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ABSTRACT

DEMAND- AND SUPPLY-ORIENTED INPUT-OUTPUT
MODELS: A LINKAGE ANALYSIS FOR PORTUGAL

Jose Manuel Montelro Da Silva

Supervisor: Ronald E. Miller

The dissertation addresses several issues related:to the input-
output framework. Emphasis is given to both demand and supply sides
of the input-output model. -The'linkage framework and consequently
the determination of the key sectors of the structgre of the economy
is the main subject of Chapter 2. The use of the supply side
approach is introduced, and extensions of the linkage model to
employment and income considerations are made. Different versions of
the traditional linkage indicators are also proposed.

Chapters 3 and 4 consist of an empirical analysis of the
Portuguese economy at two different aggregation levels, using the
framework proposed in Chapter 2. Linkages and key sectors are
obtained for that country. Reference is also made to the balanced-—
unbalanced' growth discussion.

Chapter 5 presents a new set of indicators obtained from the
manipulation of the complete input-ocutput model. Finally, Chapter 6,

presents the overall conclusions.



COPYRIGHT
Jose Manuel Monteiro da S{lva

1981



ACKNOWLEDGEMENTS

I would like to thank all those who have contributed directly
and indirectly to my Graduate Studies. My deep appreciation is due
to Professor Ronald Miller, my dissertation supervisor. During the
two and half years of'wofk, Dr. Miller gave generdusly of his time
whenever I had a request. His advice was always perceptive and
offered in an encouraging manner. He has read and commented upon
numerous drafts of this dissertation with great care ‘and remarkable
forbearance. I could not have had a better supervisor.

1 acknowlgdge my debt to my advisor, Dr. Thomas Reiner, for his
constant advice, encouragement and guidance not only in the
development of this dissertation but throughout my graduate program
in Regional Science at the University of Pennsylvania.

My special thanks also go to Dr. Peter Blair, member of the
dissertation committee. I owe a great personal debt to ny friend and
classmate Philip Israilevich who shares the interest of the Input-
Output models, for his encouragement, discussion, and help with
computer programming. T would also like to thank all my friends and
classmates, especially Aida Caballes for her friendship and generous
editing of some chapters. I wish also to desire wy thanks, to Miss
Kelly Herd who typed the dissertation with great care.

I thank the Agency for International Development, the Azores
Regional Government and the University of Azores, for their financial

asslstance.
iii



I also desire to express my gratitude to Professor Dr. Jose
Enes, without his interest and support it would have been impossible
for me to come to this University.

Finally, for reasons that go beyond the obvious ones, I am the
most indebted to my parents and to my wife for whom this work is

dedlcated.

1v



TABLE OF CONTENTS

Page
CHAPTERI- INTRODUCTION.I.I'l.I.'.'.'I......I.III...I.I"..1
1.1 Purpose of the Study. The Input—Output

systems Frameworkl....'..I...l.'ll.l.'.l...'.Ol.l

1.2 Input-Qutput Tables in Constant versus _
Current Prices....-.-...----......-..--....1...11

1.3 The Input—Qutput Systems for the

Portuguese ECOHDmy..-nloagncco-oco-.-ou.uou.oun13

CHAPTER 2 LINKAGES, REY SECTORS, BALANCED
UNBALAIQCED GROWTH'...l.l.IIl......‘....l.".'."zl

2.1 A Brief Introductlofiesseseecessssssscranscnses2l
2.1.1 Direct Linkages: Backward and Forward...eeve..22
2.1.2 Indirect LinkagesS.ssssssacecsassosnssenssesssss28
2.1.3 The Import I8SUC.csssvsrssssnrssnassossssnssresdd
2.1.4 The Balanced-Unbalanced Growth

controversy...I'III.‘.........I.Il...fl.ll..'1l38

2.1.5 Limitations and Criticisms of these

To—olsllllllI.IlIl‘l'I.'I-Il.l...l...'.!'...ll.ll.50

2.2 Framework of Analysis: A Proposalsssecesseessssd2
2.2.1 Output LinkageSesvesssssnosecssssasssarssnnseendld
2.2.1.1 The Output Linkages Methodolog¥seescescacessecesb5
2.2.2 Income LIinKageBussessssansesosoreacvesssnsnnceabB
2.2.2.1 The Income Linkages Methodology...-sessssssssssBl
2.2.3 Emﬁloyment LinkageBssssesssessassssssnssncnasasll

v



2,2.3.1

2.3

CHAPTER 3

- 3.1

3.2

3.3

3.4

3.5

3.6

3.7

CHAPTER 4

4.1

bi2

4.3

4.4

4.5

4.6

The Employment Linkages Methodology¥..sesssssses97
A Brief Conclusion-.....i...--.-.-.-4-..---....99
APPLICATIONS TO THE PORTUGUESE ECONOMY.

THE 16x16 LEVEL OF AGGREGATION sS4 4 &R e PsaddEEN '..105

Direct Linkage Analysis.-........a.-........\.105

Key Sectors from an Output Linkage
viewpointO...IlI..l...l‘l.l.....ll.'..lll..".114

Key Sectors from an Income Linkage
viewpointil..--I..Q._l..l..l.ll."l...ii-.ll..'.l'el

Key Sectors from an Employment Linkage
Viewpoint.--.---onn-o-ooonoctoaovotouolon.uc--173'

Overall Analysis of the Empirical Data........186

The Balanced-Unbalanced Growth Contro-
vVaexsy and the Portuguese'Case--...............190

Brief Conclusions-............................196
APPLICATIONS TO THE PORTUGUESE ECONOMY.
THE 60%x60 LEVEL OF AGGREGATION.cocososssrennssl198

Direct Linkage AnalysiS.ceesscccesessscassosssl98

Key Sectors from an Output Linkage
viewpoint..'....‘.l""..'..\l......'.'...llltl.206

Key Sectors from an Income Linkage

-vlewpoint"."lIl.'.'.l...'ll'l."'....."ll'l‘.243

Key Sectors from an Employment Linkage
viewpoint-.'-I..l.I-.-"-l-ﬂllll-‘l-;-rlﬁrﬂﬂl.....257

OVﬂrall Analysis.-----------.--u--o-------.-04268

A Brief conclusion.l..l‘..l‘..ll...."ll.ll.li'27a

vi



CHAPTER 35

5.1

5.2

5.3
5.4

5.4'1
5.4.2

3.5

CHAPTER 6
6.1
6.2

6.3

SECTORAL AND OVERALL ANALYSIS OF THE
STRUCTURE OF AN ECONOMY BASED ON A
COMPLETE INPUT-OUTPUT MODELcsvsnsosssnss

...'ll276
A Brief IntroductiOne.csicsscesesoncacssssnssnsa2lb
A Literature Review (An Historical Intro-

ductisn and a Summary of the Methodologlcal
Approaches)..-...............................-277

A Proposed FramewWwoTKesoeovsoeosssoassessnasesss288

Empirical Analysis.  The l6xlé
Aggregation Level;QIOI.l"....'...ll..l.‘.ll.'zgl

Some Data Problems----.--.-.---.---o-.--¢-----292
The Empirical Results."........."......'.".292

Brief Cbnclusions.-o-....‘-...................335

CONCLUSIONS .o usenssvoscsoncsnnsessnsasasnsnasse33B
Genéral conclusionSoaolnl-ooltooo--coooo-v-110338

The Portuguese Empirical ANalysiS.sesesesssessIb3

Further Research TopicBeesseeesrrvincansesrees344

vii



TABLE

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

3.1

3.2

3.3

LIST OF TABLES

Input Versus Output Approach, Forward
Linkage Indexes, Portugal l6x16lcl.l.0lilll.lol58

Some Linkage Indexes for 1959: Inter-
industry Matrix, Portugal 16x16..-....-..;-----61

Some Linkage Indexes for 1974: Inter-
industry Matrix; Portugal 16216 senencresosanesh2

Correlation Values Between Net and
Unnetted Indexes, Portugal 16x%1O.eececsscrasassbhld

Some Income Indexes for 1974: Domestic
Matrix' ?Ortugal 16}{16'.“..!."......‘.l'...l.??

Some Inéome.Indexes for 1974: Inter-
indust:y Matrix, Portugal 16K16-o...n.-0--o(00078

Some Income Indexes for 1974, Type II
Income Multiplier, Portugal 16x16.esecvesvecsa 79

Correlation Values for 1974, Income _
Hultipliers, Portugal lﬁxlﬁ...-...........p...-BO

Some Employment Indexes for 1974:
Domestic Matrix, Portugal 16x16.........¢-....-93

Some Employment Indexes for 1974:
Interindustry Matrix, Portugal 16x16...0ve4004.94

Some Employment Indexes for 1974.
Type 1I Employment Multiplier,
Portugbl 16x16-----o-ono-ps--onnno-n---o.----opgs

Correlation Values for 1974, Employment
Hﬂltipliers, Portugal 16X16--.-.......5---.----96

Direct Backward Linkage: Domestic
Matrix, Portugal 16X16sesvetosnscnnsonssonsnsesl0?

Direct Backward Linkage: Intérindustry

Hatrix, Portugal 16x16........-...............107

Direct Forward Linkage: Domestic Matrix, .
Portugal 16}!16--0-.ocotontncog;orn.oron--000000108

viii



TABLE

3.4

3.5

3.6
3.7

W
\D

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

Direct Forward Linkage: Interindustry
Matrix, Portugal 16x16ao|.|oo]ono.ooo-0..---0-108

Correlation Values, Direct Linkages,
Portugal 16x16.l.l.IIIII............I..l..i....114

Coefficient of Interdependence, Portugal......1l7

Backward Welghted Interindustry Index,
Pottugal 16x16..l.l..l.l..l.l.l.l.'.l.i.l.ll10118

Forward Weighted Interindustry Index,
Portugal 16x16-.!Ilt...‘..l..lll...I.l.l.II'I'I.l119

Bagkward Net Welghted Ianterindustry
8 L] L]

Index, Portugal 16xl6... cssissssaserl20

Forward Net Weighted Interindustry
Index, Portugal 16x16‘ll0!-l.l|.lltlolll.l¢l00121

Backward Interindustry Index,
Portugal 16x16......--........-.-.--.-.....-.-125'

Forward Interindustry Index,
Portugal 16x16ll.tlll.ll‘.0..l.I.ll..lil.'.i.llzs

Backward Net Interindustry Index,
Portugal 16xl6..‘.................-....f..l.l.-_127

Forward Net Interindustry Index,
Portugal 16x16.....-.-.1-.-.-.......--..o-.-..128

Output Indexes: Interindustry Tables,
Rank Ordering Average Positions,
Portugal 16x16-.l.l.I..l.'..l.l...'..i..ll-ll.-l-'.lzg_

Sectors with Highest Qutput Indexes, ,
Interindustry Tables, Portugal 16X16eicoasssq.130

Key Sectors Based on Output Indexes,
Interindustry Tables, Portugal 16x16essssess..131

Correlation for Interindustry Tables,
Output Indexes, Portugal 16X16.sessessennsosasal32

Backward Weighted Domestic Index,
Portugal 16x16.l...I....i.ll...l'llli..lil.li.136

Forward Weighted Domestic Index,
Portugal 16x16.‘l.l.l.ll.l.l.l‘.lfl..i..lil-III137
ix



TABLE

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

3.30

3.31

3.32

3.33

3.34

Backward Net Weighted Domestic
Index, Portugal 16X16.ccccecccncsnssssonssneesl38

Forward Net Weighted Domestic
Itlde-x, Portugal 16x16...'......I.I...II...I.'.139

Backward Domestic Index,
Portugal 16x16...l".l.l|il‘....l.l‘.l'.‘l.']llao

Forward Domestic Index,
Portugal 16x16-ll-.l.ll'!'..'.l.l...lc.lIll.l.141

Backward Net Domestic Index,
?Ortugal 16x16uunuoluloo-ooc---qloq.--noonl.-l142

Forward Net Domestic Index,
Portugal 16x16l.'...ll.|l.l.lIll.ll.‘l......-.IAS

Output Indexes: Domestic Tables,
Rank Ordering Average Positions,
Portugal 16x16...l.IOI.I.IIII'l...""ll..l'.l144

Sectors with Highest Qutput Indexes.
Domestic Tables, Portugal 16x16cacconcnnncsseeldd

Key Sectors Based on Output Indexes, ‘
Domestic Tables, Portugal 16x16...---.....-...146

Variability Along the Column, Input
Inverse Matrix, Interindustry Tables,
Portugal 16x160..ltll.l.l.l.liilil.l.tIllt..'llso

Variability Along the Row, Cutput
Inverse Matrix, Interindustry Tables,
Portugal 16x16-o.-o--01--nl--.l‘....ll,.lll...qlsl

Variability Along the Column, Net
Input Inverse Matrix, Interindustry
TBbleE, Portugal 16x16-............--.-.-;--.-152

Variability Along the Row, Net
Qutput Inverse Matrix, Interindustry
Tables, Portugal‘16X16-0--.-0-ooo...--no-o-o--153

Variability Along the Column, Input
Inverse Matrix, Domestic Tables,
Portugal 16x16..llll.-l-l-l.llll.'!I....I..._.l.l.154

X



TABLE

3.35

3.36

3.37

3.38

3.39

3.40

3.41

3.42

3.43

3.44

3.45

3.46

.47

3.48

3.49

Variability Along the Row, Output
Inverse Matrix, Domestic Tables,
Portugal 16x16ll.l...l.....l.'l.II‘I.l.IIl....lSS

Variability Along the Column, Net
Input Inverse Matrix, Domestic
TableS’ Portugal 16x16.l-ll......l.lllll.l..'.lss

Variability Along the Row, Net OQutput
Inverse Matrix, Domestic Tables,
Portugal 16x16l.u.!.!..‘I.Vﬂ..............I.l.lls?

Sectors with Lowest Average Rank
Ordering Classification, Based on
Variability Measures, Portugal 16x16..c.0004..158

Key Sectors Based on the Varlability
Measurgs, Portugal 16x16loc.||olocoltuctololoblsg

Key Sectors Based on Output Indexes and

Variability Measures, Portugal 16X16.sseesssss160

Net Type I Income Index, Domestic
Tables, Portugal-16x16....5...................162

Weighted Net Type 1 Index, Domestic
Tables, Portugal 16x16------o--.---,....------163

Type II Income Index, Domestic Tables,
Portugal 16x16-.-.--.-.-------}.-.-.-.-..-.y-ilﬁﬁ

Welghted Type II Income Index, Domestic
Tables. Portugal 16x16lll.l.ll.........lllI..0165

Net Type I Income Index, Interindustry
Tables, Portugal 16%X10sevcoevnssosssssssacsasalbB

Weighted Net Type I Income Index,
Interindustry Tables, Portugal 16x16...cuseeeeeld?

Type 11 Income Index, Interindustry
Tﬂbles, Portugal 16x163.ol---o--hl--;---t---.-168

Welghted Type II Income Index, Inter-
industry Tables, Portugal 16xl6.ssecsescesesssl69

Sectors with Highest Income Indexes, .
Portugal lﬁxlﬁo............-..-..-;;....-...--170

xi



TABLE

3.50

3.51

3.52

3.53

3.54

3.55

3.56

3.57

3.58

3.59

3.60

3.61

3.62

3.63

3.64

3.65

3.66

Average Income Indexes, Portugal
1959-74, 16316....-00---------.c--g;u.gc-;---.l?l

Labor Coefficlents, Portugal 16x16..ssessesssel7é

Net Type I Employment Index,
Dome?tic Tables, Portugal 16x16-.-..-.....-.--176

Net Type I Employment Index, Inter-
industry Tables, Portugal 16x16.csesvesssssseal??

Net Type I Weighted Employment Index,
Domestic Tables, Portugal 16x16..ssccesssesessl?B

Weighted Net Type 1 Employment Index,
Interindustry Tables, Portugal 16xX16.cievssss.179

Type 11 Employment Index, Domestic
Tab}.es’ Portugal 16x16.‘l.l.I.l...i..l.l.'.l..lao

Type II Employment Index, Inter—
1ndustry T&bles, Portugal 16x16--..-----.-..-.181

Weighted Type II Employment Index,
Domestic T&bles, Portugal 16x16-....---.....--182

Weighted Type I1 Employment Index,
Interindustry Tables, Portugal 16x16..¢.0.....183

Sectors with Highest Employment.
Indexes’ Portugal 16xl6'lll.l.llI'..II.I.I.I’.IBA

Number of Employees, Portugal------.----------185

Sectors with Highest Qutput, Income
and Employment Indexes, Interindustry
Tables, Portugal 16x16----;a---.---------00100187

Sectors with Highest Qutput, Income
and Employment Indexes, Domestic Tables,
Portugal 16x16'..lII.C...J'I.‘.l'.l.'.l‘l.l...llsa

Sectoral and Overall Rates of Growth,
Portugal 16x16-.,...-............-.--..-.-.-..192

Hirschman Compliance Indexes,
Portugal 16x16-.0lI.'.....l.l.l!.!l..l’lIl.‘l..'193

Sectoral "Varlance" Measures,
Portugal 16x16loloocinonooglna----a-[lcooo'oollga
xii



TABLE

3.67

4.1

4.2

4.3

tl'nl'

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

Absolute Deviations of the Sectoral
Rates of Growth, From the Overall
Rates of Growth, Portugal 16xLb6esecscccesassceesld3

Correlation Values, Direct Linkages,
Portugal.---..........--..--....-..-.....c-...lgg

Direct Backward Interindustry
LinkagE, Portugal 60x60....-..-...............200

Direct Forward Interindustry
Linkage, Portugal BOKGU.Q.-.-.............;4--201

Direct Backward Domestic Linkage,
Portugal 60x60.....llI.l'.....l...Il."“"ll‘...zoz

Direct Forward Domestic Linkage,
Portugal 60x60........'..........I.....I-l..l.203

Backward Weighted Interindustry
Index, Portugal 60X60.cececcisssnssensnnasnass207

‘Forward Welghted Interindustry

Index, Portugal GOKBO.-.-.--................-.208

Backward Net Weighted Interindustry _
Index, Portugal 60x60-..--........-.........--209

Forward Net Weighted Interindustry
Index’ Portugal GOXG0.-¢---¢-tt-a--ncu-0010100210

Backward Interindustry Index,

Portugal 60x60--oocnolncnulc-g-n---.--notol...le

Forward Interindustry Index,
Portugal 6OX60looocou-------o-|o--.n--ooooo-n-ZlZ

Backward Net Interindustry Index,
Portugal 6OX60----on.oooucoo-uoo--aocto-000400213

Forward Net Interindustry Index,
Portugal 60x60l.....IIII.I......I."...‘I.'...214

Backward Weighted Domestic Index,
Portugal 60x60..'.l.l.l...l...l...l."ll'._l.ltﬂzls

Forward Weighted Domestic Index,

Portugal 60}(60.---;-..-..--c-..u.--.y-.-¢-a000216-

xiii



TABLE

4.16

4.17

4,18

4.19

4.20

4.21

4.22

4.23

4.24

4.25

4.26

4.27

4.28

4.29

4,30

Backward Net Weighted Domestic
Index, Portugal'60x60.........1---............217

Forward Net Weighted Domestiec
Index’ Portugal 60x60.‘.l.llll...lil.l.lllll.lzls

Backward Domestic Index, Portugal 60x00.......219
Forward Domestic Index’ Portugal 6OX60D0000110220

Backward Net Domestic Index,
Portugal GOX60-o--{----u--ouo-o-u.uooouo...l..ZZl

Forward Net Domestic Index,
Portugal 6OX60couonooooo010lonc------¢1u0.4.0.222

Key Sectors Based on Output Indexes,
Interindustry Tables, Portugal 60x60......223-224

Key Sectors Based on Output Indexes,
Interindustry Tables, Portugal 60x60..eess..e4225

Key Sectors Based on Output Indexes,
Domestic Tables, Portugal 6OX60-,uoouol-n|227-228

Key Sectors Based on Output Indexes,
Domestic Tables, Portugal 60%x60..cseuevssceass229

Variability Along the Column, Input
Inverse Matrix, Interindustry
Tables’ Portugal 60x60............-.--........231

Variability Along the Row, Output
Inverse Matrix, Interindustry
Tables' Portugal 60x60..-......---............232

Variability Along the Column, Net

Input Inverse, Interindustry
Tables, Portugal 60X60--.-----.l.onoouotnoc-0-233

Variability Along the Row, Net
Qutput Inverse Matrix, Inter-
industry Tables, ?Ortugal GOXGOCOC;IIIC.l.l.'lzaa

Variability Along the Column, Input

Inverse Matrix, Domestic Tables,
Portugal 60x60ll-llllti..II.I.IIII.I..I.I.I.I.235

xiv



TABLE

4.31

4.32

4.33

4.34

4.35

4.36

4,37

4.38

4,39

4.40

4.4

4.42

4.43

4.44

4,45

Variability Along the Row, Output
Iaverse Matrix, Domestic Tables,
Portugal 60x60'l|.I.I...I'l.llll.l.‘..’ll.'l-...236

Variability Along the Column, Net
Input Inverse Domestic Tables,
Portugal ,60x60.lljlll'l-..l‘...'l..'I-lt..-l..ll.'237

Variability Along the Row, Net
Output Inverse Domestic Tables,
Portugal 60x60'.l.llll.l.'.l-.l.l.'lli..'...il238

Sectors with Lowest Average Rank
Ordering Classification, Based on
Variability Measures, Portugal 60x60..e+..239-240

Key Sectors Based on Low Variability
“easures, Portugal 6OXG00|ooo-oolq-o--t-n..-coZAl

Key Sectors Based on Output Indexes
and Variabilicy MEABULESs evnsstsssansonssassaslh2

Net Type I Income Index, Interindustry
Tables. Portugal 60x60...¢.-.l0.'..llllIl.littzha

Type II Income Index, Interindustry
Tables, Portugal 60K60|loooutooonco---ioo.u-ooZ&S

Net Type I Income Index, Domestic
Tables, Portugal 60}‘60.."..".'!.1ll.l.llll..246

Type I1I Income Index, Domestic Tables, _
Portugal 60x60.l.ll.l.l....l.".....l...l..I..247

Weighted Net Type 1 Income Index,
Interindustry Tables,.Portugal 60xﬁ0-...----..248

Weighted Type II Income Index, Inter-
industry Tables, Portugal 60X60 . cseansnsssnsee2ld

Weighted Net Type 1 Income Index,
Domestic Tables, Portugal 60X60seessvesosanansa250

Weighted Type II Income Index,
Domestic Tables,,?ortugal 6OXGO-|-|o|o--|o.oo-251

Average Income Multipliers,
Portugal 60x60.lllU.l.l'lli.....‘.lI'..,I-....252

Xv



TABLE

4.46

4.47

4.48

4,49

4.50

4.51

4,52

4.53

4,54

4.55

4.56

4,57

4.58

4.59

5.1

5.2

~

Key Sectors Based on Income Indexes,
Portugal 60x60l0.0..l.l.llIFI.I.!.'I;.#I.'254-255

Labor Coefficients, Portugal 60x60...:¢.¢c0204250

Net Type I Employment Index,
Domestic Tables,_Portugal GOXGO-ro-ono--too-o|258

Weighted Net Type I Employment Index
Domestic Tables, Portugal 60x60..:cceuscecisess259

Type 11 Employment Index, Domestic
Tables, Portugal 6OX60-cu----------.a-r---ao--260

Weighted Type I1 Employment Index,
Domestic Tables, Portugal 60x60.cscceceaeyese 26l

Net Type I Employment Index, Inter-
1ndustry TablES, Portugal GOX600.onooutuoloo|0262

Welghted Net Type 1 Employment Index, _
Interindustry Tables, Portugal 60x60...e0000..263

Type 11 Employment Index, Inter-
industry Tables, Portugal 60x60...eevvvensasea26d

Weighted Type 1I Employment Index,
Interindustry Tables, Portugal 60x60...sc0e4..265

Key Sectors Based on Employment
Linkages, Portugal 60x60...cesscescvesssse266-267

Key Sectors Based on Output, Income
and Employment Indexes, Interindustry
Tables, Portugal 60x60..............-.....269-270

Key Sectors Based on Output, Income
and Employment Indexes, Domestic
Tables’ Portugal 60x60...--.--.-.,..c..-..271-272.

Key Sectors on Overall Terms,
Portugal 60x60.a.-.-.........--.-.---....p-.--273

Gross Production Necessary to Produce
One Unit of a Specific Component of
Final Demand' Portugal 1959..-o-ouolouolocloouzg3

Gross Production Necessary to Produce
One Unit of a Specific Component of

Final Demand, Portugal 1964....c0cuieersneeses294
xvi



TABLE

5.3

5.4

3.5

5.6

5.7

5.8

5.9

5.10

5.11

5.12

5.13

5.14

Gross Production

Necegsary to Produce

One Unit of a Specific Component of

Final Demand, Portugal 1970-.--.0-0.};----.--

Gross Production

«295

Necessary to Produce

One Unit of a Specific Component of

Gross Production
Unit of Specific
Inputs, Portugal

Gross Production
Unit of Specific
Inputs, Portugal

Gross Production
Unit of Specifie
Inputs, Portugal

Grogs Production
Unit of Specific
Inputs, Portugal

‘Final Demand, Portugﬂl 1974.'!.'....|I!i..'r'l296

Originating from a
Kinds of Primary’
1959.........;.;........-....302
OriginAting'from a
Kinds of Primary
1964!....‘...!‘...!.l'.il.i.l.302
Originating from a

Kinds of Primary ,
1970--.--...'.....'I0.IIl"l!'303

Originating from a
Kinds of Primary
197_4..l‘l‘.‘.l....l."!.’l-.I-303

Distribution of One Unit of Primary
Input Among Final Uses, By Sector,

Portugal 1959-oololococo!onoonluoono-ac-

I..il‘.309

Distribution of One Unit of Primary
Input Among Final Uses, By Sector,
Portugal 1964|l-I.ID.OCDI.IOOOIOO.I.l..il..l.l310

Distribution of One Unit of Primary
Input Among Final Uses, By Sector,
Portugal 1970---......-I.".'I..I...I.I.l'.l..311

Distribution of One Unit of Primary
Input Among Final Uses, By Sector,
Portugal 1974-t.lil-ap----u-.o-o-ocolo;oooo,|o312

Division of One Unit of Final Value
Anong Primary Value Components,
By SECtDr, Portugal 1959 . ceevscecocansnannessed20

Division of One Unit of Final Value
Among Primary Value Components,
By Sector, Portugal 1964-.0-----qo.-w--¢301-03320

xvii



TABLE

5.15

5.16

5.17

5.18

5.19

5,20

5.21

5.22

5.23

5.24

el

Divison of One Unit of Final Value
Among Primary Value Components,
By Sector, Portugal 1970 c0cnsessonsssesonceassI2l

Division of One Unit of Final Value
Among Primary Value Components,
By Sector, Portugal 1974.....!......I..l.!ll‘.'321

Division of One Unit of Specific Kinds
of Final Demand Among the Primary .
Input Components, Portugal 1959 ccesceseseassesld25

Division of One Unit of Specific Kinds
of Final Demand Among the Primary
Input Componen_ts, Portugal 1964 sesesuc RtV RS -326

Division of One Unit of Specific Kinds
of Final Demand Among the Primary
Input Compoments, Portugal 1970.cssscscsverass32?

Division of One Unit of Specific Kinds
of Final Demand Among the Primary
Input Components, Portugal 1974.0eeerenassssss328

Division of a Unit of Specific Kinds

of Primary Inputs into their Final

Allocation Among Final Demand Components,
Portugal 1959.ooun_-o-onou-o-o-o.ononoo--‘o-cooc329

Division of a Unit of Specific Kinds

of Primary Inputs into their Final

Allocation Among Final Demand Components,
Portugal 196Al.IOIII...l.'.Il.l.l..‘..l.'.....330

Division of & Unit of Specific Kinds .

of Primary Inputs into their Fimal .

Allocation Among Final Demand Components,
Portugal 1970.._...‘....'.l..‘-..l..'....I..'-..331

Division of a Unit of Specific Kinds
of Primary Inputs into their Final

‘Allocation Among Final Demand Componenfs,

Portugal 1974‘...."'..!".".l.l.l'ﬂ..lli.‘l.332

xviii



FIGURE 2.1
2.2

3.1
3.2
3.3
3.4
5.1

5.2

5.3
5.4
5.5
5.6

5.7

5.8

LIST OF FIGURES

Iﬂput Inverse Approach.-............-..........73
Output Inverse Apptoach-.---u--................73

Direet Forward Linkage: Domestlc
Matrix, Portugal 16x16.-.............---.-.-.-109

Direct Backward Linkage: Inter-
industry Matrix,vPortugal 16X16|olooolo.ouooo-110

Direct Backward Linkage: Domestic

.Matrix, Portugal 16x16--oc-c-u-yi-o-n.;-no--00111

Direct Forward Linkage: Interindustry
Matrix, Portugal 16}{160--1-0-.0-00.0-.--10101'112

Gross Production Necessary to Produce
One Unit of Exports, Portugal 16x16.ce.ve0e04.298

Gross Production Necessary to Produce -
One Unit of Private Consumption,
Portugal l6x16l"l.lll..._.l....l....l..i..l..lﬂzgg

Gross Production Originating from.a
Unit of Wages, Portugal 16X16...cceeenssoceseas305

Gross Production Originating from a

Unit of Other Income, Portugal 16X16..causu.e.306

Gross Production Originating from a
Unit of Impotts, Portugal 16x16..-.-.-..----.-307

Share of Exports in the Distribution
of One Unit of Primary Input Among
Specific Final Uses, Portugal 16xX16.sss000e0e.314

Share of Private Consumption in the

Distribution of One Unit of Primary

Input Among Speclfic Final Uses,

Portugal 16x16...-.-......-.--..--.-.-.----o.-315

Share of Wages in the Division of One

Unit of Final Value Among the Primdry
Value Components, Portugal 16x16.sceescecsssss318

xix



FIGURE 5.9

5.10

5.11

Share of Imports in the Division of One
Unit of Final Value Among the Primary
Value Components, Portugal 16%16.cccecassesssa3l?

Division of One unit of Specific Kinds
of Final Demand Among the Primary Input
Conmponents, Portugal 16X16G.esscenscacssnsnseea3d23

Division of One Unit of Specifiec Kinds

of Primary Inputs into their Final

Allocation Among Final Demand Components,
Portugal 16X16...osucsassssssassssssvsessenssseldlb



CHAPTER 1

INTRODUCTION

1.1 Purpose of the Study. The Input-Output Systems Framework.

Input—-output systems are nowadays among the most powerful
operational tools for forecasting and planning. The more generalized
conception of the model gives a well faceted description of the
structural relationships governing the production process of the
economy. Owing to its open, static character, the model considers
primary inputs as the "starting point" of the production process and
final use as its "end point”. This accounting framework describes
with conceptual simplicity the system of Intersectoral relations
between the starting and the end point.

Problems with definitions, conventions, data gathering,
intertemporal and international compatability still exist. Yet
input-output models are now available worldwide for a wide range of
nations and regions. Recognizing the growing importance of input—
output techniques, the United Nations published a series of input-
output bibliographies, in a joint effort of the statistical office of
the U.N. and the Harvard Economic Research Project of Harvard
University.l

This dissertation addresses several issues related to the input-
output framework. Emphasis is given to both demand and supply sides
of the input-output model. The supply side version 1s increasingly
used nowadays in input-output stability and energy related issues.

1
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The linkage framework and consequently the determination of the key
sectors of the structure of the economy is the main subject of
Chapter 2. The use of the supply side approach is introduced, and
extensions of the linkage model to employment and income
considerations are made. Different versions of the traditional
linkage indicators are also proposed.

Chapters 3 and 4 consist of an empirical analysis of the
Portuguese economy at two different aggregation levels, using the
framework proposed in Chapter 2. Linkages and key sectors are
obtained for that country. Reference i{s also made to the balanced-
unbalanced growth discussion.

Chapter 5 presents a new set of indicators obtained from the
manipulation of the complete input-output model. Finally, Chapter 6,
presents the overall conclusilons.

The following pages will present the basic conceptual input-
output'syqtem framework with the formulas and notation that will be
used systematically in this w-ork.2

The input-output system is basically as follows:
f... M mL.m o

1

z Y {x

...

e
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Z (n x n) = intermediate inputs into n productive sectors
Y (n xo = final use for m final purposes
H(sxn = s kinds of primary inputs (value added)

X (nx1l = total ocutput
The following additiomnal notation will also be used:

I (n xn) = identity matrix

1 = 1 its order equal to the number of columns in
1 the matrix to be post-multiplied by it.
1
-
< > = diagonal matrix, its components being the components

of the vector inscribed.

The use of subscripts to indicate the order of the matrices will
be avoided. The above system describes the utilization of the gross
soclal product (rows) as well as the Inputs necessary for its
creation (columnsg) . The consistency of the system is ‘ensured by the

accounting identities (Augustinovics, [1968])

Z1+Y1l=X {1.1)
and

1' Z+ 1" H=X' (1.2)

The input—-cutput table described so far is a neutral image of an
economy, emphasizing neither supply nor demand forces but rather
recording equilibrium values at one point in time. However, the

system described above contains .two aspects of the relatlonships
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among participants In the production process. One question is "who
receives from whom?" and the other 1s "who gives to whom?”. To deal
with beth questions, two different approaches are developed. One
examines how much 1s needed of the output of preceding, vertical
stages or of the primary dinputs for some purpose - either for final
ugse or for a unit output of some industry. This is the input
approach from the demand perspective.3- The second approach examines
what will come out of something - either of primary inputs or the
unit output of some Industry - In successive stages or in final
use. This is the output approach or the supply perspective.4

These two perspectives describe the flows of products and values
in two opposite directions. One of these asks "where do they come
from?” the other "where do they go?”. The first looks backward in
time, the other forward. Either of these two approaches can be
‘transformed into the other with the use of some identities.

In the first approach
z = a +x i,j“l,e.-_.,n (1.3}

And in the second approach,

+

zij . 8ij xi i’j = 1,--..,!1 (104)5

where

214 1s the 1ith element of the Z marrix,

a;st 1s the 1jth element of the A+ matrix,
i}

Xi and Xj are the 1th ang jth elements of the X vector,
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-}
aij

A+Y is the technical coefficient matrix of "vertieal”
coefficients, and

is the ijth element of the A matrix ,

ilis the technical coefficient matrix of "horizontal”
coefficients.

At j% and Ay i1l be used to identify the domestic matrix, in
contrast with A+, A and A which are used in what follows to identify
the interindustry matrix. We can obtain input and output coefficient

matrices for the above system as shown below:

Av =2 &S (1.5)
2= a5tz (1.6
Also:
Yo=Yy 'R (1.7
T =ty (1.8)
He= H <L (1.9)
B=aa 7 H (1.10)

A vertical arrow means input (columnwise) coefficient matrices or the
so~called vertical coefficients. A horizontal arrow means ocutput
{rowwise) coefficients or the so-called horizontal coefficients.

Rewriting the accounting identities of the system glves the

following form:

A+X+Y1=X {1.11)
X' £+ 1" H=X' (1.12)

and, therefore,
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(I-a9 T Y1l=X (1.13)
18 (1-§ e x (1.14)
We may define
Qv = (1-a9 " (1.1
and
g=ad7? .16

where Q+ is the familiar Leontief inverse matrix, or “"input inverse”
vhere each element qij+ (of simply °':Lj) is total production of sector
i necessary to deliver a unit of final product of sector j. 6 is the
"ou,tput: {inverse” where each element 315 {or Bij) measures the total
wvalue of production that comes about in sector j per unit of primary
input in sector £.6 Thus, "the usual Q¥ relates gross production to
the final product, to a unit of production leaving the interindustry
system at the end of the process. The matrix d of the output
approach relates gross production to the primary inputs, to the unit
of value etitering the interindustry system at the beginning of the

process” (Augustinovics [1968, p. 252]) . Using (1.15) and (1.16), we

can rewrite equations (1.13) and (1.14) as:
Q+Y1=X (1.17)
1' i d =X : (1.18)

So matrix Q¥ describes the final use of the gross social product.

Hatrix'mf, on the other hand, describes the value composition of the

grose social product.
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Following Augustinovics, the structural (i.e., per unit) analysis
may, of course, be extended to final use and primary inputs as well,

Q¥ Y+ = Qv Y <L'Y>7E (1.19)

Hd=w 1 g (1.20)

Q+Y+and H ¢ are the complex coefficient matrices.’

Let us look at (1.19) in a 3 x 3 framework, and with Y (3 x 2)

andncz_'x 3.

Y= iy11 ¥y12 H=1ih; hyp hyj
YZI_ Ya2 (1.2 h21 h22 h23‘ (1 -22)
Y31 ¥32

So 1' ¥ is a (1 x 2) matrix,

(111} 4y vig)= [y1n + v21 + y3D (512 + y22 + ¥39) )
1

(1 x 3 Y21 Y22

y31 Y32 (1.23

(3x2

Rewriting 1'Y as [Y;, Y], <1'Y> is a 2 x 2 diagonal matrix; <ary>l
1s its Inverse, alst a 2 x 2 matrix.

Writing <1'v>-1 _,

Y'll 0

0 Y'yy (1.24)



' -
where Y,, 18 the jjtb element of (1“.()_1,r then

ij
Qv Y <1'>} from (1.19) will be:
[ -——‘-1 — ]
. 211 %2 23 ¢ .
- - —-— P —
A S & 1 Y2 o
z z z 1
21 22 223 .
“x Y= % | Ty Yo la.es
k 2 0 Y.
22
i %3 . Z33 ¢ v 2x2
X% X, 31 32
. r— | I pu—
(3 x 3 (3 x 2

80 Q+ Y+ will be a matrix of size 3 x 2. We could, using _l:he. same
framework, derive ﬁ'd; But the above presentation is only an
illustration of the compatibility of the system.

Q¥ + represents the gross production necessary for a unit of
specific final use, and ﬂ'ﬁ'represents groses production coriginating
from a unit of specific kinds of primary inputs, both by supplying
sectors.

However, the relation of production to final use or to primary
inputs 1is not necessariiy connected with the input or the output
approach. Both approaches are suited to describing both relation-
ships. To show this, we reverse the procedure foliowad above.

Usiﬁg (1.1) and (1.2) and expressing these in terms of input and

output coefficients, respectively, we have:

1' A+ <O+ 17 He &KO= X! (1.26)
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KA1+ T1=x (1.27)

from which we obtain:
1

1' H+ (I-A9 ~ = 1" (1.28)
(-8 ¢1=1 (1.29)
or
1' H¥ Q= 1" (1.30)
§d¥v1=1 (1.3D)

The complex coefficient matrix H+ Q¥ of the "input approach” divides
the unit of final value into its original value components while the
complex coefficient matrix ﬁ'f'of the "output approach” indicates the
distribution of the unit of primary input among final uses.

The starting and end points of the production process, the

primary inputs and final utilization, are connected by the equation:

HtQvY=udY (1.32

This describes the volume of specific primary inputs giving the
specific final uses.

Also from (1.5,6,7,8,9 and 10), (1.17,18) and (1.30,31):

H¢Q+Yl=HGFY1=181 (1.33)
and
1' H¥yQ+Y = 1" HQ ¥ = 1'y (1.34)

Summing the rows of H+ Q+ Y we obtain the totallquantities of the
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speciflc primary inputs. Summing the columns we obtain the total
values of the bills of goods used for the spgcific components of
final demand. Thus the matrix yields a full and unequivocal allocation.
It 1s Interesting to see the final allocation of the primary
Inputs in terms of all the coefficient matrices. This {s done by

using the "final structure matrices”

HY QYYo= He Q+Y <L'H+ Q4 D71 (1.35)
and |
HdY=ad?ntady (1.36)

Matrix H+¢ Q+*I+ is called the primary input structure of final uses,
and matrix l-f(ff the final allocation structure of primary inputs.
The following identities link the two approaches:

Av= <O AT A= o la o

Yo <O Y <At Y - ~:x>"'1 Y+ <Y

Hé= <HI> B <™ f= <a>! Hi x>

Q= <x> G <ot d= o g
Q¥ =< 4 Y §¥ = <ol qu

> > -1 ‘
QtYe= <O QY <Y gi=<oTqivvary
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HeQi=HG <X Hd=HeQt <X
HeQv=<B 1> B § <} Fd=c@ 1 1y Qi <o
> >
HvyQv+Y =HQ Y BdY=HyQvY

! Hd¥=a >l e e €'y

BeQe¥e= < D EQY D
This {s the conception of the open static input output model that
will be used in the following chapters. "It yields a fuller, more
comprehensive and less ambiguous plcture of the structure of the

entire productive process.” (Augustinovics [1968, p. 255].)

1.2 Input-Qutput Tables in Constant versus Current Prices

Leontief's [1951] original input-output model for the United
States was expressed in terms of physical units. However to
construct such a model, especially in a western soclety, is -
troublesome, given that the information is in general expressed in
value terms. Then Leontief suggested that to measure the impact of
physical inputs on output, prices should be held constant.

Klein [1952-53] had a different perspecti&e. He argued that
product mix and aggregation with the addition of "technological
production, price speculation, wage bargaining, monetary policy,
consumer choice and a large variety of other phenomena™ are important

factors to consider in deciding which is the best unlt system to use
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{(Klein [1953,p. 208]) . Kiein concludes that there are no reasons to
believe that constant dollar coefficients would be in any way more
stable over time than the ones expressed in current dollars.

Empirical studies were developed to test these hypotheses.
Tilanus and Rey [1964] tested for the Dutch economy, by comparing
current and constant forecasts for 1948 to 1957 and backcasts for
1957 to 1947, they concluded that current value input-output
coefficients were more stable than constant ones.

Vaccara [1969]) tested for the USA in the 194f to 1958 period.

She got:mixed results. Botﬁ the current and constant value versions
presented a similar grade of stability.

Sarma [1972], who also used USA tables, found current value
models more stable than constant ones. Humphrey [1973], again
testing for the USA case, used 1947 and 1958 tables and found 1little
statistical significance for price and induced substitution among
intermediate inpﬁts. Bezdek and Wendling [1976], for the USA, used
deflated and reconciled U.S. Department of Commerce input-output data
in the years 1947, 1958, 1961, 1963 and 1967. They found in general
that constant value forecasts were more accurate in the long run and,
in the short‘run,_currént value fofecaSts were about as good as
constant valug ones. Finally Harmston and Chow [1980], for Missouri,
used data for 1958, 1963, 1967 and 1972 and concluded that “there is
little evidence to support Leontief‘s_claim of supgriqr foreéaSting
power for constant values. - Rather, Klein's hypothesis of no
significant difference seems to be upheld,“.tHarmstpn and Chow [1980,

p. 130])
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The lack of constant value data for our empirical model; the
Portuguese input-output systems for 1959, 1964, 1970 and 1974, lead
us to the use of the current value version In all the empirical work

throughout this dissertation.

1.3 The Iaput Output Systems for the Portuguese Economy

The first major input—output studies made in Pq#tugal were
conducted by the Instituto Nacional de InvestigaCaorlndustrial
(National Institute for Industrial Research) . The work was begun in
March, 1961. The Institute collaborated with thé Centro de Estudos
de Economia Aplicada (Economic Applied Studies Center) from the
Associacao Industrial Portuguesa (Portuguese Industrial
Assoclation) « This was considered an Important tool for the study of
the national economic structure for national planning purposes,
giving a better understanding and knowledge about the structural
interdependences of the economy and contributing decisively to the
elaboration of national economic plans, particularly those related to
the industrial areas.®

Initially, a provisory input-output study for 1959 was made. The
aggregation -adopted in this study, 40x40, was in conformity with
disposable sectoral data obtained from several sources such as: the
1959 National Industry Survey, national statistical data, and foreign
trade surveys.

The 40 sectors of the original input-output table were divided

into 27 industrial sectors (including mining, manufacturing, and

construction) . In this version, given the great importance of
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agriculture as a part of the Gross National Product, the primary
sector was subdivided into seven sectors, with four of them for
crops, one for livestock, one for fisherles and one for forestries.
Services sectors received a very superficial treatment, as a
consequence qf tack of information and data and the non-existence of
strong relationships between the manufacturing and the foreign trade
group of sectors which constituted, according to the authors, the
main interest of the project.

As noted, there was.a special interest in the analysis of foreign
trade. This led to the creation, as separate economic sectors, of
such export activities as wine, canned fish, cotton textiles, cork
and pulp paper. On the import side they differentiated imports
supplied by the overseas Portuguese territories at that time, and
imports coming from other foreign countries.

The 1959 Portuguese input—output table 1s square, at the 40x40
disaggregation level, calculated at buyers' prices. The year chosen
was basically determined by the fact that an industrial survey was
made by the Natilonal Bureau of Statistics and was available for that
year. Also, other sources of information, such as foreign trade,
agriculture, industry, business statistical data and national .
accounts statistics were used. Some surveys of public and private
enterprises were also conducted. -

The same institution that produced the input-output table for
1959 continued its work, with a new version for 1964. Again, the
year was chosen because of the a@ailability of an Industrial Survey,

despite the fact that 1963 was the base year for the constant price
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index used in Portuguese statistical data and in macroeconometric
projections. Again, the table was constructed in buyers' prices for
two maln reasons: First, the system was used Iin 1959, and second,
constructing an input-output table for 1959, at producer's pricgs,
remained an unsolved problem.

The 1964 input-output system 1is disaggregated'to 67x67 sectors,
with two versions: a domestic and a technological one.9 The 1964
version (as In the 1959 case) does not include in the sectors of the
national economic structure such important servicé activities as
baﬁks, insurance companies and government activities. This fact
contributed to the impossibility of finding a higher disaggregation
level for comparing these two versions (1959 and especially 1964)
with later ones.

Following the publication in 1964 of the 1959 input-output table,
and in 1971 of the 1964 input-output system, a new effort began in
1971 to construct an input—output system for 1970. Using the
experience gailned in the construction of the previous input-output
tables, and also the experience obtained from other countries, a new
orientation was possible, with the following goals:10

a8 An iqcreasing amount of statistical information in
Input-ocutput form, constructing not only a table but a system of
interdependent tables.

b) Organizing on a permanent basis a group of researchers
for that purpose, which could permit the gradual improvement and

the periodic organization of the input-output systems, covering
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more-deeply_all the areas of economic activity, some of them not.
yet assessed.
¢) Connecting the input—output tables system with a study
of the economic structure of the Portuguese economyland its
development perspectives, qsing for that purpose Iinput—-output
methods of analysis and programming models, making the best use

possible of the information and data at hand.

These were the major reasons for changing the traditional methods
for construction of the input-output tables, using alternatively a
computer processing system, with the collaboration and the know—how
from the IFO Institute of Munich, directed by Professor Gerhard
Gehrig. Ihe new department in charge of the project, the Grupo de
Estudos Basicos do Ministerio da Industria (Basic Studies Department
of the Ministry of Industry), published a 60x60 input—output system
which included eleven different tables, two inverse matrices, four
technical coefficient matrices, all of them obtained from a initial
rectangular matrix with 2700 rows and 60 columns. This represented
an extreﬁely important improvement in the quality of data
published. The national accounts system, was more accurate, allowing
for errors to be detected. The new system facilitated identification
of possibilities for systematic improvement and organization of new
matrices.

Meanvhile, attention was given to the construction of a new
input-output model for 1973 and also for the analysis of tables for

some more complex and condensed groups of sectors. The department in
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chargg of the input-output table construction in conjunction with the.
Gabinete de Planeamento do Ministerio da Agricultura e Pescas
(Planning Department of the Ministry of Agriculture and Fisheries)
were at that time also constructing a sectorial matrix for the
agricultural industries group, and a matrix for the chemicals group
of sectors was also organized.

' The most recent system of input—output tasbles published thus far,
in 1978, in its definitive version, was for 1974, Portugal's
revolutionary year, which implied a major change in the government
economic policies.11 -

That political chgnge forced the policy makers to urge the
construction of an input-output table for 1974, using a simpler
methodology, giveﬁ the lack of time to replicate the 1970 input-
output methods. The'computerized_system, implemented for 1970,
allowed a much more rapid process of calculation.

Given the earlier experience, some significant improvements were,
in some areas, achieved in comparison with the 1970 input—output
table. ﬁowever some difficulties have persisted, given the almost
total absencé of data concerned with domestic final démand,and
primary inputs for some sectors. Also, the urgency to come up with
tesults quickly had costs in the poor accuracy of some figures for
1974. This was pafticularly so In the case of sectors where long and
specific surveyé would be necessary.

At this moment, Portugal is working on the 1977 input—output

system, and also on its first multiregional model. Also, some more
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specific tables for some more complex and &pecific groups of BEEEOES
are currently under study.

Two groups of tables will be used in this work. One i5 a
compatible set of input—output tables, at the 20 x 20 disaggregation
level, in two versions, domestic and interindustry, made by the GFupe
de Estudos Basicos do Ministerio da Industria (Basic Studies
'Department of the Ministry of Industry}, in producef's prices. The
second set is based on the 60 x 60 tables for 1970 and 1974, also in
two versions, domestic and interindustry, in producei's prices, and
also made and published by the same department. These are Ehe majst
soutces of data used in this work. Other data and infofmatién, &ueh
as employment, and rates of growth by industty, wete obtained from a

vartety of sourees} these will be eited as used.



FOOTNOTES

Chapter 1

1 United Nations, [1964], [1967] and [1972]. For an earlier
bibliography, see Taskier [1961].

2 We basically follow the framework proposed by Augustinovics
[1968], where a rigorous conceptual definition of the output
approach, or horizontal coefficients was made.

3 see also Giarratani [1976]-

4 This approach was discussed by Ghosh [1958], demonstrating.
that a model may be formulated to relate total output to supply
factors. Later works were Dadajan and Kossov [1962], Ganczer [1962],
and especially Augustinovics [1968] who generalized this framework
into a rigorous comparison of the input and output approach.

-3 Giarratani presents some criticism about the behavioral
assumptions Iin equations (1.3) and (1.4). That 1is the possibility of
factor substitution and -the non-existence of fixed production
relationships in the long run. Also Ghosh [1958] pointed out that
under monopolistic market conditions in which resources are scarce
the allocation function defined in (1.4) will be dominant.

Hoover {1971, pp. 235-237] defines the elements of Qij as
supply multipliers relating unit changes in primary inputs td changes
in gross output. Giarratani [1975, pp. 91-92] presents the following
explanation: "changes in the level of primary factors available to a
glven sector permit changes in its level of output as well as in the
levels of output of sectors requiring its product for intermediate
use. This first round effect and all subsequent rounds of industrial
activity are embodied in the supplier multiplier d; " Row sums of
the matrix Q z Qij are multipliers describing thejtotal output

3

permitted in the economy by that unit increase.

7 Augusticovics [1968, p. 253] pointed out that “"the

compositions of the different bills of goods serving specific final
uses (Y9 and the sectoral distribution of specific kinds of primary
inputs () are considered 'given' or 'fixed' in the same sense as is

usual for matrices A+ or 4." 19
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8 These paragraphs were based on Cruzeiro [1963], in a volume
where the provisional results of the first Portuguese input-output
matrix (1939) were presented. '

9 Information relating to the 1964 input~output system comes
from Instituto Nacional de Investigacao Industrial [1971].

10 The paragraphs relating to the 1970 input-output gystem are

based on Grupo de Estudos Basicos do Ministerio da Industria, [1975]
and [n.d.]. '

11 Information relating to the 1974 input-output systems comes

from Grupo de-Estudos Basicos do Ministerio da Industria (GEBEI)
[1978].



CHAPTER 2

LINKAGES, KEY SECTORS, BALANCED UNBALANCED GROWTH

2.1 A Brief Introduction

Since the appearance of the Hirschman's Strategies of Economic

Development [1958], the concept of "linkages” has attracted consid-
erable interest, as a means of identifying "key sectors” in a
strategy of industrial development. Although the discussion of
linkages usually relates to developing countries, the idea has also
been taken up by regional economists, because this framework provides
a way of identifyiﬁg industries or sectors on which we should
econcentrate our attention and efforts for obtaining a more efficient
way to develop a reglonal or national industrial development
program. In general it is considered, not without some criticiem,
that if we can concentrate capital and entrepreneurial skills onr the
predefined key sectors, output and employmgnt in the region or
country will grow more rapidly than if those resources were allocated
in some alternative way.1

The relation between output, employment and Iincome as a result of
linkage policy will be discussed later in this chapter. It is the
purpose of this chapter to summarize the work done on the development
of the concepts, to present some criticism and limitations of some of
them and also present a new, modified approach.

This chapter will be divided into two main sections. The first

‘will cover the survey of literature on the linkage framework and key

21
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sector definition, from direct linkages concepts to those associated
with the Leontief inverse. We comment on the weak points of the
standard definition. This justifies the introduction, in Section
2.2, of the proposed new framework. To be discussed are the
advantages of the indirect over the direct linkaggs, the use of
Interindustry versus domestic matrices, and the use of several
proposed weights to attach to the absolute linkages. The final
section deals with the balanced-unbalanced'growth controversy,
usually associated with the linkage issue.

Ve think that it is important to take into account the linkage
effects in terms of income and employment, in addition to the usual
formulation in terms of output. In Section 2.2 an extension of the
traditional linkage framework to income and employment terms is
presented. The supply side approach, related the "horizontal
coefficients” version of the input-output system, 1is also
considered. Other extensions, such as net and weighted indicators,
will alsc be introduced. Discussions on interindustry versus
domestic and absolute versus relative versions of the tables and
their advantages are emphasized. Finally, in Section 2.3, a summary

of results in the chapter is presented.

2.1.1 Direct Linkages: Backward and Forward -

The work done thus far in this field considers in general only
output linkages, which are divided in two fundamental groups:
forward and backward linkages.

Hirschman [1958, p. 100] described these linkages as
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1) “the input provision, derived demand, or backward
linkage effects, i.e., every non-primary economic activity,
will induce attempts to supply through domestic production
the inputs needed in that activity."
2) "tﬁe output utilization or forward linkage effects,
i.e., every activity that does not by its nature cater

exclusively to final demands, will induce attempts to

utilize its outputs as inputs in some new activities.“2

Hirschman also raised the question of taking into account the
minimum economic siie (in terms of annual productive capacity) of the
firms in consideration, competitive Imports, locational advantages
and disadvantageslfor some industries, infant industry protection,
and comparative cost analysis as 1ssues to take 1nt§‘consideration,
when we define a industrial development policy based on the linkage
framework.

The linkages were first devised by Rasmussen [1956], and ini-
tially they were simply regarded as useful measures of the structural
interdependénCe of an economy. Also other authors, such as Chenery
and Watanabe [1958}, provided operational definitions of the linkage
effects.

They define:

a) Backﬁard_Linkage, U (the usual letter used), indicates to
what extent tﬁe'economic sectors have been specializing. These
coefficients are high 1f the sectors_@bse;ved are drawing heavily
on the.system'of industries, or vice-versa, if the value added by

use of primary inputs is~relative1y'sma11. 'That is:
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Zij

k|

- column sum of intermediate inputs of sector J
gross output of sector j

e

i
Ui
{(2.1a)

where the "a" superscript is used only to differentiate it from

other linkage versions presented below.

b) Forward Linkage, W, which 1s generally weaker, since the

output produced is not necessarily met by adéqdaté demand, gives
an indication of the direction of supply: high coefficients will
typlcally be found in those sectors producing mainly not for
final demand but rather for intermediate demand of other

sectors. The words "high™ and "low" are used interchangeably for
the phrases "values above the average” and "values below (or

equal to) the average"”, respectively.

column sum of intermediate inputs of sector i
Xi gross output of sector i

(2.1b)

These are the definitions of the so-called direct linkage effects
(or index) currently in use for intertemporal and international
comparison of the production structures. Examples of their use can
be found in, among others, Rasmussen [1956], Chenery and Watanabe
[1958], Cao-Pinna [1958], Rasul [1964], Simpson and Tsukui [1965],
Long [1970],.Santhaman and Patil [1972], Syed [1975], Hazari [1970],
and Song [1977]. Also, for reglonal purposes, Streit [1969], among
others. More sophisticated versions of these concepts have also been

formulated, with the objective of using these linkage measures to
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answer to other types of questions, as explained- later, referring for
example to weights, to include the relative importance of each

sector. As an’ example, we introduce here some suggestions presented

by Shultz [1974].

€) Direct Linkages (Backward and Forward) , "weighted” by the sum

of the intermediate inputs or output per sector.

zzij
b i S N (2.28)
Uj (xj ) (j i (2:2a)
T2z
ij
b i = Lz
V,Wi_= ¢ X, ) (1 iy (2.2b)

d) Direct Linkages (Backward and Forward), "weighted” by the

share of the sectoral gross output in the output of the entire

economy:
Lz
i} X
¢ e D (i |
3
LZ
ij X
Ca@d ) (i
Wy (x1 ) (- (2.3b)
1

€) Direct Linkages (Backward and Forward), obtained by deducting

the intrasectoral transactions before computing the linkages:

ij 33 .
=1 2.4
uf; : (2.48)
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f) Direct Linkages (Backward and Forward), obtaining deducting

the intrasectoral transactions, "weighted” by the sum of

intermediate inputs or outputs per sector.:

LZ -2
: 1] kR
uj - (LT____) (f Zij) (2.5a)
h|
DZyg - 2y .
W= e (i (2.5b)
X,

® Direct Linkages (Backward and Forward), obtained deducting

the intrasectoral transactions "weighted™ by-' the share of the

sectoral gross output in the output of the entire economy.

s NI
T e (2.69)
3
e ;:zij =24 X,
W, o= (—_—_—xi —) (T——xi) (2.6b)

The use of these ratios for intertemporal and international
comparison raises the question of how imports should be treated. For
developing countries and even for developed ones (Western Europe; for
example) imports play, in general, a v_e_ryrrimport_ént- role in the input

structure of the production process. We should raise the question of

D
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whether domestic input-output versions (where imports are not
considered in the intermediate input structures, as happens in the
interindustry table, but as a primary input component) , are better
than the inter-industry ones for our purposes.
We will consider this 1ssue later in this chapter. Now we

present some modified linkage measures to deal with imports, using

d
25

[1974], and using Imil = Iimports of sector i, and presenting only the

as flow elements of the domestic table. Following Schultz

forward linkage case:

2y
w3 (2.10)
i _ Xi + lmil
Tz
Wwoa (o - y (%21 (2.20)
i X:l+ |mi| h| .
. 23 Zij- xi
RS P W A S o (239
i !
£z, -2
4 197
d - (xi+ CAm (5 "9 (2.40
L2, 244 X
W= ( () (2.5¢)
i. Xii-imii 4 EX{ )
1
£Z,, -2
, b2y 1 X
Wf- (3 3 ( LY (2.60)
i Xi + lmi[ 4 X,
L
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These are the most generalized versions that have been presented
for measuring the direct linkage effects, but in most empirical

studies, only formulas 2.la and 2.1b have been used.

2.1.2 Indirect Linkages

The use of the Leontief inverse matrix to capture the direct and
indirect effects of linkages is coming into more general use. Some
authors have presented the familiar output multiplier as a total
linkage index, arguing that this multiplier captures the direct and
indirect effects of both the backward and forward linkages.S>

The total linkage_effec; for sector j (0? is defined as the
effect of both direct and indirect linkages. That is

n

where the uij's are elements of (I-4) “l, In fact this represents
nothing but the backward linkage index; it captures only the backward
effects in direct and indirect terms.

The simplicity of calculating the direct linkages 1s that it
allows an iﬁmediate-ranking of sectors.” However this procedure
addresses itself only to direct production effects as they are
expressed in the transaction elements. As we will see in the next
pages, othet ways of elassifying_the sectors could be used, using the

new Inverse indieators. They guarantee the iInclusion of direct and
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indirect effects of a variation in the final demand or primary input
vectors on sectoral production levels.
In the literature there have also been several proposals for

weighting and normalizing the linkage indexes; all of these are based

on Rasmussen [1956]:7

n
(/n) I «
13,
'pj = i’i jn (2.7b)
(lln% r I @
g=1 g=1 1]

This vector Py standardizes the column totals {for the purpose of
intertemporal and international comparison) in_terms of the average
of all elements of the inverse. This indicator expresses the power
of 6ispersion of the observed sector in the entire economy, and it
was named by Rasmussen the "Index of Power of Dispersion.” This
formula was introduced by Rasmussen [1956] and was considered a
better indicator than the direct linkages themselves by several
authors like Syed [19753], Laumas [1976], Boucher [1976], McGilvray
[1977] and others.

Pj is presented as a measure of the effects of increased input in
one gector relative to all sectors. If Pj < 1, sector j produces
only weak output stimuli for the economy; a vélue of Pj »? 1, however,
would signal that this sector is transmitting above—average impulses
to other sectors through its intermediate input requirements.

Formula (2Q7b}iis not a weighted version of the index of backward
linkage; however it is considered as such by several authors. Laumas

[1976, p. 309], for example, argues: “"There are three main reasons
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for using Rasmussen's indices: (a) by using the inverse of an I-0
matrix, these indices take into account the direct as well as the
indirect effects of an increase in .autonomous expenditure; (b) they
are properly weighted and, therefore, more correctly depict the
importance of strategic sectors of the economy; (c¢) it 1s possible to
make interindustry comparisons between different countries." Also
Rasmussen considered (2.7b) as a weighted measure, but the denomi-
nator of (2.7b) is simply a constant scalar, so no-wgight is possible.

using that formula. We now present what is used as an index for

capturing direct and indirect forward linkages. Define

0,6 = I «a (2083)
i j=1 1j
which, following authors like Laumas [1976], measures the output
which would be generated in sector i if final demand in each sector
were to increase by one unit. Again, this measure could be

normalizéd as

n
(1/n) ::11 aij
Q.= ] (2.8b)
i n n
(1/n% Lo
1=1 j=1 1d

This is a normalized version of the index of forward linkage. Values
of Qi > 1 1ndicéfe'high forward linkage, in the sense that those
sectors display above—averagg‘dependence on the output of other
sectors. Again, this was referred to by Rasmussen as an “Index of

Sensitivity of Dispersion.”
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Linkage measures are used in the identification of so-called
"key" sectors in an economy. McGilvray [1977, p. 51], defines “key
sectors as those in which both Pj and Q4 exceed unity." A key sector
is therefore a sector which generates above-average input require-
ments from other sectors, and whose output is widely used by other
sectors.

Key, lead or propulsive Industries or sectors, were studied
previously. Campbell [1972, p. 79], states: “Perroux's concept of a
propulsive industry (as well as the related 1dea of a key industry)
invokes interindustry linkages = when an industry defined as a
propulsive Industry expands its output it induces major expansions in
the outputs of other industries. In other words, the propulsive or
key industry possesses a strong linkage pattern, vis-a-vis the other
ladustries in the industrial system.™ These concepts are present in
the works of Boudeville [1966] and Perroux (1969} associated with the
Growth Pole theory. The use of the input—output framework gives a
decisive operational contribution to these concepté., 

Observation of the basic structure of the input-output tables
suggests that key sectors would be found to occupy an intermediate
position in the hierarchy of sectors from primary to final. Once
identified, it is suggested that these key sectors be given priority
in investment allocation and in industrial promotion strategy.

McGilvray also cautions that measures of output. linkage should
not be confused with sectoral income or employment multipliers.
"Sectoral multipliers are designed to measure the Impact of an

increase in final demand on income or employment. Measures of
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linkage are designed to measure the impact of an increase in final
demands on gross outputs” [1977, p. 31]. We do not see in the
literature any explicit use of any income or employment indicators
for the purpose of defining linkages and, as a consequence, key
sectors.® However,_it is this writer's view that they should have an
important role in the definition of a development strategy. So, it
should be important to bfing those concepts into this framework, and
to try to examine their behavior in several countries with several
levels of economic development. Thus, we should develop employment
linkages and income linkages in a manner similar to the output
linkages.

- Turning again to the forward linkages, let us examine more
carefully the definition contained in (2.8a and b) . The (I-A)’l

matrix is represented in the 3 x 3 case:

B 1A
! _ 2 213
4 = X3
T N S Y
xl xz Xa
_ 2y R 233
X X, X,




33
dosnot have the same denominator. When calculating the direct

forward linkages, we used the formula:

g 4 (2.1b)

In this formula, the denominator 1is always the same, when we sum the
intermediate inputs along a row. This discrepancy, between the
direct and indirect way.of calculation of the forward indexes, led us
to another frémewqu, where we will use the horizontal coefficlents
approach. The technical coefficients in this approach, as noted in

Chapter 1, are calculated as:

We will come to this point later in the next section. This was the
main reason for the introduction on the linkage framework of the
output approach, as in Jones [1976].7' Using the horizontal

coefficient version we get, for (I-A) -1

_ —
L Y 43
= ! X
o, L T
x2 XZ XZ
Zn 22 _ 3
%3 %3 X3
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We will return to this matter and to the presentation of rigorous
definitions of linkages in the next section.
Before ending this section, we introduce a definition of a
measure of variability represented by both of the following indexes

of the coefficient of variation:8

1 B ) 2
NPT T G
vV, = = (2.93)
h] 1 B
n 1-21' %1

J=1 J=1
v, - . (2.9b)
Lz Byy
j=1

These measures, (2.9), represent a "variance” measure of the
linkage indexes, in oposition to (2.7a) and (2.7b) which represent an
“"average” measure of them. We know that average measures can be
influenced by extreme values; thus it may be a good idea to measure
the linkage 1mpgct also by such a "varianée‘.measure. The use of
variance measures will give us information about the spread through-
out the sectors of the linkage indicators. That is, a low variance
|easure, Vj, will indficate that an Industry draws relatively evenly
from the other sectors, and a high value of Vj will mean that the
1ndustry draws unilaterally on the system of industries.

However, limitations to this approach should be mentioned. We

are not interested in determining the dispersion of sales or
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aquisitions across industries but rather in their existence and
importance. The problem, as pointed out by Jones [1976, p. 326] "is
not the dispersion of sales across industries but the existence of
sales that are a large share of a small industry. Thus a unitary Vi,
indicating identical sales to all industries, could still give
distorted row sums if those sales represented a lafgé share of inputs
into small industries.”

- Another limitation 1is based on the fact that what has been found
invariant in international comparisons was "mean" linkage values, not
the individual components (and thus their variance} , which could be
slightly different from country to country. So international
comparison of variance measures could be misleading. ﬁowever, in our
tase we are dealing with intertemporal comparisons; we are analysing
the evolution of one economy and therefore that limitation does not
hold in this case.

Yolopoulos and Nugent {1976, p. 341], argued that "mean” measures
and “variance" measures are strongly and negatively correlated in
both the DC's and LDC's of their sample. They concluded that
variance measures are substitutes rather than complements. We will
¢ome to this point later in Chapters 3 and 4 in aﬁalyzing the

Portuguese data.

2+1.3 The Import Issue

After this general overview of the standard linkage definitions,
we now consider the question of whether to use domestic or inter-

industry (including imports) matrices in the linkage measures. It is
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important to diétinguish between measures of linkage based on the
existing technology of a country or a region (the structure of
production) and measures of linkapge hased on the existing
interdependence of only the domestic or iIntraregional sectors of
production. In the latter case, backward and forward linkage indexes
measure the impact of a unit increase in final demand (primary

inputs) on domeétically supplied inputs and outputs, and the

appropriate matrix for calculating linkages is (I-Aa)'l, where Ay is
the matrix of domestic coefficients. In the former case, we should
use the technological matrix (I-A)-l. where A is the matrix of total
(domestic plus imported) coefficients.

Assuming that all countries would have the same technological
structure, measures of linkage based on the input—output framework
would lead to unique ranking of sectors. However if we use the
domestic flow matrix, different sectoral values of linkages would
reflect different structures of imports for the different economies.

Thus, use of either of the two matrices depends exclusively on
one's research or policy purposes, and the specific characteristics
of the countries or regions under consideration {natural resources,
labor quantity and cost, availability of techmology, etc.). As an
example, if a developing country wants to develop an import
substitution program, it is obvious that one should use measures of
linkage based on the domestic matrix, A3+ But 1f one country is
interested in developing an industrialization program without import
restriction policies, the technological matrix, A, should be used.

Using input-ocutput tables ‘for Taiwan, 1969 (both domestic and
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infefindustry) , Riedel [1976, p. 320] found a correlation of 0.53
between the forward linkage 1ndexes calculated using (2.8a) . He
éoncludes that this indicatés “"significant sectoral rank reversals
between the two indices, especially for some sectors.” He suggested,
also, that low indexes of backward linkages, as he observed in the
Taiwan ¢ase, wag one explanation for the success of that country.
The feason was that exports in Taiwan were based on relatively labor
intensive consumer goods and so were less capital intensive than
intermediate good industries. So low backward linkage indexes should
be considered a natural phenomenon in this case.9

' He afgues that in ease 6f a small country in terms of either
papulatisn ot domestic resourcea "economies-of-scale considerations
may tecommend cohncenttration on a relatively few, self-contained,
‘feot=1ease’ industries". And he eoncludes by saying that "'foot-
loose' industries had flourished in small, export-oriented countries
in which the structute of production conforms rather well to existing
factor endowments."” Once more this example helps to clarify the idea
that high or low values of the indexes, based on the domestic tables
deal. We have to intetpret them according to the specific
characteristics of the countty under consideration, also taking into

For some cases, the use of a more sophisticated matrix would be

useful. For example, if we are measuring potential long=-run linkages
ex—ante, one should utilize a flow matrix incorporating domestic

elements plus tho®e Imported intermediates that are domestically
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producible. However, domestically producible does not necessarily
mean economically producible, in terms of comparative advantage,
particularly when we are concerned with natural-resource-~based
industries. So this kind of hybrid matrix, that includes only
potentially economically replaceable impo;ts, could also be useful.
But the actual construction of such a matrix is very difficult, and

is not realistic at present.

2.1.4 The Balanced-Unbalanced Growth Controversy

Conflicts between balance and imbalance have been the sources of
lively controversy at least since Aesop's tortoise won his famous
race against the hare.10 Also, there 1s a certain amount of ambi-
guity in the concept, and this does not help to clarify the
controversy.l1

Referring to the balanced growth arguments, Nurkse stated that
the low income elasticity of demand for most exports of underdevel-
oped countries combined with the very low level of domestic demand
are the chief ébatacles to successful investment and development. So
he suggests simultaneous investment in several or many mutually
interdependent consumer goods industries along the lines dictated by
demand elasticities.

Hirschman‘s'ﬁoint of view, however, embodied the unbalanced
growth approach, based on the sectors that had higher linkages. It
was at this point that the linkages framework was used to help answer

the question of balanced or unbalanced growth in national/regional

economic development.lZ



39

For Hirschman (unbalanced growth theory) countries that have
alloted high priority to high linkage industries would have a his-
torical record of higher rates of growth than would countries that
have alloted low priority to high linkage industries. In a
tetrapartite classification, first and last priofity were assigned to
sectors that have high backward-high forward and low backward-low
forward linkageg, respectively. Second and third priority were
assigned the sectors that have, respectively, high backward-low
forward and low backward-high forward linkages. 'This'rank ordering
of the economic sectors in terms of potential linkage generation,
presented by Chenery and Watanabe {1958], constituted an important
step in formulating Hirschman's stracegy'empirically.13,

It is important here to make some references to the Hirschman
argument. The first is that he considers that in most developing
economies there are imperfections 1n factor and product markets,la
and the second 1s that there is a shortage of entrepreneurial
talent. In his considerations it is also implied that resources are
not centrally allocated but depend largely upon the atémistic
responses of ehtrepreneuts. In these c¢ircumstances, Hirschman
considers that investment opportunities will be missed and increases
in demand will probably be met by a rise in imports.

To overcome this scenario, Hirschman suggested a form of dis-—
equilibrium or unbalanced development strategy in which the economy
would'expefience a sequence of severe shortages and/or excessive

supply in particular markets. These will be the strong market

signals that would induce the local entrepreneurs to invest.
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The chosen or key sectors will be the disequiliﬁrium ones, the
ones:that indicate investment opportunities. Looking to the backward
linkages, key sectors will gencrate above-average input requirements
from other sectors, and therefore (it is argued) there is a greater
probability of induced investment in the supplying sectors (to expand
existing plant and/or to replace imports). Analyzing the forward
linkage, it raises the probability of investment in sectors where the
key sector's product is a major input. And, he cbncludes, the rapid
growth of the key sectors provides a greater prospect of generating a
sequence of induced investment decisions and an active growth process
in conditions of scarce entrepreneurical talents.l® The Hirschman
arguments led to the prescription of unbalancing'the economy in favor
of high-1linkage sectors.

However, we should observe that the end result of a strategy of
unbalanced growth may well be characterized as balanced growth.
Streeten [1959] argues "it is possible to formulate the choice
between balance over periods of varying lengths.” Hirschman [1958]
also sald that, "it is the experience of unbalanced growth in the
past that produces, at an advanced stage of economic develepment, the
possibility of balanced growth."

However, Yotopoulos and Nugent [1973, p. 171] criticise the
Hirschman conclusions, presenting an empirical test that "does not
support the Hirschman hypothesis in its extreme formulation.” They
present their formulation of a balanced growth version of the linkage
hypothesls, and an empirical test of it, using the following

methodology: employing the concept of a total linkage index,
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discussed above (2.7a and b), they formulated the so—called

Hirschman-Compliance Index, again, based on the earlier work of

Rasmussen [1956].

Simple and yet adequate Hirschman—-Compliance Index ( H) is
provided by the country-gpecific correlation coefficieit
between the sectoral total linkage indexes (0, and a

country's sectoral rate of growth (313)‘ We thus define:
(Yotopoulos and Nugent [1973, p. 165])

‘Hi = 0(0_1, gij ) (2.10

where 1 and j denote country and sector, respectively.

Other combinations, using more sophisticated versions, could be
used ("weighted” or not, output version for forward version, etc.).
Also we can introduce the relative importance of a sector in a
country's economy (wij).l6

Yotopoulos and Nugent formulated their test of the Hirschman
hypothesis in the following manner: they wanted to see whether .
countries that complied with the Hirschman prescription, and placed
main emphasis on the high-linkage sectors, Iindeed were able to
achieve higher rates of growth than did countries that emphasized low
linkage sectors. The null hypothesis would be rejected by signifi~
tantly positive correlation between the overall country growth rates
(6P and the Hirschman-compliance index (d{i) .

In favor of the balanced growth version,rY9:0poulos and Nugent
argue that there should be a material limit for a sector's growth,

no matter how high its linkage 1is, "without throwing the economy off
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kilter.” The weighting structure of the linkage indicators is
considered as one of the major problems that the use of linkages
raises. This is discussed extensively by McGilvray [1977, p. 52].

In the first place, using the Bharadwaj [1966] argument “induced
investment will depend on the level of demand for inputs (in the case
of backward linkage) and the level of supply of outputs (in the case
of forward linkage) ,” McGilvray concludes that the relative:
importance of each sector in the overall economy should be reflected
in the linkage Indicators. He next presents the weighting scheme
suggested by Hirschman, where for the backward linkage index, the
weights are based on the ratio of the demand for each (commodity)
input to the output of that commodity at minimum operating
rcapacity.17

He interprets the Hirschman idea as

1 B
R T T
vV, = (2-11)
3 = .

S w Q

2 4y 11 %4

where the Viy correspond to Hirschman's probability wgights.

However, McGilvray does not present an operational method for finding

the Yy g and criticizes the suggested use of final demands or outputs

to calculate the wij's. The weights

eeowill reflect the actual or ex-post linkages in the
economy (and hence the investment opportunities already
avallable) rather than the ex-ante or potential linkages
created by a concentrated development of certain key
sectors, and the (ex—ante) market disequilibrium created by
this selective expansion. Thus the question of the scale
of expansion of the key sectors (and incidentally the
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question of the scale of expansion. of the key sectors to be

induced) remains unresolved despite the fact that the

modified sectoral linkages, and their rank ordering, depend

upon the assumed scale of output in the key sectors.

(MeGilvray [1977, p. 53]).

We agree with McGilvray's point that final demand vectors and
primary input vectors (as other authors like Yotopoulos and Nugent
t1973] pointed out) are not useful for welghting purposes. One could
think of using the sum of the 1ntermediary.1nputs as a basis for the
welghting procedure. However, the sum of the intermediary inputs
reflects their import composition. Only the output vector 1s equal
in both (interindustry and domestic) matrices, and this is a good
argument in favor of 1it. In fact, what we really want .to express 1is
the real weight of each sector when we compute the index, and as the
mathematical analysis of the indicator shows, all sectors in each row
(column) will enter on the calculation of each element of the row
(column) linkage index. So, we should weight each cell aij before
calculation to provide the real weight of that cell. The best vay to
weight each cell is to multiply it by the relative importance of each
sector's output in the overall output of the economy..

In this way we avoid the criticism of McGilvray against the use
of the output vector for the calculation of weights. We present a
different approach and clarify our position in Section 2.2.2,
below. This problem 6f weights is not new. RasﬁgSééﬁ [1956] already

presented =a weighted,verqioq;of h;g';%ﬁdgx of Séﬂsiﬁiﬁi;y to

7.

Dispersion” (UW) as follows: s
i '

—— _ﬁ“"""""“* I .
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vhere yj = Jth element of the final demand vector Y

zij = jjth element of the Leontief inverse matrix

We should also mention that formula (2.7b) was considered by some
authors (for example, Yotopoulos and Nugent [1973]) as a weighted
one. In fact the "Power of Dispersion Index” of Rasmussen is nothing
more than a normalized version and a better way to proceed in
international or intemporal comparisons. But is is not a "weighted"
version of the index as some authors have suggested. The same
conclusion applies to the version constructed on the same basis for
the forward linkage case. (See, for exampie, Laumas‘[1976]d
Yotopoulos and Nugent [1976] argued that was one reason for not using
the normalized formulas (2.7b and 2.8b5 advocated by Boucher [1976],
Laumas [1976] and Jones [1976] instead of the absolute ones (2.7a and
2.82a) in their earlier paper. (Yotopoulos and Nugent [1973].) They
note that the two sets of indexes (backward linkage versus normalized
backward linkage and forward linkage versus normalized forward
linkage) are perfectly correlated, which is no surprise, given that
the difference between the absolute and the normalized index "is the

normalization In the latter by the number of sectors and the double
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sums are obviously the same for any country, so Vj is simply
perfectly correlated with itself after normalization by a constant!™

Turning to the balanced-unbalanced growth controversy, we observe
some similarities between the two approaches. Both rely heavily om
externalities and dynamic repercussions. Most balanced growth -
strategies contain some elements of imbalance, and most unbalanced
growth strategies contain some elements of balance. Therefore it
should not really be so surprising that the linkage hypothesis could
be formed both as an unbalanced growth strategy and as a balanced
growth stragety. Other authors alse contributed to the operational
analysis of the balanced-unbalanced growth controversy, in the late
1960's and the beginning of the 1970's.

Swamy [1967, p. 289) (which was the basis of the Yotopoulos and
Lau formulations [1970], [1975]) said:

We pdstulate the existence of a relationship positive or

negative, between overall growth rate and imbalance in

sectoral growth rates. To test this relationship, three

questions need to be answered: (1) What is the operational

meaning of the dependent variable? (2) What 1s the measure

of the degree of "balance” or "unbalance™? (3) What is the

operational definition of "sectors” and how many sectors
should be considered in order to test the relationship?

That .is, for example, what should be the objective funtion to be

maximized when performing an empirical test? According to Swamy,
Nurske [1961] for example seems to suggest the maximization of
"reinvestable” surplus (capital accumulation), inducement to invest,
external economies, complementary industries, structural changes, or

the growth rate of total output. Hirschman [1958] .advocates strate-
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gles for the development of decision-makers, external economies (of
the vertical type) and the growth rate. Streeten [1959] emphasizes
"anabolism” of wants, technological progress, and the growth rate.
For Swamy [1967, p. 289], "for purposes of empirical verification,
balanced growth is regarded, here, as a means to accelerate the

growth rate of aggregate demand, uncorrected for population

change.” He introduces the following formula: 18
Kk x
. 151 | 81~ 8y | 210
b k

where the difference between actual and expected growth rates is

regarded as a measure of "imbalance”. He also used
1
b 2
L (g, - GE)
{1 i 1
vaie = k (2.15)
k
1::1 | g, =~ GE_ | |
vbie = © (2.16)

where E; is {ncome elasticity of demand and G is overall rate of
growth. These models represent the standard deviation and the mean
deviation concepts of variability of Swamy. However the sectoral
rates of growth were presented in the so calle@ "expected form",
obtained mu;tiplying the sectoral rates by the income elasticities of
demand. These were called expected sectoral rates of growth.

The lack of data on income elasticity of demand for many

countries meant that the elasticity indicators were the same for all
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countries. Swamy, uses Vaje and V3, and G, for calculating
coefficients of correlation for five periods of time (1938-1960),
(1938-1948) , (1948-1953), (1954-1958) and (1950—1960).. He found
almost all of them.positive and significant at the five percent
level. He concludes that “the statistical evidence does not corro-
borate the balanced growth theory even when it is.formulated 1in its
more sophisticatedrform to incorporate a certain degree of sectoral
imbalance warranted by income elasticities of demand." (Swamy [1967,
ps 293].) The Swamy formulation does not take into consideration the
linkages framework.

These formulas were the starting point for Yotopoulos and Lau
[1970], [1975]. They criticize the index of imbalance defined by
Swamy because it was based on the absolute deviation terms.

Empirical investigation using the Swamy framework was pursued by
Shashua and Goldschmidt [1972] and Demery and Demery [1973] among
others. Yotopoulos and Lau [1975] proposed the following measures
for sectoral imbalancé, which they considered an improvement over
earlier ones. Again, the criterion for balance/imbalance is formu-
lated in terms of the degree of dispersion of sectoral growth rates
and the overall rate of growth over a certain time period. According
to Yotopoulos and Lau [1975, p. 377], “A high degree of dispersion of
sectoral growth r;tes would define a high index of imbalance. In
turn, 2 positive relationship of the index of.imbalance with the
observed rates of economic growth over the period would constitute

rejection of the balanced growth hypothesis.” The absolute

dispersion of the sectoral growth rates, vj» 18 given as
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|
2
(gij B Gj)

m

V. = z (2‘17)

o ES]

_ %
and the relative dispersion of the sectoral growth rates, Vj’ as

2
I S AN TR A Zj (2.18)
I %5 /1 n 3

where Gy 1s a properly weighted average of 813 over the sectors.
* :
They point out that Vj should be preferred to vy for testing the
balanced growth cdntroversy, glven the fact that it 1is a relative
measure. They argue that the unbalanced growth hypothesis was
positively tested by Swamy and others using the absolute measure and
not the relative one.
Consider a country with two sectors, one growing at
50% a year, and the other growing at 45Z a year. Contrast
this with another country with one sector growing at 5% a
year, and the other growing at 0% a year. Do the two
countries exhibit the same degree of imbalance? If one

uses the index of absolute deviations, they do.
(Yotopoulos and Lau [1975, p. 51712

So, emphasis_should be placed on the V; index. For Yotopoulos and
Lau, the test of the balanced-unbalanced growth hypothesis consists
of examining the sign of the correlation coefficlents between the
average rate of growth, Gj, on the one hand, and the index of
absolute, Vj, or relative, V;, deviation, en the other.

Yotopoulos [1973]19 ,yrgues, also with Nugent, another version

for measuring sectoral imbalance: these indices take into considera-

tion the linkages framework, and give a better understanding of the
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balanced-unbalanced framework.

Using the Yotopoulos and Lau [1970] formulation of sectoral
imbalance in terms of the deviation of sectoral growth rates from the
overall rate of growth, they consider a maximum degree of imbalance
that takes into consideration the linkage framework. That is, a
different growth pattern of one sector, relative to others, is due to
existing differences in linkages indexes. This was called the

"balanced~growth version of the linkégé hypothesis”. The formula is:

i Gi n {=1 1j 1j j & :

where n is the number of sectors, T,, is the relative importance of

1)

sector J in country i (here measured as the sectoral value added over
GDP) , 813 is the growth rate of sector j in country i, Oj is the
linkage index of sector j and G; is the overall growth rate of

country 1.

S0 VL; 1s a modified version of Pearson's coefficient of
variation. Yotopoulos suggests it because (1) adjustments were made
for differences among countries in the overall growth rate, (2) the

variance is computed not in terms of the deviations in sectoral

growth rates (gij) from overall growth rate (G;) but in terms of the
deviations 1in By4 from G; weighted by the linkage indexes, and (3)
the variances In sectoral growth rates from the linkage-weighted
growth rates are in turn weighted by the relative importance of the
P
A high VL fndex suggests ‘that a country has deviated from the

sector ( Y
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optimum linkage-weighted growth proportions. Yotopoulos concludes by
suggesting that the balanced-growth version of the linkage hypothesis
is supported by a negative correlation between the VL; Index and the
overall rate of growth. The Yotopoulos and Nugent article was criti-
cized by several authors. McGilvray [1977, ppe 54--55], for example,
notes that "the linkage hypothesis does not imply that key sectors
will necessarily grow faster than other sectors.” Syed [1975]

presents the following formulas:
% .1 ]
virLe' = | gl - 6b| (2.20)

VEYNE' = | g:'- c.jc"l (2.21)

L]
where: g: = average sectoral growth rates for the whole period
(1961-1970) ,

Gt' = the overall average growth rate of GDP for the whole
period (1961-1970), and

Q'j = sectoral linkage index, as defined previously.20

Equations (2.20) and (2.21) would determine, according to Syed, which
industries have grown substantially differently from the overall rate
of growth. In Chapter 3, an empirical analysis of these ideas is

presented.

2.1.5 Limftatlons and Criticisms of These Tools
Several limitations have been discussed — related to the linkage

framework. One of the problems is connected with the "velocity of
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growth™ of each sector. "“If the strategy is succegsful, the fastest
growing sectors may be those which are most closely linked to the key
sectors, not the key sectors themselves. These sectors may have
relatively low indexes. Hence correlating sectoral growth rates with
sectoral Indexes of linkages is not an adequate measure of compliance
with the Hirschman strategy” (McGilvray [1977, p. 55]1) » On the other
hand, the economies of the developing countries show different rates
of growth for the international and national sectors. However this
does not mean that they are experiencing unbalanced growth strategy
since their growth rates are a result of their economie dependence.
That is, it is not clear where the balanced and unbalanced growth
strategy begins and ends, given that countries must pay attention to
comparative advantage in international trade. So a ma jor criticism
18 related to the fact that “"there is no necessary connection between
this form of unbalanced_growth and that implied by Hirschman-style
linkage-based development, and it is therefore, incorreet to assume
that variations in sectoral growth rates demonstrate a linkage—~based
development strategy"” (McGilvray [1977, p. S55)) .

The linkage approach does not say anything about comparative
advantage, and yet we know the importance of such considerations in a
neoclassical context, given that the ma jority of developing countries
are small and highly trade dependent, and so investment decisions can
not ignore comparative cost criteria.

And other criticism could be raised regarding the fact that,

according to Hirschman, the creation of bottlenecks in the economy



52
induces entrepreneurs to come forward. But in underdeveloped
countries experience In most cases shows that the creation of
bottlenecks has'othe;.?onsequences that most profoundly inhibit the
supply of entrepreneur;%ip. Moreover, 1f we consider the intricate
and Innovative ways in which people of developing countries deal with
adversity (black markets, ete.} , it is apparent that decision-making
ability 1s not altogether lacking (Boucher [1976]).

Maybe what iIs lacking is the incentive to apply this ability to
productive entréprise. So the lack of incentives could be a result
‘of_government policy, rather than bottlenecks in the economy. The
existence of linkages 1s not enough to guarantee a pgenerated invest-
ment process. Other problems could be noted. The degree of expan-
sion of the key sectors (and how to induce them) in an unbalanced
strategy formulation remains unresolved. Also, what 1s the best time
interval for testing the balanced-unbalanced growth formulation? In

the following sections attention will be paid to some of these

problenms.

2.2 Framework of Analysis: A Proposal

We now introduce the use of the linkages framework to the
analysis of the Portuguese economy, the object of our empirical
study. Our framework presents some new extensions of previous
studies in the field, using basically the input-output operational
tool as a way to gulde the formulation of the best strategy for
national economic development.

However, we can not recommend the use of the same rigid
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operational tools for all study cases under consideration. The basiec
reason is that strategies should differ from country to country,
according to the specific conditions of each. S0, we are going to
present here the indicators that seem of most interest for a broad
spectrum of cases. It is not our purpose to exhaust all possible
indicators that can be obtained from the input~output tables.

All the indicators presented in Section 2.1 try to answer only
the question of what are the best indicators to measure the greatest
increases in output terms. But based on the same assumptions we can
also derive linkages in terms of increases of employment and also of
increases in income..

We divide our presentation into three parts: the output
linkages, the employment linkages and the income linkages. The
advantages of this procedure are clear. As we observed before, high
output linkages do not necessarily mean high increases in employment
or income, as some authors seem to have thought. We will test this
hypothesis empirically. And for some countries, for example, with
high unemployment rates, or very high levels of emigration, the first
priority might be given to the employment 1issue. Similarly, one can
alse imagine cases where the increase in income should occupy the
first place in the government's policy priorities. Thus we introduce

this more general formulation of the linkages framework.

2.2.1 Output Linkages

From among the indicators presented earlier, we choose several

that seem more in accordance with .our objectives, and we will make
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some comments about our choices. The option between direct and
direct plus indirect indexes deserves some consideratiomn.

In the literature only Jones [1976] raises the qﬁestion of the
importance of using the output iaverse for calculating the indirect
forward linkages, in view of the fact that the row sums of the input
inverse do not represent a consistent indirect forward linkage
measure. Using a 3x3 matrix case for illustration, we will try to
show what each of these indexes really represents.

The direct linkage 1s the row sum of the flow matrix, divided by

the gross output vector. That is (forward case) , for sector i,

2, +2,. 42 z Z, Z
41 gz_ B_ .. }1(1 > 52 + ){3 (2.223)
] b | b h

which gives us the sales to the other industries, originated by the
production of one unit of X4 For the backward case, summing along

the column we have:

Z,,+2, .+12

15 325; 3 o ;jJ,_;_jq._i_j (2.22b)

That is, we get the requirements from other industries for production
of one unit of Xj- So we can speak unambiguously of direct linkages,
because we get direct interindustry requirements from (and sales to)
other industries. If we sum the rows or the columns of the A

matrix,21 o will get, for the row sum (forward case)

Z A Z
A, 2, 78 (2.233)
ohoX
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and, for the column sum (backward case)

Z Z Z
i3, _}2(.’_1+ __;J (2.23b)

1

808K
Thus, using the A matrix, only for the backward case do we really
capture the direct effect. Most writers agree on this pofint. But
when we consider the indirect forward linkage, as the row sum of the
Leontief inverse, we are summing the inverse of (I-a), and, as we saw
above, row sums of A do not represent a direct forward linkage
measure.

Turning now to the indirect cases, we sum along the rows, for

forward linkages, of the inverse of the (I-A) matrix:

. o
. 2 I PR
X X X3
z z oz

- .}2{_1 1 - _.__.iz - ——)2{3 (2.249)
1 2 3
i 2y y= 538
X, X, X

‘where each element of the input inverse is the total production of
sector 1 necessary to deliver a unit of final product of sector 3.
For backward linkages, we sum down the columns. Jones [1976]

suggests that, to obtain the indirect forward linkage we should use

the inverse of the matrix obtained from22
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T 1 -1
S T B P
Xl xl xl
z z Z
I TR T P
x - x X (2.241)
2 2 2
Iy 232 . 233
Xy X3 X3

where each element of the output inverse measures the total value of
production that comes about in sector j per unit of primary input of
sector 1. Summing along the rows, we are adding values that are
always divided by the same number, as 1s true for backward linkages
using the input fnverse. So the loverse of the matrix of "vertical®
coefficients gives us the inmdirect backward linkages and the inverse
of the matrix of "horizontal" coefficients gives us the indirect
forward linkages. The column sums of the input-inverse and the row
sums of the output-inverse are of no interest to us.

Jones [1976, p. 329}, pointed out that "each industry's backward
linkage 1s equivalent to a welghted sum of the forward linkages of
supplier industries, while each forward linkage 1s a welghted sum of
users’ backward linkages. Then total forward linkages equal backward
linkages when both are welghted by the value of output (X'_LF =
LBX).”23

From this equality we derive the "coefficient of interdependence”

(X' LF #x'1) 2% which could give us a standard for separating "high”

and "low" 1linkage industries, much as Chenery and Watanabe used when
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they dealt with direct coefficients. In order to demonstrate with
empirical data from the Portuguese economy some of the nisleading
results that can be obtained using the input inverse approach for the
concept of forward linkage, we present for Sector 1 (Agriculture,
Forestry and Fisheries) and Sector 9 (Basic Metals), as an example,
and alse for the average of all sectors, the following comparison
between the vaiues for the index calculated (1) on the basis of the
input inverse approach, (2) on the basis of the output Inverse
approach (Table 2.1).

A rank ordering to classify the four different years considered
for each domestic or interindustry indicator has been used. These
rank orderings éppear in Table 2.1 in parentheses and are read across
the rows. For example the rank ordering in the domestic direct
linkage for industry 1 shows that the year 1970 exhibited the highest
value of (1) followed by years 1974 with (2), 1964 with {3) and 1959
with (4).

For sector 1, the rank ordering classifications observed in the
direct linkage case and the indirect linkage case obtained using the
Input inverse are not the same. " Only the indirect linkage indicator
obtained using the output inverse maintained the same rank ordering
in both domestic amd interindustry versions. For some years, 1like
1959, the corresponding value obtained for the indirect linkage using
the input approach is in the first position of the rank order, where
in the direct and 1n the indirect linkage case based on the output

approach is in the fourth position.
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Industry 9 illustrates another type of misleading result that the
use of the input inverse can produce. The high values ocbserved in
the interindustry matrix for the direct linkage are a result of the
high value of imported inputs. That is, each intermediate input cell
includes the 1mports,'sd their sum is greater than the gross output,
where 1mports (not'nationally produced) are not included. However
when we lookfat.the indirect index values using the input inverse we
observe great instability from year to year. For 1959 the indirect
linkage is even smaller than the direct one. Thesa results are not
surprising when we recall that the inverse of the vertical
coefficient matrix that gives the input linkage approach is not the
matrix from which the direct forward linkages have been deduced.

Analysis of the average values produces the same type of conclu-
slons. The ratios of indirect over direct 1linkage (average values)
for the interindustry tables are presented at the bottom of Table
2.1.

These. ratios shoﬁ that, on the average, using the output approach,
we observe a growing path from 1959 to 1970, and a decreasing path
from 1970 to 1974. This kind of result is exactly the same as
observed for other indicators (in average valueg‘ as we will show
later, in contrast with the average input-version values, which are
not observable in the future.2? Other sectors. could be observed, but
these two seem to be enough to illustrate the-misleading use of the
input inverse approach for forward linkages indicators.

“We consider that the concept of linkages in a version where the

elements of the main diagonal are netted out has some considerable
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advantages, as we will explain, and they should be included in our
basic framewox;k.26

We will use a more sophisticated example of formulas 2.4a and b,
-as presented in 2.30, 2.32, etc. This indicator gives the direct and
indirect effects p?oduced by one sector on the other sectors of the
~economy, excluding itself.

An analysis of the values obtained for the linkage indicators for
the two extreme years {1959 and 1974) 1in the interindustry case
provides an illustration that can be confirmed by looking at other
tables or indicator versions (see Tables 2.2 and 2.3).

In the.baqkward'linkage case the decline in the output linkage
effect is extremely high, and also the rank ordering of the sectors
is affected, being for some sectors very sensitive. For the 1959
table, sector 4 falls six places, sector 5 falls four, sector 9 falls
five, and sectors 13 and 15 rise five places for backward linkage
rank ordering when we compare the backward index with the net
backward index. For the 1974 table, sector 4 falls five places,
sector 9 falls nine places and sector 13 riges six places also.

The analysis of forward cases shows much more homogeneity, and
for 1974 only for éector 4, falling six places, do we find a
significant change in rank ordering. For 1959, decreases for sector
3 (four places), 4 .(six placesj‘, .5_ (four places) amd a increase for
14 (four places) afe found ;elevant. This greater homogeneity of
these forward linkages 1s demonstrated by calculating the correlation

between the indexes for tables and years treated in Tables 2.2 and
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2.3. As can be seen in Table 2.4, the correlation ig almost one for
the forward cases, and it is smaller but still very high for the
backward case.2/
Table 2.4

Correlation Values Between Net and Unnetted Indexes
Portugal 16 x 16

Backward Case Forward Case
1959 889 994
1974 «854 « 999

In Section 2.1.3 we already discussed the significance of the use
of the interindustry or domestic version of the_input-output pre-—
sentation. As we said, both are extremely useful,.according to one's
special economic interests. So, we should include both in our frame-
work. The importance of using a welghted version is clear, as was
pointed out in Section 2.1.4. However, we have to choose among the
different proposed welghts (final output, final demand, value added)
and also different formulas already generally presented in that
section.

As we are concerned now with output linkages, we believe that a
good welghted indicator for this special type of linkage should
Include the relative importance of each sector, also in terms of

output. So we suggest:

W, o= (2.25)
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where X4 is our familiar notation for an element in the gross output
vector, and Wj the relative importance of each sector (im percentage
terms) . Bu;-a fact that seems in general misunderstood by several
authors is that the way in which that vector is multiplied by the
inverse matrix is extremely important. So we suggest that a pre-
multiplication be used for.backward linkages, and a post-multipli-
cation be used for forward linkages. Define a,, as the 1j element of

1]
(I-AJ)']-, and Bij as the 1j element of the (1-{5 -1 matrix. Using the

familfar 3x3 case, and Wy = [W; Wy W3l, as a vector of weights,

calculated on the basis of (2.25), we obtain, by pre-multiplying

aby W, a row vector where:

91 92 %3
(W), W, W] %1 %2 %3 =
%1 42 %3

(W) gy + W, a) + ¥ o) (W oy + W) &y + W, o)
Sector 1 Sector 2
(W) 93+ Wy a3+ ¥, o) ] (2.26)
Sector 3

That 1is, each element of. each column of the input inverse is multi-
plied by the relative importance of its gross output. For forward

linkages, and using now the output inverse approach,
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B, By By W
b1 By By, LA
B By By ¥

[(B W * fs].ZWZ + 813W3) (321 1 * BZZWZ * 23 3)

(BW+sw+sw3)] (2.27)

That 1s, each element of each row of the output inverse 1is multiplied

by the relative importance of its gross output.

2.2.1.1. The Output Linkages Methodology

For the study of the output linkages of an econony and eventually
to derive the notion of "key sectors" we have chosen the following

indicators.

Backward Linkages

From the input approach (vertical coefficients), the interindustry

linkages are:

Lz

i 1
U j = X Direct backward inter- (2.28)

3 industry linkage

B, =3 a Backward fnterindustry (2.29)
3 13

i index

ﬂj‘!

33‘ = 3 aij - o, Backward net inter- (2.30)

i Industry index
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Backward weighted
interindustry index

Backward net weighted
interindustry index

Direct backward
domestic linkage

Backward domestic
index

Backward net domes—
tic index

Backward weighted
domestic index

Backward net weighted
domestic index

(2.31)

(2.32)

(2.33

(2.34

(2.35)

(2.36)

(2.37)



Forward Linkages

From the output approach (horizontal coefficients) the interindustry

linkages are:

A
i 1
W, =

S S T
z By ¥y
Q = —
L 'L I I %’ wi
n 14 h|
(B, = BDw
PN 15 - Pdvy
1 1 z(ai B v,
nyoy

The Domestic Linkages

4 13
W d a7
i X,
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Direct forward inter-

industry linkage

Forward interindustry
index

Forward net Inter-
industry index

Forward weighted
interindustry index

Forward net weighted
interindustry index

Direct forward
domestic linkage

Forward domestic
index

(2.38)

(2.39

(2.40)

(2.41)

(2.42)

(2.43)

(2.44)
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F:d = 7 Bij - B 11 Forward net domes- (2.45)
j 4 d tic index
Ig W
ij "1
Qi -~ J 4 3 Forward weighted (2.46)
n f 4§ zij Yy domestic index
iy z (Bdij Eilu)“'i
Qi = f . Forward net weighted {2.47)
— & B - B . Dw domestic index
n 1§ dij dii i

2.2,2 Income Linkages

The linkage framework was based on the mul;iplier concept as we
saw for the backward index. However the income and employment
multipliers have not been used for linkage purposes. As already
noted, the existence of output linkages does not mean that we will
alsa find for those sectors high values for employment or income
multipliers, as some authors seem to infer. For that reason, we
think that the concepts of income and employment multipliers should
be introduced in the linkage framework.

The output coefficients approach will be explored to give us some
new Iinsights. The use of domestic or technoldgical-matrices for the
calculation of the income multiplier as for the output linkages case
deserves some considerations. When we estimate income multipliers on
the basis of a techanological matrik, we obtain an overestimation,

that rises with the increase of imports in the structural composition
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of the economy. It is clear that imports do not require the use of
domestic labor directly. So the income multipliers should be
obtained from the domestic tables. However, attention should also be
paid to the technological matrices which givg'us the potential
income, that is, the maximum income that could be generated in the
country if all imported inputs were produced domestically.

The usual output-income effect is presented as

0 =

I a
Iy

o1 %y (2.48)

where (ﬁj 18 the 13th a1epent of the input~inverse, and agy 1s the

gth element of the labor vector. That is, using our 3x3 familiar
representation:
— “( -1
o %oz 23 ! _ %12 %13
%) 200X X X X3
21 222 %23
- = 1 - == x| (2.49)
1 2 3
! _ k2 %
= % X3
o —

For sector 1, for example:

z A z
o1 02 03
X, 1 + X, %1 M B! (2.50)

that 1is, each element of the input~inverse is the total production of

sector 1 necessary to deliver a unit of final product of sector 3.
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Thus, pre-multiplication by the labor row of the input inverse gives
us a row vector where each element represents the income generated in
all sectors, to deliver a unit of final product of any given sector.

We should try to introduce some weighting procedure, as we have
done with the output linkagesf And, as before, we explore the
question of what is the best welght to use. As we are measuring the
effect of a unit increase in final demand, one might argue that we
should use the final demand vector as a consistent weight. 1In fact,
final demand could have a small percentage share in the supply
composition of the sector and even in that case the sector could have
& large gross output share in the total output composition. So, as
we are measuring income generated by total production, the share of
the sector's gross output vector is the one to be chosen as waight.

We propose the following: first miltiply the household row by

X _
the weight, obtained as Wi = ?T%" + Next, multiplyz8 that vector by
i

the input ianverse matrix, as (using a 3x3 matrix case) :

[ag W) agpWy agsiy] 1 %2 93

%1 %2 % | 25D
B1 %2 %y

and so, we get, for sector 1:

o1 M1 A1t Ay Wy %) tag Wy oa (2.52)

Thus the general formula will be:
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W ‘
O_-] = f(aOi' wi) aij (2.53)

If we first multiply the weight vector by the input inverse we

will get instead of {2.54) the following:

801 (M) oy + Wy o + Wy o) (2.55)

that is, only the first element of the household row will be multi-
plied, which changes the whole idea of the unweighted' multiplier.
However, for international or intertemporal comparisons, it will be

useful to standardize the above formula, so we will use:

W %f(aOi w'i) Otij (2.56)
0, = .
h| 12 I(a,, w,) a :

;—j 1 0i "17 “ij

We can introduce here a net measure of the output-income effect as we

have done with the output linkages. Then, the net output-incone

effect, is

n -
Oj = Zaoi (aij - ai:l) (2.57)

L Eag vy (o, - a)
o™ . _ni . (2.58)
I S S O U ay
7y g onTY (T %y



72
Again the relevance of using Og ingtead of Oj consists in obtaining
the income generated in all sectors, with the exclusion of itself, to

deliver a unit of final product of any given sector. ng will

no
j.

As pointed out before?? we can imagine a situation where one

represent the weighted version of 0

sector generates a great mény interconnections with other sectors,

but where the méjority of the effect is on itself. That means that

Oj could give us an erronecus idea about the Indirect connections
because of the small contribution to the other sectors. If we
analyse 0? and obtain a very high value it is then clear that

indirect interconnections are very strong.

If we use

- 0% (2.59)

(o 3

]
this gives us the income generated by the sector's interaction on
itself. That could be useful information, as well. ‘However, (2.59)
is not considered in our framework, because a complete exhaustion of
all possible indicators is not our purpose.

We should mention here that the application of the concept of the
output inverse is not relevant here. The output inverse is related
to production that comes about in all sectors per unit of primary
input of_one sector. Thus, what we obtain from the output inverse is
a multiplier for the final demand side. That is, in the input
inverse we obtain the consequences of a unit Increase in final demand

in income or employment terms. Figure 2.1 illustrates.
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FIGURE 2,1
Input Inverse Approach
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In the output inverse, we obtain the consequences of a unit iIncrease

in primary inputs on the final demand side. Figure 2.2 illustrates.

FIGURE 2,2
Output Inverse Approach
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Thus, the multipliers will be presented in their familiar formula-
tion. They also contribute to the determination of the key sectors
of an economy.
The familiar type I income multiplier is:
n
I

M; = 1

3 204

%01 %3 (2.60)

which is the ratio of the direct plus indirect income change to the
direct income change resulting from a unit increase in final demand
for any given sector. The direct income change for each sector is
given by the household row entry of the input—output table. For

Sector 1 in the 3x3 framework, the above indicator will be:

%01 1 T Bg2 %1t oapy & (2.61)

801

Also the weighted version of the type I income multiplier will be:

* 12 (ag; ) oy
MJ“’ = —— (2.62)
01 ¥1 '

That 1is, for sector 1 (again using a 3x3 matrix):

201 Y1 %1 Y gy ¥y %yt agy wy o (2.63)
f01 "1

and using the standard formula, we get:



75

L(ag; vy oy

1 — (2.64)
MWIn 01 1
J - 5(801 ¥ %y
n ] %01 ¥y

As was pointed out before, the standard procedure gives us only an
ordering, not a cardinal measure.

Again, the net definitions are:

n
Za,, (a, - a))
01 % 11
Mo o1 ) (2.65)
J 503

f (apy WP Cogy = o
HwIn - %01 W1
J Hagy v (o, =)
1 % 3
o T - {2.66)
01 1
The type II income nultiplier is presented asg
_ jth element in the
75 household row of the inverted
i1 i
Mj - - . [ maizix (closed model) ] (2.67)
‘ 03 J7 element in the

household row of the technical
coefficient matrix (open model)
This indicator represents the ratio of the direct plus indirect
income change to the direct income change resulting from a unit

increase in final demand.
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A weighted version will be:

e % (268

l w

v I
MV L (2.69)
j -

1 .o by

2 w_‘] a

n j 03

Sandoval [1967] and Bradley and Gander [1969]), showed that the
values of the type II income multipliers are a constant multiple of
the values of the type I income multipliers for a particular set of
input-output coefficlents. Qur empirical observation for the 1974
input-output tables (domestic and interindustry versions) verify
this. Correlation values between type I and type II multipliers are
equal to one for both tables. Since we are interested in direct,
indirect and induced effects, type Il multipliers will always be
preferred.

Some of the possible income indicators were calculated for
1974. Results are presented in Tables 2.5, 2.6 and 2.7. Correlation
values among those twenty indicators are presented in Table 2.8,
However in our framework only type II income ﬁultipligrs and net type
‘I income multipliers will be used.

Type II income multipliers have advantages over all the others
because they capture direct, indirect and induced effects. For the

definition of a key sector we are interested in obtaining all
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possible effects on the economy. Net type I multipliers were chosen
because they are useful to differentiate between the income generated
by the sector in itself and the income generated in the other
gsectors. As pointed out before, some sectors could generate high/low
indirect effects on the other sectors and extremely low/high effects
fn itself. Those multipliers could generate that kind of

information.

2.2.2.1 The Income Linkages Methodology

%rmemﬁyﬁtmi@menﬂ@%ofmewmwaMEWMMuy
to derive the notion of “"key sectors” we have chosen the following

indicators.

The interindustry or "potential” income linkages:

Lagg (o3 = o9

= L]

which 1s a "potential” net type I multiplier;

L(agy vy (94 = %y

i
a . w
INW 01 1
iV . - (2.71)
] T(a. wy (&, - &)
1 ox ot T 11
a 201 “1

which is a "potential” mnet weighted type I multiplier;
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E 2,72
M;xa :bj (2.72)
0]
which 1s a "potential” type II multiplier, and
4
vy %
MY = | (2.73)
3 -
1z wj cbj
n j (bj
which 1s a "potential” weighted type II income multiplier.
The domestic or actual income linkages:
n o,
d d d
- f“01 (o = %4
403
which is an "actual” pet type I multiplier;
n
d d d
f(am vp (94 = oy
. _ a .
M %01 Y1
3 n :
d d d (2.75)
L ° f(aOi wp (o= 9P
Pt
04 1

which is an "actual” net weighted type I multiplier;
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2.76
aoj

which Is an "actual® type II multiplier, and

3
h|
Y374
e 803
h ‘
1z 7% (2.77
nj 3 d
aoj

which 1s an "actual” weighted type II income multiplier.

2.2.3 Employment Linkages

Ag was suggested earlier, the information that could be obtained
from the employment multipliers 1is extremely relevant for any linkage
analysis. The discussion in Section 2.2.2 on the use of domestic and
technological tables for income and now employment purposes remalns
meaningfu1.30 So the use of domestic tables will give us actual
employment multipliers and the use of technological tables will glve
us potential employment multipliers.

The familiar employment effect is:

n

Ej . ifl Hi U-ij(i = 1. s n) (2-78)

i Employment in sector 1

w n='—_‘ - - -
bere 1 Xi Gross output of sector 1
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However, Parikh [1979] suggested another way of calculating the

II:l value presented in (2.78) . He suggested

E
L)
I, - 1 — (2.79)
X, + Xi
where X? represents total imports of sector {i; that is, the employ-

ment coefficient is expressed in total supply terms. Also, one could

use
" E
]'[i - (2 -80)
+ -
X X - Y
where Y‘: represents Imports entering in final demand for sector i;

that is employment is expressed as a proportion of gross output
(including intermediate imports).

We can pre-multiply II;_ or II; by (1-4) _],' where A is the techno-
logical matrix

E,= L I o. (2.81)

where é':.j is the ijth element in the inverse of the domestic matrix
E

and Hi = --x—i-— . This will give us the total labor requirements in
i

the domestic economy. Alternatively

n

Ej = i=1 I{i Gij (2082)

where Gij is the.ijth element of the technological matrix. This

formula will overestimate the total employment requirements of the



85
domestic economy, but will give us the potential employment that we

could expect 1f all imports were produced domestically.

Also,
1 n
E,= I 1 o, (2.83)
I . 1 1]
] Ei
where [ = <eme-——r_ . That is, the labor coefficient is expressed
i Xi + Xim
1
in total supply terms. Then Hi < “1 and. 80 E; 4 Ej.
n n -
E,= I I a (2.84)
I . i 1)
. Ei m
where I, = and where Y represents imports entering
i m m i
Ii{:l.-f-)(:L —Yi -

final demand for sector 1. So labor requirements are expressed as a

proportion of gross output, including intermediate imports. We would

[} "
expect that Ej < Ej < Ej’ given that I, < Hi < I

. The Parikh version, however, leads to some underestimation of the
coefficients. When we use I& = —%— , E and X are values from the
. L
domestic economies, imports excluded. When we use M = E

i + X

continues to be the physical amount related only with the domestic

s E

economy, but X + Xm 45 no4 total supply, that is, gross domestic

output plus imports. Then the numerator ghould also be expanded by

the E(Xml necessary to produce X®. That is, we should use
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* E+E(xm5

X+

However, a more precise measure of Hi to be multiplied by the

technological matrix would be

m
*h £+ £ - 19

1 X+ -1

because imported final demands are taken out of the calculation cf
the denominator, and in the numerator we add g(X" - Y0 4o E, that is
we add employmént at the technological level of the imports, that is
necessary to obtain the (X® — Y™ physical amount of imported goods.

To obtain an acceptable evaluation of E(Xm =~ Y9 is not easily
done in empirical terms. Imports come from various countries with
different technological levels of production, which makes such
calculations dificult. Thus, formulas (2.83) and (2.84) proposed by
Parikh do not solve the problem of employment multiﬁiie: estimation
from the technological matrix. Then, we continue to use (2.82) as
the better approximation.

The direct plus indirect employment change for sector j conslsts
of the E/X coefficient for each i, multiplied by the total direct and
indirect requirements from each i for one unit of final demand to j,
and summed. (Richardson [1972].)

In the 3x3 notation, for sector jJ:
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E oo +_§.2_ +_1-7‘-3_ (2.85)
17X 93 %, 237 Xy %43

Net and weighted formulas could also be considered.
Since we are measuring employment generated by total production
necessary to produce one unit of final demand, the weight chosen

again should be total production. Thus

w _ (2.86)
37,5 (1

Again, the corresponding weighted version for the 3 x 3 example will

be, for sector j:

E‘;=(nlw1) “13*“5“2) 023+(I5W3) % 4 (2.87)

A standardized version, to facilitate intertemporal comparisons, 1s ~

n
z (Hi wi) a

i}
\"4 i=1
Ej T = . (2.88)
- L T (0 w) «
=1 1=l 1 147 1)

The net weighted formula will be

n
nw
Ej - 131 (Hi wi) (aij - _a.ii) (2.89)

and, standardized
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(Hiwi) (aij - aii) (2.90)

n
z
i

B

7 5 E(LW) (o = oy

j 1

The type I employment multiplier is the ratio of the direct plus

fndirect employment change to the direct employment change resulting

from a unit increase in final demand for any given sector. That is

n
I I c
1 %3
EI = 1 o (2-91)
g T

II1 can be obtained in the following ways:
(2) Using a linear regression model (employment production

function approach)

E,=a+bX (2.92)

where E = employment and X = gross output. Richardson [1972, pp.
34-35] claims that this 1s the most satisfactory technique
available for this purpose.31 He refers the Boulder study
(Miernyk [1967]), where "employment-production reltionships were
estimated for each local industry with the aid of data obtained
from the industrial surveys . . . the functions took the simple
form E; = a + b Xy- ‘In virtually all cases, the results were
reasonably satisfaétory. The correlation coefficients were in
excess of 0.65 and standard errors were low. Also, the employ-
ment production functions were homogeneous, as shown by the fact

that the constant terms were small,” or
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(b) Using for II.:L the ratio-% for each i, where E is enployment
and X 1s output.
Since approach.(a) needs disagregated information on employment and
output for some chosen establishments32, and that 1is not possible in
the Portuguese case, approach {b) was chosen.
The corresponding weighted formula, for the type I enployment

multiplier, is:

n
(L w) «
oL 14 1)
g, 1=1 . (2.93)
3 174
Also the corresponding standardized one 1is:
n
(I w) o
g=1 i 1 1]
™ ¥y
Ew =~ .
3 (n, W) a (2.94)
n 1 17 1]
1 £ i=1
n j=1 Hi Wi

The type Il employment multiplier measures the ratio of the
direct, indirect and induced employment change to the direct

employment change:

n -
11 151 "t 1y
gl = (2.95)
h | Hi

Again, a presentation of a weighted version will be useful:
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n
I (I W) o (2.96)
#1Iw i=1 171 13
3 IIi wi
and the standardized form is:
n —
TO(L W) «a
1=1 b I § 1]
e N, W
E;Iw i . G |
- .
- (2.97)
L (I W) ¢«
1 M gel 14 1}
’ a T W
j=1 i 1

Again, there is a relationship between type 1 and type II employment

nultipliers:
n
I I o
R 13
3 m (2.98)
i
n —
11 iii ni uij
Ey = (2.99)
h| I

as Hi is the same for both formulas, let us consider only the

numerators. Then

n ) n -
: L o.- f W a,=0dq, (2100
R T & T R & %3
where is the household row of the closed model; and o for the

%3



AN

91

Portuguese case was calculated for 1974 and was equal to
0.00011724.33

Myernyk [1967], presents an alternative type II multiplier, which
is the type II multiplier divided by the direct employment change in
that sector.34 As noted before, we are not concerned with exhaustion
of all possible iﬁdiéators, 50 ﬁp use will be made of this version.

As we noted at the beginning, the use of the output inverse.
provides us with results on the final demand side of a unit increase

of a primary Input. That is, using the output inverse In our 3x3

presentation:
e -—-—--.lp—-- —
it Y B 1,
% X % X
z z 7 Y.,
21 22 2 2
- = 1- 2 - x3 Iy (2.101)
2 2 2 2
! I - Y3,
X, %, X, X,
N emm— A ——

Multiﬁiying the two matrices, for the first sectoxr, we have:

By Yp % By Vot B3 Vs (2.102)

where y could be the whole set of final demand vectors (1'y) or any
one considered in isolation. And the B's are the elements of the

(1_33‘1 matrix. But what 1is the utility of this kind of information?
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1f y is the private consumption vector, equation (2.102) will
show the private consumption change that comes about in all sectors,
because of a unit change in primary inputs in sector 1. If y is the
export vector, equation (2.102) will show the export change that
comes about in all sectors from the same stimylus. And so forth.

However, we know that those final demand vectors are considered
exogenous to the model. In that case, has this indicator any
meaningful value? 'Can_werdefine private consumption and export
multipliers? Are these meaningful? We think yes, because the same
exogenous character, could, in some sense, to be attributed to the
primary input matrix when we construct the income and employment .
multfpliers. So, we only generalized the assumption that also the
primary inputs are considered fixed in the model.

In Chapter 5 we will present a more comprehensive and
disaggregate structure of_ﬁhe primary iﬁputs in terms of final
demand, as well as a more comprehensive-anq disagregated allocation
of the final demand in terms of primary inputs. We will follow a
slightly more complex framework, based on the "final allocation
structure” and the "primary input structure" as presented by
Augustinovics [1968].

~ As with the income linkages presentation, some of the possible
employment indicators are given in Tables 2.9, 2.10, 2.11,
Correlation values among those twenty indicators are presented in
Table 2.12. Using the same reasoning as in the income linkages case,
only type II employment multipliers and net type 1 employment

multipliers will be used.
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TABLE 2.12

Cotrelation Values for 1974
Frmployment Multipliers

Portugal 16 x 16

i 2 3 & 5 6 7 & 9 10 11 12 13 14 15 1 17 18 19 20
1 Ol .83 .02 =26 =24 =20 =20 =62 ~.37 .86 =21 .76 -.04 -.40 —~41 -25 =25 -.61 —.42
2 05 .98 .83 .83 .49 .49 .5 .26 .15 .89 .23 9% .65 .66 .53 .53 .47 .29
3 10 0L =0l =13 =14 =30 -.42 .69 -09 .96 .08 -2 -.12 =17 -17 =29 -.43
A 4 .85 .85 .51 .50 .57 .25 .17 .88 .29 .96 .68 .68 .55 550 49 .30
g |5 99 .68 .68 .84 .41 -04 .83 17 .83 .89 .89 .73 .73 .77 .50
g |6 67 67 .84 40 -.06 .83 16 .83 .89 .90 .72 .12 .78 .49
s 17 1 .63 .84 =22 .33 =10 .37 46 45 .99 .99 W44 .87
8 63 B4 =22 W32 -l W37 W46 W45 99 .99 44 BB
9 52 =40 65 =17 .56 .84 .85 .68 .69 .91 .60
10 =45 .10 =43 13 .24 24 .84 B4 31 .98
11 A2 73 .20 -09 - 12 =22 =23 =33 43
> (12 A4 .9 .84 .83 W41 W40 W70 .20
813 Al 6L 06 =12 =12 -14 -2
ER J2 .72 A4 44 530 .19
E 115 1 54 W54 94 37
Mo[16 53 .53 .95 W%
g 17 1 52 .89
18 52 .89
19 Lib

20

1 amd 11 Direct employment effect

2 and 12 Direct employment net effect

3 and 13 Weighted direct employment effect

4 ard 14 Welghted direct employment net effect
5 amd 15 Type I employment multiplier

6 and 16 Type I net employment multiplier

7 and 17 Weightad Type I employment multiplier

8 and 18 Weighted Type I net employment multiplier
9 and 19 Type II employment multiplier :

10 and 20 Welghtal Type IT employment multiplier

96
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2.2.3.1 The Employment Linkages Methodology

For the study of the employment linkages of an econcmy and to
derive the notion of key sectors from an employment point of view, we

have chosen the following indicators:

The interindustry or "potential” employment linkages are:

.
_21 fy oy = oy

I 1= (2.103)

3 T

which 1s a "potential” net type I employment nultiplier;

n
L (L W) (o, - @)
et S G C I £
v . vy
3 (2.104)
1 1f1 (Mwp Coyy = o
~ % _
D oal I vy

gl - A2 (2.105)

which is a “"potential” type II employment mulfipliér; and



n" -—
2 (L W) o
=1 i 1 ij
I, w
EIIW - i1
3 1 n - (2.106)
- L (M, w) u
l 2 {=1 1 "1 13
n j=1 _ H1 wi

which is a "potential™ type II weighted employment multiplier.

The domestic or "actual™ employment linkages are:

3 “‘ii)
Ei‘i - 3=l (2.107)

which 1s an "actual” net type I employment multiplier;

n
d 4
I (]H.Wi) (Olj 019
1=1
LI T ¥y
3 B 4 a (2.108)
Lo(pw) (ogy = oy
1% =
n =1 I]1 vy

which is an “"actual” net weighted type I employment multiplier;

T I a
gl 1=l 11 (2.109)
h| i

which 1s an "actual” type I1 employment multiplier; and
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n

: -d
T (0, W) «
e Tt S
], Ly vy
n 4 (2.110)
(o w,) a
PR 174 13
n 3=1 Hi wi

which is an "actual” weighted type II employment multiplier.

2.3 A Brief Conclusion

This chapter has'presented the evolution of the operational
measures of the linkage framework that Hirschman presented in 1958.
Previously, an extensive discussion of the indicators to be used in
the key sectors definitions, their advantages and disadvantages,
their limitations and criticisms, was made. The balanced-unbalanced
growth controversy was also covered.

The second part presented this study's own formulation,
emphasizing why the proposed indicators were chosen, and the
advantages of using domestic or interindustry, absolute or relative,
weighted or unweighted, netted or_unnetted coﬁcep;s.

In the following chapters empirical work is pursued and the
problems of when to use these indicators, according to the ﬁarticular
circumstances of the economy, are investigated.

The advantages of the inclusion of the 1néome and employment
indicators in the linkage framework becomes clear in the empirical
work. It will show that key sectors based only on output linkage
indicators are not necessarily the key sectors in terms of income or

employment.



Footnotes

Chapter 2
1 see McGilvray [1977].

2 Hirschman [1958, pp. 100-101] continues by noting that a
"total effect" index could be mentioned, measured by the sum of the
products of two elements. One would be the "potential - importance of
the 1linkage effect in terms of, say, the net output of the new
industries that might be called forth; or we may mean the strength of
the effect, i.e. the probability that these industries will actually
come into being.” ‘

3 1In fact Yotopoulos and Nugent [1973, p. 161}, argue that
"gince our total linkage index is measured by the inverse of the
Leontief matrix, it might be more conventional to refer to it as
direct plus Indirect backward linkage. However it should be
emphasized that as such it does also capture something in the way of
forward linkage effects. Recall that

(1-A]l = T+A+a2+ a3, ...

The multiplication of A matrices to obtain Az, A3, s s « €tce, in
this formula, iavolves forward linkage to the extent that going
backward ad infinitum in a closed system also captures forward
aspects.”

Jones [1976) criticizes this statement saying that “"the ‘extent'
of capture is zero as can readily be seen from an English translation
of the mathematical notation.”.

4 Chenery and Watanabe [1958] presented a tetrapartite
classification referred to on page 39.

3 We use P instead of U; as Rasmussen did, in order to avoid
confusion with ghe direct linkages. This has also been used by other
authors.

6 McGilvray writes: "It is obvious that a high value of Pj and
Qi does not imply a correspondly high value for the income or
employment multiplier, a point overlooked by some writers who seem to

assume that high linkages mean a high domestic value-added content.”
{1977, p. 51] 100
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7 The output approach appears rigorously defined in
Augustinovics [1968]. Former developments in a more or less advanced
form are found in the works of several authors like Ghosh [1938],
Dadajan and Kossov [1962] and Ganczer [1962].

: 8 Used by Rasmussen [1956]; Shultz [1974], Yotopoulos and. Nugent
[1973], Boucher [1976], Jones [1976], among others.

9 Riedel [1976, p. 320] continues: "Thus resource allocation
considerations deriving from neoclassical principles of comparative
advantage may well dictate against the development of backward
linkages in a labor-abundant LDC. Moreover, economies~of-scale
considerations might also mitigate the appropriateness of the linkage
hypothesis in a particular developing country.”

10 gsutecliffe [1964] reviewed the pre~1964 literature.
According to him, balanced growth has been assoclated particularly
with Nurkse [1953], [1961] and Rosenstein-Rodan [1943]. Another
balanced growth proponent was Lewis [1955]. On the other side,
defending unbalanced growth, are Hirschman [1958) and Streeten
[1959].

11 geveral authors, such as Kindleberger [1958] and Singer
[1958], were referred to by Stucliffe as dealing with the problem of
ambiguity.

For a definition of balanced growth as noted by Swamy (19671,
from Solow and Samuelson [1933],: . . . "state of affairs in which
the output of each commodity increases or decreases by a constant
percentage per unit of time, the mutual proportions in which commo-
dities are produced remaining constant. ‘The economy changes only in
scale, but not in composition.” See also Champernowne [1946]..

12 For empirical investigation of this issue see, among others,
Swamy [1967], Gerschenkron {1952], Rostow [1956], Ohlin [1959], and
Williamson [1965], for spatial inequality purposes.

13 This rankrordering was based on the direct forward and
backward linkages. As we will use the indirect version (based on the
inverse input—-output matrices), we will propose a new classification.
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14 _Lipton't1962] pointed out, for example, that balanced or
unbalanced views have a basic defect: their concentration on
inducements and the consequent neglect of physical scarcities.

15 For the anélysis of the Hirschman hypothesis, the inter-—
‘{ndustry matrix should be used, because no import restrictions were
considered in his analysis.

16 Then formula (2. 10) will be fH; = p(0s, 813 (2.10a) .
Yotopoulos and Nugent [1976] note later that ghe formuia {2.10a)
in fact is the only one that weights the linkage indexes by the
relative importance of the sector wy 4

17 ¥rom ‘McGilvray [1977, p. 52]: "these ratios are taken to
approximate to probabilities {and are thus constrained to be <1);
the higher the ratio the greater the probability that the induced
gxpansion will be forthcoming. Thus derived demand for steel would
have to be quite substantial to induce investment in a steel mill,
whereas a quite modest demand for protective clothing might Justify
Investment in a protective clothing factory.”

18 The variance, or the measure of variability, defined as
: )

k
_ " 2
21 (g; - &)
. Vi=
v, = " (2.13)

where k = number of sectors

gy = Bectoral rate of growth of sector i
I T S
gi'= expected sectoral rate of growth of sector i
was not used, based on the fact that by squaring the differences we
may be making our index unnecessarily sensitive to a few extreme
deviations in Bectoral growth rates.

19 Formula (2. 19) is. presanted by Yotopoulos as a unique formula
based on the total linkage index definition, that 1s, as we already
explained, it is nothing but the indirect backward linkage.
Yotopoulos and Nugent [1973] states that accordling to (2.19) "a
country's growth is 1inkage-ba1ancad when each sectoral growth rate
varies in proportion to that sector] otal linkage index. However,
since it 1s 1likely that the cohﬁ*r; ectoral growth pattern will
deviate from this proportionality r&_ to a different degree 1in
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different sectors, (2.19) appropriately weights these deviations by
the relative importance of the sector.”

20 gefer to the backward and forward linkage indexes.

21
— ———
In Zyp2 Iy
X3 X2 X3
Here, A= Zs Z92 323'

——— e Y

X3 X X

231 Zaz 233

P - o o

L, X X3

, 22 As we mentioned before, Jones' presentation was based on
Augustinovics' [1968]) work, which is *he main rigorous presentation
of the use of the output inverse approach.

23 iF = colum vector of forward. linkages, LB = row vector of
backward linkages, X = columm vector oI gross output, and 1 = unity
colum vector.

24 Note that X'LF is a scalar, as is X'l, so the result 1is also
a scalar.

25 1 interesting to note that the same kind of path was
observed by this author using the USA data for 1947, 1958,. 1961, 1963
and 1967 in Silva [1980]. A increasing path was observed until 1963,
and a smaller value was obtained for 1367.

26 shultz [1974], without discussing the theoretical advantages
of such a procedure, present the formula. Syed [1975] used it in his
empirical work.

27 ye examine this issue further in Section 2.2.2, Table 2.8.
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28 A5 we saw in the output linkages presentation (page 64) ,
post-multiplication leads to misleading results.

29 gSee page 60.

30 parikh [1979, p. 150] writes: “The rank correlation between
employment estimates based on the domestic input coefficients matrix
and total input coefficients matrix is very high for most of the
large sized nations, while one would expect the rank correlation to
be low for small sized countries as thelr import requirements tend to
be higher.”

31 rhis approach was first introduced by Moore and Petersen
[1955], using data for several industries for each sector.

32 Miernyk [1967, p. 118].
33 por details, see Bradley and Gander [1967].

34 For detéils, see Miernyk [1967].



CHAPTER 3

APPLICATIONS TO THE PORTUGUESE ECONOMY.
THE 16x16 LEVEL OF AGGREGATION

This chapter makes an empirical analysis of the Portuguese
Econony using the framework proposed in the previous chapter. The
d&ta-used are the compatible versions of the four input-output tables
for Portugal in the years of 1959, 1964, 1970 and 1974.

Following the direct linkage analysis in the first section,
output, income and employment linkages will be calculated for the
four different years, and key sectors will be defined. An overall
and detailed sectoral analysis will be done in Section 3.5. BSection

3.6 discusses the balanced—unbalanced controversy using the

Portuguese data case. The last section presents the conclusions.

3.1 Direct Linkage Analysis

As we saw in Section 2.2.1.1, we utilize three kinds of
indicators in our framework::

(1) the direct linkages (2.28, 33, 38, 43

(2 the absolute indexes (2.29, 30, 34, 35, 39, 40, 44, 45)

(3) the relative indexes (2.31, 32, 36, 37, 41, 42, 46, 47)
The first group constitutes linkages calculated in the traditional
manner. Information provided by these measures is useful because, in
addition to the linkage contribution itself, they give us some

insights into the constancy of the intermediate input matrix of the

105



106

input-output table over time. That is the main reason why we proceed

with the

analysis.

1 -

& (¥
1

10 -

1 -
12 -
13 -
14 -
15 -

16 -

direct linkages here and especially with the graphical
In the 16—-sector tables, the sectors are:

Agriculture, Forestry and Fisheries

Mining and Quarrying

Food Processing, Beverages and Tobacco

Textiles, Apparel, Leather and Shoes

Wood, Cork and Furniture

Paper Pulp and Paper

Chemicals, Petroleum and Coal Products

Non Metallic Mineral Products

Basic Metals

Machinery, Transport Equipment, Naval Construction and
Repair

Other Manufacturing
Electricity, Water and Gas

Public and Private Construction

Trade

Transport and Communications

Other Services.

An analysis of Figures 3.1-3.4 shows the following pattern with

respect to backward and forward linkages. There is a greater degree

of stability over time for backward linkages when we deal with the

interindustry tables. The same is true with respect to the forward

linkages, but it i{s not as evident.
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TABLE 3.1

Portugal 16x16

Domestic Matrix

Years 1959 1964 1970 1974
1 . 187 233 332 285
2 205 102 210 241
3 620 , 687 657 70
4 e Skl 301 5035 437
] 078 086 G968 470
é 383 006 AL 560
7 V339 386 b2 290
8 V270 269 276 392
? ‘316 400 b1 284

10 259 263 372 271
i1 226 239 cAby 231
12 00& .160 245 . 298
i L3k U430 LS500 416
1% . 054 121 107 082
15 307 193 274 271
146 123 16U 159 113
Average .291 - .318 375 .327
TABLE 3.2

Direct Backward Linkage:
Portugal 16xlé

Interindustry Matrix

Years 1959 1964 1970 1974
i 211 256 366 . 309
2 229 119 245 279
3 V750 . 791 . 738 807
4 £330 o7l . 644 632
S 619 634 655 610
6 A 78 587 625 626
7 621 651 716 re-¥;
8 R 1:0% . 333 3356 L1433
‘4 . 350 53y 690 . 683

10 . 555 510 612 1448

11 U746 412 527 477

12 028 163 258 . 327

13 923 485 . 553 b80

1y , 05y .121 116 , 085

15 409 , 354 . 327 327

16 L 13% 171 ATy .166

Average  .417 477 467

.418
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TABLE 3.3

Direct Forward Linkage: Domestic Matrix
Portugal 16x16

Years 1959 1964 1970 - 1974
1 27 L2 U490 487
2 488 . 703 T L HEY 712
3 . 150 253 ,282 197
L 2946 . 252 386 301
S . 385 431 JLB40 » 364
é 767 . 628 635 578
7 A5 600 , 624 496
8 131 V966 762 697
K4 217 911 923 1,044
10 172 204 306 174
11 176 194 432 319
12 «6UD 680 . 700 . 704
i3 Ous . 054 035 033
14 121 . 300 373 311
15 . 112 186 156 116
ié6 173 098 , 238 173

Average .379 .406 452 419
TABLE 3.4

Direct Forward Linkage: Interindustry Matrix
Portugal 16xl16

Years 1959 . 1964 1970 1974
1 008 622 654 721
2 2,057 1.961 2.658 5.971
3 201 273 (332 w276
y w371 301 Y . 389
) 396 480 458 . 386
é 957 » 790 . T66 . 769
7 radi) 923 . 886 791
8 . 789 610 . 818 762
@ 2.597 1.526 1,651 2,273

10 307 . 358 K473 296

11 282 248 a3 43

i2 645 681 . 701 . 704

i3 LY 054 035 . 633

iy 119 304 373 311

15 112 262 285 121

14 173 098 239 230

Average .649 .588 .701 .901
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FIGURE 3.1

Direct Forward Linkape: Domestic Matrix
Portugal 16xlé

1855

1583 1370

1974
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FIGURE 3.2

Direct Backward Linkage: Interindustry Matrix
Portugal 16x16

1859

1964 1970

1974
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FIGURE 3.3

Portugal 16xl16

Domestic Matrix

1359

1964

1979

1974
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. © .. FIGURE 3.4 /
Tircect Toyward Linkxage: Knteriﬁjiiiii// rix

Portagal 16x16

349 ' 1970 19

-

4
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Backward linkages translate summations along columns, that 1is,
the demand side composition of .each sector. ‘So the greater .h.omo'—
geneity for interindustry tables shows ‘that the technological struc-
_ ture changes extremely slowly,l and that import-s compensate for- some
input demand needs, when domestic industries can not satisfy them.

g With respect to forward linkages, the indicator reflects the
B .structures of the supply side of each sector in the economy. . Tmports
| -'._are a negative component of the final demand vector, and in some
N 'cases they are the main component for the interindostry tables.z.
| Also the other finsl demand components (especially private consump—
tion, imtestment and stocks variation) have different values for the
different tables. So imports- that are --included in the sun of the
'_ intermediate inputs are also (with the opposite sign) included in the-'
-'-final demand. This helps to compensate for the hetero_gene-ity,of some .
f:of the domestic tables for this specific indicator. As ve see. in

- .Table 3 5, interindustry correlations among the direct linkage indi-

-3cators are higher than in- the domestic ones for the backward linkage

N case. And for the interindustry case, the one with no bias (caused :

""'by imports in the domestic case) greater similarity is observed

| ___::".between the two closest years (59/64 64/70 70/74) ; correlation

'__:_values decrease when ve compare (59/70 and 64]74) and the. lowest
correlation values were observed for the omnparison of . (59/74)

The general pattem of the graphs of the. 1inkage indexes shows

' _J_that ia general we do not find an increasing pattern or a decreasing

. -pat.tern 'ove_r time. In most cases for an increase (decrease) in the

‘second - year (1964) there 1s a corresponding decrease (increase) in
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TABLE 3.5

Correlation Values
Direct Linkages

Portugal 16x16

Bactward Linkage . forward Linkage
Domestic Interindustry DPomestic Interindustry
59/64 .91 «95 .92 <94
59/70 .89 94 .93 90
64/70 .95 97 .90 .97
64/74 .85 <94 .96 .90
70/74 .88 <96 94 .96

the third (1970) or fourth year (1974)Q This constancy over time of
the row and colum sums was also observed by this writer for USA
using five different jears (1947'tb-1967).- The empirical evidence of

this constancy may be uéeful-for'certain RAS_prdcedures.3

3.2 Key Sectors from an Output Linkage Viewpoint

As glrgady men;ioned, Chegery and Wataﬁdbe‘pteéentéd the first
classification of key sectors. This c1assification however dealt
with direct béckﬁérdAand forward'linkage, and we believe that
indirect indexes are much mofelappropriate, .

Hazari [1970] presented the following framework f&f.empirical

identification of tﬁe key‘sectors of the'Ihdiaﬁ economy. Using the
:RﬁsﬁuSSen indexes, (2.7b) and (2.8b), and also the measures ofu

jvafiability presented in (2.99) gnd'(2.9b), he defines a key sector

as one in which (a) both Uy gng y, (normalized backward and forward

linkages based on the input inversge) are greater than onme, and (b)
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both V4 and V; are relatively low. That was the fraﬁework of the
f;rst'method; Hazari also introduces a second method. For Index I,
using Zy and _Zj for our Oy and bj, he employs formulas (2.7a)  and
(2.8a) ; for Index II, he weights each element of those vectors in
(2.7a) and (2.8a) by each element's proportion of the total final

.demahda-

That is
A, = 0w 3.1
1y
vhere w, = ———vy » aod ¥ is the final demand vector. Hazarl
T i
i=1

{1970, p. 303) cqncludes that "sectors in which Aj and Xi are high
can be defined aé key sectors from the point,of view of (&) the
targets of the planner implicit in the final demand vector and (b)
the importance of each sector in the economy as a contributor to
final demand.”

The.Hézari framework of analysis was used alsorby Syed {1975] for
the Canadian econcmy. These methods are based on formulas discussed
in the previous sections. We believe that our framework is more
rigorous, and we turn now to it. We have information for four
different yéars-fof each.indicator. Instead of using only one of"
them for ourlanalysis, we have chosen to use the information obtained

for the four different years.
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As seen in the last section, the fifteen year period considered
in the direct linkage analysis is not enough for radical transforma-
tions in the economic structure. Therefore the relative positions of
the generali;y.ofhthe }iﬁkagg congepts-remains stable. Conway [1976,
p. 185] analysed in'greég detail the causes of instability of the
different multipliers over time. He argued: "the question of the
stability of_mult;pliers in practice is a relative matter in more
than cne way_of,speaking.“First, the question of the degree of
change, and thus the error from‘using base year mpltipliers, depend
upon the prﬁbiem at.haﬁd; ard in some instances, substantial
variations in the values of the multipliers can be tolerated.”

‘_So in this study an_average'value of the four different years
ranking positions was usged. Filrst the rank ordering position fot
each year was calculated and after that an average of the four ramk
orderings was obtained.

Jones {1976, p.-336] mentioned that "the output weighted average
of either backward or forward linkages might then be termed the
'coafficieﬁt.of interdependence; and used in time-geries or cross-
section comparisonslof the ‘depth' of industrial structure. The
coefficient of interdependence also provides a standard for
separating "high' and 'low' linkage industries.”

This coefficient of interdependence should be preferred to the
Hazari and Sysd procedures. If we compare the distribution of
sectors according to that coefficient with the classification

obtained using our procedure, the results are practically the same.
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In fact, that coefficient divides the sectors in two groups with
approximately the same humber of sectors in each.

When_only'oﬁe year is considered {cross—section data) , the use of
the coefficient intetdepgndenbe should be preferred. However as we
are working with time series data, we prefer our procedure. In Table
3.6 the value of the coefficient of interdependence is presented,. for

our tables.

TABLE 3.6
Coefficient of 'interdependeﬁce4
' Portugal -
16X16 —_60%60
1959 1964 1970 1974 1970 1974

Net Domestic 0.268  0.340  0.404  0.338  0.271  0.39%1
Interindustry  1.655  1.722 1,945  1.833  1.906 1.964

Net Inter 0.479 0.545 G.672 0.650 0.745 0.877
Industry

The main indicators for the analysis of the output 1inka§es are,
in our view,'the backward and forward weighted 1ndékes. They were
weigh;ed, normalized ghd'should be used 1nitiaily.when-we try to find
the "key sector structure.” Also, the interindustry table should be
‘used and only laﬁer should ﬁerintrbdﬁce.cdnéidefationg.abOut the
consequences of impotts'for the analysis. ' These indéxeé are shown in
~ Tables 3.7 through 3.10.

In these taﬁles, summing the value corresponding to the rank
ordering of a sector over the four years, and dividing it by the

number of years, we obtain.the-last'column. That column contains the
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average rank ordering for the four years, and is reported in Table
3.15 and 3.16. _Tabié'3.17 presents the key sector classificationm.

Consider the first eight sectors with highest rank ordering. We
will obtain for'the backward weighted case: 1 - Agriculture,
Forestry and Fisheries, 3 - Food Processing, Beverages and Tobacco,
4 - Textiles, Apparel, Leather and Shoes, 5 - Wood, Cork and Furni-
ture, 7 - Chemicals, Petroleum and Coal products, 10.-'uachinery, _
Transport Equipment, Naval Construction and.Repair, 13 - Public and
Private Construction and 14 - Trade.  For the forward weighted case
- the chosen sectors are: 1 - Agriculture, Forestry and Fisheries, 2 -
Mining and_Qﬁarrying, 3 - Food Processing, Beverages and Tobacco, 4 =
Textiles, Apparel, Leather and Shoes, 7 - Chemicélé, Petroleum and
Coal Products, 9 = Basic Metals, 10 - Machinery, Transport Equipment,
Naval Construction and Repair and 14 - Trade.

- Based on both backward and forward weighed indexes, the key
sectors will be: 1 — Agriculture, Forestry and Fisheries, 3 - Food
ProcesSlng,-Beverages and Tobacco, 4 — Textiles, App?rel, Leather and
Shoes, 7 > Chemicals, Petroleum and Coal Products, 10 -'Hachiﬁefy;
Trahspaft Eéuipmeﬁ;, Naval Construction ad Repair, and 14 - T:ade;

: Conside; now the First éight‘sectora with highest rank ordering
from the net ﬁeighted_tase. 'We have, for the backward index:

'3 « Food Processing, Beverages and Tobacco, 4 = Textiles, Apparel,

Leather and Shdes; 5 - Wood, Cork and Furniture, 6 — Paper Pulp and
-Paper,-?_- Chemi;als, Petroleum and Coal Products, 11 - Other Manu-
facturing, 13 - Public and Private Construction, amd 15 - Transport

and Communications.
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For the forward case, the eight chosen sectors are: 1 — Agri-
culture, Forestry endeFEEheries, 2 - Mining and Quarrying,-ﬁ - Paper
Pulp and Paper, 7 = Chemicals, Petroleum and Coal Products, 8 — Non
Metallic Mineral Products, 9 - Basic Metals, 11 — Other Manufactur—
ing, and 12 - Electricity, Water and Gas.

Based on the net weighted backward and forward indexes, key
sectors will be: 6'—_Paper Pulp and Paper, 7 - Chemicals, Petroleum
and Coal Produets,.and 11 - Other Menufactering.f

As we observe, key sectors chosen on the Baeis of the weighted
and net weighted indicators used 80 far do not coincide, as we would_
_expect. Sectors 1 - Agriculture, Forestry and Fisheries, 3 - Food
Processing, Beverages and Tobacco, & — Textiles, Apparel Leather and
Shoes, 10 - Machinery, Transport Equipment, Naval Construction and
Repair,‘and 14 - Trade loose tﬁéir key sector position when we do uot
consider infrasecteral linkages. Only sector 7 - Chemicals, Petro-
leum and Coal Products, remained when intrasectoral iinkages are
removed. Sectors 6 — Paper Pulp and Paper and 11 - Other Manufactur-
ing, with exclusion of the intrasectoral ;inkeges connection, became
ineluded in the key sectors group.

Sector 14 ~ Trade could be a good example of the relevance of the
use of net indicator measures. Trade, excluding the intrasectoral
linkages, looses iﬁs designation as a key sector. 1In fact, it does
not seem likely that one country will include internal trade as an
econoﬁic'development strategy. However, the use of unnetted
{ndicators will include it in the key sector group. As stated

before, each indicator has its particular relevanee'and provides
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different kinds of information about thé same problem. So we will
continue to use all of them.

Thus far we have been observing relative values of the measures,
given that all the elements of the vectors are weighted by their
relativé_contributidns to the gross output. .Therefore, we want also
to look at'absolute value figures, to gsee which industries, in fact,
indepeﬁdéntly of their relative importance, contribute more toward
the determination of key sectors. Tables 3.11 through 3.14 refer to
the absolute Interindustry indlcators.

Conaider again the first eight sectors with highest”rank ordering
of the unnetted in&icators. Now for the backward case we have:

3 - Food Processing, Beverages and Tobacco, 4 — Textiles, Apparel,
Leather aud Shoes;_s -~ Wood, Cork and Furniture, 6 -~ Paper Pulp and
Paper, 7 - Chemicals,lPetroleum and Coal Products? 9 - Basic Metals,
10 - Machinery, Transport Equlpment, Naval Construction and Repair,
and 13 - Public and Private Comnstruction. For the forward case we
have: 1 - Agriculiure, Forestry and Fisheries, 2 - Mining and
Quarrying, 4 - Textiles, Apparel, Leather and Shoes, 6 — Papet Pulp
and Paper, 7 — Chemicals, Petroleum and Coal Produ;ts, 8 - Non
Matallic Mineral Products, 3 — Basic Metals and 12 - Electricity,
Water and Gas. On the basis of these absolute indicators, the key
sectors;will be: & - Textiles, Apparel, Leather and Shoes, 6§ — Paper
Pulp and Paper, 7~ Chemicals, Petroleum and Coal Products, and
3 -~ Basic Metals.

Analysis of the net indicators, Tables 3.13 and 3.14, will show,

using the same procedure, the following sectors: Backward case,
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TABLE 3.17

Key Sectors Based on Output Indexes
Interindustry Tables

Portugal 16 x 16

Key Key - Key Key
Sectors Sectors Sectors Sectors
Based on Based on Based on Based on
Sectors {3 (6) (9 {(12)
“'1. Agriculture Forestry = = w0 o et ot e ol
e .-.» é‘[}d —Fisheries T . 8 i’ ;;7«_\:'1”‘?-‘_‘: e me TR e | e e D K _‘_.::j i 7_-':-"‘ - eeng
3. Food Processing,
Beverages & Tobacco &
4, Textiles, Apparel
Leather & Shoes 4] ®
6. Paper Pulp and Paper ] % 8
7. Chemicals, Petroleum
& Coal Products L] o] 1] L
9. Basic Metals ]
10. Machinery, Trans—
port Equipment,
-Naval Construction
and Repair 3
11. Other Manufacturing () %
14. Trade -]

sectors 3 — Food Processing, Beverages and Tobacco, 4 ~ Textiles,

Apparel, Leather and Shoes, 5 — Wood, Cork and Furniture, 6 - Faper

Pulp and Paper, 7 - Chemicals, Petroleum and Coal Products,



132

10 - Machinéry, Transport Equipment, Naval Construction and Repair,

11 - Other Manufacturing and 13 - Public and Private Constructiom.

For the forward case, sectors 1 — Agriculture, Forestry and

Fisheries, 2 - Mining and Quarrying, 6 - Paper Pulp and Paper,

7 - Chemicals, Petroleum and Coal Products, 8 — Non Metallic Mineral
Products, 9 - Basic Metals, 11 - Other Manufacturing, 12 - Electricity,
Water and Gas.

According to these net indicators, key sectors will be: 6 - Paper
Pulp and Paper, 7 —-Cheﬁigals, Pet:qlggg‘and Cpa;.Prgéppts?;ang i
11 = Other Hanufaéfuriﬁg:ﬂzit;ié';;idéﬁfffﬁéﬁ;'i;;;ﬁéoiﬁfertéfﬁ;; wé
gain no new information through the use of the net indicators. However
this does not mean that the-two vectors provide the same type of
information. In fact, the rank ordering of each sector in the two
vectors varies Significahtly-S We present in the following table the

correlation for all indexes and years between the unnetted and the net

version.
TABLE 3.18
Correlation for Interindustry Tables
Qutput Indexes
Portugal 16 x 16
Backward Forward
Backward Weighted Forward Welghted
Years Index Index Index _ Index
1959 .889 <618 " 2994 .823
1964 .876 «669 +989 «777
1970 +823 +579 «990 .916

1974 «854 .488 .999 - +987
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Table 3.18 shows that correlation values for the backward index
ar; around 0.85 and for the backward weighted index around 0.58. In
the forward index case, correlation values are almost one, showing a
strongly correlatien pattern, and in the forward weighted case the
correlation is'smaller but still very high.

The difference between the patterns of the backward and forward
case SHdw ﬁhét intrasectoral demande are more relevant than Intra~
sectoral suppliqs. Thelmain conclusion that emerges from comparison
of relative versus absblute indexes is the fact that Sector,?liﬁ all
(fpur)‘61assifiCatioﬁ procedures is designated as a key sector, as
could be observed looking again at Table 3.17.

Sector 1 - Agriculture, Forestry and Fisheries 1s in relative
terms or in weighted terms a key sector. In fact agriculture has the
strongest share of the Portuguese Gross Output. That is why, in
absolute terms, this sector is not a key one. Also, when we look. at
the net indicators this sector is not considered a key one. In fact,
agriculture, in the Portuguese case has increased at a minimal annual
rate of growth, with very low productivity levels, having strong
intraconnections but very weak 1nterccnneétiqﬁs-with other sectors.

Sectar 3 - Food Processing, Beverages and pracéo,‘has very low
forward indicator values, and that.was.the reason for its exclusion
from all but the first key sector classification. Almost all the
SQppliés'of'the gector went directly to final demand.

' Sector 4 - Textiles, Apparel, Leather and Shoes is a key sector
baéed on welghted or unweighted indicators, when we consider only the

unnetted case. The net forward indicators are low, showing that



134
supplies are very low. Here again, supplies went mainly to the final
demand vector.
_Sector 6 — Paper Pulp and Paper, oniy in the unnetted weighted
case, was not considered a key sector. The relative importance of
‘ts gross output share is, then, the main obstacle. This means that

daspite .its relatively low gross output share in the overall economy,

foooshould be considered as a key sector.

fﬂ

2ctur T - Chemi;ala, Petroleun and Coal Products 1s considered a
ay sector according to all classiFication procedures, as already

wiad. The lmportance of energy and the economic dependence of all

arctare on 1t, 1s the main reason for the result, as we should

Sector 9 -~ Baslc Met als, iz a key sector only in absolute and
sanested terms,  The rmain reason is the lack of backward linkages,

that is the aghsence of ipterconnections frouw the demand side, and

it
=

*Tagp the minor lmportance of its gross output, in relative terms.

Secror 10 - Machinery, Transport Equipment, Naval Construction
awi Repailr, like sector 1, {s a key sector in relative and unnetted
TATMS .

Sactor li ~.Other Manufacturing, is a key sector on net terms in
;ne ubsolute and relative cases. 1Lt shows that interconmnections
axciuﬁiﬁg the intrasectoral ones are significant.

Sector 14 = Trade, only in welghted terms, and in unnetted terms
is a key sector. Its relative gross cutput importance and the
iatrasectoral connections are the majn reasons. So, as noted before,

sioild not be considered a key sector.
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Thus far, we did not utilize the domestic tables. We repeat here
the same ranking procedure for the four sets of tables for the
domestic cases. Based on Tables 3.19 through 3.22, (weilghted
indexés) and Tables 3.23 through 3.26 (unweighted indexes) , Tables
3.27, 3.28 and 3.29 were constructed.

Conclusions from the four key sector classifications procedures
are very similar. So, fnstead of a detailed analysis of all domestic
tables, we will concentrate on the differences.

The first classification procedure is based on the weighted
‘unnetted indicators. The key sectors chosen according to this
procedure are: 1 - Agriculture, Forestry and Fisheries, 3 - Food
Processing, Beverages and Tobacco, 4 - Textiles, Apparel, Leather and
Shoés,'7 - Chemicals, Petroleum and Coal Products, 10 — Machinery,
Transport Equipment, Naval Construction and Repair, and 14 - Trade.
Comparing with the already available informatienm, obtained using the
same classification procedure for the interindustry tables, no new
information is added.

However, using the three other procedures, changes in the chosen
gectors do occur. Using the second classification, based on the net
weighted 1nﬁicators, the key sectors will be: 1 ~ Agriculture,
Forestry and Fisheries, 6 — Paper Pulp and Paper and 7 = Chemicals,
Petroleum and Coal Products. Making a comparison with the inter—
industry case, sector 1 appears now as a key sector, and at the same
time sector 11 - Other Manufacturing lost its position. Sector 1 has
now a high value in the backward net weighted indicator, showing that

excluding imports from the transactions table cells, inputs from the
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TABLE 3.29
Key Sectcrs Based On Qutput Indexes
Domestic Tables
Portugal 16 x 16

~ Key ' Key - Key Key .
Sectors Sectors Sectors Sectors
’ _ Based on - Based on Based on Based on
Sectorg - (3 (6) {9) "(12)
1. Agriculture, Forestry
and Fisheries. ] ]
3. Food Processing, Bever-
ages and Tobacco .}
4, Textiles, Apparel,
Leather and Shoes L]
5. Wood, Cork and
Furniture L]
6. Paper Pulp and Paper ] .3 L]
7. Chemicals, Petroleum
& Coal Products ] . .
8. Non Metallle Mineral
Products ]
9. Basic Metals .
10. Machinery, Transport
Equipment, Naval Con—
truction and Repair &
11. Other Manufacturing 8
14. Trade . ]
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other sectors to sector 1 are now, relatively speaking, more
significant.

In respect to sector 11, low values for both backward and
forward net welghted indicators are now found. This means that this
sector, Other Ménufacturing, has a very heavy import component. When
that import component is not included in the transaction table, as in
the domestic céée, the sector does not play a leading role.

An analysis of the third classification procedure, based on
the absolute. and unnetted indicators, will also show some changes
from the original interindustry analysis. The key sectors will be:

5 = Wood, Cork and Furniture, 6 - Paper Pulp and Paper, 7 — Chemi-~
cals, Petroleum and Coal Products, and 9 - Basic Metals. Comparing
with the results obtained using the technological matrix, sectors 6,
7 and 9 remain. Sectors 5, now a key sector, with a high value for
the forward case, was already in the ninth position in the
interindustry case.

Sector 4 lost its key sector position according to this
classification procedure. The forward index indicator is now too
low, occupying the tenth position. However if we notice its position
in the interindustry case, it already occupied the last (eighth)
position in the highest group of the forward index indicator.

Finally, ;he fourth classificaéion procedure, based on the net
sbsolute indicators,_éhows as key sectors: sector 6 — Paper Pulp and
Paper, 8 ~ Non Metallic Mineral Products, and 11 — Other Manu-
facturing. Sector 6 and 11 retained their key designations. Sector

8 changes from the eleventh position in the interindustry
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classification to fifth in the domestic case for the backward net:
index, and from the seventh position to fifth for the forward net
indéx. :Again, thé7presence of {mports in the interindustry table and
their absence in the domestic one played the key‘role. This sector
showed that without considering the intrasectoral relations, and in
absolute terms, it is a key sector. It shows the independence of
this sector from Imports for key sector considerations{ Sector 7, on
the contrary, lost its position. However, a closer observation of
Tables 3.27 and 3.15 will show that for the interindustry table, net
5adkwgnd and net forward indicators were in sixth and fourth.
'positions respedtiveiy, and in the domestic table they were ainth and
sixth. So, in the domestic case, the net backward indicsator peositien
of the sector is almost in the high value group. So, again, no new
fnformation was added.

Concluding, the domestic tables did not add much relevant
information for the determination of key sectors. However,
information about the role of imports in the sectors's structure
could be analysed comparing the indicators from both tables. A more
detailed discussion will be made when the 60x60 level of aggregation
of these tables is presented in Chapter 4.

In Section 2,1.2; the variability measures, formulas 2.%a, snd
2.9b, were introduced. The operational uses of those measures where
presented in Hazari [1970] and Syed [1975]. According to those
studies, key sectors will be the ones having high backward and
forward indexes and relatively low Vj and V; {relatively low meaning

below the average) . The variability measures analyze the varlance of
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each row or each column. Thus, comparison of weighted indicators
with these is out of the question. What we can compare, however, is
the index of ﬁécﬁward 1inkage with the variability measure based on
the input inverse, and the index of forward linkage with the
variability measure of the output inverse. And the same procedure
could be repeated for the net absolute indicators also. However, for
a definition of key sector b6th high backward and forward values must
exist, so both Vi and vy shoqld also be low for the same sectors.

-~ An analysis for ehe'interindustry and domestic sectors was
attempted for each year; four variability indicators were
calculated. Two for the unneted matrices (input and output versionsg)
and the other two for the netted ones. For each variability measure,
a rank ordering classification for the four different years was
‘calculated, and an average of the rank ordering classifications was
obtained. These data are in Tables 3.30 through 3.37. Im Table
3.38, the eight sectors with lowest values for‘each variability
measure are presented.

1f we define a key sector as one for which we obtain for both

measures (aleng the column and along the row) low variability
indexes, we will get the following, as presented in Table 3.39.
Adding the information obtained for the absolute indexes measures
obtained for the output linkages, for.intérindhﬁtry-and dbméstié'
tables, to the information in this one, we'qbtain the results shown

in Table 3.40.
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TABLE 3.39
Key Sectors Based on the Variability Measures
. Por;ugal 16 X 16 ot e v
M ) &) K
Sectors (D and () (3 and (4) (5 and (6) (7) and (8).
2 L)
) <]
7 L L] .4
8 ¥ : s
“11 & L ]
12 ]
14 8- L]
15 s 8
& ]

16

Source: Table 3.38

These véti;bility measures, using the arguments presented in
Section 2.1.2, while not feduired in order to determine key sectors,
could be used as supplementary information. 1In this cage, we may
conclude that sector 7 - Chemicals, Petroleum and COal Products,
determined as a key_sector using all classification procedures on the
basis of the output linkages, has also a very low value of the
variability measures in almost all classifications.b

.~ Also sector 11 - Other Manufacturing, which 15 a kéy sector for
the second and‘fourth classification.procedureé, is confirmed by the
corresponding variability procedurés.-'And'the same can be concluded
for sector 6 = Pulp ?aper and Paper, from the third classification

procedure.
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Low varilability measures, without high linkage values, do not
mean a great deéi;- Thus, if using this variability procedure we
obtain information of low values for some sectors, that in itself is
pot relevant without high linkages classifications, for the key

sectors purpose.

3.3 Key Sectors from an Income Linkage Viewpoint

We present two kinds of indicators in our framework:

the absolute indexes: (2.70, 72, 74, 76)

the relative indexes: (2.71, 73, 75, 77
To each of these indexes corresponds.one of the following tables
(3.41, 42, 43, 44, 45, &6, 47, and .48) . In each, a rank ordering was
established for each year (column) and a mean value was calculated
for the four years. Summarizing all the rank ordering information in
one table, we get Table 3.49. Changes in the income multiplers could
also provide a convenient sunmary measure of the stability of the
national/regional structure.’

From Table 3.50, the decrease (39 perceat) from the 1970 value

‘for the domestic net type I multiplier to 1974 indicates a strong

increase in the intrasectoral.rglations in each sector. This could
indicate a'strdhg,concenfration rather than a2 dispersal in the
industrial relations. In interindustry terms the same indicator also
ghows a decreasing value of 27 percént. Smaller than the domestic
case, this shows that concentration is not so strong for the

interindustry case (impbrts included) than in the domestic one.

O



‘162

0421 21 0i0* ?1 G20 Ll a0t! L gee’ 21

A W)
0%° 11 £T (LN TT [ivre oT BGT" art et ar
05" ht o] TR i -GT eor”’ vl et ot e’ tl
he'h e chh’ Q GR9° g 08h’ o el | T
LT [} hiad ! ot TCE” 8 RLE” T cog’ fo §
LT hT 8.1’ & Bih 0T Pec’ W1 hia’ 1T
Lo 0T hes! B AT 4 288 pt YAS-N 0t
G4 h h LCh! H Lob! 5 age’ ? Lin® &
0on's L hih! 0T Tog" & s’ 8 8o’ B
05L'% b TT?' £ 1T f oes” h hip® L
) IR o 2L0°T & L8007 N 586’ £ 806" @
00"« q BTG a neg’ o 98T & LBo” S
5.8 8 LR ' i’ 17 G1e” & o i
00°'1 T 18" 1T T Taé'E T CTE ® T LES'C £
GCET ol cod Wt TLTY 21 Tat’ 1 aer” €
LRTTT é B 312 £1 hiT? ht TT1” £r 450 ° |
S8TIcay  A9paQ vi6T 19pIQ 0{61 - 3°P1D %961 18pI0 6561 S10393§5
I2paAp Huey , . Yueyg -7 wWuey Juey
juey
g1x91 Tedniaog
sarqe], ofisowod
Xopuy awoduy I 9dLI I8N
7€ AIEVL



163

05" hT A LE0" %1 w10 hi 190 aT AR 9T

050t 0T 10§" T 481" 2T A b T 5T
BEGT a1 250" ke 050" ¢ 1 0z P1 600" n1
00071 &1 e 0T hoT 0T e B e o
0001 L A & Hih” b 625" o1 ZT0° A
0064 4 488" L e 2 €69 £1 £HO " TT
06T HY g£ET ST zar’ Tt AL L CTH 07
6L T # T0G" T # LELT : GLh'T g TP T é
0n'e 9 146" 8 505" 8 845" 9 LED 8
009 8 809 9 BL8" 5 nes” = 808 2
00°1 1 TEE I s Tl 1 6206 1 58 9
06 ' H g BTG T ¢ HOB° T z 995G E 01 80 G
00T T oo eT 9LT" £1 0gT” Tt HBT " #
Do E g Z0H'T z €66 T € £ne' e € 0ET'E g
68 & BIT ¢ 5 065" T 9 buL" f 608" <
GT T e1 £GT " 51 £00° 5T LED" nT 270" T

egeaany  d4epa0  wl61  49pi0 0L61  39pa0 %961 . 49pi0 6561 §103035
19p3Q juey suey - vuey Auey ,

Huey

9191 Te8n3iog

83Tqel OF3sauwoQ
xopuy T 9dL] I8N paIySFemM

iyte T8Vl



164

BECET o) SBE'T 91 : nE &TYT T 8 PEE 91
05 TT €1 PRG T er 1 €T 8591 Tt LRI G
5T 9T £8E'T av 1 ot TI9'T €1 128t 4¥
524 8 gho '€ 2 z . b60°T L The'T £1
05" 11T 01 098¢ 21 T 01 LEBT it CET" T a1
015" CT HT ThiE'T 6 g 7 654" T ?1 Zho Tt
B TT Bhe 8 z b PhE " T ¢ T 0t
B h 5 1866 # ¢ = Whe ' & 5 £LH'T b
05'8 . LET'E 0t 00 e 8 798" 1 é 085" T 8
GL°E : hEP'E £ 012°'¢ # 950" € f LON'T )
LE'E m 516" 1 g L&t h £ Thi € Z T84T 9
002 9 T0G' € g RET'E s T96'E 5T 201" >
BEt G ¢ o89 € 9 L56°T 9 Lz 9 G681 i
001 T T AR 1 GTL L T 486 4 T 94T 1 ¢
0GR ET o1 49%°C nT The 1 91 bhG' T eT PTH' T g
0507 6 . hi4'T TT L00°T Z1 L04°T 07 hoh ' T T
?geisay  49pi0 Yi6T  A9PI0 0261  20pi0 7961 I89pI0 6561 5303995
19p3p  uey . suey quEy | yuey _

Aqued

91%91 T¥Eniiog

s8TqRl OTIs2uWo(
xopul swoesuy IT 2dL]

£y ¢ AI9VL



165

I Y W “ i & &y 71
& ! & ! L0Y Ll
: "1 A ‘T GhE' 1 il
T & ) A Pl
' Hi ’ ' ol
) £1 ' T1
gPa' 1 T 1 1 61
PR er ) ' é
orE’ ot ’ ' 8
AT T a N S ‘T 2.
HOw! T ' ' o
it 0T ' g o
00T I T . 1 h
SET'E 1 " i e
250" @1 o’ el hi ' &
g & hEB T £ LUl Y § & il ' T
59exeay  19pi0 7i61  38pi0 0L61  19pip 7961 49Pa0 6561  £40399§
18pI0 Nuey queyg Nuey . juey

 quey

g1xg9] 1ednlaog

s91qe], 2r3Isemo(
xapul swoduy 17 2d4L peiystspm

htg WIEVL



166

8T 4t 91 HOT' 9T 060" 8T 6ET” 0T 68T’ 91
52Tt €T 0ge” TT 80g° A 208" é g o1
60°'ST 51 ({3 a1 881" hT ghT' 9T B£0 " 1
6L L 8 £99° & H98° L 009" L £09" £1
05T z zTh' ZT 8LT’ 1 cze! ST £ho 1
00°0T 0T 005" L 606" 6 964" T 040" 1
8L°9 6 P6G 8 668" 8 g6h Z 8Z9'Z 0t
05'H £ 519'7T 4 THhi'T [ 05T T 9 608" b
52°8 L £19° 0T 8hh’ 0T £68" 8 688" 8
822 e 298°'E Z 996°'C z 826° 1T £ 90z’ L
SL'E f LhS'T £ 9EE' T h &he' Y 4 HIE" T 9
6L'9 9 118" e €81'T £ 502 T £1 goT1’ g
058 S The' 9 gL' 1 9 £L9° 8 408" f
00'7T 1 6E0'E T W15°'8 T 915°'S T EhT'E £
SL'CT hi £0g" hT gIg" 9% 81T’ 144 891" g
8Z'2T T Fhh® £1 152" £1 GHT® <1 0z1* 1
98E19Ay  49pi0 ¥L61 ECTEN 0461  22p10 _ %961 I5pi0 6561 5103098
19pip  uey quey suey juey
Juey

gI%91 Tednjiog

soTqe] £13snpuriajul
xapul auwodul I =2dLy. 38y

Sh°e A14vVL



167

QL hT 9% ol B 7T €10 HT L0’ €T IRINS 21
065 TT IT gec”’ £T A S cT cIie’ 0T gce’ 5T
AT | ot £ho' hl Lhi’ ?1 810" 21 00’ hT
RLTOT s 0he”’ T% GLe! T VAT & £9d! g §
20" 07 g £rg’ & che?’ & £0g”’ Ht Len’ el
058 6 pes” FA L5367 g b < L5V B T
BLTOT 12§ e’ T £’ £1 Pide 5 &08° 07
00'& g L1193 Mt < hig'd h LS T £ £6h' T b
05" 2 @ £ag’ g LsHh' a h5h° 8 o’ g
0125 L oot g L0 T L~ 9ZT'1 h Q4647 L
0o°'1 T AHLF L T ShS'h T SCLTh T CA -4 Q?
LLa 2 coh' 1 i Hhe' b pog & T 021" o
oot b 1 age! 0% 8L’ 0%t eoEt A £Ce’ h
L8 + 884" 1 & T046' % < Coh'e i 981 £
66" & < prLg 5 &Th'T A Tole 9 v s
SL'hT HT CrET? ST PHO o ceg” ST s T0Y T
STTISAY | 2epa0 - 9L61 T3P0 061 12p30 7561 19p30 6561 8103085
15pag yuey ) . juey . yuey yuey :

Auey

GIX9[ Trdniacy
SBTHBT AATRCRUTISIUT )
wopuy aweouy 1 @dAn 1oy paiulTos

o' ¢ WAV



168

05'¢T o1 L8T°C 2T ZB&' T h1 9081 & GEL' T A
LTI ul m91.: o ocm.: IT L9t e 0T ZoL't 2T
00'sY ?1 £91’ 851 050" ST D6L° T Wl hE"T HT
SC'6 6 hmc.m b mﬁﬁ.m 8 691 E L ?20°¢ €1
05'¢ o ¢ 8e8‘c £r 09g'C i ¢ ?L0°'C £1 I8 T el
GO'TT 11 P86 C 8 CAL 'K b mmm.4 7?1 1T’ 1T
00’9 8 lES’E L ceB'f A L9’ < 054" Hh 0%
G&h T 025" 9 £ oBC'L o GT0 ' H 9 800'% b
5L'8 L 9he’E 0T L9h°C ot L02°C 8 eeg8'1 8
e’ rd cBe’ L é 60L° L e 'S £ hB85 ' h L
GL'E | 0Lh'S h LOT ' D £ c05'h H cge'e 9
SL'L g L&%'E 9 69T h gL8h ST OhT' 5
GC°S” g 05h'Hh 5 618" H ? £t e 2 190'€ h
00'T T £00°8 1 <9711 T 0Lh'0F 1 1£9'5 £
QL'el £l his'c hy pct1'¢ 91 Shi'y [ § L85'T €
QCTTT 0t TT0°€ 1T 1¢5'¢ £1 £56°1 Tt L?'1 T
EYEFEY AN CE yL61 19p0 0L61  39p30 7961 EET) 6561 5303998
19p10 Ruey _ Nquey juey juey
Huey _

gI*xg7 1ed3nlaod

s91qe] Axl1Snpuriaiul
xopuy swoouy 1 odig

3

L9°E ATIVL



169

ihB'’ é

STR) 8 164" 9 b2h" 8 £C5" 9T
056 é 1a° 0% T8h 0T EoLh" é £za" ST
00’9 9 20T T L 508" 8 0EL" T 9 9Th' T hT
822 L 0g0"' T 8 Tze” L hoL” L 95" £1
AR ST 84T " 1 &LT" 81 gst’ £71 A cY
00'HT £ bTE " £1 59%" Y 191" 91 210" T
054 h §9G° T # 9LE"T 9 658" z hi6" T 0T
20T 1% 48" é 94" 11 hag” 0T zoz" 3
G2 €T HT LLE” 5T eLT" £1 48T T z8T" 8
Do'¢ z 0£0°'T £ 9TL" T f bLE'T £ 460'T L
00'ET c1 188" A 998" o1 9sc* c gat’ 9
00" T¥ 0% L6 7 £6€" 8 6L9" ST 8g0" 5
00‘E £ OHL'T g 800°'E & BGh' T S Ghe' T h
00°'T T LR E T TT&'h T 1965 T 58T " h £
08T 9T Lho" 91 HED * 91 640" T 8L0" g
SL'E Q 195" T g 08T 1 £ 0TH'T z 5082 T
°8BI3AY  A2PA0 9I61  9pi0 0461 I8pip 7961  39piQ 6G61 5103095
19pI0 Juey Auey quey juey
juey

91X9T 1Bdnizog
saTqel Aa3snpuiaajuy

Xapuy swoduy IT 2dly pajyldyapm

gh"e d71avl



170

¥ * 91
ST
¥ ¥ 71
¥ ¥ ¥ ¥ ¥ ¥ £l
Z1
¥ ) ¥ 11
¥ ¥ ¥ ¥ ¥ x 01
¥ ¥ ¥ ¥ ¥ # 6
¥ ¥ ¥ 8
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ L
¥ ¥ ¥ ¥ ¥ ¥ 5
¥ ¥ » ¥ ¥ ¥ §
¥ * * ¥ ¥ Yy
¥ ¥ ¥ ¥ ¥ » ¥ ¥ €
» ¥ [A
¥ % 1
1 =2d4&l I8N 11 #d&y 1 od&y 3sN 11 °dAr 1 odAy 38N - II °dAl . I 9dAI 18N 11 °dAL
poiydyomun  pejySyesun  peaydrem  pelyB8yem  pejydpassun  pajylByemupn - padudyaM - pejylrem
, d9f7asamoq Aljsnpuraajuy

91 X 9T Te8n3zog
G9X9puUl swodul I83YSTH YIFM 8103298

6%t TTAVL



171
TABLE 3.50

Average Income Indexes
Portugal 1959-74

16 x 16

1559 1565 1970 1574
Donmestic
Net Type I 431 657 .757 +463
Interindustry
Net Type 1 .809 955 1.242 .912
Domestic _
Type 11 1.695 2.530 2.858 --3.294
Interindustry
Type 1I o 2.358 3.303 4.267 3.939

Between 1970 and 1974, the average value for the domestic direct,
indirect and induced effects obtained for the economy showed an
increase in value of 15.3 percent. This means that, in domestic
terms, the overall effects in the economy continue to increase since
1959. However, where imports are included, an 8.6 percent decrease
was obtained, showing that a greater part of the domestic generated
income left the country through imports.

Changing the usual procedure, let us analyse first the
differences between the interindustry and the domestic information
provided by the chosen income multipliers.

From Table 3.49, only two sectors exhibit differences from the
interindustry to the domestic case. They are sector 4 — Textiles,
Apparel, Leather and Shoes for the unweighted net type I multiplier,

where in the domestic case it 6ccup1es the ninth position and sector
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8 - Non Metallic Mineral Products, which is classified in the eighth
highes; position for the same indiecator in the domestic case and is
not considered in the interindustry case. However, it occupies the
ninth position in the interindustry case, showing that it is only a
matter of classification procedure. So, the differences are not so
significant. The homogeneity of the results is not so surprising.
The ENY) vector is the same in both domestic and interindustry
calculations, so only the composition of the open and the closed
inverse matrices in both cases divérges.

hThus, income ahalysis can proceed, for key sector purposes, using
only the interindustry information. However, the absolute type II
in&exea‘in both domestfc and interindustry tables are the same.

In terms of absolute direct, indirect and Induced effects the key
sectbrs will be: sector 3 — Food Processing, Beverages, and Tobacco,
sector 4 - Textiles, Apparel, Leather and Shoes, sector 5 — Wood,
Cork and Furniture, sector 6 — Pulp Paper and Paber, sector
7 - Chemicals, Petroleum and Coal Products, gector 9 - Basic Metals,
sector 10 - Machinery, Transport Equipment, Naval Construction and
Repair, and sector 13 - Public and Private Construction. The same
sectors are chosen if we use the absolute net type I multiplier,
showing no new added information. However, in weighted terms, the
key sector ;tructufe will change. In terms of- relative direct,
indirect and induced effects, the key sectors will be: sector
1- Agriculturg, Forestry and Fisheries, sector 3 — Food Processing,
Beverages and Tobacco, sector 4 — Textiles, Apparel, Leather and

Shoes, sector 7 - Chemicals, Petroleum and Coal Products, sector
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10 = Machinery, Transport Equipment and Naval Comstruction and

Repair, sector 13 - Public and Private Construction and sector

14 - Trade. However, if we look at the direct and indirect

alone, and excluding the intrasectoral cemtributions, the

will be: sector 2 - Mining and Quarrying, sector 3 — Foul

Processing, Beverages and Tobacco,  sector 5 = Wood, Cork zo

e

ture, sector 6 = Pulp Paper and Paper, sector 7 ~ Chemlcsls,

leun and Coal products, sector 8 — Non Metallie Minzrai Zvot:
sector 9 — Basic Metals, and sector 11 — Other Manofactu. .

. If we compare the rank ordering obtained from the haso™ .

T

indexes with the rank ordering obtained from the labor ~u-*i:oi-nt

for those years (Table 3.51) we will observe great ranc s

ences, as we expected. That shows that a large labor =h-
composition of an industry's production does not mean taat
éector will have an important income multiplier.

A more comprehensive analysls of the results obiaios!
will be developed in conjunction with the fimal resuitfs
output, income and employment linkages. Ihis_wili BERT

-matter of Section 3.5.

3.4 Key Sectors from an Employment Linkage Viewnoini

Using the procedures of the previous: section, .ws wi’i oow use

our analysis on the following indicators:
the "actual” indexes: (2.107, 103, 109, 1iG)

the "potential” indexes: (2.103, 104, 105, 106)

)

Lo

7
D
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Those indexes are calculated for the eight input-output tables for
Portugal, and results are presented in Tables 3.52 through 3.5%9. As
usual, for each table, a rank ordering classification was established
for each year (column) and a mean value was calculated for the four
years.

Table 3.60 summarizes all the information. The informatien
obtalned from the domestic or the iInterindustry data is exactly the
same. - So in absolute and relative terms, both "porentisl” and
"actual” key sectors, in respect to employment, will ba: sector

Wood, Cork and

L

3 = Food Processing, Beverages and Tobacco, sechor
Furniture, sector 6 - Paper Pulp amd Paper, secror 7 - Chemicals,
Petroleum and Coal Products, sector 9 — Basic Metals, znd sector
11 - Other Manufacturing. Sector 2 — Minirg s, lo welgnted terms, a
key sector. On the contrary, sector 4 - Textiles s 4 key sector

only in absclute terms.
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The employment data were obtained from various sources, which are

referenced below in Table 3.61.

TABLE 3.61
Number Of Employees
Portugal
(Thousand s)
Sectors 1959 1964 1970 1974
1 1,285 (& 1,215.4 (5 1004 (3 1182 (3
2 24.4 (1) 18.6 (1) 21.9 (2) 16  (2)
3 42.6 (1) 40.2 (L) 62.1 (2) 79.3 (2
4 102.9 (L) 118.8 (1) 138.6 (2) 183.4 (2)
5 18.1 (1) 17.6 (D) 19.4 (2) 57.6 (2)
6 5.2 (1) 7.7 (1) 8.6 (2 9.5 (2)
7 10.2 () 13.8 (L) 23.0 (2 32.9 (2
8 30.0 (1) 33.8 (1) 39.8 (2) 50.9 (2)
9 0.5 (D) 4.8 (b 13.8 (2) 47.9 (2
10 12.9 (1) 17.3 (1) 28.8 (2) 76.5 (2)
11 7.1 (D) 14.1 (1) 19.1 (2) 25.8 (2)
12 14 (&) 16.7 (5 18 (3) 17 (3)
13 213 (& 234.5 (5) 257 (3 258 (3
14 253 (H 305 (9 342 (3) 369 (3)
15 116 (&) 130.2 (5 147 (D 164 (3
16 583 (4 596.2 (5 650 (3) 643 (3
Source:

(1) United Nations [1968]

(2) United Nations [1977]

(3) International Labor Office {1976]
(4) . OECD [1963]

(5) By extrapolation of data obtained for 1966 (3) and 1960 (4).

In the next section, 3.5, general considerations will be offered.
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3.5 Overall Analysis of the Empirical Data

Tables 3.62 and 3.63 represent the four classification procedures
used in the oﬁtput linkage framework, adding to them also information
on the eight highest sectors in terms of employment and Income.
Table 3.62 is for the interindustry information and Table 3.63 for
the domestic cases.

We proceed to a detailed anaiysis of each classification
procedure using Table 3.62 (the interindustry case) » This table
provides information in terms of "potential” key sectors. Procedure
1 4s in relative terms, where linkages have been weighted by the .
output share of the sector in the total output of the economy. In
contrast, procedure 3 provides the same informa;ion but in absolute
terms. Procedures 2 and 4 net out of the caleculation the intra-
sectoral relations.:

We will consider as key sectors those that are in the eight
highest pléces for the three classification procedures in question.
Ninth and tenth positions could also be considered, but only for
income and employment cases.

As noted before (see Chapter 2), the definition of a key sector
should be related to the context of the problens we are dealing
with. S5o, no-general_and'universal classification procedure should
exist, but rather the procedures should be defined according to the
type of issues we want to solve. Thus, all classifications,
including the one we follow here, could be subject to criticism. In
relative terms (weighted), and looking at the unnetted information,

where we introduce into consideration all the output, income and
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employment information, the key sectors will be: .Sectors 3 - Food
Processing, Beverages and Tobacco, 7 = Chemicals, Petroleum and Coal
Products, and 10 = Machinery, Transport EQuipment, Naval Construction
and Repair. Looking now to the net information (that is, without
considering the intrasectoral relations), the key sector will be
Sectox 6 ~ Paper Pulp and Paper, 7 — Chemicals, Petroleum, and Coal
Products, and 11 - Other Manufacturing.

According to this claQSification, Sector 3 looses {ts output
linkage power here but continues to be a key sector in terms of
income and employmént. ‘Sector 10 ibéé'ité output and income
positions, being only a key sector in terms of employment.

Looking now at the absolute indicators, and in unnetted terms,
‘key sectors will be: Sectors 4 — Textiles, Apparel, Leather and
Shoes, 6 - Paper Pulp and Paper, 7 - Chemicals, Petroleum and Coal
Products, and 9 — Basic Metals. Sector 3 again lost its position,
due to the absence of output linkages power. Finally 1f we look at
the absolute indexes, in netted terms, key sectors will be: Sectors
6 — Paper Pulp and Paper, 7 — Chemicals, Petroleﬁm and Coal Products
and 11 - Other Manufacturing.

The information that we can obtain from Table 3.63, for procedure
1 is the same. For procedure 2, Sector 1ll, lost its position because
of the absence of output linkage power, and in procedure 3, Sector 4
also lost its position for the same reason. On the contrary Sector
'5,11n'procedure 3, becomes a key sector, given the existence for this
procedure of output linkage power. For pfdcedure 4, Sector 7 and 11

loose their position and Sector 8; on the contrary, is now a key
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sector for all the three classification procedures.

In any case, the Information in terms of "actual” or in terms of
"potential” key sectors in overall terms is rather stable, as 1t was
before in specific terms of output, income and employment. We are
now in posession of a wide range of information amd indicators which
could be used for policy'making according to the particular

chafacteristics'of the Portuguese economy at this specific tine.

3.6 The Balanced-Unbalanced Growth Controversy and the Portuguese

A survey of the literature on the balanced-unbalanced growth
controversy was presented im Section 2.1.4., From that section, the
following group of formulas were obtalned. The first group provides
us with a scalar measure, which gives an overall idea of the
balanced-unbalanced development pattern followed by the economy under

consideration. This group contains

1 |
| 2
m (g,,~G) .
vy= [ 1 i (2.1D
i=1 £

and relative ones:

dl.‘l. =P (Ojl gij' wij) (2.10b)
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1

m -G 2 v

el 7% Y (2.18)
G o TG
TS 3

|

_1 * 1 T o a2 (2.19)

Vit 5, /7 1:?1 Wiy (B 7 04 €p

Another group provides us with sector-by-sector information about
balanzed-unbalanced grdwth of each sector in relation to the overall

economy. This grdup contains thé folioﬁingﬂfofmﬁiés:”"

* - t'_ ! :
Viner Igi G- | (2.20)
* - t'_ t!
Vone?! i 8y c‘j G" } (2.2D)

In this section, we will use only the interindustry tables to
calculate the different ratios. All the formulas presented above
enter into consideration with the sectoral and the overall rates of
growth, and these refer to the overall economy and not simply to
domestic production. So the use of the domestic tables does not make
any sense 1in ;his framework. The sectoral and overall rates of
growth are presented in Table 3.64..8
- Formulas 2.10, 2,10b, 2.17, 2.18 and 2.19 were basically used for

international comparisons, and they were used to compute correlation

values for a set of countries between themselves and the overall rate
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of growth from these countries, and to observe the characteristics of
that correlation value, to test the Hirschman hypothesis.

In the absence of values for those formulas for other countries,
at the same sectoral disaggregation level, an analysis like thar of
Yotopoulos and Nugent [1973] can not be made. However, using the
backward interindustry index (2.29), BII, and six different time
periods for the 1960~1974 period, we have the following resulis forv

the above formulas:

TABLE 3.65

Hirschman Compliance Indexes
Portugal 16x16

60/65 60/70 60/74 .
4.10 4.10B 4.10 4,108 5,10 4A0B
1959 BII .31 .31 .34 28 .34 .32
1964 BII - - - - % -
1970 BIIX - - - - 2= =
65/70 65/74 G176
4.10 4.108 4.10 4.10B 4.190 4,108
1959 BII - - - - B
1964 BIT 02 .17 .0l .24 - =
1970 BIX - - - - .03 .23

For the Hirschman compliance indexes 2.10 and Z.10h, correlarion
values are positive but insignificant. No conclision caxn be made In
the absence of a strong correlation value between the secroral rates
of growth and the backward interindustry index for any of the periods

in consideration.
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TABLE 3.66

Sectoral "Varilance” Measures
Portugal 16x16

Periods Vy (417 v; (4.18) Vg (4.19)
60/65 6.7215 1.0477 .70
60/70 2.7366 0.4301 J44
60/74 2.4603 0.3812 .42
65/70 44456 0.7045 .33
65/74 3.6215 0.5592 .38
70/74 3.7803 0.5611 .56

Different "variance" measures were presented in 2.17, 2.18 and
2.19. Again, the only conclusion we can make is that the greater the
tine gap between the years, the smaller are in general those variance
values, showing that the response to high linkages is not a short-—
term one, but rather takes 10 to 15 years to produce effect.

The analysis of the results of 2.20 shows how the different rates
of growth' of the sectors behave in relation to the overall rate of
growth of the economy. We classified those deviations according to
the following classification:

more than 5 percent wery high
from +1 percent » high »+ 5 percent
-from -1 percent » normal >+l percent
from -5 percent » low »-1 percent

very low » -5 percent
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TABLE 3.67
Absolute Deviations of the Sectorzl Rates of Growth
From the Overall Rates of Growth
Portugal 16 x 16

1960/65 1960/70 196C/74 19565/70 1305/ 74 197G/ 74

1 low very low very low very low very low very low
2 low low normal normal high high

3 normal normal normal normal’ normal high

4 high high high high hizh very high
5 low low low low low low

6 high high high high pormal o low

7 high high high very high high normal
8 high- high high high high high

9 very high high high very low  wery low low
10 high high high - high nigh high
11 high high normal high pormal low.
12 high high high high hizh high
13 high high high normal normal high
14 low normal normal high normal low
15 low high high high nigh hizh
16 low low . normal normal rarmal normal

The analysis of the fourth column (L%60-74) 1n Table 3.67 shows
the following percentages for the five different categeries:

Very low = 1 sector (1 - Agricultuce), 6 §ercant of the total.

Low ~ 1 sector (5 - Wood, Cork and Furniture), & pezrcent.

Normal — 5 sectors (2 — Mining and Quarrying, 3 - ¥ood Proces-
sing, Beverages and Tobacco, Ll - Other Hanufa:turiag, 14 ~ Trade and
16 = Other Services), 31 percent.

High - 9 sectors_(4 - Textiles, Apparel, Leathef and Shoes,

6 - Pulp Paper and Paper, /7 - Chemicals, Petroleun and Coal Froduets,
8 — Non Metallic Mineral Products, 9 — Basic Metals, 10 - Machinery,
Transport Equipment} Naval Coostruction and Repaire, 12 -~ Fiectri-

city, Water and Gas, 13_— Public and Privata Construction, and
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14 - Transport and Communications),,56 percent.
Very High - no sectors, 0 percent
The results given above are not surprising. The manufacturing
sectors, as we would expect, exhibit higher rates of growth than the
national average, and Sector 1 — Agriculture, which supplies an
important share in the gross output composition, is the only one. with

a very low rate 'of growth, as was already expected.

3.7 Brief Coﬁclusions

"This chapter presented'h'détailed'empirical'anal§si5"0ﬁ‘thE-
linkage framework. Key sectors have been defined according to the
output, income and employment linkages in their several versions.

The extension of the linkage framework to income and employment terms
was empirically justified. The tests performed at the 16x16
aggregation level showed that a key sector defined in terms of output
may not be a key sector in terms of income or employment.

Also illustrated were the advantages of using several different
versions of the linkage definition: absolute versus relative, net -
versus unnetted, domestic versus interindustry, and weightad versus
unweighted. The comparisons give a broad and rigorous picture of
each sector. This is very important for policy making considera-
tions. Key sectors were presented and discussed in overall terms 1in
Section 3.5. In the last section, the balanced-unbalanced question

was Investigated using Portuguese data.



FOOTNOTES

Chapter 3

1 carter [1967] already noted. this characteristic of the

constant technological structure of the economy over time, degpite
the extraordinary degree of technological progress im the last
decades. '

2 That is the reason why Sectors 2 and 9 in Figure 3~4 show
‘values greater than one for the forward linkage Indicator.

3 See Parikh [1979].

4 For analytical discussion of the coefficient of interdepen—
dence, see page 56.

5 See Section 2.2 page 60, for this discussion.

0 1n fact, Sector 7 does not appear in the elght lowest sectors
for the column measure for the domestic case, only because it
occunies the ninth position.

7 see Bourque [1971] and Conway [1975].

8 The basic source of the data was the United Nations 119771,
United Nations [1978], and United Nations [1979].
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CHAPTER 4
APPLICATIONS TO THE PORTUGUESE ECONOMY.

THE 60x60 LEVEL OF AGGREGATION.

In Chapter 3, the relatively high level of aggregation did not
allow a detailed sectoral analysis. In thiis chapter, we will use a
much more disaggregated set of data, using however the same framework
and maintaining the same general structure of the last chapter.

Unfortunately, only two tables (for 1970 and 1974) are available,
and so a complete comparison of results of the two different levels
of aggregation is not possible. The direct linkage analysis is
presented in Section 4.1. 1In Sections 4.2 through 4.4 output, income
and employment linkage versions and key sectors are presented.
Section 4.5 contains a detailed overall analysis. 1In Section 4.6, a

brief conclusion is made.

4.1 Direct Linkage Analysis

A graphical analysis of the direct linkages indicators, as
presented in the last chapter, is not made here since we have tables
for only two different years.

In Table 4.1 correlation values between the linkage indicators
are presented. As in the 16x16 disaggregation level, the
interindustry indicators show a higher degree of correlation than the

domestic ones. Comparing the two levels of disaggrégation; higher
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TABLE 4.1

Correlation Values
Direct Linkages

Portugal
Backward Linkage Forward Linkage
Domestic Interindustry Domestic Interindustry
60x60Q .78 .89 93 <90
16x16 .88 .86 .94 96

correlation is observed on the 16x16 level. The aggregation of
rables could be responsible for that behavior. However, for the
Jomestic tables, higher correlation is observed in the 60x60 case,
showing that aggregation 1o this case does not function as an
"averazing” process. Domestic tables are more sensitive, especially
in countries 1like Portugal, where in general one-third of the GNP has
some import composition. In Tables 4.2, 4.3, 4.4 and 4.5, the direct
linkage indicators are presented, as calculated from formulas 2.28,
2.38, 2.33 and 2.43.
Before proceeding to Section 4.2, we introduce the sectors

contained in the 60x60 aggregation level:

1 ~ Agriculture

2 — Forestries

3 - Livestock
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TASLE 4.2

Dirsct Backward Interindustry Linkage
Partugal 60x60
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TABLE. 4.3

Direct Forward Interindustry Linkage
Portugal 60x60

. . Rank
o Rank - Rank Order Rank
Sectors 1970 Order - 1974 Order {Mean) Order
1 1 23 L Tu9 i? 20.0 290
2 P33 10 911 i1 10.5 10
3 L Tu 18 . 723 19 18.5 19
iy - 308 39 308 el 34.5 37
S L.258 1 13,041 1 1.9 1
é 1.307 Y 1.498. (8 4.0 i
7 201 iy 149 L3 3.5 LWy
2] , 082 91 L0610 48 492.5 48
9 007 56 120 L $0.5 S1
10 67 30 .861 2 21.0 21
11 1,019 8 . 782 i5 11.5 11
12 429 35 273 37 36.0 s
13 Y. o3 .015 a5 4.0 56
14 ,000 o8 .001 S8 58.0 8
15 923 11 1.004 K4 ¢.0 7
16 734 20 .581 22 21.0 22
17 472 .28 417 29 28.5. . 27
18 056 52 , 043 1] S1.0 83
19 100 49 L0831 oa 50.5 2
20 738 19 L BY0 13 14.6 16
21 . 688 21 573 2% 22.5 23
22 T 27 .300 35 31.0 20
23 . Olide S4 149 by 49.0 g
24 , 302 41 ° 267 3v 40.90 39
25 1,071 é 1,005 & &.0 &
26 470 29 L3558 32 30.% 29
7 927 25 424 27 24.0 26
28 LTeD is . 638 21 18.0 is-
2 1.296 S 1.u4] b 5.0 8
30 134 W7 L0258 83 50.0 a0
31 776 ;4' 918 10 i2.0 iz
. S92 i2 997 8 10.0 9
33 307 38 15 30 36,0 35
3y 1.068 7 . 483 20 13.5 13
35 . 4685 22 .570 29 23.5 24
35 Fhb ¢ ,983 9 9.0 8
37 .810 13 761 14 4.5 iy
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Direct Backward Domestic Linkage
Portugal 60x60
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TABLE 4.4

] Rank
Rank Rank Order - Rank
Sectors 1970 Order 1974 Order (Mean) Order

1 . 329 37 229 us 41,0 b

2 L0u7 - =1 062 o9 59.0 5%

3 . 359 32 418 18 25.19 25

L 47T 22 489 13 17.5 16

5 . 220 LY 257 b1 43.5 44

& 201 47 230 43 45.0 Y7

7 714 1 .855 2 1.5 3

8 611 B .822 3 9.5 4
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TABLE 4.5

Direct Forward Domestic Linkage

Portugal 60mBEQ

Ranlk

Rank : Rank Order Rank

Sectors 1870 Crder 1974 drder {mzan) Order
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31 . HBY L4 7 11.5 11
32 .B32 a8 I 4.5 7
33 L2111 ui 3u 37.8 36

34 L70D 12 18 15.0 il

33 V579 21 24 22,9 22
3& L5635 2 ! 2.5 1
37 L753 10 i3 11.5 12
38 L5330 3 2 2.9 2
a9 Eo? ¥ i 3.0 3
40 L8205 17 i 17.0 17
L .38 25 47 41.§ W1
W2 L1949 3 44 Ly, 90 Ly
53 3B 28 bW 38.5 37
by L1907 47 40 2.5 43
45 L2TE 35 i 7.3 38
b B35 o4 i 52,5 55
47 L TUHE 11 1 11,0 10
43 L2110 L] a7 I9.0 40
he L832 26 i 25.5 23
S50 LETZ 31 R - 246.5 25
51 L1248 45 wita L3 44,0 45
52 i1y RY-) 2561 Sé 51.% 53
o3 D2y 55 d0e a5 56.5 a7
Sh ]2 29 L3335 27 2e.9 30
a5 0948 59 (iiw 45 7.9 &7y
S ooz Zé& a0z ] 99,3 1
7 089 ety a0 52 S9.0 59
oe L2509 37 EE? s 35.0 33
5% $S91 20 L2795 16 ig. o 19

&0 oo &0 Rt &5 400 &0
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11

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
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Fisheries and Fishery Products
Petroleum, Coal and Metal Mining
Non Metal Mining and Quarrying
Meat and Meat Products
Milk, Butter and Cheese Products

Canned Fruits

‘Animal ‘and Vegetable Food Oils

Prepared Feed for Animals

Other Food Products

"Beverages

Tobacco Manufacturers

Wool and Wool Mixed Textiles
Cotton and Cotton Mixed Textiles
Fiber Textiles

Apparel

Footwear

Leather Tanning and Industrial Leather Products
Weod

Cork

Furniture and Mattress Industry
Paper Pulp

Cardboard and Cardboard Articles
Printing and Publishing

Rubber and Rubber Products

Plastic Materials and Products



29
30
3l
32
33
34
35
36
37
38
39
40
41
42
43

4

45°

46
47
48
49

50

51 -

52

53

ok
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Basic Chemical Products
Reslins
Non Food 0Oils
Paints and Allied Products
Other Chemlcals
parroleum and Coal Products
Class and Glass Preducts

Cement

~ Other Non Metal Minerals
Primary Iron and gteel Manufacturing

primary Non Ferrous Metals Manufacturing

Metal Products

Non Electrical Machiner
Electrical Machinery and Products
Shipbuilding and Repairing
Transportatin Equipment
Miscellaneous Manufacturing
Public and Private Coumstruction
Electricity

Gas

Water and Sanltary Services
Trade

Road and railroad Transportation
Water Transportation

air Tramsportation
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Communications

55 - Hotels, Restaurants and Coffeeshops
56 — Medical and Educational Services
57 = Housing Services.

58 ~ Other Services

59 - Finance, Insurance and Real Estate

60 ~ Government

4.2 KXey Sectors from an Qutput Linkage Viewpoint

In the last chaptgr, Section 3}2, we 5nalyséd the methods
:rpféposed thus far ﬁo classify the key sectors of an‘éconoﬁy.- Wé.aisdf
explained the particular wethodology preferred for analysis of the
Portuguese economy. In whét.follows;'we use averages; that is, for
each indicator two rank ordering classifications (one for each year)
were obtained. Then we calculate their average and obtain a new rank
ordering from that average.

Tables 4.6 to 4.21 refer to the different chosen output linkage
indicators in domestic and in interindustry terms. The tables were

obtained from the following formulas:

Interindustry ones: 2.31, 2.41, 2.32, 2.42, 2.29, 2.39, 2.30,

and 2.40

Domestic ones: 2.36, 2.46, 2.37, 2.47, 2.34, Z.44, 2.35, and 2.45.
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TABLE 4.6.

Rank

Rank : Rank Order Rank

Sectors 1970 Order 1974 Order (mean) Order
1 2.148 i 1.890 5 b5 4
2 . 285 59 B35 o5 ©7.0 [=1-8
2 1.973 11 1.5%94 © i 10.5 10
L3 921 25 . 786 33 29.0 24
5 292 a8 V315 &0 59.0 &0
& 318 o4 L4 0n o6 55.0 03
i 2.182 2 2,185 3 3.0 2
g 1.000 24 1.274 16 20.0 20
9 1,304 1é 1.13% 17 16.5. 17
10 1,738 10 1.476 12 11.0 11
11 2.0u1 5 1.847 7 6.0 &
12 2.82% 1 2.371 1 1.6 1
13 1.209 17 “1.324 15 15.0 146
1% 1.010 23 , 9SS 24 23.5 23
15 1.143 21 978 2 22.90 22
14 1.805 e : R W 4 i3+ ki 8.5 9
17 1.800 12 1,325 iu 13.0 13
ig 2,023 & 1.858 B 7.0 ]
;_19 .. 812 31 .B&8 28 29.5 s
-2 1,367 15 1,345 13 14,0 14
21 .6Bé 28 Y B3 LY 39
22 . 589 u7 L &T2 L2 L1 Lé
23 682 K74 612 ue L4, 0 3]
24 -2 31 Uy ,6U2 u7 45.5 ye
25 . 487 37 L T6H 3& 36.%9 36
oz L4817 u 654 Uy 43.0 41
27 1.1u7 20 997 o2 21.0 21
‘23 LTSS 32 833 30 31.0 31
29 1.393 12 1.102 ie 15.5 15
a0 313 g1 L&Y S Lg.0 S0
21 1,384 14 1.567 i1 12.5 12
2z .875 27 L 738 37 2.0 32
33 1.148 19 1,053 ‘19 19.0 18
1) YL ua 1.034 21 0.5 29
3% .T724 2é 4608 oo 43,0 4y
35 L3023 - B 34 45,0 7
37 V403 53 \S9Té 52 52,5 53
3e L B45 28 695 39 33.9 33
39 , 339 a0 620 [3:] 9.0 52
40 . B%5 26 7?13 25 25.5 24
41 1,127 22 . BéL 29 25.5 25
42 1.171 iB 1.040 20 19.6 19
u3 610 3] . 689 44 42.5 LX)
Wiy 1.848 T 1.879 & 4.5 7
45 736 35 993 51 43.0 43
ks 1.74% 9 2.314 2 5.5 S
L L972 Y& 4B 41 3.5 L 1)
ug . 149 &0 361 57 58.95 e
4o 303 57 UG o8 $7.5 o8
S0 2.348 2 2.083 u 3.0 3
51 738 33 912 27 30.0 28
52 W &13 43 o477 o3 48.0 S1
53 859 L 213 26 37.5 38
o4 304 S92 336 59 57.0 o7
S5 LBST o2 LAY a4 53.0 Tk
Dé . &53 bi . 798 12 36,5 37
57 L S70 Le 649 44 47.0 49
ne L8327 2% L Tiu e 33.% K3
bl g \ 737 34 765 35 3.5 35
oh , 834 20 . 815 31 30.9 30
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TABLE 4.7

Forward Welghted Interindustry Index
Portugal 60x60

Rank
Rank Rank QOrder Rank

Sectors Order 1974 Order (Mean) Order
1 Iy ) 1,828 7 &5 v
2 24 LEZT 27 25,9 27
) 1. 14 L AT ol 5.0 17
4 3 A 43 L. 0 L3
= 7 1 14,874 i 1.0 H
& 1 n 2,057 b 2.5 =
3 o =T 2 zz. o Iz
o = L0489 Y 23,5 %
N H .13 j639] [ bas

1 W BN 2 33,5 34
il H 13 BAL i 150 13
i 1 i6 LGT0 2é 13.0 i
R A 0 = =1
ne oA 49 5 &0
t 18 . oo H 2
ik 3 o 2 3 s
B : 3} J3HD 42 ] T
1a pae AL 2% ] 24
b 5 LHED bt i e
I H o 21 51 ] 39
b LT3 7 LTLs o5 g 25
iy 40 L2451 7 5 L
171 “5 Loy Yé otz (1]
LENT 2 Rara 41 9.5 3%
1TouET & 1.0475 1y Z.0 10
M LEST Ex uuy 3T 35,40 34
o ugn W il o uwo. b 45
23 L 837 o T 23 japad 23
v 2T 3 5 b, 0 4
h LJ13E S5& 47 B4 S 54
I L TiY Si T ovT pd 2}
s 7Ll e 13 T8 15
59T s i k.8 i
1. &w9 5 ia 10.9 Z
e S (3 o 2 7.0 33
T 103 1% g 1.5 °
37 1 1032 =0 i0 a0 ib
38 o, 508 % 2 3.4 3
i 3.VI0 k) g 2
L3y 1,138 11 15,6 15
Y43 LETS a9 0.0 b
47 A 34 32,3 37
B .z 51 £1.5 52
L B 15 2.0 22
ye JHT ["H B3, G L
LT3 g T g 12.86 11
W7 1.30 z 17 15,0 146
L3 V13 N Sé o4 57
45 &5 34 30 2.0 33
o 2,32 5 6 2.9 é
5 B3 3% 40 9.5 u
52 o Si Sh 52.3 sS4
=3 =1 o2 52 .0 52
S e Jars] ki 1.2 30
55 31T 0 Lg e, s L%
D4 Jud (e i Yi.0 u
o7 K [The Lo i B
=4 e 28 . 24
i HA 1.813 L ] iv
&0 ] CEh T i3 o 31
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TABLE 4.8

Backward Net Weighted Interindustry Index

Portugal 60x50

Rank

Rank Rank Order Rank

Sectoxs 1970 Order 1974 Order (Mean) Ordex
1 9?5 37 410 S22 48,5 L3
2 I 1] 1) S8 L1311 g8 8.0 58
3 1.266 17 1.308 iy 15.5 14
[ 782 30 L742 33 32.5 32
5 430 47 473 o0 Wa.5 48
& JBES 45 .589 Ly 44.5 Ly
7 2,534 3 2.383 4 3.5 3
B 1.501 15 2,072 7 11.6 11
g 2.090 8 1,703 11 2.5 9
ig 2,769 2 2.348 o 3.5 L
11 3.172 1 2.7i4 1 1.0 1
i2 2,155 7 2.486 3 5.0 S
i3 1,694 11 1.7468 11 10.5 10
1u 1,552 13 1.503 13 13.0 13
15 1,191 20 1.266 14 ig.0 17
1é 1,255 is 1,257 17 17.5 is
1 2.251 -9 i.8%2 8 6.9 7
18 1.874 g 1.788 b4 2.0 8
19 1.138 21 1.297 15 18.0 18
20 2.1%3 6 2,232 & &.0 é
21 . 748 32 , 478 40 35.0 37
22 508 43 , 835 g2 42.5 L2
23 LT 25 831 29 27.0 26
gt 831 28 ,Bud 28 28.0 av
25 LT22 35 743 34 3.5 35
2 718 36 L 701 38 37.0 40
27 1.64% 2 1.402 12 12.0 12
2 1,100 22 1.079 22 22.0 21
2% .B73 26 BBl 25 25.5 24
I0 .800 29 978 23 26.0 25
21 2,286 4 2.475 2 3.0 2
32 1.4146 16 1.1i64 20 18.0 19
33 1.530 i4 1.220 18 16.0 i5
34 L7063 37 LT85 37 37.0 1
35 1.0uB 23 .B51 27 25.0 23
34 L3462 48 1.192 i9 33.5 34
37 335 Lo 484 W9 4.0 20
g:] 457 Gy 56 51 47.5 47
3% 680 38 . 768 31 4.5 36
1) 723 kL 858 24 30.0 28
L1 BY7 27 755 33 30.0 29
42 1.22% 19 .892 24 21.5 2¢
43 768 31 -} 32 31.5 31
by 1.870 10 720 34 -23.0 22
5] . 788 2y 642 41 32.9 33
H& LY 33 . 680 ki 36.0 38
y7 .307 a3 .28 47 S0.0 a2
43 248 S5 423 43 47,0 e1
ue 438 LT 526 LY:] 47.0 bé
290 118 57 DL o7 av.0 o7
51 .51k y2 B35 30 36.0 39
a2 Jo1B 4] 1Y 43 43.0 43
23 L O45 ug 1.123 21 30.5 30
o4 192 Db 148 Sé 546.0 Sé
] 321 S0 L 332 o3 51.5 a3
Sé 310 s2 . 259 1) 53.0 54
ST 319 o1 529 LY 48.5 49
58 L2458 a4 224 1) o4 .0 ]
oo 057 59 060 59 5%.0 14
60 00D &0 .000 a0 &50.0 &0
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TABLE 4.9

‘Forward Weighted Interindustry Index

Portuzal 60x60

Rank
Rank - Rank Order Rank
Sectors 1970 Order 1974 Order (Mean) Order

1 1.012 . 18 . 709 21 17.9 19

2 935 21 5S4 22 21.5 21

3 ST 25 LS4T 23 24.0 23

" 113 W7 121 4o $3.5 42

S 11.474 1 22.825 1 1.0 1

& 3.002 9 2.827 4 b5 S

7 L1332 yy 083 4 5.5 u7

8 . 024 S3 013 52 52.5 52

9 .000 56 . 039 4B 92,0 o1
10 387 37 1.018 13 25.0 25
i1 1.954 7 1.054 i1 9.0 7
12 137 43 061 u5 ug .0 L0
13 022 54 086 53 %3.8% . 53
1y D00 o7 000 56 86.5 =r
15 1.220 iy . B6Y9 16 15.0. 14
16 - ;870 23 L4300 -28- 25,5 26
17 502 30 252 35 32,5 32
18 : 11y 4é L0773 g3 By .5 45
19 L0777 %0 e, 000 Y 53.5° -1
20 . 384 34 . 235 37 346.5 37
21 706 22 137 19 20.5 29
a2 248 38 L 047 ké 42,6 15
23 , 085 W9 2463 34 41,5 up
24 673 27 392 29 28.0 28
25 1.857 8 1.150 10 2.0 8
b 763 26 . 389 30 28.0 29
27 . 386 35 . 351 31 33.0 34
28 1,262 13 ,B38 17 15.0 i5
29 3.514 3 2,307 S LT y
30 L1951 Y2 03k 49 45.5 ug
31 1,052 146 982 14 15.0 14
32 1.372 i2 i1.418 7 9.5 9
33 599 29 7T 27 28,0 30
Iu 2.250 & .91y 15 10.5 1
35 LT9S 24 .07 25 4.5 24
36 1.811 @ 1.788 & 7.5 &
37 1.4%59 11 1,366 8 .5 10
3B 3.141 iy 4,133 2 3.0 3
39 S.700 2 I,955 3 2.9 2
L0 1,136 15 1.197 k4 12.0 13
Li 484 31 , 284 33 32.0 31
42 395 34 7S 38 35.0 34
43 240 39 L0188 51 W5, 0 4é
yh 103 48 067 [13 44.0 W9
K9 458 32 249 36 3u.0 35
L7 042 51 , 026 S0 S0.5 S0
47 1,484 10 1.051 12 11.0 12
48 190 41 121 41 41.0 39
49 971 29 , 798 18 19.0 i8
S0 L5460 28 . 929 2y 26.0 27
91 L2240 4o 191 k3 39.5 3B
52 ,028 52 .00t 59 S53.5 55
53 .900 S8 ,000 58 58.0 &8
Y 977 19 495 24 22.5 22
b1 .12y Y5 .88 y2 43.5 43
Sé L 003 S5 .002 S4 S4.5 Sé
57 000 S9 L0080 59 - 89.0 S9
58 453 33 317 32 32.5 33
59 1.017 17 730 20 18.5 17
&0 .000. &0 000 &0 60.0 &0
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TABLE 4.10

Backward Interindustry Index
Porrugal 60x60

' Rank

Rank ) Rank Order Rank

Sectors 870 Order 1974 Order {Mean) Order
1 1.492 M2 1.492 80 46,0 L4
2 1.085 59 1.132 59 T?.0 S
3 1.981 35 1,984 3z 33.5 35
L 2.104 28 2.08946 27 27.3 27
S 1.456 ué 1.563 ug 47,0 48
b 1.412 (%] 1.477 S1 4.5 S0
T 2.990 2 2.814 3. 2.5 2
8 2.221 22 2.710 4 12.0 10
b 2,137 27 2.017 30 28.5 29
10 2.742 & 2.36% i4 10.0 7
11 2,913 4 2.8676 5 4.5 Yy
12 2.46%4 7 2. 8640 - 6.5 ]
13 1.8u47 49 1,878 38 3?.0 32
14 1.828 41 1,831 39 40.0 y2
15 2.614 e 2,132 Ay 15.0 17
16 2,071 29 1,935 3u 31.5 31
A7 .0 2,872 11 2 327 PREES Iy SNSRI L 1 12
18 C2.uns 15 "2.380 13 14,0 i3
19 - 2.344 17 2.482 10 . 13.%5 11
20 .2.%15 3 2.872 2 2.5 -3
21 1.931 39 1,794 L0 9.5 yj
. 2.254 21 2.129 25 23.0 =
23 2,157 26 2,027 29 27.5 28
24 1.93u i 1.91% 36 37.0 a7
25 2,203 23 2.2684 19 21.0 20
26 2.038 32 2,000 31 31.5 .32
27 2.821 16 2,311 21 i8.% 19
28 2.18¢0 25 2.269 20 22.5 22
pis] 2.522 2 2.297 18 15.0 15
30 1.95%6 i) 2.049 28 32.0 33
31 2.771 o 2:49% 8 6.5 é
= 2,485 14 2.367 15 4.5 14
32 2.495% 13 2.403 12 2.5 g
2y 2,260 19 2,476 11 15.0 14
35 2.068 30 1.916 35 32.9 34
KT 1.5%% iy 2.94%1 7 25.5 25
37 1.345 50 1.595 k6 4g.0 49
38 2.589 9 2.341 14 12.5 9
39 3.005 1 2,957 1 1,0 1
40 2.183 24 2,494 ¢ 16.5 ie
u1 2.2%6 20 2,191 22 21.0 21
w2 2.293 18 2.115 26 22.0 22
43 2.062 31 2.154 23 27.0 26
4y 2.581 10 1.573 y7 28.5 36
45 1.951 37 1.700 W1 2.0 39
LY.} 2.009 34 1,955 33 33.9 3é
u7 1.413 4e 1.4637 u3 45.0 uy
ug 1.235% 96 1,547 49 52.5 52
e 1.520 L 37 1.423 i 4.5 4y
50 1,189 57 1.210 86 54.5 57
o1 1.451 47 1.640 B2 44 .5 45
52 2.034 Iz 1.61% Y5 Iz. 0 40
53 1,675 §3 1.883 37 48.90 43
St 1.267 1 1.187 a7 5%.5 Sé
S5 1.350 81 1.282 52 51.5 51
56 1.3u40 S2 1.277 55 53.9 53
S7 1.264 5 1.351 o3 4.0 55
517) 1.371 o3 1.290 S4 52.9 S4
5% 1.1%0 58 1.1u49 as 8.0 o8
&0 1.900 &0 1.000 &0 -60.0 60
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TABLE 4.11

Forward Interindustry Index
Portugal 60x60

Rank.

. Rank Rank Order - Rank
Sectors 1970 Order 1974 COrder (Mean) Order
i 2.276 14 2,3%561 13 : 13.5 13
2 2.73% 10 2.39¢9 12 11.0 11
3 2.090 20 1.947 22 21.0 22
1) 1.9246 3 1,551 32 35.0 37
5 16.584 1 39,747 1 1.0 1
é LY. -] L.&%6 S S.0 51
7 1.410 L3 1.29% y2 42,5 B2
B 1.098 2. 1.071 ue S50.5 S0
2 1.008 S5é 1,183 L4 51,0 o1
10 1,912 25 3.0%8 & 15.5 16
11 3.129 8 2,522 11 .9 14
1z 1,824 31 1.427 37 34.0 3z
13 1.041 53 1.021 54 3.9 55
14 1.001 o8 1.001 58 8.0 oe
15 2.600 11 2.341 14 12.5 12
16 2.107 19 1.825 25 22,0 23
17 1.496 ,Q‘35. K B -x47 S 38 L3325 A TR
iB 1.120 o1 1,121 . 48 49.5 4o
-19 1.12%9 S0 1.032 53 . 1.5 ) o3
20 1.996 23 2847 21 SRR TR AT
21 1.883 27 1.712 29 28.0 27
22 1.832 30 1.423 g 34.0 34
23 1.060 e 1,234 Ly 49.0 ug
2 1.952 24 1.813 26 25.0 2%
25 3.155 7 3.0u45 7 7.0 &
26 1.720 34 1,537 kKL 34.0 35
27 1.834 2 1.976 I2 30.5 ‘29
28 2,427 13 2,146 15 tu.S 14
29 5.274 L3 5.075% 4 4.0 u
30 1.282 Lé 1.054 Si 4a.= By
3t 2.448 iz 2.791 9 10.5 10
32 2,274 15 2.245 15 15.0 15
33 1.587 ae 1.772 28 33.0 32
34 3.510 & 2.588 10 8.0 7
35 2.1%91 17 1,911 23 20,0 21
38 2.038 e 2.147 17 19.5 19
37 1.903 26 1.828 24 25.0 26
a8 5.620 3 7.293 3 3.0 3
39 ?.8%1 2 7.803 2 2.0 2
40 2.218 14 2.084 20 i12.0 17
41 1.73% 32 1.344 L0 36.95 39
§2 1.781 3z 1.422 39 35.59 36
u3 1.521 ug 1.0%546 50 45.0 Ly
by 1.450 41 1.255 43 42.0 41
W5 1.605 37 1.485 35 36.0 3e
bé 1.056 1) 1.053 52 93.9 56
BT 2.800 ? 2,772 8 8.5 B
us 1,290 uy 1.281 41 W2, 5 u3
ue 2.068 21 2.145 i8 19.5 20
S50 1,490 36 1.792 27 3.5 30
a1 1,243 L] 1.220 [ 3] 45,0 (3]
52 1.18% ug 1.002 97 2.5 ou
53 1.202 47 1.020 o3 1.0 92
oL 1.874 28 1.631 31 29.5 2e
=5 1.135 49 1.1532 L7 48,0 bé
D6 1.003 57 1.003 546 56.5 5
57 1.000 o9 1.000 59 5?.0 o9
o8 1.433 w2 1.437 34 3.0 3]
5e 2,128 1g 2.137 19 18.5 18

&0 .1.800 &0 1.0600 60 &0.8 &0
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TABLE &.12

Backward Net Interindustry Index
Portugal 60x60

Rank
Rank Rank Order Rank
Sectors 1970 Order 1974 Order (Mean) Order
i .919 Lig 410 o1 47.5 u7
2 L 081 o8 131 58 58.0 o e
3 728 28 976 25 26.5 27
4 733 37 . 749 39 36.0 L)
= 439 uw7 200 ug 4L7.5 48
é 386 Lg U7y 49 4g.5 u9
7 1.853 2 1.4699 2 2.0 1
g 1.1042 15 1.640. u ?.5 8
g 1,129 17 V930 27 22.0 21
10 1.u490 ] 1.216 15 10.0 9
11 1.872 1 1.4673 3 2.0 2
12 1.069 20 1.334 13 16.5 1%
13 815 3 .B48 31 32.5 a2
1y 827 32 , 830 2y 33.0 33
15 1.071 19 .92 24 21.5 24
16 . .7ow 38,156 7 37.5 . 39
1727 1, 3ue o e e L, 880 T 20 oo THREL L ety Sl R0
ie 1.u437 7 1,349 11 .0 ]
i¢ 1.293 10 1.450 -8 - 9.0 -]
20 1,765 3 1.746% NP | C2.o 3
21 819 33 707 39 346.0 3&
22 653 4o it 38 39.0 W2
23 1,156 12 1.027 22 17. ¢ 16
2u 933 27 213 28 27.5 28
25 873 30 , 878 30 30.0 39
26 1.016 o2 . 984 2 22.9 —r
27 1,140 16 1.159 ig 17.0 17
2B 1.0%2 18 1.140 17 17.5 1B
29 766 39 Bué 3z 36.0 37
30 954 25 1,049 21 23.0 23
31 1.68%5 [ 1.4346 9 4.5 )
32 1.u78 & 1.357 12 .0 T
33 1.434 g2 1.314 14 11.0 11
ki) 1.153 14 1.413 10 12.0 12
25 . TBY 35 760 35 35.9 34
36 537 Y2 1.541 & 24.0 24
37 362 ue g-1:10 us 47.0 Ls
38 592 41 635 L3 u1.0 43
19 . ToL 34 1.184 146 26.0 26
40 1.15H 13 1.478 T 10.0 10
4i 1.007 23 1.105 19 21.0. 19
$2 237 26 B9 29 27.5 a9
43 1.042 21 1.556 11 13.0 i3
Ly 1.253 11 439 o0 30.3 31
1<) 841 31 610 Ly 37.5 40
b6 1.p07 24 1 24 25.0 25
u7 L 315 o2 . 038 U7 4e.5 S50
ue 233 Sé L Sl ué Si.0 51
ue 520 W3 622 4z 42.5 Wy
50 170 s7 192 Sé 54.5 57
o1 J449 L& L&E7 4c B3.0 45
o2 874 29 611 L3 36,0 38
o2 473 L3 862 32 38.%5 51
sS4 260 59 181 o7 S4.0 56
55 L 3uB 20 379 52 51.0 52
D6 L340 o1 277 1) 52.5 o3
o7 L2466 = . 3591 o3 3.5 54
58 297 53 277 25 4.0 S5
=1 075 14 ML S¢ 5e.0 59

60 000 40 L0010 61 &0.0 60
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TABLE 4.13

Forward Net Interindustry Index
Portugal 60x60

Rank
Rank Rank Order Rank

Sectors 1970 Order 1974 Order {Mean) Order
3 i 25 L2TE 13 1%.3 13
o 1 s AL 12 10,3 11
2 i 1% VP27 gy 205 21
4 . 42 V224 39 432.0 47
= N 1 5. 68Y 1 1.9 1
& 3 ) L0493 L $.5 4
ki 40 139 43 41.5 :
= Sl 021 S22 53.0 =3
k) T OES uy 51,8 =

i 0 1.945 A 12.0 12

11 = 7 1.52¢0 ia 2.8 &

B Uy 120 Lo iy, 5 =

3 e L0111 o3 52.5 o2

i a7 LB00 T S5¢.5 =7

4 1. Y 1.171 L S 16,0 1%

i 2 LAl 23 27.3 248
:7 13 3870 e 3% A SEBL e o B e

132, & LL0% L4 47.80 42

3 18 .00 a7 T 0 o4

on pagst UG jad oo CREL0 2%

o s LAZ5 F0 2.0 oo

83 043 =i o4 TLn 4 &

S L7233 I by 0 43

21 .811 2k 22.% o

] o 1.46358 g 8.9 7

jod-S L5214 o "I0.6 31

. =1 LOZT 53 1.4 3z

1. iz 1.087 on 1.0 15

! y T.624 N 4.2 S

1 i b B Yo

1.342 ik 1.491 Il e.0 G-

AT 13 1.2324 14 13.3 o

o 3z , 682 o7 25,2 K$]

2ORGE & 1.4%c 11 5.5 i

U ey LTSG o2& L O 2%

1,017 >0 1,144 iad 1.8 i=
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TABLE 4.14

Backward Weighted Domestic Index
Portugal 60x60

Rank

Rank ' Rank Order Rank

Sectors 1970 Order 1974 Order (Mean) Order
i 2,738 3 o490 i 3.2 =
2 -l 53 L8579 y5 He.0 S0
3 1.711 ? 1.740 8 8.0 B8
) LPB7 2z . 8289 2 22.5 20
] 308 o8 . 328 58 ‘8.0 59
& 325 ST JB57 53 oo, 0 T3
7 2,434 4 2.535 3 3.5 pd
g 1,123 iy 1.407 12 13. 0 13
9 1,405 11 1.u445 11 11.0 10
10 1,040 20 L S43 ug ™S 34
11 1.761 7 1.098 15 11.0 11
12 2,905 2 1.834 7 .5 5
13 1.509 13 1.734 2 1t.6 12
1y 235 o7 228 60 S9.5 1Y
15 1.097 15 831 32 24.90 21
16 1,612, 10 1,624 16 190.86 . . 9

17 CLegT e Ty oL evo o7 TTempglge st o
12 2,149 S 1.983 é 5.9 &
19 e 32 =113 Lo 346.0 38
28 1.810 21 &1 36 28.5 26
21 765 32 VTHT 37 35.0 37
22 L7433 39 .878 24 29.5 27
23 L6364 u2 AT Y4 Ly, D ()
2y 738 38 et 35 346.5 39
25 721 39 . 854 30 34.5 3]
26 -y [3) 616 Y3 3.9 L
27 BY3 27 V935 ug 37.5 uq
28 486 u9 470 oo S50.5 51
29 1.523 12 1,093 is 4.0 14
30 A4l 1 870 2B 34.5 36
31 G627 u3 A3 b 51.8 52
b 4T S0 429 56 53.0 %3
I3 .838 28 . BuS 32 30.0 28
34 564 W7 1.0u41 20 33.% 31
i .B28 29 685 39 3u.0 33
36 L334 56 877 25 40.5 43
37 Y-t Sl -34S 38 uy .5 ug
i . 863 30 LS34 1] 46.0 u2
39 , 352 S5 JHTS 51 S53.0 54
40 .BB0O 26 864 29 27.5 25
41 1,894 14 .821 3u 25.0 23
42 1,085 i 1.027 2 19.5 146
43I L6110 L5 . 439 41 43.0 45
Ly 1.732 B8 2,342 ] 4.5 7
55 JTu7 3y 629 L2 38.0 41
4 2,143 -] 3.02u 1 3.5 u
47 T37 3& , 852 31 33.5 32
48 176 &0 451 o4 7.0 o8
4 359 oS4 394 57 55.9 57
S0 3.083 1 2.84%¢9 2 1.5 1
1231 . 894 25 1.120 14 19.5 i7
S2 470 40 , 9582 L) 42,0 Ly
3 . S65 bé 1.074 17 -31.5 29
94 376 52 J4hs 55 93.5 58
55 L SES 48 951 L7 47.5 4o
56 a2 31 1.049 18 24,5 22
57 737 37 LB75 24 31.5 30
s 1.05% 19 933 22 20.3 18
5 959 22 1.64y7 ig 21.0 19

60 1.0%4 17 1.124 13 15,0 13
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TABLE 4.15

Forward Weighted Domestic index
Portugal 40x60

: Rank
. Rank Rank Order Rank
Sectors 1970 Order 1974 Order {Mean) Order
1 2,790 2 2.318 i 3.0 z
2 L PuG 27 .Uy 27 7.0 27
3 1.4689 i1 1,690 10 10,5 ig
4 LSBT 41 V930 bl 41.0 4
S , 581 42 B3y 31 346.5 27
é . 985 28 1,981 & 16.0 146
7 P97 25 PBS 26 5.5 24
8 181 98 122 a9 57.5 av
g . 118 &0 244 85 57.5 5g
10 L 345 51 YL 37 b4, G {30
11 1.902 & 1.66% 11 8.5 S
12 1.922 S 1.062 24 14,5 12
13 304 52 L3980 Lg 6.0 50
4 142 39 118 &0 59.9 &0
15 1,580 1k 1.251 20 1.0 18
145 1.93% L 1,509 14 ig.0 8
I N Y- Yo <. S 3B ERL 2 JERTRULEN 1 SEPERNNIPEL 5 U | 81
SR ¥ SRR B} <3 15 I R A R i | Tans Coad e
19 L2465 Su L1E2 57 o55.5 5%
2¢ L3746 S0 . 387 .82 5.0 o2
21 1.113 21 1.232 21 21.0 24
a2 J5B% 4 0 3S (32 G35 43
23 . 238 58 HEG 43 ue ., ug
24 L8558 B3 538 40 u1.5 42
25 1.458 2 1.488 i8 3.0 S
26 .B?% 35 L7535 34 32.0 32
a7 452 44 .27 oY 50.0 5
20 213 2 VP20 28 28.5 28
29 2.4Bé 3 1.3824 14 8.9 é
30 17y a7 L1353 Sé S5.5 56
31 Rchesy 32 LYu7 29 3.5 30
32 1.168 2 1.8%2 b4 iv.5 13
33 L7005 35 Arach 33 3%.0 33
Iy 1.358 17 1.494 17 17.40 17
35 LT 36 L8511 Y2 37.0 3%
3s 1.791 7 2,420 2 4,5 3
v 1,534 S 2.027 5 10.0 ?
3g 1,711 @ 1.745 8 3.5 7
3¢ 1.0u7 23 1,551 1S 12,9 20
L 31] 1.363 isé 1.610 13 iv.5 14
b1 1.034 2y 557 39 31.5 31
52 624 37 657 28 37.5 38
43 Y19 ug . 329 o0 ke, 0 4o
Ly E70 31 1,771 7 17.0 21
S Y Y ? 376 ye 4g.0 L7
LY 1.736 8 2,412 K] 5.5 b
L7 1,5%2 1z 1.43¢8 ig 146.0 17
ug A7y 5154 LT 5 5.0 o2
49 T20 Iy 6?7 34 35.0 25
S0 3.402 1 3.p38 i 1.0 1
51 LTl 33 Y & A ) 34,0 34
-2 H11 49 296 53 51.0 5
93 271 53 , 329 o1 2.0 5ig
a4 ,217 2B ,B8S 30 29.0 a9
S5 W63 8. 427 W7 44,0 44
56 L 615 39 808 32 35.5 36
S7 U9 iy L29 LT 45, 8 45
S 1.276 19 1.087 22 20.9 23
59 1.707 10 1.633 12 i1.0 11

&l 1,082 22 1,009 25 2%.5 2%
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TABLE 4.16

Backward Net Weighted Domestic Index
Portugal 60x60

Rank
Rank Rank Order Rank
Sectors 1970 ___Order - 1974 Order {Mean) Order
1 V731 34 ,SUS u7 bo,.S 4z
2 117 58 191 k] S8.0 =8
3 1,343 14 1.3230 12 13.0 11
y L850 28 P07 27 27.5 25
] o300 ELY L &24 43 b3.2 L7
s LoU7 43 84S 31 37.0 37
7 3.212 1 3.375 -1 1.0 1
8 2.018 & 2.973 3 Y.5 4
? 3.1u2 3 2.849 4 3.5 3
10 1.841 10 L840 32 21.0 19
11 3.172 2 1.3942 11 6.5 &
1z 2.243 S 1.43% 2] 4.5 7
13 2,549 L) 3.015 2 3.0 2
1y .193 56 L 224 1) S4.0 <1
15 1.108 .22 1.158 17 19.5 17
15 408 L0 . .B22 34 R 3I7.0 38
BT WL T2 SRR ¢ 1 1.247 . 1% 3125 10 .
1g¢  FRoger o7 B TR ST AR Sy T A S A -+ R
i1e 1.214 18 1.121 18 16.80 146
20 1.877 9 1.585 10 Y 8
21 . 730 24 839 33 2%.5 31
22 i1 33 1.056 20 26.5 23
23 977 25 .BS2 30 27.5 27
24 1.1 192 1.322 13 15.0 iy
25 837 30 987 2 27.5 28
24 767 2 621 kb 3a.0 ug
27 1.2%1 1% 1.107 19 17.0 1%
pag:] .T12 35 427 S0 U3, 0 Lé
29 1.089 23 1,030 22 22.5 20
30 1.220 17 1.71¢ 7 12.0 e
3i 1.172 20 24 o1 35.9 34
32 . BuS 29 767 37 33.0 33
I3 1.034 iy . 887 28 26.0 A
3y 1.471 12 CHEBW 48 30.0 32
39 1.435 13 1.204 i5 14.0 12
33 ,4ua uy 1,734 & 24.5 24
37 404 S0 - $2 4é.0 S50
38 .398 a2 357 862 82.0 52
k4 913 L 3] 701 32 2.0 s
L 3¢] . 558 42 L &678 4o 41,9 Ly
41 . 730 35 \SP4 U5 uo.o u2
yo 1.25%¢9 14 . 991 o4 20.0 i8
b3 . B34 31 bT6 41 36,0 35
Ly 1.939 8 1.0323 21 i4. 5 13
us 1.146 21 799 35 28.0 e
b .B%4 27 B36 29 28.0 30
Wy 415 ue T TWY 38 43.5 15
u8 , 344 S3 1.027 23 38.0 4i
ue 623 38 770 36 37.0 39
S0 143 o7 212 57 S7.0 S?
51 4673 37 1.187 14 24,5 25
S2 570 41 587 4é 43.5 [ 3
52 617 39 1,438 g 24,0 21
Sh L2862 55 w231 55 5.0 55
57 417 48 ST ' uB.5 g1
- 377 51 .353 w3 52.0 o3
w7 490 45 P19 286 36.0 36
o8 312 S4 .289 o4 S4.0 S
e 078 59 091 59 59.0 59

10 .Doo &0 000 &0 &0.0 690
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TABLE 4,17

Forward Net Weighted Dom;éti' Index

Portugal &0x60

Rank

Rank ) Rank Order

Sectors 1972 Qrder 1974 Order (Mean}
i L BP3 Dy L6500 32 29 .0
2 1,34% 24 .07 N 22.0
3 1,384 23 1.313 sz 21.0
i LguT 52 L1 Hi 44.5
S 1,897 2k 1505 15 19.5
4 1.,91¢ iz 5,97k 2 7.0
7 192 & ey Sl Hg. e
g 29 A BTN 92 g2.2
4 064 G4 A Lz 1.8
10 372 uQ .00z ] 3.5
11 3.4335 z JLetT 7 5.0
1z , 204 4e L dy uy 5
13 027 ERHN 53.%
14 iy RRRE S 2485
13 2,118 ShE - 10,5

1\") __':’1,313‘ 7:;“‘.'{ ,2}4!9 -
17 T2 £l RSN
ig 158 107 ua Ue, @
iy C1hkl Y2 Put o7 52,5
21 LE32 et e 33.5
21 1,457 14 13 13,8
2z U352 37 3 40,0
23 L1z Y 31 40.0
24 st =] ERAH a0 29.0
o5 Lo & 2L 3 &.0
U 1 21 "o Z5 23.0
27 26 ; 35 35.5
o i 13 15 18.5
2% 3. 1 14 .35
30 wy 1231 b4, 0
31 L i ik 15.¢
2 2. & it 5.0
I3 . Tt < 29.0
24 pts ? 14 12.5
5 1. 73 26,5
35 3. 2 1 1.9
7 2 S 3 4,0
38 2. 7 = 5.0
37 1 1z B.5
ui 1 17 13.0
1 33 | 39.5
G uz 40.5
Y3 3R 44.5
Ty il 44.0
b % a8 36.5
L 3 ye 4g.5o
47 e 3 : 10.0
g 41 37.C
B 1 ie 1?.5
54 27 e | 24,0
i1 V3% 39 I 37.5
b LU0 5 o 53.0
a3 Lot S S58.0
5h 1,570 18 e 20.0
L5 R ui Y1 41.5
L oo S4. 9

00 59 o9, 0

Rl 29 29.0

1 13 T 5.0

& A &t - &R0
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TABLE 4.18

Backward Domestic Iandex
Portugal 60x60

Rank
Rank Rank Order Rank
Sectors 1970 Order 1974 Order (Mean) Order
1 1.530 3y 1.3164 L2 38.0 LY1]
2 1.0561 a9 1.087 o9 59.0 59
3 1.703 23 1.4620 15 19,0 19
L} 1.75% 1% 1,763 18 4.5 13
S 1,332 ¥3 1.327 1 u2.0 43
-3 1.2567 47 1,207 L5 4a.0 4%
7 2,611 1 2.449 i 1.0
3 2.612 8 2.293 2 .0
? 1.949 11 1.829 8 9.9
10 1.870 13 1.446 29 21.0
11 2.218 2 1,578 20 11.8
12 2,105 i 1.408 14 0
13 1.727 21 1.734 12 .5
1y 1.141 o7 1.140 1] .0
1% 2.093 ] . 1.55¢0 21 N
iy 16 e 1L5BY 0 BB o 14397 . 35, 0
RN CIL'S RN T TR ¥ - SEADMES S V1T St A & 4 G
is 2.005 9 1.853 7 0
19 - 1.973 10 1.787 @ =
20 0 2,031 & 1,723 14 .0
21 1.846 27 1.433 28 ]
22 2.203 3 2.032 3 .0
23 1.6%96 26 1,479 25 9
24 1.79¢9 16 1.733 13 14.5
25 1.8064% 15 1.875. & 10.5
26 1.637 29 1.454 27 28.0
27 1.750 24 1.425 33 26.5
28 1.437 L3 1.229 S0 5.0
2y 2.020 7 1.544 e 14,5
30 1.881 12 1.978 L3 8.0
33 1.46%8 24 1.242 47 25.5
32 1.484 37 1,432 31 3u.0
33 1.558 32 1.427 24 28.0
34 1.210 83 1.127 58 55.%
35 1.821 14 1,582 19 14.5
36 1.348 42 1.95% 5 23.5
37 1.234 51 1.367 38 44,5
3z 1.7%0 17 1,238 o1 34.0
39 1.633 31 1.759 11 21.0
Lo 1,391 41 1.422 3y 37.5
41 1.505 34 1,347 Lg 38.0
y2 1.529% 3% 1.395% 34 35.5
43 1,634 34 1.427 32 31.0
by 1.44Y 28 1.299 Yy 36.0
45 1.438 3y 1.280 Lé 42.5
k& 1.704 22 1.590 18 20.0
L7 1.301 45 1.347 39 2.0
48 1.197 Su 1.438 30 42.0
49 1.447 3B 1.4463 26 32,0
Sa 1.1u43 1) 1.160 S S55.0
3 1.299 LT 1.374 37 41.5
52 1.497 25 1.248 49 -37.0
o3 1.316 i 1.515 23 33.5
Su 1.1%90 59 1.140 56 55.9
S5 1.244 48 1.298 48 ug.t
5é 1.225 o2 1.181 g3 52.9
57 1.243 49 1,306 43 Bs. 0
53 1,241 S0 1.171 &2 St.0
5% 1.134 age 1.131 87 57.%

&0 1.600 &0 1.000 60 60.10
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TABLE 4.19

Forward Domestic Index

Portugal 60x60

Rank
Rank Rank Order

Sectors 1870 Order 1974 Order {Mean)

1 1,642 26 1.477 29 27.5

2 2,367 7 2.097 10 8.5

3 1.928 15 1.818 18 16.5

L 1.308 i1 1.HH2 32 36.5

o 1.916 17 2,343 S 11,0

é 1.9s88 13 2.2a88 & 9.9

7 1.310 L] 1.155 L 344 §1.0

8 1,092 50 1.645 ug L?.49

g 1.001 o7 1.134 L] o1.0

10 1.574 32 1.89% 15 23.5

11 2.886 2 2,379 4 o

2 1.606 30 1,187 3% .5

13 1.048 53 1.014 53 a

14 1.001 58 1,081 .0

15 2.431 6. 2,074 o

Y- ¥ 1,841 _25).‘”."._ __-1_.5511 Ll i+ The

17 1.56B 337 Tt wer e

18 1,881 o1 1.685 0

19 1.124 4 1.018 o

el | 1.834 21 1.822 17 .0

21 1,.7%1 24 1.611 24 ]

23 1.8030 23 1,405 33 .0

23 1.040 Ty 1.217 38 s, 0

24 1.593 31 1.547 26 28.5

23 2.554 1 2,403 "3 4,0

ped 1,625 28 1.u53 31 29.5

2 1.639 27 1.313 34 31.3

a8 §.935 14 1.677 21 17.5

ae 2.972 1 2,091 11 6.0

3¢ 1.200 Wi 1.0u44 S1 47.5

31 2,092 10 2,148 g g.0

32 2.060 11 -2.0238 13 12.0

33 1.330 3% 1,384 Iy 346.5

34 2.188 9 1,908 4 11.5

S 1.867 18 1.2%6 25 21.5

35 2.028 12 2,125 e 10.3

37 1,811 2z 1.745 19 20.5

38 2.B45 3 2.L438 2 2.9

39 2,797 Ly 2.,8u%9 i 2.5

L 3¢] 1.842 19 1.486 20 19.5

41 1.424 36 1.093 L 41,9

yo 1,045 u3 1.09% bé Wiy 5

LX) 1.486 35 1.053 =0 W25

LT 1,131 ué 1.158B L1 42.5 Ui
Bo 1.339 I8 1.152 43 40.5 19
LT 1.6u9 52 1,044 o g 1} =3
Yy 2,362 g8 2.235 7 7.5 &
U8 1.272 u2 1.261 37 39.5 35
e 1.733% 29 1.640 22 22.9 24
S0 1.951 34 1.628 23 28.5 29
S1 i.200 L3 1.148 40 42.5 43
52 1.129 47 1.0061 57 2.0 Su
o83 1.036 o9 1.000 o8 5946.5 S
a4 1.622 29 1.511 28 28.5 30
50 1.129 48 1,146 Ly 44,0 47
Sé 1.003 5é 1,003 55 55.53 54
o7 1.000 o9 1,000 o9 592.0 59
S8 1.374 37 1.36%9 25 36,0 35
5% 1.925 14 1.848 16 146.0 o
&0 1,000 a0 1.600 &0 &0. 0 60
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TABLE 4.20

Backward Net Domestic Index
Portugal 60x60

Rank
) Rank Rank Order Rank
Secrors - 1970 Order 1974 Order (Mean) Ordex
1 L 365 3a L2248 47 4z, 9 Ly
2 LOST 59 . 088 =8 8.5 58
3 VAHEB 15 L6132 12 13.5 12
L 483 238 440 25 286.5
- . 320 41 L3246 37 37.0
& . 244 us 287 L3 Bu .0
7 1.496 1 1.3uB 0
g L P34 o 1.243 .9
9 U7 4 LTE2 5]
10 659 13 L 299 .5
11 1.180 2 re S
12 652 14 U977 i]
13 &7 i1 T2 tH
1y . 140 Sa 139 ) -
b 4G SRV e R o MET s 20, W0
16 Tregg T Tyt T pey G X
17 - L5555 2y 361 1
18 1.001 3 .Bu8 7] 4.0
1¢ A ks ) AT & 6.0
20 700 7 L A6S 11 2.0
21 1184 7 .3B1 az 30,9
22 603 12 671 10 i%.5
23 N-Y4-) 12 579 iy 15.5
2y 792 & 73D 8 '8.%
25 BT a3 L5E3 14 18.5%. 14
25 613 18 LTS 24 21.0 18
27 ALY 38 382 32 31.0 33
28 .3B3 35 177 ol 43.8 47
ae 443 32 A0S 30 31,0 33
3¢ . 881 8 , 778 3 5.0 7
31 -V 14 , 252 44 30.0 30
3 M43 29 B30 27 28.0 26
33 D50 26 KOO a2 24,0 21
3y yluy 55 , 115 o7 546.0 L
5 it % LBLs 2 24.0 22
3é 330 39 P50 L 21.5 19
37 231 48 L3548 3é 2.0 43
348 178 S 157 o3 93.5 o3
39 L3324 TH V533 16 28.49 27
Yo 373 37 JM420 29 33.0 S
41 K00 4 320 38 36.0 38
L3 428 33 V393 31 2.0 34
43 XL 17 JM27 28 22.5 20
Ly 591 22 . 2328 ye 5.9 37
5 37y 36 2AT L 0.0 uz2
4é V703 ig .589 13 11.5 11
W7 208 =1 L 274 L3 %7, 0 S0
L3:] 1%k 52 U35 28 3%.0 41
¥4 LY 31 H62 21 26,0 23
o0 . 127 a7 LING O 5.5 o4
51 297 2 V373 34 38.0 39
52 LSF2 21 248 Hg 3.5 35
53 281 43 L 519 7 30.0 31
o4 184 23 . 135 Sé 54,5 ol
95 280 4s 207 45 4.0 ue
as V225 e . 181 L] 42.5 S
o7 L 2u2 L7 308 3¢ 43.0 Ha
Sé 219 5 L1792 ol 90.5 o2
o9 L 05% 8 L0598 ov 8.3 o

&0 000 &0 .0g0 60 60,0 Ny




222

TABLE 4.21

Forward Net Domestic Index
Portugal 60x60

Rank
Rank Rank Order Rank
Sectors 1970 QOrder 1974 Crder {Mean) Order

1 LT 30 410 20 30.0 30
2 1,36y ) 1.0%6 11 7.0 o
3 L 803 15 ,811 15 15.40 13
L3 032 51 L 11% L& 4S.5 L&
) 91y 1y 1.342 L g.0 10
& U3 i2 1.268 g5 8.5 &
7 L1958 uz2 L 05h L 13 4.0 [ 3]
8 013 R L0135 o2 53.0 o3
9 LDGo Sé A57 45 50.5 o1
10 . 363 31 752 13 24.3 23
11 1.8uy 1 1.378 2 - 1.5 1
12 153 43 074 §3 3.0 41
13 .01 52 .85 53 53.0 S4

- 56.5

12.5%

L

St TTa

47.5

52.5

19,0

23.9%

4y .5

43.0

2o.0

‘7.0

246.0

32.8

28 BBl 16 616 22 . 19.0

I 1,3%% 3 L9251 13 8.0

30 200 %0 , 04t L9 by .S

31 1.0%3 10 1.137 7 B.5S

32 1.059 14 1.020 11 10.0
33 L322 35 357 31 33.0 33
3y 1.122 8 . 894 LY 11,0 13
35 600 25 458 27 26.0 28
38 1.010 11 1.123 8 9.9 11
37 800 19 T34 19 19.6 19
38 1.293 7 1,358 3 5.0 3
39 1.448 2 1.623 H 1.5 2
40 .82y i , 68U 20 19.0 20
41 317 3¢ LY L1 40.0 39
L2 Lluy L1 12y 2 43.0 43
43 486 29 , 053 y7 2B8.0 36
Wy .078 4& 096 41 43.5 Uy
] L2750 37 L3 39 38.0 37
ba ,Qug L 042 51 50.0 b
47 1.248 é 1,143 6 6.0 4
48 269 38 . 258 34 36.0 35
49 L7359 20 639 21 20.5 21
[11] L S3h 28 612 23 25.95 26
51 , 198 41 166 37 29.0 38
52 L0295 b7 001 55 3.9 =11
53 L0060 58 .000 ‘58 8.0 a8
oL 816 23 206 26 24,5 2y
o5 127 45 L4y I8 41.5 4g
-8 003 1 003 S4 54.5 56
o7 Loeg 5% 000 o9 52.0 59
ae 351 33 L 357 2 32.% 32
oY 859 17 L TTU 16 16.% 14

&t ] &0 .0L0 &G &0.10 &0
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In interindustry terms, Tables 4.22 and 4.23 summarize all the
information contained on those tables concerning the designation of
the key sector structure of the economy. Using the same procedures

as in Section 3.2,  the key sectors will be:

TABLE 4.23

Key Sectors Based on Output Indexes
Interindustry Tables

Portugal 60 x 60

z (l) B e T (‘&)' D Ml >l ( 3) T c ,(4)‘ T
Welghted Net Welghted Unweighted Net Unweighted

Sectors Case Case Case Case

1 high

3 high _
10 high high
11 high ‘high high high
12 high
15 high high high
16 high
25 high

28 high
29 high high
31 high high high
32 high high high
34 high high
38 high
39 high
40 high high
46 high
50 high
TOTAL 8 4 11 8

Key sectors for each of the four classifications were the ones
that are in the twenty highest positions for both backward and

forward cases.
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In relative tgrms,'gight sectors will be chosen as key ones:
Sectors 1 - Agriculture, 3 — Livestock, 11 -~ Prepared Feed for
Animals, 12 — Other Food Products, 16 — Cotton and Cotton Mixed
Textiles, 29 - Basic Chemical Products, 46 — Public and Private
Construction, and 50 - Trade.

Disregarding their contribution to themselves, only four sectors
were chosen: Sectors 11 — Prepared Feed for Animals, 15 - Wool and
Wool Mixed Textiles, 31 = Non Food Oils and 32 - Paints and Allied
Products.

: {25iﬁ;ébso1ﬁt;'te£ﬁs;‘eieﬁéuréégiaxs ﬂiii-beVSﬂ;aiﬁe&f”:éécﬁGES'*:
10 - Animal and Vegetable Food 0ils, 11 - Prepared Feed for Animals,’
15 = Wool and Wool Mixed Textiles, 25 - Cardboard and Cardboard
Articles, 29 - Basic Chemical Products, 31 -~ Non Food 0Gils,

32 ~ Paints and Allied Products, 34 — Petroleum and Coal Products,
38 - Primary Iron and Steel Manufacturing, 39 — Primary Non Ferrous
Metals Manufacturing and 40 - Metal Products.

Looking at the absolute indicators without considering their
contribution to themselves, we get elght key sectors: Sectors
10 -~ Animal and Vegetable Food 01ls, 11 - Prepared Feéd fof’Animals,
15 - Wool and Wool Mixed Textiles, 28 — Plastic Materials and
Products, 31 - Non Food 0ils, 32 - Paints and-Allied Products,

34 ~ Petroleum and Coal Ptoducts, and 40 - Metal Products.
In domestic terms, Table 4.24, summarizes all the information.

The key sector structure is presented in Table 4.25.
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TABLE 4.25
Key Sectors Based on Output Indexes

Domestic Tables
Portugal 60 x 60

(1) (2) 3)
Weighted Net Weighted Vowas zhoad
Sectors Case Case REEE:
1 high
3 high hiuh High
11 “high high nigh Ligh
12 high
15 high hlgn risn
16 high
20 Yl
25 high
29 high high Liah
> e SR e
46 high
50 high-
59 high

TOTAL ) E! 5 %

The domestic analysis does not coincide, as vz eoxpect, wich rhe

Eat

interindustry one. In some sectors we galn nsw Iuslghts, DSeg7or

3 =~ Livestock is now key sector im absclute torms, In thuoas of Couc
classifications. Sector 10 — Animal- and Vegzefaeble Food Oils, wnizh
was a key sector in Interindustry terms, oow, with axclusion ot
imports, loses that position, indicatiag a vavy hlgh ilmpor: depen~

dence. Sector 20 — Leather Tanning and Irdustrial Leatbzr Zrodiacis,

o4

on the contrary, in domestic and abscelute ceras now beccmas & key
sector, showing an indepeandence from Iiwporis. Seetor 32 - Paints and
‘Allied Products, 34 - Petroleum and Zoal Products, 38 — Primary Tron

and Steel Manufzcrutring, 3% — Primasy Non Ferrous Metals Hanulac-

turing and 40 - Metal Products, all show a great dependence on
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imports and therefore they lose thelr key sector positions_in
domestic terms.

Those are the most significant changes that result from using the
domestic tables. Note that the number of key sectors obtained from
the domestic tables analysis is considerably smaller than the number
obtained from the interindustry case.

Variability measures are presented in Tables 4.26 to 4.33; these
are calculated from formulas 2.9a and 2.9b. 411 information is

summarized in Table 4,34, That table presents the sectors with
'Elowest variability measuréé, uslug the procedu;e ‘oi Lnoosing the
twenty lowest variability values among all sectors. Defining'a key
gector as one for which we obtain low values for both measures (along
tﬁé éolﬁmn”édduéiéﬁg‘thébféﬁj we obtain the results presented in .
Table 4.35. If we put the information of Table 4.23, 4.25 and 4,35
together, we get Table 4.36.

Some discussion about the usefulness of these measures was
preaented.in Section 3.2. We find that 45 and 66 percent of the
sectors in unnetted terms in interindustry and domestic cases have
also a low variability measure. Only one sector, Sector 11 - Pre-
pared Feed for Animals, has both variability measures in both . domes—
tic and interindustry cases, being also a key sector in output terms.
In netted terms however, there is no correspondence among key sectors
in output terms and low'variability measures. As noted before, low

variability mesures, without high linkages, do not mean much. So
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TABLE 4.26

Varisbility Along the Column
Ioput Inverse Matrix
Interindustry Tables

Portugal 60x60

Rank -
Rank Rank Order Rank
Sectors 1970 Order 1874 Qrder (Mean) Qrder
1 S.uus 41 S.432 51 us.0 4s
2 7.161 o8 &.Bu3 o8 53.0
3 4,305 21 4.199 18 12.5
W 5.032 34 4,894 v 37.5
5 S.u4u4é B2 9.299 48 4s. 0
& S.620 "ws 5.272 u7 440
i 3.783% 8 3.8589 12 10.0
8 3.994% 13 3,332 1 7.0
? 4,021 iy 4.413 28 21.0
e L.p58 15 y.,304 24 1¢.5
11 3.223 1 3.572 -] 3.0
12 Y.917 35 4,251 19 27.0
13 4, 89 25 L .385% 27 26,0
byt %.591 28 4,573 30 29.0
13 4., 46%8 gl 4,245 20 25.0
T IR VI IR PIRTEP. & SECIINE A o - R S TR0 =
N N T RN o | ST TRASe-t SNPRTLS I - P R
18 . 3,407 ) B -Y- 11 & 9.9
1ie 3.610 & 3.383 2 i,0
20 3.498 3 2.402 3 3.0
21 4,645 31 4.874 37 4.0
prje 5.46%4 Lé S.2u43 4é ka0
23 3.4328 T 2.855 11 ?.0
L C4.2u3 19 4.293 22 20.5
Rtk aiEia ) SR - S T z3 - YL BDh T RYE T JW L0
2é&6 Y,129 i8 §.090 14 17.0
27 4,287 20 3.8T4% 10 15,8
28 4.518 27 4,317 a5 26.0
el €.5974 YL 4,918 b1 42.5
30 4. &76 32 4%.682 31 31.5
31 3.H4561 2 4,035 15 8.5 a8
32 3.822 L4 3.480 7 8.0 7
2 3.546 i 3.801 9 6.5 5
3y 4. 402 23 4,302 23 23.0 22
35 4,875 Iy y.,?718 32 33.0 31
36 S.117 38 3.440 4 21.0 22
37 5.4682 U7 Yy.,922 u2 by, 5 Ly
3e 5.983 o1 5.691 22 51.5 82
39 9.811 50 b, 784 34 42.0 y2
K0 4.077 14 3.763 B 12.0 11
b1 4.38%9 22 4,090 17 19.% 19
L2, 4,643 a9 4.543 29 29.0 29
uz J.984 12 4.018 iy i3.0 i3
Ly §.121 17 .61k 50 13.9 33
u3 4,452 24 4,979 43 33.5 3L
us 3.904 11 3.992 13 12.0 12
7 6.014 53 9.241 45 49,0 S0
48 6£.315 56 $.189 yy 50.0 51
Le 5.192 39 4.878 28 8.5 41
50 &.623 o7 6.503 Sé 56.5% S7
81 £.351 40 b, 734 33 34,5 3%
€92 4,502 24 4,894 u0 33.0 3z
52 9,942 u3 u.,328 26 34.5 37
&4 6,165 55 6.556 &7 S546.0 Sé
1 5.720 e 5.603 ue ug.s 49
S& 9.7463 ue 4.0u5 o4 £1.5 53
a7 &.137 sS4 o.,763 53 853.5 o
o8 5.986 52 6.087 55 53.5 5%
5% 7.232 59 7.232 o9 59.0 59

60 7,744 &4a 7746 &0 66.0 &0
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TABLE 4.27

Varisbility Along the Row
Output Inverse Matrix
Interindustry Tables

Portugal A3x60

Rank
Rank Rank Grder Rank
Sectors 1370 Ordar __Dzder _ (Mean) Order
i 4, 1e5 LG i3 5.5 15
s 3.1ay 8 B 8.6
3 4, &% 23 24 4.5
My 4,955 [HE %)} 43,8
] 1.5%6 1 5 3.0
& 2.073 2 t 1.5
7 &.253 o %4 42.5
g 7,807 5y 52 53,0
% 7. 744 54 ; 147 51.5
5,147 og & 10 19.0
4,65 ; w 18 7.0
&.200 hs 45.5
7,537 i - =3 52.5
7. 744 W Ei 5S4 54,5
5.145 w 25.0-
5, AT T 32 1.5
G Te 3T 75 CRED
4.5 54 T L TaE
7 =2 P 57 =3,
Y. o oy .5
L o d ra 26,0
) L3 731 u7.0 ‘
7. =g ] Hu 0 ;
. >0 19.5 5
% 12 10,59 4
L s B a7 9.0 5
5, U . IuE k§] %2.49 32
3.t A is RS iz
2. z o 3.5 %
& iy 1y 45.0 Y5
3. i MR 7 11,5 in
3, [P 148 15.5 14
&1 FRRY 23 26.0 8
34 ol 7 %5 S
15 4. 21 0.5 21
34 <. 27 26.5 %
37 5,032 31 28.5 30
kY] 3.317 Y 5.5 &
37 IS B 3 3.0 3
(3] 2.700 1 1%.0 1%
41 5.37% Ky 34.5 3é
uz 5. 904 w1 iv.5 38
43 5.u53 ue u0.5 4o
LYy T.08Y ug B4.5 ug
us .5.3%u 4 23.n 3z
s 7.3%8 21 S0 0.5 50
47 3,617 & & 6.0 7
e 4, QU9 3 kY] ] 37
ue 3747 o 11 11.5 11
50 4, AU5 pdel 19 20.5 22
51 6,223 i & 39.5 39
52 A b =5 4.0 55
53 7744 Sa 54 58.0 53
54 L.,iug 17 2 19.5 20
55 &.8u5 Gy 42 43,0 [P
5 T.TRL et 54 4.5 56
57 7,746 59 59 7.0 5
e 5.513 3% 3z 34,0 34
5% 5.878 13 1%- 13.5 i3
&0 7.THA &1 6_0 £0.0 &0
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TABLE 4.28

Variability Along the Column
Net Input Inverse
Interindustry Tables

Portugal &0x60

. Rank
Rank Rank - Order Rank
Sectors 1970 Order 1974 Order {Mean) Order
1 3. 437 4y 2.767 ag 38.5 38
2 2,899 0 Z.410 20 25.0 23
2 3,097 (1| 3.291 40 Le.0 u2
i 1.577 2 1.684 u 3.0 2
= 2.97% 36 2,761 26 31,0 31
& 2,054 8 2,321 1L 11.10 10
7 Z.990 53 4,041 52 52.5 ]
5 2.953 33 2,625 21 27.0 27
9 3.u458"° 45 3.442 4s 45,0 ug
] 3.886 52 4.282 56 54,0 55
11 2.780 28 3.508 L& 37.0 37
17 4. 245 55 3.902 51 53.0 53
13 2.978 35 3.334 42 39.0
1y b.i%1 -1 Y, 104 53 5I.5
1% 2,720 as 2.525 . 17 .0
e SRS T AR T e i T
I FLuge e g e Pwa o R ¥ 1R
1 ;3. pou 3% I N AT { T W5
59 TIL20% 13 2L 11 .0
o 3.03& g 2.90G 31 .9
21 3.634 ue 3.765 50 .0
e 5.053 59 4.831 58 5
7 1.704 & 1.72¢ 5 .5
oy 3,235 uy 3.327 42 ) .0
s 7,680 24 2,632 U 22 TR0
ys 3,146 w3 2,677 23 33.90
A 2.695 37 2,379 15 25.0
ol 4877 58 4,291 5% 57.5
= 2,192 12 2.317 13 12.5
2p 5,090 &0 5.574 &0 60.0.
31 2,940 3u W, 242 £5 4.5
32 I.847 51 3.078 ] 53,0
T3 2,594 pedi 2.964 i 26.0
I WL 590 s7 Y, 9u1 59 58,0
35 2,794 o9 2.401 1é 22.5
s 2,765 27 2.867 30 28.5 o9
EY 2.083 il 2,078 % 8.5 4
e 2,920 32 3.519 47 39.5 40
39 2,757 26 3.388 T} 35,0 35
] Z.4%0 50 3.452 1 uE. 5 51
L1 2,041 15 3.128 37 26.0 264
Lo 2.577 18 2.515 18 18.0 16
47 2,918 31 3.606 ug 39.5 41
Ly 2.618 22 3,100 38 29.8 30
u 2,214 ik 2,121 10 12.0 12
ba 1.82y 7 1.899 7 7.0 rd
y7 2526 17 2.854 29 23.0 a2
L5 4.4yl 54 4,193 54 55.0 56
4y 3,484 44 3.156 8 2.0 Yy
SG 2.082 g 1.980 8 8.5 g
5t 2,134 11 2,534 19 15.0 14
52 2,663 23 3.023 33 8.0 2
53 2.401 16 2.763 a7 21,5 18
T z.137 4o 2,727 24 33.0 33
55 1.607 I 1.478 3 3.0 3
56 1,634 4 1.605 2 2.0 4
7 Z.551 47 3,299 TS 4y, 0 w7
58 1.657 5 1.811 3 5.5 &
oR 2.590 19 2.240 1z 15.5 15
&G 1.0e0 1 1.000 1 1.0 1
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TABLE 4.2%

Variability Along the Row
Net Output Inverse Matrix
Interindustry Tables

Portugal 60x60

- Rank : Rank Order Rank
Sectors . 1970 Order 1974 Order (Mean} Order
1 2.840 oG 2.549 26 27.5 27
2 Z. kY9 27 2.481 2% 25.5 el
3 5. 454 52 5.826 57 54,5 54
M 3.01h Iu 3,343 38 246.0 36
5 1.9%0 19 2.585 27 22,0 23
& 1.985 18 2.227 20 19.0 ig
7 3.247 36 3,172 35 35.5 IS
8 6.128 57 S.LL0 55, 54.0 57
9 6.955 59 4,923 51 55.0 =5
10 3. 100 35 3.634 yz 318.5 39
11 W.782 ug 4.B52 50 Lo, g ©w9
1z 3,562 W1 3.551 46 4o, s b1
13 R,847 31 2,777 g 58.8 30
1Y .00 1 .000 1 1.0 1
15 5,925 s5- 6.057 58 56.5 58
1¢ 5.912 5y 5.442 56 55.0 5&
17 3.698 uy 2.967 .0 12 _
PR RGET T e W S TEe A TR e R e e
1y 5.853% 7 53 3,917 .5 sp
20 u.e97 49 5.294 .S 51
21 4,188 & 4,067 0 (Y3
a2 2,978 32 3.076 .0 32
22 5.122 51 3.743 5 ("
] 3.395 37 3.661 .0 uy
25 2.00s 20 1.906 5 19
26 1.566, 14 1.5%7 .5 14
a7 3.418 38 2.662 0 33
2 1,349 11 1,415 .0 12
2 1.932 17 1.585 .S 15
30 3.529 uo 3.575 .5 42
31 3.503 ki 3.205 S 37
32 3.435 bl %043 .5 4s
33 i.777 is 1.776 0 i6
3y 1.218 2 1.230 0 8
35 1.7684 16 1.792 0 17
3& 7.339 60 6,43y .5 &0
37 6.298 58 &.864 .0 59
ki) 2.503 28 2.3469 S 25
39 2.287 23 2,314 o 21
7)) 2.118 23 3.378 0 31
41 2.295 24 2,940 5 28
y2. 2.864 30 2.507 .5 29
43 6.092 =T 2.067 .0 oz
uy 2,185 prte] 2.874 .0 26
us 2.993 33 3.041 33 3.0 k1t
46 2.328 25 2.338 22 22.9 23
47 .85 4 977 4 4.0 u
48 3.696 43 3.7463 45 4,0 N
49 1.37% 13 1.383 12 12.5 13
50 1.34% 12 1.361 i1 11.5 11
51 1.103 7 1.089 7 7.8 7
52 3.903 4 3.2964 37 41.0 43
53 000 2 000 2 2.0 2
5y 1.316 % 1,254 % 2.0 9
55 5.089 56 5,094 53 51.5 52
56 4.495 47 4,850 ue 48.0 us
s7 .00 3 000 3 2.0 3
58 1.341 10 1.327 10 10.0 10
59 1.013 6 1.036 & 6.0 6
60 1.000 5 1.0600 5 5.0 s
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TABLE 4.30

Variability Along the Column

Input Inverse Matrix
Domestic Tables

Portdgal 60x60

Rank
Rank Rank Order Rank
Sectors 1970 Order 1974 Order (Mean) Order
1 5,937 397 6,283 4a 43,5
2 7.32% 58 7.126 =58 S8.0
3 4,887 1S L, 992 13 4.0
L 5.604 29 5.801 35 32.0
1 5.881 38 Z.BY44 34 37.0
[ 6,252 s 6,023 4o L2, 5
7 4,161 2 4,323 3 .9
8 LY ) & 3.923 1 3.9
9 L4.348 o W81y 8 4.5
10 S5.092 1% 6,135 u3 31.0
11 3.847 i 4.971 12 &.5
2 5,480 27 S.412 19 23.0
13 k,761 11 4,735 7 9.0
14 6.789 b &, 793 35 54.5
15 5,007 28 5.462 25 26.9
ALy gmme i L 31 HELT
¥ 5.365 aw GaUdL 3¢ SRS R
18 y.219 3 4,453 iy . 3.5
19 LWL 202 Y 4,504 1] b.5
29 4,534 7 4.B3% 10 8.5
21 9.293 22 .76k 3u 28.¢0
22 5.788 2é 9.4y 21 28.5
22 4,509 10 5.238 15 12.5
2h b, 9u0 8 L. 722 b 7.0
25 5,311 23 5.378 17 20.0
25 L. 941 14 5.u43 22 19.0
2 5.724 33 9.4673 J1 32.0
23 5.776 35 &. 632 L7t 42,5
29 &, 047 41 $.728 33 37.0
30 4. 854 14 4.834 G 11.5
31 bW.802 12 6.197 U5 28.5
32 5.2u8 21 5.424 20 20.5
33 2.015 i7 5.3u% 14 16.9
34 4,823 55 &6.959 57 56,0
35 5.4332 i) 5.588 28 26.5
14 5,843 37 4.271 2 19.5
37 6.288 L7 9.724 2 39.9
38 £.96% 57 6.761 53 5%.0
39 6,210 uy S.453 24 34.90
up §5.721 2 5.515 24 29,0
u1 S, 4689 31 59.905 37 34,0
L2 5.610 30 5.581 27 28.5
43 4.822 13 S.4u9 23 18.9
Uy 5.078 i8 4,366 L1 33.5
(3] 5.7595 3y 6.120 42 38.0
¥ 4.570 9 4,889 11 10.0
L7 6.505 o1 6.205 k6o 48,5
g £.528 52 5.588 29 40,5
49 5,458 24 S.411 18 22.0
S0 6.877 5& 4,771 o4 55.0
51 5.971 L] S.667 30 35.0
52 5,137 20 6,313 47 33.5
93 6.097 Y2 5,197 14 28.0
ob 6.344 53 4£.825 S6 S4.5
55 &,112 u3z ‘6,154 Ly 4¥3.2
LT &, 304 48 4.543 50 4e.0
S7 &.252 L3 5.946 38 42,
S8 &.368 e 4.571 51 50.0
59 T.336 o9 7.34b 39 59.0
&0 7,744 &l 7,744 &0 &0. 0
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TABLE 4.31

Variability Along the Row
Qutput Inverse Marrix
Domestic Tables

Portugal 60x60

] Rank
Rank - Rank Order Rank
Sectors 1970 Order 1974 Order (Mean) Order
1 5.580 29 5.518 29 29.8 a9
2 Z.5u2 1 3. %09 5 3.0 2
3 4.27y 19 5.143 23 21.40. 19
4 7.554 51 7.10% y2 bé.35 47
5 y.108 4 3,604 2 4.0 [T
& y.237 10 4.2u8 9 2.5 &
7 6,598 41 7.379 ug uL .5 45
8 T.4655 ok 7,632 o2 53.0 B3
9 7.74é Sé 7257 44 51.0 51
10 5.997 33 4,852 17 5.0 24
11 u.234 9 y, 359 11 i0.0 11
12 7.004 45 ° 7.245 43 by, 0 43
13 7.604 o3 T.709 o3 23.0 S
ib ST LTS 57 7.746 - 56 56.5 57
15 5.276 264 5.043 21 73.5 25
16 5.637 20 5.824 iz L 31,0 il
= Ly AR ki A STE B Lo S T
18 - 7,185 [T “YL AT U T R 1= S
19 7.243 Le 7.746 57 52.5 Bt
290 5.175 - 23 5.032 20 21.% 24
21 5.000 26 5.323 2% 22.8 T2
22 6.854 43 7.506 S1 7.0 B
23 7.449 50 6.381 35 2.5 (5
24 5.019 21 .18 24 e, 5 iy
25 3.801 5 y, 192 8 6.5 & .
26é L. 857 16 5.3560 27 2.9 ° o3
27 &.BE3 34 &£. 154 33 34,5 Iz
ped 4 4,212 8 4,855 18 i3.0 1
29 4,316 13 4,228 ic 11.9 12
30 b6.486 Y1) 7.413 w9 Ly, 5 b4
31 4,239 11 u.08% é 8.5 7
2 4.196 7 4,371 12 2.5 &
33 5.870 3z 5.742 31 31.5 32
34 1,782 4 4,163 7 5.5 ]
35 5.249 s 5.518 28 26.5 28
35 5.305 o7 4,942 i¢ 23.0 2u
37 5.213 24 5.370 26 25:0 27
a8 4,473 is ~3.706 -3 .5 10
39 3.757 3 3.5u4y 1 2.0 1
40 u,341 14 4,854 14 15.0 ié
L1 6.005 i 7.271 G 9.0 29
2 6.8u2 [T 7.075 Wi 41,0 b
u3 2.5955 28 T.352 us 36.5 b
i 7.207 47 7.098 41 Uiy, 0 Y
(1) 4.1463 3e 6,800 39 3.5 2
44 7.384 u9 7.451 50 4P, 5 50
L7 3.5962 2 3,758 4 2,0 3
ug 6,137 37 6.188 3 35.5 35
4y 4.4y42 15 L,718 14 14.5 15
50 5.0585 2D L.816 15 iB8.5 17
51 6.447 39 b6.4628 37 38.0 .37
52 7.575. 52 7.738 5% 53.5 55
53 7. 744 1) 7746 58 8.0 5
S5Y 4,784 17 5.131 22 1.5 16
55 46.886 bl &.788 s ‘41.0 1
56 7.723 55 7.722 Su 54,5 54
S7 AT 59 T Thé a9 59.08 59
58 5,744 3t 5.703 3¢ o 30.8 30
59 4. 095 12 4, u7h 13 12.5 13

&0 T.Thb 60 7,748 &0 60.0 &0




-t

237

TABLE 4,32

Variability Along the.Column
Net Input Inverse
Domestic Tablas

Portugal 60x60

Rank
Rank Rank - Order Rank -
Sectors 1970 Order 1974 Order {Mean) = Order
1 3.798 L 2.812 28 I7.5 41
2 I.4e2 b1 3.140 ki 32.0 U2
K3 3.uy} yo 3.220 St 45.5 LY
[ 1.825 2 1.955 3 2.5 2
<) 2,919 2L 2,552 17 20.5 17
) 2.571 iy 2.757 20 17.0 15
7 L, 574 57 4,828 123 S946.5 =7
8 = yz 3,339 L31) 41.0 L 11
e 3.9g2 02 b, 104 a4 53.0 S5
ig 3,135 34 2.278 10 22.0 20
11 2.773 21 2,767 22 21.5 19
12 4,420 o5 - 3.370 b1 4.0 ue
13 3.353 v 3.84¢9 S0 43,5 us
iy 2,982 28 2.808 25 25.3
. 15 2.96% 27 2.081 33 30.0
PG RSBl s 35 0 R BB. LB g ST 3 .
T S L T L R S TS SR e e BRI SPSURR: 1~ 2 el
18 3.4624 44 3.578 §7 .. 44,5
ie 2.478 19 2,953 30 24.%5
20 3.521 4z 2.907 27 35.0
21 4,034 o4 3.739 ug S1.0
22 S.472 o9 5.348 o9 59.0
a3 2.024 7 2.031 y 2.9
24 3,606 45 3.949 a2 48.5
25 2.911 23 2.018 32 27.8
26 3.375 jc2:] 3.19y 34 37.0 40
27 3.727 L7 2.454 13 30.0 29
28 W.534 S5é 2.54, 1& 34.0 3g
- 2.632 i7 2,793 23 20.0 14
20 5.8617 40 5.909 &0 &40.0 &0
31 2.673 1B 2.518 15 14.5 iy
32 2.%517 12 2.220 g8 io.o K
33 2,032 B 2.127 7 7.5 7
34 3.867 S0 4,514 =5 52.9 ok
35 3.106 32 2.794 2y 28.0 27
34 2.943 25 3.538 LY 35.5 37
37 2,475 11 2.279 ? 18.0 10
3B 2,631 16 3,172 37 26.9 2%
39 2.998 29 3.310- 39 3y, 0 34
4 3.728 18 3. 477 Ly Lé,0 [ 3rd
g1 2.346 9 2.917 14 11.% i2
42 3.134 33 2,955 31 32,0 30
H3 2.94% 26 2,679 19 22.8 21
4 3.5546 by b,847 S7 50.5 %2
us 3.201 35 2,932 29 32.5 32
Lé 1.999 b 2.054 S 5.9 &
b7 2.760 20 I.502 L5 32.5 33
4ge 5.321 e 5.197 a8 S58.0 58
ye 4L.0n7 93 4,054 =23 a3.0 S6
50 2.4%58 10 2,373 11 16.5 11
G1 2.53¢ 13 2.929 28 20.5 i€
o2 3.un0 I° L2951 38 38.5 43
853 2.895 22 3,389 42 32.0 31
o4 Z.18%° 35 3.135 34 34.5 35
1 1.9350 3 2.077 & b, S L4
56 1.980 5 1.860 2 3.5 3
o7 3.873 91 3.758 yue S50.0 a1
58 1.968 y 2.%48 12 8.0 B
ue 3.60632 30 2.761 21 25.5 23
&0 1.000 1 1.000 1 1.0 i
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TABLE 4.33

Variability Along the Row
Net Qutput Inverse
Domestie Tables

Portugal 60x60

. Rank
Rank . Rank QOrder Rank
Sactors - 1§70 Order 1974 Order (Mean) Order
1 3,938 43 Z. 837 27 35.0 25
2 2LAPE 24 z2.781 23 4.5 21
3 5025 S &.552 59 4.5 ae
i 2By 7 Dy 3.728 34 2¢.0 29
s 2651 1¢ 2,777 22 20.5 19
& 3. 034 21 4,693 u7 9.0 un
N 3,722 KT 3,295 28 32.0 33
2 So9R Sz 5,239 g1 S2.0 g2
G i 1 4,988 ug 24,5 22
10 G 2.493 23 37.0 34
11 L 5,142 4o 4.0 49
12 17 3.8%4 7 37.0 37
13 22 3.31R 28 8.9 28
1y e Li0e 1 1.5 1
15 e &L UAL i CEh LG CBAe -
U e EIRS S Y T R AT L B e e A e -
i7 2 ué& 3.965 32 - ..u2.0 Wy
18 3 i 256466 21 2%.5 24
12 4] 52 5,975 94 Su, 0 S4
oo 4 “1 5. 4631 S 2.5 i
21 o4 L7 G, u5E0 k& Mé D U7
=2 3.1895% i 3.398 sl 3.0 34
z3 7,338 A9 1.8%3 3& ue. g 48
oy L 5 EAs 4.200 L3 Lo,S 41
2% .01t 12 i.866 1 17.6 16
Zé VLTES 15 1.817 15 5.0 14
27 3.2 Iy 2.820 26 30.0 34
28 1,432 1t 1.733 i3 11.5 11
2% Z.188 i3 2,420 a¢ 26,5 27
30 wopin L I.894 29 1.5 43
21 3,817 xy 3.733 35 37.0 g
iz FLHAL Y 4.375 Ly 42,0 L]
ERis = Eene =2 2.269 18 20.5 20
Iy 1,435 13 1.430 B 10.5 10
i) 1.840 1o 2,105 17 14.% 15
) 7.387 L) 4.5¢00 s S58.5 5%
A7 &£.6525 58 F.208B ab 52.0 60
e 2.91% 3% 2,808 25 246.0 25
3% 2.004% 7 2.45 19 18.0 18
40 $.371 20 4¥,103 41 0.5 2
41 T.2%4% 21 1.7440 iy 17.5 17
&2 2,881 29 3,387 31 30.0 31
L3 &.0221 TS 5,304 52 Sh.0 o5
L2 2,414 22 3.334 30 26.0 26
uG ‘3.2%0 35 L, 147 42 38.9 39
- 2. 648 25 2,781 24 4.5 23
47 1. 086 ) 1.85% .5 5.9 S
ug 3.907 ua . {13 LY 1.0 B2
42 1.3%0 iy 1.431 12 13.0 13
o0 1.384 ? 1.495 10 9.3 e
a1 1,185 B 1.173 & 7.0 &
a2 4.111 34 L.472 45 S, 0. 45
53 . aa80 & L0080 2 2.9 2
Su 1.yug 11 1.443 @ 10.0 9
55 o, 350 o 5,334 o3 31.9 51
D& I 274 (3=1 &1y e ue., 0 S0
o L0BD 113 C, 000 3 3.5 2
58 1.482 12 1.504 11 11.5 12
57 j.138 7 1.203 7 7.8 7
&1 1.000 4 1.000 ) y.5 L




239

TABLE 4.34

Sectors with Lowest Average Rank Ordering Classification
' Based on Variability Measures
Portugal 60x60

Domestic

Interindustry
Net Case Net Case
Along  Along Along  Along Along Along Along Along
Column Row Column Row Column Row Column Row
1 *
2 * *
3 * L] b
4 * *
B % s L r— N . % B
6 [ i ) ° i 3.36 oo P ooyl ks
7 * : *- M
8 * *
9 *
10 6 ] *
11 . ] . ] ] %
12 _
13 *
14 * *
15 * .
16 *
17 * *
18 ® * *
19 * * *
20 * . ]
21
22
23 * * * *
24 3 3 *
25 * * 3 B *
26 * % * *
27 *
28 * * * *
29 * ] ) * *
30 ' *
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TABLE 4.34
{continued)

Y

Interindustry Domestic
Wet Uaze Net Case
Along Along Along Along  Along Along Along  Along
Column Row Column kow Column Row Colymn Row
31 L+ B * *
32 4] & o] +] *®
33 * * * o] o]
34 * % 3 *
35 b A *
36 *
37 A %
3B * "
40 3 4] *
41 % ] fal
42 %
43 * *
44
45 *
46 * * * *
47 * # % %
48
49 * * o] 2] #
50 & g * o] &
51 4 ks ® &
52
53 s [ *
54 % k * *
55 * %
56 * %
57 % *
58 B & 4] ]
59 * el ] % *
60 & 4] ] ]
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TARLE 4.35

Key Sectors Based on Low Variability Measures
Portugal 60x60

Interindustry Tables _ Domestic Tables
M (2 ©) 0)

Sectors Unnetted Net Case Unnetted Net Case
3 Low
5 Low
6 Low
10 Low
24 o,
25 Low
29 Low
31 Low
32 Low Low
33 Low
35 Low
40 Low
41 Low
49 Low
50 Low Low’
51 Low Low
53 Low
58 Low Low
59 Low

60 Low Low
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TABLE 4.36

Key Sectors Based on Output Indexes
 And Variability Measures

Interindustry \ Domestic
Key _ ' Key Key Key
Sectors Sectors Sectors Sectors

Table Table Table Table Table  Table Table Table
4.23 4.35 4,23 4.35 4.25 4.35 4.25 . 4.35

Sectors (3) 6N} & @O O L) (%

3 high low high

5 low
6 low

< high ~3ow., - high

: 2 k gLl S : AT KRS L G
“Mive hgho o 10W T Ll Cochdgn S Row e BABTY L R e

15 high ‘high. Coehigh e high

20 high low high

24 low

25 high high low high

28 _ high

29 high- ' low high

3l high low hizh

32 high low high low

33 _ ‘ low
34 high igh

35 ' low

36 high

38 high

39 “high

40 high Low high

41 : low
49 low

50 low low
51 low low
53 low

58 low low
59 low

60 low low

Total 11 3 F 9 5 3 6 7

Percentage 45 Q . 6b ' 0
of cases with coincidence of linkage and variability terms.
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this variability information can Only'be;used'as a'éomplement to the
11nﬁ§ge results, because they could give an idea about the degree of

conceﬁt:ation or dispersion of the linkage impact.

A

e

4.3 Key Sectors from an Income Linkage Viewpolint

The analysis to be pursued héré is baéed on formulas 2.70, 72, 74,
76 for the absolute indexes and formulas 2.71, 73, 75 and 77 for the
relative indexes. The results of the applicatton of those formulas are
préséntéd in Tables 3.37 through 3.44. In each table, a raﬁk;ordering
was established for éach'Ye;r-(coluﬁn) and a meah_value was calculated
over the two rank order years. Table 4.46 summarizes the information,
considering only the sectors which are in the.twgnty highest positions
for each indlcator.

- As mentioned in Section 3.3, some authors have suggested that
;changeg in income multipliers could also provide a convenlent summary
measure of the stability of the national/regional structure. Table 4.45
presents the average income multipliers for the two years and for. the
two aggregation levels.

The pe:céntagg changes observed thus far, for the two disaggregation
ievels, are a :eéult of the different disaggregation levels, and also of
the relative importance of each Bectbr.iﬁ relétion to gross output.

When we calculate the sectoral averages of the income indicators, the
gross output share of each sector to total output was excluded. This

accounts for the different percentage increases/decreases between the

two disaggregation levels.
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TABLE 4.37

Interindustry Tables

Portugal 60x60

: Rank ,
] Rank - Rank Qrder Rank
Sectors 1970 Order 1974 QOrder (Mean) Order
1 2ay - Y Lig g, o 14}
2 TR 35 2.838 7 21.5 )
A 57 3% Ll 22 35.5 38
y Nl G LE5E 38 ua, g 41
5 V363 ys L334 4o B7.0 Y7
& R ¥l gl L3448 %] 1.0 5%
77 AR.E2G 1 ?.01s 2 1.5 1
g 34T o T.167 £ 7.0 &
G 1,802 oy 2,187 31 17.5- 1y
10 S, 4é1 o 4,815, g 3.5 3
11 14,533 3 8.191 3 3.0 2
1z b.311 7 2.757 2] 7.5 7
13 1.75 214 1.432 21 20.5 19
il 5. 185 o 1.725 & 10.5 5
15. “1.,241 27 LBu1 31 29.0 30
15 1.335 an P01 29 37.0 28
17 2,735 11 1.965 iz 11.0 i@
o t.u2y o3 1.914 i4 ig.5 16
19 1.328 26 923 27 26.5 aly)
>0 2.5%0 11 1.48% 16 i4.,5° 1z
21 510 43 07 L5 uy .0 4y
22 VS&3 b1 RIYY) 43 4.4 43
23 811 5 768 23 3u. 9 i)
2y BO7 19 1.188 25 22,0 2u
oS L4z o2 1.4:3 1% 20.5 20
b 58w 34 V595 39 33.5 39
7 2,370 13 1,767 15 14,0 i3
22 1,073 20 989 24 28.0 29
el el (h¢) 1% 1,441 ll 17.5 15
20 2,953 .9 2,873 gl .0 g
31 7138 L 5.73% Y L0 S
30 .07 17 1.212 ! 24.%5 21
32 o.En 14 1.222 23 19.5 17
Iu 5.1l & 16,300 1 3.5 i
5 1.01% 31 © L &30 14 33.5 3z
3 1. 080 .9 7.598 1 19,5 18
i V25 [ Yoo 42 45.5 [T
38 2,353 14 1.425 17 15.5 13
3% 1,16l o 1.969 13 20.5 22
40 593 37 17 o 32.5 31
4i LBas 3z &8¢ 37 34.5 7
u2 1.525 o1 8en 34 25.5 24
H3 JETE 4y SiiE i {i 40,9 4z
by 2.551 i2 s IS 23.5 ash
45 1.851 1g 317 51 34,0 5
b d .816 3h 712 34 3u.0 36
47 , 260 ug LSak 41 By, S 45
4g .23y 51 L3832 w7 4o, g 4s
4% LIaz L& .261 g 4%, 0 50
50 L1008 53 L15g 5% S4 .0 AT
S1 Lol 54 .. 2ey 51 50.5 =2
52 R =jedi] 33 i’ 39.5 49
53 471 4y 1.371 33.0 32
Sy L 132 S& L1112 57.0 o7
55 al-kt LT 199 5 6.0 St
54 L133 55 .18 S S54.5 =5
ST AR S L1029 57 57.5 58
58 Lo 57 2 Se 5.5 56
5e L DEE Be L0SE bl £9.0 57
ai (1KY &0 My eits el &0.0 &0
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TABLE 4.38

Type 11 Income Index
Interindustry Tables

Portugal 60x60

" Rank

Rank Rank : Order Ranlk

Sectors 1970 Order 1974 Order = (Mean) Qrder
i 2,402 45 o, 859 43 G, G Wa
2 2,583 8 "7.118 & 23.0 0%
k! 2,810 ug 3.342 3w 37.0 28
" 3,283 35 3,570 3z 1.5 .35
5 2,384 uy 2,589 47 W7. 0 47
& 2,041 4 2,502 50 52.90 53
7 109,427 1 18.788 2 1.5 ]
8 T.856 g 7.819 & 7.0 6
F 4,147 27 6,061 - 12 20,9 16
10 ub 4ol 2 11,046 5 3.5 L
11 24.90%5 3 17,047 3 3.0 2
12 10,255 7 7.535% 7 7.0 7

13 4. 80% 23 Y.598 21 22.0 2

1y 10,4851 b 5.072 19 12.5 10
5 y,817 22 3.491 29 25,5 27
1s L., &35 25 3.857 28 26.5 28
17 6,851 11 5,957 14 12.5 ‘1t
12 u, 201 2 5,427 15 0.5 18
1 4,11t 28 I.624 30 9.0 o5
30 b.uel 14 4,805 20 17.0 15
z 2 800 42 2,771 . 3.5 4s
o) I.738 (] 3.412 32 31.5 32
23 3.10% 37 3.278 37 I7.0 39
M 4,851 21 4,057 25 23,0 24
oy Y. 789 2h 5.330 17 20.5 1%
24 .78 z 2.990 ui 42,0 §o
o7 &.337 15 5,237 18 16.5 iy
a5 3.735 31 3.8%0 a7 29.0 30
2% &8.953 10 5,364 186 13.0 13
29 &, Elto 1z &.811 10 11.0 9
z 1. 2i u 12,583 ¢ Y 4.6 5
32 5.323 i8 4,121 2y 71.0 z6
33 5,608 17 - 4,286 23 28.0 17
34 10.827. 5 32.193 1 3.0 2
35 3.970 25 3.311 15 32.3 3z
s 3. 40U 22 &.LT2 11 22,0 o2
7 2,175 S0 P T i Y4y 47.90 ug
tc] 7.515 9 &6.177 12 10.5 8
30 5,901 164 6.918 ? 12.5 12
up o892 41 3.584 31 34.0 37
41 2,851 32 3. 1uy 37 35.5 I
Yz 4,995 20 2.904 26 23,0 25
%3 Z.7L7 Ly 2,923 4z 43I, 0 43
Yy &, 701 13 3.323 35 2u.g 26
4s 5,115 19 2,613 44 32.% Iu
bé 3.13% 36 3.178 33 37.0 uo
w7 2,401 10 3.082 ug 43,0 uy
4g D138 52 2,532 uy 50.5 50
49 2,354 43 2.340 52 S0.4 49
Si 2,100 53 2,179 =5 S4.0 Sy
51 2,148 51 2,483 51 1.4 S1
52 3.415 3 2,547 1%} 1.8 41
52 2.904 29 4,43k 22 36.5 31
54 1.96% =5 2.072 5 56.5 54
5% D,23é I 2,227 53 1.0 Lted
54 1.957 56 2.188 Sh 5.0 55
57 L1328 &0 .2un &l 40,0 &0
=5 1.9u> 58 2,122 Sé 57,0 57
S 1.952 57 2,089 57 LAl 58
0 1.708 =6 1.0% 59 530 59
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TABLF 4.39

Net Type I Income Inde:é-
Domestic Tables

Portugal 60x60

Rank

Rank : . Rack | Order Rank

Sectors . 1970 Order 1974 Qrder - {Mean) Qrder
1 L1at 53 L 4s,5 50
b 1.u1% - 10 o 7.9 -}
z L3RG 42 2% 34 .5 34
4 L AT Qi 3 35.0 3a
] LA9S Y5 ug u5,0 L4é
& 11y =1 4a 50.0 o2
¥ 50.%72 1 1 1.8 1
& 2.932 L 3 3.5 3
4 1.2481 14 4 10.0 ?
19 11.07% 2 g S.0 L)
11 B8.105 3 2 2.2 2
12 2.732 5 12 8.9 7
13 1.591 8 11 9.9 8
14 L T26 26 31 8.3 27
15 N-T-¥) 249 29 29.0 9
15 37 2 34.5 35
17 1 156 18 17.0 146
18 19 10 14,5 12
1% 18 22 20.0 21
udi] 1 13 21 17.8  r
21 41 M3 Wz, 0 u2
g 3u 33 33.8 32
S ) 33 34 33.9 33
2n 1 11 17 14.0 11
2% 17 13 19.0 13
LS . Iz 3B 33.0 37
27 1. 13y 12 17.0 1e
g Sl 49 42.0 U3
) 1. 1z 2% 16.0 1%
0 2. 7 4 5.2 S
I 2. & 1 10.10 10
3z e, 28 oL { gt
20 2% R, (S e
e K 1%.0 b
27 L 31.0 31
tg k4 18.5 17
=0 H u5.5 T
B 2 34 268.5 28
A A 5 23.5 hoics
Gt \ 47 39 .0 45
L S 3A L7 4ti.32 31
yi S oy 24 2u.0 bk
3 LAY 3% 4i 41.3 Wi
b 1. g 28 18.5% 20
ul « [ 25 52 33.5 36
g LAB3 30 23 26.5 24
uy Lo 42 45.5 2]
3+ B 48 37 42.3 Ly
Lt L 35U B3 4g us5.5 L34
St L1s7 52 o4 - £3.0- St
Tl 177 =1 g0 56.5 53
oo 601 33 o1 1.0 39
o5 L3 Y is 30.0 30
ok 18y og o7 So.0 gé
% it 44 = Le.5 o1
o Lioe 5% Y 55.5 55
T N oe T 57.0 S7
o 7 oY 58 57.5 =8
T T =9 = 59.0 e
& i &0 &0 &0, 0 a8
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TABLE 4.40

Type II Inconme Index
Domestic Tables

Portugal 60260

© Rank
Rank i Rank Order Rank
Sectors 1470 Order 1974 Order (Mean) Order
1 2.0u8 45 2.086 37 hl.0 41
2 3,740 13 b, 401 S .0 7
3 2,154 41 2.210 33 37.0 3é
L 2.5u% 3y 2.6u% 22 28.0 2%
S 2004 Lo 1.907 47 437. 0 o6
é 1.759 o4 1.895 L3z} 1.0 o2
7 7?.800 i 12,568 1 1.0 1
8 &.153 S 5,328 3 Lh.0 3
9 3. 493 164 4,393 - 11. & g
i 18.987 2 4,112 7 4.5 4
11 14,113 3 5.813 2 2.9 2
12 46,4461 L3 3.320 i3 8.5 ]
13 4.04%s 4 3442 11 10,0 g
1 2,845 30 2.11% 39 32.5 33
15 3,357 19 2.297 26 22.5 24
ia 2,400 33 2,287 27 30.0 30
7 I S 17 3.1591 15 16.0 12
ig 2.972 24 3.4ue .10 17.0 3
1 3.0%% 21 2.408 24 22.5 25
20 3.81% 12 2,384 22z 17.5 17
21 2,237 37 2.0L7 -39 39.0 37
22 3.141 20 2,654 21 20.5 21
23 2.3&0 a7 2,100 34 346.5 35
2u 3.705 14 2.811 18 16.0 1y
25 3.3%0 1B 3,423 12 15.0 12
26 2,195 un 2.01¢ L34 Lo, 3y
27 3.822 3 2.493 20 17.5 1B
28 2.302 38 1.92% 4z 1.3 y2
29 4,073 8 2.7 19- 13.% 11
36 5.214 7 85,092 k4 5.5 s
31 S.812 -] 2.9949 14 11.0 10
Iz '2.870 28 2.214 2 3¢.40 31
3z 2.904 25 2.251 29 27.4 27
3u 2.9u42 26 3.9u7 a8 7.4 14
o 2.07s 2z 2.307 25 23.32 2&
34 2.451 31 3.4649 9 20.40 jadi}
s 1.329 ] 1.7%6 42 L -1 L4&
38 3.845 10 2.13%9 34 22,0 23
A7) 2.873 27 3.301 1 20,5 2z
Lo 1.917 4o 1.988 4z 4é . 0 87
L1 2.3&3 34 1,925 Ly 43,0 &
y2 2.9821 23 2.212 Il 27.0 23
4z 2,122 [ 1.917 Yoy 44.0 L3
by I.821 11 2,287 2e 1.5 1%
s 2.780 29 1.7¢3 S 44,3 L g
4s 2.318 33 2.2u% 30 32.5 kL)
7 2,015, 45 2,082 33 4.0 iy
43 1.881 o] 2.017 L3 45,0 Yo
L 2.653 iy 1,837 Ly 44,3 ug
S0 1.82s8 o2 1.755 =1 3.0 S
o1 1.821 =3 1.808 oo 51,9 a3
o2 T.833 32 1,798 o1 41.% 43
53 2.0%u 4z 2.871 7 30.0 32
oy 1.720 Sé 1,688 o 7.0 57
25 1.929 4g 1.77¢ K 50.5 Z1
Nid 1.&78 1=} 1.725 1) 58,5 T
o7 118 &0 .182 &0 a0.0 a0
oe 1,701 a7 1.4%0 57 7.0 28
SY 1,738 5 1.712 oé 55.%5 )=
&0 1.5ouy i 1.932 5% 59.0 %
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TABLE 4.41

Weighred Net Typé I Income Index
Interindustry Tables

Portugal 60x60

Rank
Rank ' Rank Order Rank
Sectors 1970 - Order 1974 Order {Mean} Order

i 008 54 LA20 =13 5.0 4

2 121 34 BT i9 27.5% 24

3 L 05D ké L 898 us 45.5 L

b L BER 43 L 149 37 ug.,0 ¥

= L3286 24 L5358 20 2z2.0 20

& .14 34 45 az 28.0 27

7 &.342 2 1,160 1z 7.5 7

3 1,499 8 3.033 by &.0 S

7 1.13% 11 1.587 19 i0.39 11
10 16.728 1 4,578 3 2.0 2
11i U.197 4 2.7ez -} 3.0 3
12 L350 23 428 24 23.5 22
13 L6821 14 o84 17 15.% 14
1y 3.538 - 1.9451 k4 7.0 é
15 192 3z ©. 308 30 31.0 32
15 L1158 37 109 Lz 39.2 L
17 -1.181 10 1.124 13 11.5 12
i8 L0779 L2 ABY 34 33.0 37
1y A 22 455 23 22.5 21
20 1.512 7 1.974 2 7.3 8
21 L1022 "31] 129 38 39.0 29
a2 .135 35 163 39 35,0 3
23 V209 .31 L322 28 29.5 29
24 .Sé0 17 L SL? 18 17.5 17
23 27 2b ‘405 25 25.5 el 2
az vy Bl 125 39 uo.o L3
o2 1.007 12 2.002 7 %.5 10
28 L 2EY oL 315 29 25.0 22
o0 .. 1gy 2 C L2229 33 33.0 35
39 3.82% & 2.9435 9 5.9 4
31 B.soa7 b 19. 00 1 1.5 1
32 1,495 @ 1.020 iy 11.5 13
33 L 398 20 . 239 2 26.0 25
kL 470 18 B57 < 15,2 18
35 .97 16 H67 23 18.% 19
3 kel 25 1.23% 11 18.0 18
o7 4364 uo e L& 47,0 4e
L V239 2 L2484 31 30.0 31
37 .578 i5 804 16 13.5 15
4u .03é 49 097 4y 44.5 L4
1 - L3 .87e 48 44,5 47
47 L2538 oy L 159 3& 32.0 33
L3 110 3B L1t 41 3%.5 41
Ly L2589 peirg 5% 49 38.9 Ig
5. 453 1? .11° 40 20 % 30
4a .07 52 .018 59 S4. 8 4
47 . 030 S0 102 43 us, 5 Lg
i3 L8411 13 4,981 2 LS @
4% L2117 30 L3308 a7 26.3 2e
S0 803 %8 ey 8 - S8.0 a8
1 V25 51 L0532 =0 50,2, g1
o LAY 4y . 0859 47 L3,z Uy
=2 L 107 v . 388 26 32,2 34
Sy L8202 92 028 53 52.5 52
=5 L83 47 L 043 51 4o g 50
S5& o1y o LU18 56 95.0 Sé
a7 L0y o5 LD3L =74 S35 <
Dh B0 o7 L4140 57 ] o
G K 5 ILiE 5% St =%
PAT L@ty 50 ik =3 .0 .50
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TABLE 4.42

Weighted Type II Income Index
Interindustry Tables

Portugal 60x60

Rank
- Rank Rank Order Rank
Sectors 1970 Order 1974 "~ Order (Mean) Order
1 1,4y g 2.273 7 2.0 o
2 LEAT 24 1,320 10 24,0 23
K ,BuZ 4 1,455 11 12.5 1z
y NS 2y L5405 3t 27.0 2
5 .038 58 L0546 57 57.5 g
& 039 5 L84 56 54,5 54
7 24,166 v 1 6,919 o 1.5 1
g L358 29 L3472 B { 34,5 32
g cI4L 4% M7 31 4%0.0 4y
10 1.803 5 LBE3 23 14,0 13
i1 1.974 3 2,770 S 4.0, 3
2 3.785 2 2.875 4 -~ 3.0 2
13 400 24 L7258 20 z3.0 bade]
1y Ly 23 251 45 5.5 33
15 B Y 19 23 33 26,0 26
1& 1.411 10 1.675 10 10.0 16
17 1z o5 L&00 27 25,0 27
18 1,488 | 2.326 & 7.0 7
19 Lany 41 L2209 50 45.5 ug
g L2063 4y .15 Sy ue. g 52
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a2 L2482 37 .3%8 34 5.5 34
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ou a TN g L340 u1 39.5 3¢
5 V36T o7 Y- 22 24,5 25
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27 .33 2z 208 2 w2, 5 n
Jad! .1532 ue .3932 35 41.5 uo
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3t L1207 53 335 (% u7.5 (e
31 aicing 3y . 2kl 51 2.5 45
2 L1085 ge 151 55 S5 55
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34 L9779 12 G RST 1 4.5 5
35 L1368 52 Lidl =3 S52.5 Sy
34 L1204 g il 43 ug, 5 S
37 1T Y5 329 3z 38.5 37
3e .8a1 13 818 1S 14,0 14
37 Slub =] L3668 1o by, 5 u7
ug I o1 773 17 19.0 13
41 LT 1% A 24 19.5 1
Yo LBl 16 334 1y 5.0 1%
43 .170 [ el 37 L1.5 43
by 1,909 .7 2.233 ] 7.5 g
45 .o8s 35 o bg g, 5 41
L 1.56% & 3,173 3 4.5 L
47 LINE 3z .563 28 30.¢ 3
ug 108 a0 00é &0 ab. &8
Yo ,hLu . 053 58 57.0 57
50 1.81C 0 2.028 ¢ 6.5 &
S1 35w 28 548 29 28.5 jad
52 L Iso 31 Ly 37.% z
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TABLE 4.43

Weighted Net Type 1 Income Index
Domestic Tables

Portugal 60x60

“Rank

Rank Ranl Order . Rank
Sectors 1970 Order 1874 Order (Mean) Order
1 L0i0 56 L0135 o4 55.0 55
2 e 19 1,008 15 17.0 17
3 058 Lé L1138 L4 Ha, i 4s
i 093 yo . 252 33 37.5% 33
5 501 18 .$20 18 18.0 19
é .21 35 .841 2 27.5 264
7 7.918 e 1,956 9 5.5 &
‘8 2,380 & 5,309 3 4.5 3
g 2,048 7 3.224, 5 6.0 g
10 13,107 1 2,546 4 2.5 2
11 5,452 3 1.991 g 5.5 7
12 435 oy .371 ag 24,0 a5
13 1.134 11 1,217 12 11.5 10
14 451 21 551 23 23.5 22
15 L2030 34 .355 29 2.5 el
16 053 43 .100 48 4g.4 ng
17 782 15 1.144 13 14,0 14
18 , 088 u3 L2563 3z 37.5 39
19 47y 20 .5B8% 25 22.5 o1
20 1.613 ] 1.9332 11 9.5 %
ja | L1640 37 .228 37 37.0 27
2o L2321 34 L3117 z 22.% 33
23 264 2o 430 2 29,5 28
oy L5348 13 1.027 14 13.5 13
25 V354 25 L6T0 e 24,0 23
23 L1320 yo .15y yo 41,0 42
o7 L8810 14 1.94% 10 .0 i1
ol LIT2 o= L 197 38 3.0 ATs
oy 281 3t L 325 30 0.5 g
38 5,331 y 6. 153 2 3.0 1
31 5040 5 4,457 n 4.5 4
2z 1.5u% 10 L9991 1 13.0 12
I3 L35 27 L2348 5 31.0 31
3u RS FU L . 808 21 22.0 20
35 L, 955 1z L84S 19 5.5 16
So .44 a0 2,057 7 i4.5 15
7 ,05e 47 Ll6h 41 uy, 0 uu
24 el I3 alryt Iy 33.5 3a
3% .573 17 .95 17 17.0 19
b .03° E .113 L] 58,9 u?
41 0T b L0732 50 47,0 u7
(%] 329 34 234 35 I3.0 ot
42 L153 A .1u2 43 40,5 41
Ly , 3uh o L1ET 47 39.0 41
L5 659 ié L1920 29 27.5 =7
& bl 53 I 55 54,0 54
47 T Tuy .182 ug 44,5 45
4g 1.511 9 10,150 1 5.0 S

ue , 361 25 604 2y 25.10 2
Su L0600 =8 ,007 ] 8.0 1
51 LU S . 898 49 49 .5 51
52 L181 W1 .132 il 42,5 u3
=3 L1514 3% JTFiz k) 0.5 30
Tl Li38 52 a5z =3 53,5 52
S5 L0482 g L0779, 51 Sug,0 50
54 015 A 008 T 5.5 54
57 LU1s 5h L7 52 53,0 =3
55 .ea7 57 017 57 57.0 57
5% 00y Sy L007 =g 59,1 59
50 000 &0 L0t &0 0.0 ¢d
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TABLE 4.44
Weighted Type II Income index

Domestic Tables

Portugal 60x60

Rank

Rank Rank Order Rank
Sectors 1270 Order 1974 Order (Mean) Order
1 1.760 S 3,037 4 4.5 4
2 TouRd 22 1.588 1z 17.¢ i
X 729 12 1.764 10 11.¢ 10
b JHTT 23 686 av 25.¢C 25
b3 L S8 Q74 oe S8.¢ S8
é Loug o7 L1320 03 Sa.0 56
T 27.455 1 8.435 1 1.6 i
e T 28 427 41 34 S 34
g L 1TY s 634 28 346.5 34
1D 1,110 11 451 39 24.5 24
i1 1.493 7 1.729 11 g.0 e
12 3,438 2 2.32¢ 7 4.5 ]
13 484 21 1,013 17 12.¢0 ig
14 140 49 191 o2 S0.5 oz
15 ,a9do 1% 4B2 34 24.3 28
15 1.1u3 10 1,803 ? 9.5 g
17 298 33 , 581 29 31.0 30
ig 1.517 - 2.707 é 6.8 &
1% Y] 38 279 ¥ W3, 0 42
20 173 LX) L1532 o3 L4e.% Yo
21 . 278 35 =111 33 34.0 3
22 3320 32 T-Y- 30 31.0 31
23 172 47 .27 g 5.0 47
24 271 37 431 39 38.0 LY
25 378 31 , 784 20 25.% 2é
24 L2327 3% MWTS 23 37.0 38
e 275 34 194 51 43,5 4
25 L1364 g2 , 335 Uy 48.0 4g
29 1.22% g 1.068 15 12,0 11
34 V129 51 457 3s u3.z 45
31 .1a% 48 096 S 22.0. Ty
3o .084 55 149 54 St ® 25
33 U2y 26 . &P2 25 PO a7
34 , 383 30 2.23% 8 i7.10 19
K441 152 =11} 231 1] =0.0 Sl
34 . 133 93 , 321 45 ue T 1]
37 L 209 Y2 .S62 32 36.2 37
28 L8335 15 L5311 3oz 23.5 22
Iv 101l 2 320 47 50.2 =3
40 AB8T 20 . 784 21 20.% 21
41 LOT3 i L T2% 23 18.t 1a
y2 , 554 18 P15 19 18.5 17
43 191 43 458 37 L. 41
L 1.23% 8 2.789 5 &.5 7
ug 204 41 347 45 43 .10 2
Lé 1.81% 4 4.10% 2 3.0 2
47 418 27" 697 24 26.5 2%
(3] 011 &0 .089 &6 600 a0
49 T Sé L0777 o7 56.59 ST
g0 2.271 e 3.284 3 - 3.8 2
51 439 25 . 7S4 22 23.3% 23
S2 321 29 407 B2 3.2 3%
53 L2312 40 L7235 20 32 32
S .1B1 4y 400 43 43 .7 L
95 . 287 3y L4311 40 37.49 3%
Se TS| 24 1.048 15 20.0 z10
7 025 59 AED 5Y o =k
58 L4323 14 L 931 i8 17.% =
o9 -3l 7 1.189 4 1.0 13
530 LTUR 13 1,188 13 13.¢ 12
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TABLE 4.45

Average Income Multipliers
Portugal 70/74

16x16 Percent 60x60 Percent

1970 1974  Change 1970 1974  Change
Domestic Net .757 463 -39% 1.868  0.745  -60.1%
Type 1
Interindustry 1.242 .912 -27% 2.994 1.652  —44.8%
Net Type 1 '
Domestic 2.858 3.294  +H15% 4.56%  2.729  -40.3%
. Type 11 '
Interindustry 4,267  3.939 =97 7.155  5.074 =-29.1%
Type I1

At the 60x60 level, decreases in all four indicators were
observed. The 60.1 percent decrease observed in the Domestic Net Type I
indicator, showing more intense intrasectoral relations in the 1970-74
period, was the majof deére;se'observed in the indicators. The decrease
of 40.3 percent from 1970 to 1974 in the Domestic type II indicator in
contrast with an increase of 15 percent for the 16xl6 level, shows that
this kind of information can be misleading, if one fails to consider the
gross output share of each sector. Again, the decreases observed in the
60x60 level are lower in the interindustry cases than the domestic
ones. This could signify a high import dependence for 1974 compared
with 1970, which could be a direct result of the oll crisis (and price
increase} of 1973.

Referring to Table 4.46, we observe that in the 16x16 disaggregation

level, interindustry and the domestic indicators are very similar. Only
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in 23 percent of the sectors we observe some changes (Sectors 2, 10, 13,
14, 24, 32, 33, 36,'38, 39, 40, 44, 56, and 58), and only in 11 percent
of the cases could thé changes be called significant, if by significant
we meant two or more changes in the four classifications procedures that
we have obtained. Those sectors are: Sector 2 - Forestries, now a key
sector in all classification procedures, showing ﬁ total independence
from imports, for key sector considerations. Sector 13 - Beverages,
also a key sector in all domestic classifications, when before it was
only in net terms,‘showfng now independence from imports and also from
{tself. Sectors 14 — Tobacco Manufadtures, Seqtor 33 - Other Chemicals
and Sector 38 - Primary Iron and Steel Manufacturing, lose their key
sector position in domestic terms, showing a high iﬁpo}t composition.
Sector 24 - Paper Pulp, and Sector 44 - Transportation Equipment, in
domestic terms, rose from one to three key positicns in the fou;>
classification procedures obtained. Again, import independence is
responsible.

A comparison of the rank ordering obtained from the absolute indexes
with the rank ordering obtalned from the labor coefficients for those
years is also of interest. Table 4.47 represents those coefficients and
the rank orderings. As we observed in the 16x16 case, high labor
coefficlent values do not mean higher indices. More detalled analysis
of the summarized results of Table 4.46 could be pursued. However, more

general concluslons will be made Iin Section 4.5.
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TABLE 4.46

Key Sectors Based on Income Indexes
Portugal 60x60

Interindustry - Domestic

Vielghted Welghtsl Umwelghted Unwelghted Weightel Welghted Umweighted Umwelghted
Type TL Net Type 1 Type 11 Net Type I Type IT Net Type T Type TI Net Type I

p— = :
CRhEBbvomwousrwnr

BEEBRRERERREBEENEGLE

*

*

* % o ¥ % *

»

* ¥ ¥ * W ¥

*

* F ¥ % ¥ X * %

*
*
*

* * % ¥ % »

*

* F * ¥ X F *

& % & N X ¥ N




255

TARE 4.46
(contimed)

Interindustry Domestic

Velghted Weighted Umwelghted Umwelghted Welghted Welghted Umweighted Urwelghted
Type II MNet Type I Type 1T  Net Type T Type IT Net Type T Type TI  Net Type I

3
33
35
37
40
41
43
45
46
47
49
51
52
53
35

56
57

60

* * * %* & *
* * *
* * *
* * * * * * * *
* *
* * * * *
* * *
3 ® *
*
* *
& *
* * * *
* *
* *
* *
*
*
* *
* *
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TABLE 4.47

Labor Coefficients
Portugal 60x60

Rank
Rank . Rank Order Rank
Sectors 1970 Qrder 1974 Order {Mean) Order

i V3G a8 L2224 32 20.0 20
2 LB27 oé 012 59 57,5 G
3 L2825 13 L214 33 23.0 24
U L BEY 14 L3489 19 16.5 13

S L223 22 . 330 17 19.5% 18

é .511 5 . 380 15 10.0 10
7 .00y a9 . 838 a7 58.0 9%
g LBTY e L1119 LE ue.f 1331

? .212 a8 .110 o Ig.5 i
10 017 58 045 53 ©5.5 55
11 027 oY 043 5% 84,0 a7
= L 048 Be 112 51 S0.0 S0
1z 114 36 171 49 3.0 L
14 sy 5y J11u S0 cz.0 52
15 L1583 29 L 259 26 27.% 29
14 133 34 308 35 34.5 33
17 .10y 41 1u2 L33 2.0 R
1& 177 27 177 39 33.0 B
1 152 30 250 i8 2u.0 25
2u 168 3% 205 34 37.5 38
al L2214 24 293 24 24 .10 26
el J12% 35 194 37 35.0 3
23 L2uB ig . 301 23 26.5 21
24 04T 50 .128 L& 4a. & Ly
2% .pge Y4 L1232 L7 4s.5 47
) L2AL 14 L 359 156 14.0 12
v .oee L] L lée 41 3.0 L3}
25 L1432 33 . 258 27 30.0 31
27 076 uz 145 uz by, = W&
30 030 55 Qw2 Sé 0.2 L&
Ji A5 o1 . 058 ok S22 532
2 L1104 Y} L2951 29 34.5 34
3 L1001 Lz L2354 ZE Z7.0 2
3h ,oue 52 .28 53 950 L]
30 Jlus 21 L3312 pelL 26,5 s
34 . 110 3 Cluy Y8 41,0 Lz
. L2354 ? . 268 25 17.0 1
ki LYY <3 118 ue S51.0 51
3% L14%é 32 180 4z i e
w0 . 253 17 . 323 21 19.8 17
B L1744 Ie L4 gu 14 2:.0 B
uz .102 uz2 L 257 28 3%.0 kN
Wz 272 7 ‘ 417 12 13.5 11
[FRES , 088 ¥ , 208 34 un. o uo
45 L1173 37 .57 a 22.5 232
ba L 2w 19 iy)] an 19,5 19
L7 229 20 V237 30 5.0 2T
ug LY 11 N-$:11 3 7.0 =3
4e L3E2 H , 649 Y T.0 7
S0 ads 21 L B07 13 17. ¢ 15
g L3P 7 615 &.9 1
S L2206 2= B39 11 17.0 14
53 201 26 182 kit 3Z.8 31
Yl V513 y L 9E2 7 £.5 z
kil L3225 2 439 ] 8.5 ?
S LART 3 \52e g 6.0 i
5y i &l ,000 &0 40.0 &N
58 LBHZ 2 L T8 z Z.0 2
oy B3 & LS54 10 g.n 8
afl bty 1 1.000 1 1.0 1
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4,4 Xey Sectors from an Employment Linkage Viewpoint

The use of formulas 2.107, 108, 109, 110 for the "actual indexes”
and 2.103, 104, 105 and 106 for the "potential indexes” produced tsbles
4.48 through 4.55. The construction of the tables follows the sam;‘
procedures as in previous sections. Table 4.56 summarizes the
information.

As in the income linkage case, there is a good deal of stability of
chosen sectors In interindustry and in domestic terms. In 75 percent of
the sectors no changes were observed. From the other 25 percent of the
sectors, only & percent (5 sectors) change in two or more classification
procedures used. Those sectors are: Sector 14 - Tobacco Manufactures,
and Sector 17 - Fiber Textiles. They are key sectors in all classifica-
tions of the interindustry case. However, 1in the domestic case, these
sectors became the key sectors in only one of the four procedures. This
reveals the bilg influence of imports on the dominance of the sectors..
As a matter of fact, almost all the raw materials for those industries
(tobacco, synthetic fibers) are imported from other countries. Sectors
25 - Cardboard and Cardboard Articles and Sector 44 - Tranmsportation
Equipment, which are not ranked as key sectors in interindustry terms,
are key sectors in domestic terms for the absolute value procedures.
That means that desgpite the lesser importance ﬁf those sectors in the
overall gross output composition, they are independent of imports for
key sector considefations from an absolute point of view. Sector 33, on
the contrary, shows a heavy dependence on impdrts, losing two positions
when we analyze the domestic data. More general conclusions will be

drawn in the next section.
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TABLE 4.48

Ret Type I Employment Index
‘Domestic Tables

Portugal 60x60

Rank
Rank . Rank Order " Rank
Sectors 1970 Order - 1974 Order (Mean) Order

i 071 57 L0463 57 57,0 58

2 La92 35 538 28 33.5 Iz

3 L1855 4g L1a2 ug g, n 8=,

L L3490 =8 , 272 39 35.5 Y0

g L152 4 L1868 4é 47.5 L7

& .07 58 134 51 4.5 sS4

7 31.271 1 19,920 1 1.0 i

g 5.838 5 4,854 3 4.0 u

9 3.58% 7 4,154 ) 6.5 5
10 12.483 3 4,280 4 3.5 3
11 20,054 2 7.093 2 2.0 2
12 L.308 & 1.493 11 8.5 @
13 2,739 g 2.787 7 7.5 &
iy 270 27 603 a4 5.5 2%
15 - ,B1S 22 LS574 27 24,5 oy
18 .199 43 L3777 33 38.0 39
17 L 732 2% B ard 20 22.5 22
1g 1.019 15 , Py 18 16.5 17
19 LS64 2 425 29 28.5 o8
2o 2,459 ] 1,060 i 11.5 11
21 L1733 Y7 194 Ly 45.5 45
g (248 41 284 37 3.0 41
23 475 3z 255 41 36.5 37
24 1.501 13 1.317 i3 13.0 12
25 Lou5 17 L 751 e 19.5 19
28 415 3y 30y 36 35.0 3u
27 .837 21 662 23 22,0 21
28 .21 %2 242 3 42,5 By
sy 2.030 11 1.050 15 13.0 13
30 1.75% 1z 2.187 % 10.5 ip
31 6.030 4 1.448 12 8.0 g
Iz L3701 24 77T 21 23.5 it
3 -y 14 ,87% 1s 17.5 18
3y 2.13% 10 4,233 5 7.5 7
et L3683 3 .353 3u 35,0 35
s .B43 19 2.500 '3 13.5 1l
i L1348 52 187 %] 48,5 ue
23 Ny drid 23 405 30 26.5 24
3% L7SR 24 L7480 17 20,5 20
4q L1883 45 L2746 38 41.5 u3
1 492 31 252 Ted 36.5 38
Yz L5585 29 LS55 Atz 7.6 a7
43 LHLE 33 V330 3% 3.0 3z
Gy 1.140 1u L9922 16 15,6 5
45 185 Yl LB0 L7 45.5 44
G L395 5 a5 31 33.0 31
u7 .38y 37 . SB3 2a 31.5 30
4e ,291 40 .379 32 35.0 36
By V510 30 L1140 49 39,5 4z
S0 108 55 097 =5 5.0 ot
o1 V135 5 L1346 50 51.5 51
52 BT 18 .08 ) 29,0 29
5 .au 29 1.763 10 15.¢0 14
Sy L103 5 L0875 56 55.6 L7
=5 L1831 [T 062 =g S2.0 52
56 L1447 S V132 sz S1.0 50
ST 000 59 L0010 59 59.9 S
bt L0773 58 L0989 S4 55.0 57
e S1u3 51 L1007 53 52.0 53
45 L0000 &0 006 &8 80,0 &0
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TABLE 4,49

Weighted Net Type 1 Eaxployment Index.
Domestic Tables .

Portugal 60x60

Renk
: Rank Rank Order Rank
Sectors 1870 Order 1974 Order - (Mean) Order
1 0oy 57 005 o7 Sv. 0 o7
2 .0a8g 40 182 ki 37.0 37
3 021 S 033 o0 51.0 52
4 069 43 111 y 2.5 43
=] 22 28 g2 21 23.5 pise]
& 119 34 330 25 30,3 29
i 3.334 b] 3.334 8 6.5 7
8 3.285 -] &, 773 2 4.9 3
9 b, uhg § 5.118 % 4.0 4
10 11.758 1 S.345 3 2.0 1
11 P.u7s 3 3.7462 -} 4.9 5
12 Laee 146 370 23 19,5 19
13 1.451 10 1.75%9 11 10.3 10
1y 270 25 L ous 19 22.0 2
1% . 1949 30 317 2é 26,0 27
14 D2z o1 ] 45 L&, 0 43
17 436 18 687 17 17.5 17
18 N y2 . 128 L1 41.10 g
1% 217 27 292 29 28.9 29
2 2.20% 8 2,044 10 g.0 ¢
21 , 058 45 108 43 4,0 C3)
22 . 088 K 149 37 8.0 3e
23 L1952 32 191 33 2.5 33
ol . 822 13 1.10% 15 14.0 13
a5 321 23 376 pLi 22.5 22
24 L1048 37 10n 4y 4e.% 41
i . 531 15 1.188 14 1.5 15
ae JIu3 33 183 3% 34.40 34
2% L 338 2 359 24 22.5 23
30 2. 7au 7 3.371 7 7.0 g
31 ?.488 2 “. 906 5 3.5 o
32 860 2 1,202 i3 12.5 o [l
I3 L 2eg 24 c3ls 27 25.5 ot
34 . 987 11 1.427 12 11.5 11
32 13 20 Lol 290 20,0 20
& 424 1% 2,135 k4 iuw.§ 1L
37 LOE3 T , 068 4g b7. o 7
k1] L1794 29 -, 202 3z 30.5 30
v 280 iy b3 2] 16.¢0¢ isé
uo .62 L35] 07y 44 7.0 LY.
41 e by D6 By 45,5 3
4z Y- 31 L 205 3 31.10 31
3 123 3% J11e 41 38.0 iR
Ly L20% 28 13 3& 3.0 i
o V126 3k L1348 iz 36,0 EfS
Y& 012 S . 01S 4 4.0 I
b7 07 41 286 30 35.% 35
4y 1.44u i 7,323 1 3.0 =)
Wy T 17 .308 28 22.5 Tu
=0 i 58 003 -8 8.0 S8
51 25 50 LQu? ue 4o .5 I=3)]
=2 . 09% 38 L1323 A 38.5 3]
S3 . B 22 LTY0 1 19.0 18
ol 027 ye L 025 Sl 0.0 o1
93 L O3E B L0t Sl 4o, 0 L2
S& 01s 53 , 012 53 3.0 93
I L9040 bk ,0eo 59 5¢.0 5%
o8 L40% T Lo07 = 0e.8 54
a9 L 010 L 012 55 oS 53
1] .ann o .ogn A0 s, 0 &
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TABLE 4.50

Type 11 Employment Index
Domestic Tables

Portugal 60x60

Rank
Rank Rank Order Rank
Sectors 1970 - Order 1974 Order - (Mean) "~ Qrder

1 1,713 57 1.400 o8 97.5 S8
2 1.743 Hé 2.31°9 W2 Le. 0 b8
3 1.50 oe 1.3%6 o9 9.0 59
b Z.754 33 2.516 ] 34,0 34
) 1.942 4 2,244 bz Ly ., 5 uH

é 1.814 52 1.787 S 53,0 ok

7 b, 9a2 1 25,734 1 1.0 1

5] 9.39% ] 7.986 S S.0 b

e 7,443 7 T.87T [ 5.5 3
ig 20.524 3 9.535 L 3.5 3
11 29,821 2 11.870 2 2.0 2

2 B.53W é 3.704 2 13.5 1L
i3 0.987 10 5.785 g 9.5 g
14 2.889 31 3.707 28 25,5 26
15 3,645 22 2.624 34 28.0 29
14 2,174 &3 2,384 39 41.0 3%
17 3.023 29 3.398 23 25.0 27
18 3.170 28 3.025 29 28.9 30
1% 2,257 b1 2.1%96 4o 3.0 43
20 S.387 11 3.230 25 18.8 15
2 1.7a52 29 Z.032 48 1.5 S0
2 2.4638 34 2.685 33 33.9 32
23 2.206 2 1,94% o1 L&, S 47
24 W, &40 13 4,898 12 12.% 13
28 2.954 17 3,747 19 1¢.0 17
2 2.40% 35 2.4560 38 36.9 33
=7 3. 340 24 3,028 2e 27.0 28
ag 1.922 47 2.58¢9 36 b1.% L3y
2 &,951 g L.596 i3 11.0 14
30 L, S35 14 5,392 i0 12.0 11
K 12,059 [ 5.031 11 7.5 N
i 2.955 30 4,210 17 23.% 2u
33 3.340 v 3.94% 18 22,5 23
In 7.376 8 16.73 3 5.5 5
35 2,450 38 2.69S 32 35.0 I7
35 2.943 17 4.703 7 12.0 iz
7 1.87 o1 1.918 S 1.5 S1
38 4,904 51 3.181 28 2.3 20
29 b. 124 1é 4.213 14 te. 0 1%
L3} 2.032 4o 2.382 L0 2.5 41
41 2.791 32 2.500 37 345 35
L) 2,807 3& 3,114 a7 31.% 31
43 2.493 37 2.708 31 3u.0 35
b 3.3511 b 4.35u8 14 19.0 18
us 1.948 o8 2.181 45 2.0 [
& 2.0580 ay 2.357 41 2.5 4z
L) 3.547 25 4 200 15 20.0 i9
g 3.752 21 3.583 A 21.5 21
ye 3.637 22 2.198 X 33.9 33
g 1.7%u Su 1.836 53 53,5 Sé
o1 1.E889 S6 1,940 ol S0.0 4y
52 3.9563 139 3.onz 3d 240 25
53 3.042 12 5.809 B 10,0 ?
AT .20 4g 2,019 ) 4y, 5 4s
5% 1.203 ue 1.450 o7 93,0 =20
Sé 2,350 e 2.15 b7 3.0 Ui
57 Lot al LOuau &0 asu. B &u
S 1.815 53 1,76k 55 S 5,
5% 2. 8% 20 30N 24 220 R
an 1.925 1443 1,673 S5é 52.0 53
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TABLE 4.51

Weighted Type II Employment Index
Domestic Tables

Portugal 60x60

Rank

Rank Rank - Order Rank
Sectors 1970 Order 1974 Order {Mean) Qrder
1 .05 1] 052 59 5B8.5 S8
2 133 ug 179 uz 4S5, 5 44
3 L 057 5é NP5 57 56.5 5é
u Jley 41 . 229 39 up,0 L
5 R ran 17 1.158 12 14.5 14
& L5TY 19 510 23 21,0 21
7 1,943 g 1,339 11 2.5 a
e 2.160 7 3.07s. 3 5.0 L
g 3.008 ] 2.207 5 5.0 5
10 7.29% 3 3.047 i 3.5 3
11 5.637 y. 1.670 ? 6.5 &
1z 2é4 a7 218 40 33.5 35
13 1.007 14 .8z 19 16.5 14
14 .S49 21 1.034 i 17.5 19
15 L 287 32 L2307 Iz 3.0 3z
16 .82 53 .109 51 52.0 53
17 RPN 24 530 2z 23.0 23

ig L1008 51 129 B9 50.0 s
19 , 280 25 L3458 28 31.5 a1
20 1,548 10 1,340 16 10.0 @
21 1136 7 .187 L2 Wy .S W3
22 ,237 38 .27 35 36.5 37
23 . 285 z . 2879 z] 33,0 2y
24 .927 16 .982 17 14.5 17
bl A 479 23 40 24 23.5 24
24 L2823 3u . Juy 7 35.5 3%
ekl L S571 jadi 1.05% 13 16.5 18
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TABLE 4.52

Net Type I Employment Index
Interindustry Tables

Portugal 60x60

Rank

Rank Rank Order Rank
Sectors 1970 Qrder 1974 . Order (Mean) Order
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TABLE 4.533

Weighted Net Type I Ewployment Index
Interindustry Tables

Portugal 60x60

’ ) Rank
: Rank - Rank Order Rank
Sectors 1970 © Order 1974 Order . (Mean) Order
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TABLE 4.54

Type I1 Employment Index
Interindustry Tables

Portugal 60260

Rank
. Rank Rank Order Rank
Sectors 1970 Order 1974 Order . {Mean) Order
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TABLE 4.55 -

Weighted Type Il Employment Index
Interindustry Tables

Portugal 60x60

Rank
Rank - Rank Order Rank
Sectors 1970 Order 1975 Order (Mean) QOrder
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TARLE 4.56
Key Sectors Basad on Employment Linkages
Portugal 60x60
Interindustry Domestic

Weighted Weighted Umeighted Unweighted Weighted Weighted Umweighted Umweighted
Type IT Net Type I Type II  Net Type I Type IT Net Type I Type IT Net Type I
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TARLE 4.56
(contimed)

Tnterindustry Bomestic

Velghtel Welghted Umvelghted Unwelghnted Weighted Veighted Unweighted Unwelghted
Type IT Net Type T Type IT  Net Type 1 Type II Net Type I Type II Net Type 1

SRR

* * * * * ® * *
* * * 3 *
* * * *
% * * ] %* * * *
*
* * * * * * ® *
* * *
* * % * * & *
* *
*
* * * *
* *
* * * * * % *
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4.5 Overall Analysis

All information c@ncerning definition of key sectors that was
obtained from the output, income and employment tables is summarized in
Tables 4.57 for the interindustry case and 4.58 for the domestic one.

Let us designate three different orders in the key sector
structure. Key sectors of the first order will be the ones with
simultaneous'high values for the output, income and employment cases.
Second-order cases will be those with high values for output and for
either income or employment. (It should be mentlomed that there are no
cases where we observe highrdutput and high employment and low income
values for alljsectors.) And the third and last order contalns sectors
with high values for both income and employment. Thirty-one sectors
will be considered in those three key sectors order groups, and they are
presented in Table 4.59.

If we represent the faflure to qualify for a key sector position as
a fourth order, and if we attribute 6ne p;int to the first order, two
points to the second, three points to the third and four points to the
fourth, then summing the “scdre" for each sector gives the last column
‘of Table 4.59. Grouping the sectors according to the values presented
in that column, we get a final rank ordering:

Less than 20 points:

Sector li ~ Prepared Feed for Animals

Sector 29 - Basic Chemicals
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From 20 to 24 points:
Sector 10 — Animal and Veggtable_Food 0ils
Sector 20 - Leather Tanning arnd Industrial Leather Products
Sector 31 - Resins
Sector 34 - Petroleum and Coal Products
From 24 to 28 points:
Sectors 7, 8, 9, 12, 13, 25, 30, 32, 33, 36, 38, 39,
From 28 to 32 points:

Sectors 1, 3, 14, 16, 17, 18, 24, 27, 44, 46, 48, 50, 59.

As was recognizéd from the beginning, no general rank ordering
classification can be considered as best for all.possible policy
purposes that an analyst might have in mind. Nonetheless, the
indexes calculated, when analysed together,.give us a a multifaceted
picture of each sector and its actual aqd pgfential importance in the

economic structure.

4.6 A Brief Conclusion

Different aggregation levels of input-output tables lead to
different quantitative results. This chapter, présented a more
detailed sectoral analysis of the economic structure of the
Portuguese Economy, in 1970 and 1974.

In Section 4.1, direct linkage -analysis was pursued. Sectious
4.2, 4.3 and 4.4 preséntéd the key sectors from an output, income and

empioyment linkage viewpoint. Several versions were calculated,
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corresponding to four different classification procedures. Section

4.5 combined the results of all preceding sections, for a more

detalled sector-by-sector analysis.



CHAPTER 5
SECTORAL AND OVERALL ANALYSIS OF THE STRUCTURE OF

AN ECONOMY BASED ON A COMPLETE INPUT-QUTPUT MODEL

5.1 A Brief Introduction

Thus far we have been interested in identifying the key sectors
of the Portuguese economy in terms of‘qutput, income and employ-
ment. In this chapter we will conduct a sectoral and an overall
analysis that will emphasize the behavior over time of the specific
components of the value added and final demand matrices. This
intertemporal aﬁalysis will be made from 1959 to 1974 at cne level of
aggregation (l&xi6). The elements of those matrices that have been
widely studied thus far were especially the import and export
composition of the economy. Operational measures have been developed
concerning import substitution and export diversification policies,
or the effects of taxes and subsidies on the competitive supply
prices, among other subjects.l

In Section 5.2, a brief survey of the literature devoted to .the
methodologles used thus far on these subjects 1s conducted. This
chapter 1is organizéd in two main parts. A proposed method of
analysis is theoretically developed in Section 5.3, and a typical
{llustration case, based on the empirical Portuguese input—output
data that. we have been using, is presented in Sectlon 5.4.

In Section 5.3, we will present our own methodology based on the

vertical and also horizontal coefficlents approach, using for this

276
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purpose some of the framework presented in a different context by
Augustinovics [1968].' Also, some new extensions will be made.
Considerable improvement is achileved, in this writer's view, using
the proposed methodology. For the first time, consistent information
1s obtained, considering not only one isolated specific element. of
the final demand or value added matrices, but taking into considera-
tion the relative importance of each one of them. Also, we present
two concepts, based on the final structure matrices, that take into
consideration the complete input—output system,'that is the
intermediate, final demand and value added matrix included all
together. Thus, considerable information could be obtained not only
for the import or export components but also for other components,
all of them taking into account not only the direct but also the
indirect effects of the economic sectors of the economy. In Section
5.4, empirical results using the methodological approach presented in
Section 5.3 will be obtained for the Portuguese economy, based on the
16x16 input-output tables for 1959, 1964, 1970 and 1974. Section 5.5

will present some concluding remarks.

5.2 A Literature Review (An Historical Introduction and a Summary

of the Methodological Approaches)

After the Great Depression, the world economy experlenced a broad
change in the trade relations between the advanced and the developing
economies. The prices of traditional raw materials and goods
exported from the "south” followed a trend oppesite that of the

prices of commodities of the industrial countries, with scme relief
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periods during World War Two and the Korean Warjf This price movement
created balance of payment problems for the developing countries.
This situation‘generated a number of policies designed to alter this
economic trend, including devaluation of currencies to increment
exports and the creation of protective economic boundaries to avoid
competition and stimulate internal industrial growth.

During the 1%50's, an attempt was made to change the pattern of
economic relations between ADC's and LDC's. The "inward oriented
growth” policy, basidaiiy an import substitution program, was
recognized as an "official ideclogy” of most developing countries;
particularly in Latin America. Criticisms arose, however, when the
Andustrialization process developed under those goals turned out to
be, at a more advanced stage, import intensive, and a declining
growth pattern was obséfved‘in the face of external amd internal
constraints. Then, a massive distribution program, to use internmal
demand for internally produced goods, or an export promotion program
("ougward-looking s;rategy") were presented as two possible
alternatives. The export diversification and promotion policy proved
in some cases that, desplite previous inefficiency and also inexper-
ienced nontraditional exports (particulariy nanufactured ones), rapid
expanzion rates could occur soon after the programs were initiated .2

With this brief historical introduction to the origins of import
substitution and equrt diversification policies, we now present the
operational measures usually asscciated witrh them. Import substitu-
tion is a generalized expression, which is commonly understood by all

economists. Precise definition is more difficult.
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Pomfret [1976, p. 17] defined import substitutilon as "Replacement
of imports by domestic sources of supply. Thus import substitution
has taken place 1f the amount of imports of a good-fallé while total
availability of ﬁhe good remains constant.” However, there are
problems brought about by this definition, begause total supply does
not remain constant between the beginning and the end of the
period. Suppose, for example, that imports increése but by less than
total supply. - Operationally, the following measure was developed,

primarily associated with Chenery [1960],
M, == § (5.1

where M is imports, S is total supply and 0 and 1 refer to the
init1al and final period. Formula (5.1) compares the final year's
imports (Ml).ﬁith what imports in that year would have been had
import substitution not taken place. When (5.1) is negative, import
substitution does occur, when (5.1) 'is pbsitive, the market composi-
tion on the total supply is increased. That is, it is assumed that
imports will increase at the same pace as total.supply, so any
reduction of the ratio of imports to total supply is called impqrt
substitution.

¥rom (5.1), we, can generate the "contribution” of import
substituting production to the growéh of ddmestic production, using

the following

M
)
M -5 8
"0 (5.2)
X - X
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vhere X is output. (5.1) and (5.2) were the quantitive basis of
most empirical work on import substitution in the 1960's and until
the middle of the 1970's.

The main limitations of this framework were the importance of the
selected beginning and end periods. Long periods of analysis hide
sub—trends in the period considered, where import substitution could
change or even'bccur or not occur from one subperiod to the other.
Also, if we choose too short a period, we could get day to day,
seasonal or cyclical fluctuations in trade. Other criticism that an
fuput-output analysis could aveid, .is that (5.1} and (5.2) only
capture direct import requirements of each sector and say nothing
about the import requirements for intermediate goods, whose
production 1s necessary for producing the output of any specific
sector.

Thus, as noted, the relevance of the export structure, and
especially the importance of imports in the export compogition, soon
came to be analysed. One approach was to examine the relative
importance of value added in the export composi;ioﬁ, as in Halevi

and Klinov-Malul [1968, p. 1497,
(5.3)

where Xi = foreign exchange earned by the sale of the ith good

Mij = foreign exchange spent on producing the exports of the ith

good
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Another operational tool presented in the literature deals with

the export diversification policy and is a measure of concentration

of the export composition structure. The Hirschman index [1945, pp-

157-160} was considered sensitive to the shape of the whole distribu-—

tion of commodities exported and to their number.

|
n ' xi
H= 100 T -
i=]1 ) x2
i=1

where n = the number of export goods
x4y = the value of exports of the ith sector.

H will be equal to 100 when only one single sector

(5.4

exports, and

H =100 / Vo when all sectors share total exports equally.

Another way to look at export growth (and specifically at the

relative quantitative importance of the various factors working on a

country's export growtl) is via the so-called Constant Market Shares

Analysis: References to the method can be found in Tyszynsky

{1951}4. This method is similar to the shift-share technique, used

for industrial analysis. Assuming that a country's share of total

exports remains unchanged over time, we can divide the changes

observed in exports into three effects:
(1) Commodity composition effect
(2) Market distributlon effect

{(3) Competitiveness effect
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Analytically,
1 0, 0 - .0 0
I{(E,-E) —r LE, = L(r,-1) E, + L X (r -r) E,.
1 i i i i { i i i3 ij ¢ ij
1 - g0 _ 0
+i>::::( 1 )y~ Tiy Eij) (5.5)

where 0 and 1 refer to periods 0 and 1,

exporis receipts,

t
]

Ey4 = the country's exports of commodity i to market i,

r = percentage increase in world exports between period 0 and
period 1,

ry = percentage increase in world exports of commodity i between
period 0 and period 1, and '

percentage Increase in world exports of commodity i to
country j between year 0 and year 1.

Tiy
The left-hand side of (5.5) represents the change in exports of
the analysed country, amd the hypothetical‘change of these exports if
they had grown as fast as world trade. The right-hapd side is
composed of the above-menticned effects: the commod ity couposition
effect indicates the effect on the country's exports of differences
between the growth rates of world trade in its commodities and of
total world trade. The market distribution effect shows the
corresponding effect with regard to export destination. The
competitiveness effect measures the difference between the actual
increase in the country's exports and what the Increase would have
been if the country had maintained a constant share in the market for

each commodity at each destination.
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There are.several limitations to the model. Pomfret [1976, p.
62], summarized them, as follows:

the model is based on an identity and can thus provide no
causal explanation. It has no stochastic basis and 1is
useless for projection purposes, i.e., it provides only an
ex-post evaluation of past performance. The model is
sensitive to the choice of time period and the level of
aggregation of commodities and markets, but provides no
guidelines as to the appropriate time period or aggregation
levels. Since basic period weights are used, there is an
index number problem. Finally, the CMS model implies a
normative judgement that retaining a constant share of
world markets is the relevant yardstick for judging a
country's export performance. In spite of these limita-
tions the CMS model may point to the areas in which an
explanation of export performance can be found and is
therefore useful provided that the precise values of the
estimates obtained from it are not overemphasized.

The input-output framework brought new operational measures to
these 1ssues, providing the possibility of pursuing a sectorally
disaggregated analysis. Several measures have been based on the
input-output model. One, the direct import component of exports, 1s

defined as

5.6
amj ej { )

where anj is the jth element of the import row of the direct

coefficient table and Ej is the value of total exports of the jth
sector.
A more interesting measure is the total (direct plus irdirect)

import component of exports, as in Bruno [1962]

T ) (5.7)



284

where fpj = f fpi rij

where
fpi = primary input row of imports
rij = 1jth element of the Leontief inverse (1-a9 !
€4 = export vector

and a net measure of the foreign exchange earnings by the country's
preducers is defined as

Le - zfpj (5.8)

i ]
where % ej_is the total experts and & fpj is direct and indirect
importjrequirements to produce totaljexports. More broadly,

Blumenthal [1972], presented the following
E* = <1' H (I—Ade-l‘é‘. (5.9

where E is the export vector (nxl), H+ is the value added matrix of
technical coefficients and Ayt is the domestic technical coefficient
matrix. E* is termed by Pomfret [1976, p. 76] “"the vector of
redefined exports”, which 1s presented as "the ideal measure of the
contribution of the variocus sectors of the economy to net export
earningé."

Tyler [1976, p. 71], presented an amplified export diversifica-
tion concept, as
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where he argued that he took account of the multiplier effects of
exports. Formula (5.10) uses the interindustry table instead of the
domestic ome and so would appear to overestimate the results. As we
shall see, the other approaches, (53.7) or (5.9), have limited
analytical usefulness.

- The modei presented in (5.5) was also developed and amplified
using'ihput4dutput analysis, providing a closer examination of the
sources of interme&iate domestic demand. Chenery [1979] and [1980],

presented the model as:

= + + ( .
Xy =uy Wi Dp +E, (5.1D

M, = m, (4, + D (5.12)
W, = Ta,,X. (5.13)

where uy is the constant fraction of total domestic demand in each

sector, my is the proportion of domestic demand supplied by imports
(uy + my = 1), W; is intermediate demand, Dy final demand, and Ey

exports.

Substituting (5.13) in (5.11),; and solving for Xy,

xtP=:$7 Ywtopt+ieb (5.1
i j |

13 ©3 3
where ;ij are the ijth element of the Leontief inverse of the

domestic matrix of vertical coefficients and t is a time index.
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Based on the last equation,. Chenery [1980]; decomposes the

sources of growth of each sector into four factors, as follows.

Congider &X = X2 - Xl as the Increment in output between two time

periods:

Substituting AX in (5.11)5

eul ap 1 2 2wl (5.15).
BX, uiADi+£\Ei+u1AWi+Aui(Di+Wi) ( )

Solving as in (5.14) we will get,

(5.16)

The right-hand side contains elements that capture:

(a) the expansion of domestic demand in all sectors (DD),

tz. .t ol ap, (5.17)
b

13 71 73

(b) the expansion of exports ian all sectors (EE},

- 1
z AR 5.18
RRIC IR 19

(¢) dimport substitution in all sectors (IS)

= .1 . (D% + W%) (5.19)
J ] J
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(d) technological change (T0),

ot 1 2 ’

z
j k

The basis of this formulation is the disaggregation of A X into four
different parts. It overemphasizes .the demand side of the model,
because it only registers changes in X as a result of changes on the
final demand side. Our approach also emphasizes the supply side of
the model, including production that originates from changes in the
value added matrix, and is independent of the absolute values in the
two years under consideration. The Chenery formulation does not
provide per unit analysis and never takes into consideration the
value added matrix; thus an overall analysis (such as the one -
obtained throughout (5.2% or (5.30), as we will present later) is
not possible.

The gbove historical review does not pretend to be exhaustive.
Its purpose is only to give an overall view of the frameworks that
have been used thus far, for import substitution/export
diversification considerations. The Augustinovics generalized
conception of an input-output model, already introduced in Chapter 1,
provides a more "multi-faceted description” of the structural

relationships in an economy. This applies particularly to the import
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substitution/export diversification discussion. The formulas
presented have a common weakness, they fail to take into account the
relative tmportance of different sectors of the economy. For this
reason comparisons based on these formulas must be used with great
care. Alternative formulas developed in Section 5.3 remedy this’
‘deficiency, and may therefore be more useful in making intertemporal

ard international comparlsons.

5.3 A Proposed Framework

We present several concepts that could be cbtained from the
input-output model, using the generalized framework already

introduced in Chapter 1.
Q¥ = (1-‘Ada'”1'r (5.21)

where the 1j'P element of Q# will be the total production of sector
i allocated to the jth final demand component served by it. That is,

we will obtain a matrix, Q ¥, where total production, Xj, of each

sector 1s disagregated by its final demand components.

L (5.22)

nd =8 (I-A*d)'
where the'ijth element of H d; will be the total production of sector
j allocated to the ith primary input component from which its value
originates. That is, we will obtain a matrix g 6; where total
production, Xj» of each sector 1s disaggrégated by its primary input

components.
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The above concepts, (5.21) and (5.22) , are expressed in absolute

terms, as well as the "complex coefficient matrices" (5.23) and

(5.24) .
-1 s | .
Q¥+ = (I-A 97 ¥ 'O (5.23)

where the 1ith element of Q# + will represent the gross production of
gector 1 that is necessary for the production of a unit of the jth
final demand component. That 1s, we obtain a matrix where the common
output multiplier concept of each sector is disaggregated by each

component of the final demand matrix.
]

gd=canla (- -1 (5.24)

vhere the ijth element of H Q will represent the gross production of
each sector j originating from a unit of the ith primary input
component. That is, we obtain a matrix where the supply side output
multiplier concept of each sector is disaggrega;ed by each component
of the primary input matrix.

The information obtained from the “complek coefficient matrices”
is still dependent on gross-production for a specific year. So we
propose to redefine the Augustinovics formulas, in relative terms,
as:

1

QW+ <L'Q¥W HT {5.25)

where the 1jtP element of Q¥+ <11Q4¥4>*l yields the gross produc—

tion, disaggregated by sector, in proportion terms, necessary for a

unit of specific final uses. And,
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addntdd (5.26)

where the ijth element of (_I-TQ+ 1>‘-1 i (f, glves gross production,
disaggregated by sector, in proportion terms, originating from a unit
of specific kinds of primary foputs. Formulas (5.25) and (5.26) are
definitely better for international or iﬁtertemporal comparisons
because they do not reflect directly' t.he absolute values of a
particular year, since they are. presented as proporticas.

Othér concepts could be generated for the same purpose.
> i L
1= -K)T <™ ¥ (5.27

where the 1jth element of @ ¥ will represent the distribution of the

unit of primary input of sector 1 among the j final uses. And
- -1 -1
HQ+y = H <X> (I—Ade (5.28)

where the ijth element of BQ+ will represent the division of the
unit of final value of sector j among the 1M primary value
componernts.

Finally in an or#er-all_. analysis of the system, we can use the

"final structure matrix” concepts,

1

H# v =1 <o (-4, 97 v an

(5.29)

where the ijth element represents the division of a unit of specific
kinds of final value among the priniary- input components, and
1

Hdv¥y=w@nts (1-K)~ >y (5.30)
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where the ijth element represents the division of a unit of
specific kinds of primary inputs into their final allocation among
the final demand components.

From the concepts presented above, only the rows of HQ ¢ were
already used and referred to in the literature as the total content
indicators, as noted previously. Thus the concepts‘presen;ed in
(5.25), (5.26), (5.27) and (5.28) for.a sectoral analysis, and in
(5.29) and (5.30) for an overall analysis, provide the possibility of
a much broader and more comprehensive analysis of the structure of
the economy, concerning all components of the value added and final

demand matrices.

5.4 Empirical Analysis. The 16x16 Aggregation Level

The primary input composition of domestic Portuguese input—output
tables is the following:

1. Taxes and subsidies

2. Wages

3. Rents, dividends and profits
4. Imports

The composition of the final demand matrix is:

1. Private consumption
2. Public consumption
3. Tavestment

4. Stock variation

5. Exports.
Based on the methodological approach presented in the previous
section, an empirical analysis for 1959, 1964, 1970 and 1974, in

sectoral and in over-all terms, is now discussed.
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5.4.1 Some Data Problems

The analysis conducted thus far ignored the existence of the 20th
sector (government) in the primitive 20x20 transaction flow matrix
from which the 16x16 model was derived. The reason was the absence
of positive elements in the 20th column and row. Lumping the
government sector with another sector will affect the latter's gross
output total while leaving its flow totals constant. -Consequently,
information obtained from the A¥, K; Q+ or d'matrices, will be
substantially distorted for the last sector and Indirectly
(in Q¥ and @) for all others.

However, in this. chapter, we have to take 1into consideration not
only the intermediate matrix, but also the remaining data of the
input-output model (value added and final demand) , and then the 20th
gsector can not be ignored, because there are positive elements in
those matrices that are related to the government sector.

Thus, for calculations pursued in this chapter, sectors 19 and 20
have been aggregated, and as a result, X, the gross output vector,
and subsequently the Ay matrix, have changed. Other problems arise
with the existence of a residual sector in the intermediate
transaction flow matrix for 1959. This sector was also ignored
previously, but now, for consistency of the over—all system, it was

also aggregated to the last sector.

5.4.2 The Empirical Results

Tables 5.1, 5.2, 5.3 and 5.4 present, for the four different



293

TABLE 5.1

Gross Production Necessary to Produce One Unit of a
Specific Component of Final Demand
' (Proportions)

Portugal 1959

Private Public

Consump- Consump-— Invest~ - Variatioms
Sectors tion - tion ment of Stocks Exports
1 .263 .030 .021 -2.914 .171
2 .003 .007 .015 o .127 .022
3 +143 024 .000 -.960 .092
4 .090 .023 .001 1.870 111
5 016 .023 . 046 .191 .153
6 .007 .005 .004 -.071 .013
7 .059 .029 .026 2,502 .109
8 .004 .003 .104 .013 017
9 .006 .015 .027 .027 .015
10 040 .116 .164 -.018 .048
11 .023 .022 017 .022 .013
12 .012 .015 .012 .087 .010
13 .002 .010 .433 .000 .001
14 .189 044 075 .106 .123
15 .050 .015 .005 .026 .068
16 .093 .619 .050 -.008 ..033
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TABLE 5.2

Gross Production Necessary to Produce One Unit of a
Specific Component of Final Demand
{Proportions)

Portugal 1964

Private Public
Consump— Consump-— Invest— Variations
Sectors tion tion ment of Stocks Exports
1 .196 034 .018 .584 .161
2 .002 .004 .015 -.014 .014
3 . 180 022 .001 .107 .048
4 .112 .018 002 094 .192
5 .017 .0L6 045 . 006 .108
6 010 L0111 .005 -.011 .030
7 . 054 040 .030 -.030 .107
8 .009 017 057 034 020
3 .008 015 .068 -.058 0254
10 .051 .050 .186 .017 049
11 .018 .013 .006 .002 .010
12 017 .027 011 .004 .013
13 .003 .065 417 000 .001
14 .186 .051 .124 254 134
15 .050 .015 011 008 .085
16 086 .600 .005 .005 .003
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TABLE 5.3

Gross Production Necessary to Produce One Unit of a
Specific Component of Final Demand
{(Proportions)

Portugal 1970

Private . Public
Consump~- Consump- Invest- Variations
Sectors tion tion ment of Stocks Exports

1 .189 .004 .016 1.380 .128
2 001 .003 .005 =.049 .014
3 .164 .003 .002 -.070 077
4 107 047 .009 -.575 «235
5 .012 .002 .045 .674 .067
6 .009 .006 .008 -.019 048
7 .053 .026 .032 -.354 110
8 004 .007 .067 -.023 .020
9 .007 .010 .047 -.124 022
10 049 .059 .251 -.316 111
11 .022 .025 .008 -.009 .027
12 021 .037 014 -.010 .017
13 .002 .008 I 1:¥ .003 .001
14 .125 .034 .116 450 .052
15 .068 .013 .006 .04 .047
16 .168 .TY7 .031 .027 .024
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TABLE 5.4

Gross Production Necessary to Produce One Unit of a
Specific Component of Final Demand
(Propqrtions)

Portugal 1974

Private Public
Consump- Consump- - Invest- Varlatioms :
Sectors - tion . tion ment of Stocks Exports
1 172 .004 .012 T .153 .108
2 001 .001 0Ll -.006 .010
3 +154 .001 .001 «117 .071
4 .072 .003 .005 .157 .251
5 011 .005 .028 .022 .073
6 .009 004 .007 .023 .052
7 .059 .025 .036 .156 +109
8 .005 .003 .068 056 .016
9 . 009 .018 .036 -.029 .019
10 075 .191 .184 .129 .133
11 .032 .029 .009 .020 026
12 .017 .034 .010 .012 014
13 .003 .011 431 .001 001
14 141 .040 .141 .165 .050
15 .070 011 . 005 . 005 046
16 .167 621 .017 .019 .020
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years, the gross production necessary to produce oné unit of a
specific component of final demand, in proportionai terms. The
concept, Q+ Y+ <1’Q4Y;>"1, wag introduced in the last section, in
(5.25).

These tables present many possibilities for amalysis. We
investigate the private consumption and exports columns. The
investment column is avoided, given a lack of reliable information
for some years. Figures 5.1 and 5.2 present an intertemporal
analysis_of the_exports and private consumption columns in sectoral
terms, for the four different years.

The results obtained for the exports analysis show very interest-—
ing trends for some sectors. The sectors with major contribution for

the required gross production to produce one unit of exports were:

1959 1974

1 ~ Agriculture, Forestry and Fisheries .17 .11

3 - Food, Beverages and Tobacco .09 .07

4 - Textiles, Apparel, Leather and Shoes +11 .25

5 = Wood, Cork and Furniture .15 .07

7 - Chemicals, Petroleum and Coal Products .11 .11
10 - Machinery, Transport Equipment, Naval

Construction and Repailr .05 .13

14 - Trade .12 .05

15 - Transport and Communications .07 .05
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Some sectors, such as 1 = Agriculture, Forestry and Fisheries,
5 - Wood, Cork and Furniture, 14 ~ Trade, and 15 - Transport and
Communications, resporsible together for 5l.5 percent of total
production required'fcr exports in 1959, drop to 27.7 percent of
total production required for exports in 1974,.sbme 15 years later.
In contrast, sectors like, & - Textiles, Apparél, Leather and Shoes,
and 10 - Machinery, Transport Equipment, Naval Construction, and
Repalr, represented 15.9 percent of total production required to
export in 1959, and increased to 38.4 percent in the same 15-year
period. Some sectors, like 7 - Chemicals, Petroleum and Coal
Products, remained constant over the years.

We should emphasize that the value presented for each sector

represents not only the percentage of direct gross production of each

sector that is required to produce one unit of overall exports but
also the indirect production required for the functioning of the
overall economy. It is clear that there has been an important shift
in the role played by exports in the Portuguese economy over the
1959-1974 periocd.

The same analysis, made for the private consumption column, also
shows some interesting trends. The leading sectors for the required

gross production to produce one urit of private consumption were:

1959 1974
1 - Agriculture, Forestry and Fisheries .26 .17
3 - Food Processing, Beverages and Tobacco 14 .15
4 - Textiles, Apparel, Leather and Shoes .09 .07
7 - Chemicals, Petroleum and Coal Products .06 .06
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1959 1974
10 - Machinery, Transport Equipipment, Naval
Construction and Repair 04 .03
14 = Trade .19 14
15 ~ Transport and Communications .05 .07

Consunption patterns, associated with tastes and preferences,
change relatively slpwly over time. However, traditional sectors
like Agriculture and Trade, continue to lose their leading role, from
45.2 percent in 1959, to 31.3 percent in 1974.

As mentioned, the same analysis could be carried out for each of
the other specific elements in final demand. The negative valﬁes
sometimes presented in the vector “variation of stocks” for some
gectors wefe a result of negative variations in the stocks in those
years. So, as a result, all concepts for those particular sectors
present negative values.

Anotﬁer useful concept 1is embodied in <ﬁ'5 1>-l_ﬁ'd; presented in
(5.26), and shown in Tables 5.5, 5.6, 5.7 and 5.8, for the four
different years. These figures represent gross production
originating from a unit of specific kinds of primary inputs, in
proportional terms.

The rows of the following tables, are: (15 taxes and subsidies,
(2) wages, (3) other income (profits, dividends, rents), and (4)

imports.
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The analysis of the second row, wages, will give us the gross
production, in proportion terms, originating f;om a unit of overall
wages. Figure 5.3, shows the distribution pattern among the sectors.
General increases over time are observed in almost all manufactured
sectors, accompanied by decreases In the primary ones. In more
detail, one unit of wages will generate 37.2 percent of the total
production in only two sectors, 1 - Agricultu:e, Forestry and
Fisheries and 14 ~ Trade, in 1959. 1In 1974, that percentage value
drops to 13.8 ﬁercent of the total. In contrast, Sectors 6 ~ Paper
Pulp and Paper, 8 -~ Non Metallic Mineral Products, 10 - Machinery,
Transport Equipment, Naval Construction and Repair, 11 - Other
Manufacturing and 13 - Public and Private Construction, increase from
12,7 percent in 1959 to 26.5 percent in 1974.

The third row, other income, does not exhlbit behavior that is as
stable as the wages row. However we cain observe from Figure 5.4
that, again, sectors like 1 - Agriculture, Forestry and Fisheries,
and 14 - Trade, continue to lose in relation to the other sectors.
They drop from 42 percent of the total production to 31l.7 percent.

Analysis of -the fourth row,_imports, is also very interesting.
This row gives us the gross productlon, in proportion terms,
originating from a unit of overall imports.  Thus we can observe in
which sectors imports have a larger impact in the production
process. Figure 5.5 represents the intertemporal analysis for each
sector. Significant sectors where the imports 1mpact dropped were:

1 - Agriculture, Forestry and Fisheries, 4 - Textiles, Apparel,

Leather and Shoes, and 153 — Transport and Communications. For these
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gectors, starting with 34.1 perceat impact in 1959, the impact

drbpped to 24.2 percent in 1974, Sectors with an increasing import
share were, 3 ~ Food Processing, Beverages and Tobacco, 7 — Chemi-
cals, Petroleum and Coal Products, 9 - Basic Metals, 10 — Machinery,
Transport Equipment, Naval Construction and Repair, and 13 - Public
and Private Coustruction. These sectors went from 49.5 percent in
1959 to 62.1 percent in 1974. Also five sectors were the big (direct
and indirect) import consumers, Sector 1 - Agriculture, Forestry and
Fisheries, 3 - Food Processing, Beverages and Tobacco, 4 — Textiles,
Apparel, Leather and Shoes, 7 — Chemicals, Petroleum and Coal Pro-
ducts and 10 - Machinery, Transport Equipment, Naval Construction and
Repair, with 77.8 percent in 1959 and 73.1 percent in 1974.

The former analysis was based on (5.25) and (5.26), and it con-
cerned gross production required (originating) for (from) ome unit of
specific final uses (one unit of specific kinds of primary inputs).
On the other hand, the results in (5.27) and (5.28), to be used next,
associate the distribution of primary inputs with their final uses,
and division of final uses among primary input components. It is,
therefore, not directly associated with gross production, as
before. The results in the first set of tables (5.9, 5.10, 5.11 and
5.12) are for q Y.

Each row, representing a sector, indicates the distribution of
one unit of primary input among the specific final uses. Analyzing
. by ¢olumns, we can see for each of the final demand components (for
example, exports), the sectors from which that £final demand takes a

large share of the distribution of the value added unit among
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TABLE 5.9

Distribution of One Unit of Primary Input
Among Final Uses, By Sector

(Proportions)

Portugal 1959

Private Public

Consump~  Consump~- Invest- Variations
Sectors tion tion ment of Stocks Exports z
1 +896 .010 .010 ~.040 «125 1
2 +270 065 .186 048 432 1
3 +887 .015 .000 -.024 .123 1
4 .726 018 002 061 .193 1
5 277 .038 107 .013 +565 1
6 .662 045 047 -.028 «273 1
7 . 599 .029 .035 .102 .236 1
8 +170 014 644 .003 170 1
9 427 .101 «246 .008 +218 1
10 478 .135 263 -.001 124 1
11 «759 069 .075 +003 .093 1
12 .690 .081 087 019 2122 1
13 .026 .017 +955 -.000 . 002 1
14 ¢ .821 .019 043 .002 115 1
15 747 .021 .010 .002 .220 1
1




310

TABLE 5.10

Distribution of One unit of Primary Input
Among Final Uses, By Sector
(Proprotions)

Portugal 1964

Private Public

Consump-  Consump-— Invest—- Variations
Sectors tion ‘tion _ ment of Stocks Exports I
1 783 017 016 .029 «152 1
2 «256 .058 .353 -.019 .350 1
3 .920 014 .001 006 .057 1
4 .693 014 .003 .007 .281 1
5 «305 .036 .187 .001 + 469 1
6 +515 074 054 -.008 .363 1
7 . 590 .056 .076 -.005 «2B0 1
8 309 .073 <436 014 165 1
9 <266 .062 .506 -.025 .188 1
10 456 .057 .379 .001 .105 1
i1 172 .070 .055 . 000 .101 1
12 655 .132 .093 .001 .116 3
13 .030 .Q78 .887 .000 .003 1
14 727 .025 .109 .012 025 1
15 670 .026 .031 .001 «269 1
1

16 <525 463 .006 .000 004
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TABLE 5.11

Distribution of One Unit of Primary Input
Among Final Uses, By Sector
(Proportions)

Portugal 1970

- Private Public

Consump~  Consump-~ = Invest— Variations
~Sectors’ tion tion ment of Stocks Exports z
1 .837 .002 020 -.025 . 166 1
2 »160 .040 .209 .028 .563 1
3 874 .002 .003 .002 .121 1
4 576 .025 .014 .013 .373 1
5 .283 006 .307 -.066 <471 1
6 .350 021 .084 .003 .542 H
7 «540 026 .092 015 =328 1
8 +135 .023 .639 003 201 1
9 <244 .034 471 .018 .233 i
10 307 .036 446 .008 .203 1
11 .634 .072 .068 .001 .225 1
12 622 108 116 001 .152 1
13 .023 .008 . 966 -.000 .004 1
14 716 .019 .188 -.011 .087 1
15 .804 .015 .021 -.001 .161 1
1

16 .660 .278 .035 -.000 027
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TABLE 5.12

Distribution of One Unit of Primary Inputs
Among Final Uses, By Sector '

{Proportions)

Portugal 1974

Private Publie

Consump-" Consump~  Invest~ Variations
Sectors tion tion ment of Stocks Exports z
1 775 .002 018 047 159 1
2 <152 .020 451, -.052 -430 1
3 .829 .000 .002 .043 .126 1
4 432 002 .009 064 493 1
5 . 245 .012 .191 .033 «519 i’
6 287 .015 076 .051 571 1
7 491 022 .097 .089 +301 1
8 147 .009 +595 103 .146 1
9 .333 .071 .429 -.075 $242 1
10 364 .098 .284 042 .211 1
11 672 .063 .058 .029 .178 1
12 +588 .122 .103 .028 .159 1
13 .022 .009 965 .001 .003 1
14 -648 .020 .2086 .051 .075 1
15 .795 .013 017 004 : .171 1
16 678 .267 .022 .005 .027 1
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final uses. In the exports case, this comppnent shire 1is presented
for the four years in Figure 5.6; Also in Figure 5.7, the same
presentation is made for private consumption.

An analysis of Figure 5.7 will show that the private consumption
ghare of one unit of value added dropped in all sectors but one,
Sector 15 - Transport and Communications. From the eight sectors
where private consumption represented more than 60 percent of the

total value added unit in 1959, only five remained in 1974.

1959 1974
1 - Agriculture Forestry and Fisheries .90 77
3 - Food Processing, Beverages and Tobacco .89 .82
4 - Textiles, Apparel, Leather and Shoes 72 43
6 - Paper Pulp and . Paper .66 .28

11 -~ Other Manufacturing .76 .67

12 - Electricity, Water and Gas .69 .58

14 - Trade .82 .64

15 - Transport and Communications T4 .79

Sectors with minimal private consumption shares (below 30 percent)

are:
1959 1974
2 - Mining and Quarrying .27 .15
5 - Wood, Cork and Furniture <28 .25
8 - Non Metallic Mineral Products .17 .15
13 - Public and Private Construction .03 .02

In all cases we observe a decrease in the observed values over

time. On the contrary, the export share of the value added unit
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FIGURE 5.6
Share of Exports in the Distribution

of One Unit of Primary Input among

Specific Final Uses
(Proportions)
Portugal 16x16

First Column.,.1959
Second Column..l1964
Third Column...1970
Fourth Columm..l374
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FIGURE 5.7
Share of Private Consumption in the

Distribution of One Unit of Primary
Input Among Specific Final Uses

Portugal 16x16

First column...:1959
Second column.,l964
Thrid column,..1970
Fourth column..1974
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increased over time in almost all sectots, fndicating an increase in

economic Iinterdependence with the rest of the world.

Sector 4 - Textiles, Apparel, Leather and Shoes, a traditional
Portuguese exﬁbrt‘sector, increased its percentage share signifi-
cantly over the pefiod, from 19 percent to 49 percent. Sector
6 — Paper Pulp and Papef, also increased, from 27 percent to 57

percent.' Leading sectors, with an export share over 30 percent, are

1959 1974
2 - Mining and Quarrying 43 43
4 - Textiles, Apparel, Leather and Shoes .19 49
5 ~ Wood, Cork and Furniture 57 »52
6 - Paper Pulp and Paper «27 «57
7 - Chemicalq, Petroleum and Coal Products .24 .30

Results from (5.28), for HQ+, are presented in Tables 5.13,
5.14, 5.15 and 5.16. As noted before, the rows of these tables are:
(1) taxes and subsidies, (2) wages, (3) other income (profits, divi-
dends, rents), and (4) imports. The concept, already famillar as the
“total content indicators” or “total input coefficients™, represents
the division of the unit of final value among the value added
structure, in sectoral terms.

For the first sector, Agriculture; for example, the first column
of these tables shows the share of wages (row 2, as an example) in
the final value unit. Therefore from 23.6 percent of the total value
unit in 1959, we observe successive intreases'ih 1964 to 38.l1 percent
in 1970 to 41.4 percent, and finally a drastic drop to 29.6 percent
in 1974. An analysis by row (for example, row 4, imports) , will show

us the distribution pattern of the share that imports has in the
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¢inal value unit for the different sectors, and looking at all

tables, their intertemporal patterm.

In Figure 5.8, the distributilon of the wages share in one unit of
final demand, across all sectors, is presented. . For all sectors
there have been iﬁcreases over time. Sectors with 40 percent or more

in 1974 are:

: 195 1974
2 - Mining and Quarrying .36 <46
5 = Wood, Cork and Furniture .10 bk
8 - Non Metallic Mineral Products «29 .40

11 - Other Manufacturing .09 W47

13 - Public and Private Comstruction .33 +50

15 - Transport and Communications . «33 .58

On the contrary the sectors with 25 percent or less are:

1959 1974
7 - Chemicals, Petroleum and Coal Products «13 25
g - Basic Metals .21 22

Figure 5.9 presents the distribution share of imports in omne unit
of final value for the fifteen different sectors. In general, to
produce one unit of final demand, the import composition increased

over time for almost all sectors. Exceptions are:

1959 1974
4 - Textiles, Apparel, Leather and Shoes .39 .31
6 - Paper Pulp and Paper .18 «17
10 - Machinery, Transport Equipment, Naval
Construction and Repair- .36 26
11 - Other Manufacturing .30 «30
15 - Transport and Communications .16 .12
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FIGURE 5.8

Share of Wages in the Division of One Unit
of Final Value Among the Primary Value Compoments

Portugal

First column,,.195%
Second colupn, . 1964
Third colwmn...1970
Fourth columm,.1974

1 2
Sectors
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FIGURE 5.4

Share of Inpdrts in the Division of One Unit
of Final Value Among the Primary Value Components

Portugal

First column...1959.
Second column..1l964
Third column...1970
Fourth column..1974
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Sectors where imports play a leading role in the final demand

composition (over 30 percent in 1974) are:

1959 1974
3 - Food Processing, Beverages and Tobacco .20 32
4 - Textiles, Apparél, Leather and Shoes . «39 .31
-7 - Chemicals, Petroleum and Coal Products «35 «35
9 - Basic Metals .31 «49

Finally, an overall analysis is possible using the concepts
presented in (5.29) and (5.30). In (5.29), HIQ + represents the
pve:ali'division of_a.upit of a specific kind of final value among
the primary input cﬁmponents. This is presented for the four
different years in Tables 5.17, 5.18, 5.19 and 5.20. This concept,
related to an overall analysis of the econony, provides information
about the final allocation structure of the final demand components
among the. value added structure. Figure 5.10 presents a comparison
for the 1959-1974 period.

Analysis of the share of wages in the final demaﬁd components

shows a clear increase over time in all the final demand components.

Private Consumption .23 42
Public Consumption 36 .61
Investment .28 .32
Exports .20 .36

The other income components, on the contrary, show an overall

decrease over time, as follows:
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1959 1974
Private Consumption .59 36
Public Conmsumption .51 .29
Investment .52 .33
Exports .18 «35

The evolution of taxes and subsidies does not show a clear pattern.
The main reason 1s that the impact of subsidles changes considerably
over time. Moreover, it could be rather dangerous to make statements
based on these four random years, when we do not know much gbout the
overall subsidy policy of the central government.

In relation to imports, the share of this value added conponent

also increased considerably in the final demand components. That 1is,

95 1974
Private Consumption .13 .17
Public Consumption .11 .09
Investment .18 .16
Exports .18 .28

The decrease observed in the investment component also could be
attributed to a low investment year; this was undoubtedly the case,
1f we remember that 1974 was the year of the revolution.

Finally, we analyse ﬁ'd'f'as given in (5.30). The results for
the 1959-1974 period are presented in'Tablés'S.Zlg 5.22, 5.23 and
5.24. Those tables present the division of a unit of specific kinds

of primary ioputs into thelr f£inal allocation among final demand
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TABLE 5.17

Division of One Unit of Specific Kinds of Final
Demand Among the Primary Input Components

(Proportions)

Portugal 1959

Private . Public -
Consump- Consump~ Invest— Variations
tion - tion ment of Stocks Exports
Taxes & )
Subsidies .043 .014 -016 <411 JO041
Wages +234 +364 276 -.284 .199
Other
Income .589 .513 .514 -1.140 .583
Imports .134 .108 <184 2.013 «178
L 1 1 1 1 1
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TABLE 5.18

Division of One Unit of Specific Kinds of Final
Demand Among the Primary Input Components

(Proportions)

Portugal 1964

Private © Public
Consump~ Consump~ Invest— Variatioms
tion tion ment of Stocks Exports
Taxes &
Subsidies .078 .020 +057 087 ,063
Wages «343 »550 .313 <372 «298
Other
Income 448 374 484 491 462
Imports 131 .056 «146 049 177
L 1 1 1 1 1.
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TABLE 5.19

Division of One Unit of Specific Kinds of Final
Demand Among the Primary Input Components

(Proportions)

Portugal 1970

Private Public
Consump- Consump- Invest—  Variations
tion tion ment of Stocks  Exports
Taxes & _
Subsidies 077 024 .085 .118 062
Wages +396 +581 + 349 «577 «318
‘Other
Income <398 «338 .383 «537 «399
Imports -128 1056 -182 . 232 0222
T 1 1 1 1 1
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TABLE 5.20
Division of One Unit of Specific Kinds of Final
Demand Among the Primary Input Components
(Proportions)

Portugal 1974

"Private Public
Consump—~ ~ Consump~ - Invest- Variations
tion tion ment - of Stocks. Exports
Taxes &
Subsidies 057 016 068 073 .022
Wages 415 . 606 <440 .320 .356
Other
Income <363 .288 .333 367 +346
Impotts +166 .091 .158 « 240 «276
z 1 1 1 1 1
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TABLE 5.21

Division of a Unit of Specific Kinds of Primary
Inputs Into Thelr Final Allocation Among
Final Demand Components
{Proportions)

Portugal 1959

Private Public
Consump- Consump~ - Invest-  Variations
tion’ tion ment  of Stocks Exports

Taxes &
Subsidies 775 .023 .035 022 =145
Wages .688 .099 .099 -.002 -117
Other
Income 0724 -058 -078 "-004 011‘3
Imports 0644 0048 5108 .029 1171
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TABLE 5.22

Division of a Unit of Specific Kinds of Primary
Inputs Into Theilr Final Allocation Among
Final Demand Components

{Proportions)

Portugal 1964

Private Public
Consump-  Comsump-  Invest- °~ Variations
tion tion ment. of Stocks Exports

Taxes &
Subsidies 714 .027 113 011 .134
Wages .603 146 .120 009 122
Other
Income 619 078 2145 009 «149
Imports 0614 0040 -149 -003 I194
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TABLE 5.23

Division of a Unit of Specific Kinds of Primary
Inputs Into Their Final Allocation Among
Final Demand Components
{Proportions)

Portugal 1970

Private . Fublic
Consump-  Consump- Invest-— Variations
tion tion ment of Stocks Exports

Taxes &
Subsidies 652 .025 +192 ~-.005 +136
Wages 0618 qlll -146 -.005 0129
Other
Income 619 <065 +159 ~.004 .161
Imports .527 .029 .201 .005 .238
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TABLE 5.24

Division of a Unit of Specific Kinds of Primary
Inputs Into Their Final Allocation Among
Final Demand Components
(Proportions)

Portugal 1974

Private Public
Consump~  Consump~  Invest—  Varlations
tion tion ment of Stocks Exports

Taxes &
Subsidies 630 021 .227 .052 -.070
Wages «554 <100 .178 .028 141
Other 7 :
Income .580 .057 161 .038 .164
Imports «514 .035 «149 .048 «254
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components. Figure 5.11 presents the patterns observed in that
pericd.
The share of private consumption allocation amcng the value added
matrix components is the largest. However, for all of them we

observe a decrease over time.

Taxes and Subsidies .78 .63
Wages s68 «55
Other Income 72 .58
Imports 64 .51

The reverse situation is observed in the investment allocation

structure.
1959 1974
Taxes and Subsidies 04 +23
Wages .10 .18
Other Income .08 16
Imports , .11 »15

A general increase over time is also the general case in the overall

-export share of the value added components. !
| 1% 197
Taxes and Subsidies «15 .07
Wages | .12 Jd4
Other Income .14 .16
Imports - .17 .25

The exception to the general increase is only obserﬁed, for 1974, in

the taxes and subsidies component, for reasons already discussed.
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Finally, the public consumption pattern shows constant behavior

if we analyse the data for the two extreme years. However, within
that period, an almost general. increase in the public consumption
share was observed from 1959 to 1964, followed by a decrease since

then to the values observed in 1959,

1959 1974
Taxes and Subsidies .02 .02
Wage «10 .10
Other Income .06 .06
Imports .05 .04

5.5 Brief Conclusions

In this chapter we hangtried to introduce a more rigorous,
comprehensive and broad framework to study the economic structure of
an economy, especially in what concerns the relative importance of
the specific elements of the final demand and value added matrix.

The literature survey clearly showed an absence of a framework
which utilizes all the information contained in the matrix. Thus,
the formulas discussed are simply particular cases of the holistic
framgwork that is presented as an alternative. The Chenery model
[1980] is only related to the demand side. The final demand
components are presented in two vectors, with only exports treated
separately from the overall final demand coluﬁn. The conclusions
based on this model will vary with the scale of output. This poses a
problem in making Intertemporal and international comparisons: The

disaggregated analysis presented in Section 5.3, is, in this writer's



336
view, preferable. The framework consisted of.six different concepts,
three related to the demand side of the mcdel, and other three to the
supply side. Formulas 5.25 to 5.28 provide specific information (and
5.29 and 5.30 provide overall information) about each specific
element of the final demand and value added watrix. In Section 5.4,
a detailed empirical analysis and discussion of the advantages of

each concept was made, using the Portuguese case.



Footnotes

Chapter 5

¥or details, see Atsumt [1981].

2For a detailed historical analysis, see Wogart [1978].

3As an i1llustration, the values of the above formulas are
presented for some sectors, from Pomfret [1976, p. 20].

Measures of Import Substitution in Israel

1950-1958
(%51 50 '(_g) 1.58 Formula Formula
: ’ (5.1) (5.2)

Sector (Percent) . (Percent) (1 £1,000) (Percent)
Chemicals ' 62.1 : 25.0 69,630 52.2
Metals and Metal

Products 45:2 3.1 36,752 22.6
Leather 33,5 0.8 26,890 33.8
Machinery 71.4 57.8 17,302 37.7
Textiles 19.9 13.0 13,302 9.4

i = gector

4For a presentation of the mechanics of calculation, see Leamer,
and Stern [1970, Chapter 7}. Also, Pomfret [1976] and Wogart [1978].

5Chenery'mention that the details of the derivation are discussed
in Chenery and Syrquin [1979].
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CHAPTER 6

CONCLUSIONS

6.1 General Conclusions

The linkage framework, broadly popularized in the development
economics literature, has considerable advantages for defining the
different levels of importance of economic sectors in'stimulating a
national or regional economy. It has been used to define development
strategies based on investment allocations in predetermined key
gectors, which were gelected according to one”s particular economic
interests,

Criticisms of this approach have been mentioned, emphaslizing
weaknesses, as already extensively discussed in Chapter 2, and also
suggesting alternative formulations.! However, empirical studies are
published every year, showing that, despite critiqisms, there is a
broad acceptance and use of these tools by planners and policy
makers.Z This general acceptance of the framework, and its
recognized importance as an operational tool nowadays, led to the
development of this work.

One of our main assumptions, extensively tested using the
Portuguese empirical data, was the relative stabllity of the linkage
measures, and therefore of the key sectors determined by these
measures. This relative stability was observed in almost all

indicators used over time in this study. This result leads us to
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conclude that the structure of the Portuguese economy is stable.

Structural changes in the Portuguese economy_ocﬁurred slowly. More
than a fifteen-year period is needed to observe slight changes in the
production structure.

‘One.of the main criticisms raised against input-output tables
deals with this assumption of stabllity when we are concerned with
fbrecasting'ot impact analysis. Several suthors have analysed in
detail the changes that have occurred over tiﬁé in input-output
tables, such as Leontief [1951], Carter [1970] and Syed [1975], at
the national'level, or Conway [1976} at the regional level.

The linkage analysis developed in Chapters 3 and 4 presented a

stable pattern for medium and long-term periods. The more sophi s~

‘ticated the model used, the less sensitive to changes in stability.

As an example, changes in the Leontief inverse for the Portuguese

case were one-third as pronounced as the corresponding,changes using

the'technical coefficient matrices: Thus ths multiplier concepts
which use the Leontief imnverse in their-operatioﬁal formulation are
more stable.

The rather stable pattern observed in the medium—-tern period of
fifteen years for the Portugugse empirical case was the maln reason
for averaging the specific linkage indicators obtained for each
year. The figures presented in Chépter'B,-fu; the direct linkage
indficators, glearly-eorrobarate'this procedure. Therefore we can say
that the key sectors pinpointed in the study Will'remain key for some

period into the future.
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Three fundamental developments were introduced in the traditional

linkage framework: the use of a supply side approach to the
calculation of the forward linkages, their extension to income and
employment considerations, and the introduction of several different
versions for each iIndicator.

-The advantages‘of fhe'supply side approach for the linkage
framework and also for the multiplier analysis are analysed in detail
in Chapter 2. Forward linkages calculated on the basis of the
Leontlef inverse of vertical coefficlents was demonstrated to be
wrong and misleading although still widely ﬁsed.3_,Fdrward linkages
are supply side indicators, and the horizontal version of the input-
output tables must be used for their calculation.

The empirical analysis presented in Chapters 3 and 4 shows the
relevance of the extension of the linkage framework to income and
employment. As predicted, linkage indicators for output considera-
tions do not necessarily coincide with linkages for income or
employment. Then, investment decisions for those different purposes
should be based on different key sectors, as the different linkage
analyses have shown. The summary analysis presented in Section 3.5
is clear about that, and does not support the traditional analysis
which fails to differentiate output linkages from the others.

Finally, several different versions were 1ﬁtfodﬁced for each
indicator. Using the domestic and the interindustry matrices, we can
have a sectoral description of the importance of imports for the
economy. The more interdependent an economy is, the more interesting

is this measure. Using absolute and relative measures, using the
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value of the share of gross output as the weighting element, we
obtain indicators relatively independent from each other in terms of
their real absolute weight. Using net and unnetted measures, we can
observe and separate the intrasectoral linkages from the
intersectoral ones. That is, we can separate the interconnections
generated. inside each sector from the interconnections generated
indirectly on the others.

All ofVEhese measures where discussed in detail in Chapter 2.

The supporting empirical evidence is presented in Chapters 3 and 4.
These concepts contributed a more rigorous (supply side approach),
broader (exfensions introduced) and more complete {different variants
for each indicator) set of information.

The availability of input—output systems has spread so rapidly
across the world and the use of computers has become so common, that
this operational tool can be used relatively easily in any country.
It has an advantage over other,modgls, where the gathering of data to
obtain a feasible minfmum set of equations is iInitially impossible,
especially where time series or regional data are required.

Finally, a much more rigorous, comprehensive énd broad sectoral
and overall framework of analysis for iInterpretation of the structure
of the Portuguese economy 1is introduced.

The relative importance of all the specific elements of the final
demand and value added matrices, based not only on direct but also on
indirect effects, is examined. This generalized apprqach to input-
output systems is presented in Chapter 5 as a complete framework that

deals with all elements that constitute the input-output model.-
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In general, the more sophisticated models derived from input-

output are based_on the Leontief inverse of the vertical coefficients
version. However, they exclude relevant information that is
contained in other parts of the model, as in the final demand and
value added components. In some particular cases, indicators have
been constructed using some of those elements in conjungtion'with the
Leontief inverse, 1ike income and employment multipliers. However, a
framework which contains all specific elements of all sub~matrices of
the model has never been proposed before.

Dealing with the demand and supply approach sinultaneously, we
derived four impbr;ant concepts which allow a detailed sectoral
analysis of the specific éigments of the final demand and value added
matrices. - The first glves the gross production necessary to produce
one unit of a specific final demand element in sectoral proportibn
terms. The second gives gross ptpduction'origipating from a unit of
a specific element ¢f the value added matrix, in sectorél porportion
terms. The third gives the share of a specific component of final
demand in tﬁe“distribution of one unit of primary input among the
specific final ﬁses. Finally, the fourth gives the share of a
apecific component of the value added matrix in the division of one
unit of final value among the primary value components.

Two other concepts, related to the overall sector analysis, give
a rigorous'picturé of the analytical relationms linking the two
matrices. One gives the division of ome unit of spec¢ific kinds of

final demand among the primary input components. The last one glves
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the division of a unit of specific kinds of primary ‘inputs into their

final allocation among final demand componentss

6.2 The Portuguese Empirical Analyses

The study of the Portuguese case, as shown in several of the
chapters, presented an opportunity to test the proposed analytical
methods, rather than giving a detalled and exhaustive analysls of the
country's economic structure.

Fortunately, Portugal had available a set of compatible input-
output systems at two different levels of aggregation and one of them
for four different years, over a fifteen—year periocd. However a
detailed analysis of the Portuguese economic structure would need a
more substaﬁtial in%ormation data base, in addition to the input-
output systems, and historical knowledge of the main characteristics
of the economy. The analysis and conclusions are then the results of
available data and do not represent an elaborate description of the
Portuguese economy of that period.

As mentioned, particular methodologies are used, according to the
specific characteristics that we are interested in studying, and the
procedures adapted to each particular case study. The conclusions
raised from the Portuguese case are not necessarily comparable with
other cases.

Availability of data, for one or several years, existence of
domestic and interindustry versions, current or coustant prices
tables, particular purposes of the studies, could lead to different

ways of expressing and utilizing the proposed methodology.
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In the Portuguese case, lack of information in several rows and
columns of the value added and final demand matrices raised several
problems. This study avoided an analysis of the "Investment" column
or the "Taxes and Subsidies” row, due to lack of accurate data. The
?ortuguese analysis identified the key sectors of the economy,
defined in three different ways: output, income and employment.
Chapters 3 and 4 provided a detailed description of each sector and
its particular structural composition. Dependence or independence
from imports, intrasectoral and intersectoral strength for generating
linkages, relative and absolute potentials of each sector, are some
of the insights provided from the analysis.

Comparisons of linkage indicators wirh sectoral and overall rates
of growth, as a way to_determine balanced and unbalanced paths, were
also made, when information was available. Finally, concluslons are
made about the Portuguese key sectors, based on all these operational
tools.

Concluding, this work has attempted to take.a tentative step
further in input-output methodology and its implicatioﬁs; It
presents a detailed formal description of the proposed frameworks,
discussion of their advantages and limitations and the results of an
empirical case study as a way to test them. Evidence seems to

support the utility of the concepts presented for Input-output users.

6.3 Further research topics

The stability question for input—output tables has been widely

empirically studied, using gseveral different methods. Changes in
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cell-by-cell elements, gummations over the rows and columns, ratios
such as Leontief's "Index of Relative Change” (Leontief [1953]), or
the Chenery and Watanabe [1958] "Absolute Column Measure"”, and others
as proposed by Carter [1970] or Syed [1975], could be considered.

The stabllity problem can also be studied through the use of linkage
indicatore, or the concepts presented in Chapter 5.

Cluster and complex analysis are very much related to this
dissertation topic. A great variety of methods has been used,4 and
the linkage framework could find further developments and applica-
tions in this area. The "graph theoretic approach”, which suggests
the identification of the key industries and industry groups based on
the structure of interindustry relationships,” could also be a
potential field of research for further extension and development of
the topic.

The division of input—output coefficients into two categories,
“large” and "small" (as in Simpson and Tsukul {1965]), and the
relative .stability of the pattern over time,6 could be useful in the
linkage context. The analysis of the impacts of the large and small
coefficients may also be used in linkage analysis.

Linkage indicators have been widely used for investment alloca-
tion decisions, but the model could also be oriented in an opposite
direction. 1In a wartime situation one could be interested in deter-
mining the sectors whose destruction would cause more direct and
indirect damage in the output {or income or employment) of the

enemy's economy. The linkage framework, measuring the Inter-
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connections among sectors, is in a rather good position to provide
such information.
Finally, the construction of a linear programming model,
maximizing output from investment allocations on predetermined key
sectors, and allowing for the introduction of constraints like

sectoral and overall rates of growth, natural resources

(availability, operational cépacity, etc.), could be explored.



FQOTNOTES

Chapter 6

lsee, as an example, Taylor [1979, p. 200].

Zpowerah and Baruah [1978] for India, Alslable {1979] for
Australia, Malerba [1978] for Italy, Bulmer [1978] for Costa Rica,
Diamond [1976] for Singapore, Song - [1977]. for Korea, and Shultz
[1977) for some developing countries, are some examples.

3Almost . all studies presented in footnote 2 continue to use the
ye;tical'approach for forward linkages.

4For a summary of cluster and complex analysis see Czamansky and
Ablas [1979]).

5Campbell [1972].

6511va [1980].
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