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Abstract

The developpement strategy for the Algerian economy in the
[980s was based on the establishment of small- and medium-scale
incustrial units The effecuveness of this policy s assessed. using
multipher and linkage analysis It 1s concluded that the strategy was not
etfictive  largely  because only 19 2 %o of total intermediate production
was associated with strong forward and backward linkages

LINTRODUCTION

[he Algenan economy m the 19705 was in many wavs
untvpical of many other developing. It passed theough a period of
behaving as a socialist command economy . and has suffered gluts and
shortages resultant from the inherent inabilities of any government to
regulate the economy efficiently In the 1980s Algeria looks to be in a
transitzon pertod towards a more international, capitalistic economic
frameword That is. the aim of the devlopment strategy was a shift
from capital intensive industrial units to more labour intensive smail-
and meduim-scale industial units [!] The point 1o be assessed in this

© Depantement of Ecanonnes Guelma Universuty. Guelma. Algiers
" Department of Econonnes. Keele Unnversity. Staffordshure STS SBG UK



4 Multiphiers. Linkages and Key Scctors For Algerian Economy 1989

paper is whether such a policy would aid intergration of the national
economy

The subsequent four sections of this paper are structured as
follows ~ Section 2 deals with the theory of input-output mult:prers and
linkages Section3 contains an input-outpit analvsis of the results and
their policy impplications for Algerian development In Section 4 some
concluding remarks are offered
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2. THEORY OF MULTILIERS AND LINKAGES

2.1. The lnput- Output Multiliers

The mput-output multipliers, as difined by Burdekin and Al-Al: [2]
Give a detailed picture of changes in final demand on output,

and emploviment throughout the economy The are now well

established as indicators of the importance of particular sectors and the

imterdepence of the industial structure(p 13)

The tollowng notation 1s used throughout this paper (Miller &

Blair)[3] A s asquare matrix describing the technical relation of

production. ¥ 1s a vector of total output. y is a vector of final demand.

(J-4)! s the leonuef inverse matrix These satisfy the usual basic

i[lpU['OI.llpUI cqualmn

(hy v 4)y1Y

2.1.1 The Output Multipliers

An output multiolier is defined as the change in gross output
resuling from a unit change in final demand in a given sector As we
are assuming constant returms to scale. the effect on the economy is
seen by multippving (/-4)-Iby a final demand vector that has unity in
the sector is defined as /'(/-4)-1 This is just the column sum of the
Leontief invers Here / is the umt vector and a prime indicates the

transpose

2.1.2 The Income Multipier
The income generated in the economy by a change of | Algerian
dinar (AD) in final demand is defined as w'(/-4)-1 Here each element
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of 1 15 the of wages and salaries to gross output for each sector (i ¢
the labour income coeflicient) However, a mor useful measuie of the
interdependence of the cconomy 1s to look at the towal dorect and
indirect income generated for every 1 AD of direct income gencrated
Thus the income multiplier for industry 7 has the indirect income etfect
as numerator and direct income as demmator (Miller & Blair
p 107) We wnite this as

(2)  wil-Ar! g -}

Here \y 1s the 'diagonalised’ matrix. with vector w on the principal

diagnol, zeros elsewhere

2.1.3 Ther Labour Multiplier

Let us assume that the vector of non- produced input. v, is related to
the total output x by

(3) wi=xin

Here r 1s the vector of non- produced input coeflicients Substituting
for ¥ in the input-output equation gives

4 v f-Arty

So the effect of a unit change in any element of final demand will
simply be the sun of the corresponding colum of the matrix ¢ (/-+)-!

Therefore. the vector of all these effects can be found by mutiplying
this matrix on the left by /" i e 1’ /-4)-1.So the multiplier is this case is

(5)  ru=A)]

The effect on total employment of increasing final demand by sufficient
to require one extra direct unit of non-produced input world require
rhat final demand in sector 7 increase by /77 units So we world need
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s

v muitply the above matnx by -1 1ethe non- produced mput
nultplers is

oy r=Arip-l

2.2 Linkages

In developing planning it is obviously important to know how
closely ‘Inked’ sector are wiht each other Of course the direct hinkages
are shown 1n the 4 matrix. and the direct plus the indirect linkages are
revealed  (/-4)-1[4] However. we need to distinguish between
‘hackward’ linkages and 'forwar' linkages

Backward linkages are the relationship between the activity in a
sector and its purchases Forward linkages are the relationship between
the activity in a sector and its The output multiphiers. defined as the
column  sum ot the Leontief inverse. obviously indicate backward
linkages Using the row sums of the Leontief inverse. obviously

indicate torward hinkages

3. RESULTS AND POLICY IMPLICATIONS
3.1. Multiplier Results

For Algeria the input output for 1989 havec been analysed
(Tableau des Entrees-Sorties. 1994) [5] These have been aggregated
to a consistent 16 sector structure, and the various multipliers and

linkage measurres discussed above have been calculated-

" The ongimal data for thus table contmned Y4 producing scctors.being aggregated
down 1o 16 sectors
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The value mulupliers for each sector enable the estimation of
the total direct and indirect effects of a unit change in activity in each
sector  The higher the multiplier the greater the impact on inter-related
domestic industries of a sectoral output change The industrial sectors
in the top quartile of industries ranked by the size of domistic value
multiplier hvdrocarbon services. food and drink and transport and
communication

The relatively high value multipliers fir these industries are
indicative of economic linkage of these industries with other industries

Industries with very low value multipliers in the bottom
quartile, have little or no connection with other Algerian industry, 1e
any multiplier effects produced by these sectors. therfore. occur
outside Algeria These industries are other industries. iron and steel.
mining and quarrying and agriculture.

Overall. the value multipliers are low as would be expected of
an economy with a high propensity to import. The industry with the
highest walue multipher. hysdrocarbon and public works. generates
only some 0.86 AD worth of extra output in Algeria for each | AD
increase in the gross output of the public works industry

By summing the rows in the Leontief inverse a multiplier is
derived which estimates the impact of | Alerian dinar (AD) change in
gross output in all domestic industrial sectors upon each sector The
higher the value of these 'row' pulitipliers the greater the change
induced by | AD change in gross output in all industries These
multpiliers which indicate the relative sensitivity of industries to the
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general level of economie activity in Algeria. are listed in columm 2 of
Table |

TABLE 1
AGLFERIAN VALUE MULTIPLIERS. 1989
Iapact of LA chaniee | Bt of Vi) ke s
i Sevtor Cmoss Ohaptut | Cinoss €uptiat e U St
i ot Al Other Secotrs o bach Seckar

Industrial Secior th : ¥y

Value  Rank | Value Rank
| Agnculiure foresin and fishing 1207 I | 1339 5
2 Enecrgy and Water 1 463 g 7T 1208 1
3 Hydrocirbon | 330 3 2410 |
4 Hydro Senices & Public Works | K38 | | 1.23% 10
5 Muung and Quarnvang 1.201 15 1127 14
O lron and Siedl I 258 14 ] 739 3
7 Porcclium and Glass 1313 12 1 195 12
% Cemem and bulding materials 1 5324 8 1071 13
4 Chemicals. rubber and Plasucs 1358 3 722 4
10 Food. Drink and Tabacco 1 684 3 | 343 T
11 Texules and Clotlung 1 328 11 | 33 ®
12 Leather and Footwear | 332 6 | 1133 13
13 Tunber. Furmitures and Paper | 338 10 | 351 0
14 Other indusiries 1 IR0 13 | 1us] 16
15 Transpon and Commumcation I 392 TP Y
16 Services | 1.749 2+ LBST ]

Source : Computed based on [5]. equation (1)

The industrial sectors whose output s most sensiine 1o
changes in the general level unit of economic activity are hvdrocarbon.
services. chemicals and plastics and iron and steel

Industrial sectors whose output 1s least sensitive to activity in
the rest of the Algerian economy are leather and footwear. miming and
quarriving. cement and builiding materials and other industries
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Income multiphiers for 1989 (Table 2)range beteween 2 964
tor the hyvdrocarbon industry to 1 224 for miming and quarrving These
multihers can be used to assess the importance of income generated in
cacn mdustny For exemple, if the increase in tinal demand i 1989 15
such that 100G AD of income is created directh in Algenia. making a
total income change of 2064 AD  The reason tor the high income
mulnpliers 1 the hyvdrocarbon industry 1 not only breause of 1ts fow
direer coefficients. capital intensive industry bur - also because of s

semficant domestic imter-industry linkaves

-

TABLE 2
ALGERIAN INCOME MULTIPLIERS, 1989
Industrial Scaor Value Rank
| Agnculre forestny and fishing | 1377 1
2 Encrey and Waler R L N
3 Hvdrocarbon | 2904 I
4 Huvdro Senaces & Pubhic Works T 1716 i

NMunnye and Quarmane

1

6 lron and Stecl -1

Porceliun and Glass i

S Coment and bulding materals | |

U Chenucals, rubber and Plastics |

It Food Drish and Tabacco o

1L Tesules and Clotlung il
12 Leather and Foorwear 11338 0

1

|

|

1

I

{3 Tumber Furmures and Paper
14 Other tdusines

15 Trmspor: and Communication
HE SO oo

Average

Source : Compuied based on |3, equation (2)
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By usinu employment data tor each infdustry. the effectn e full-
ume work toree of each industry can be caleulated [6] These effectne
emploviment  figures are then combined with the Leontief invers matin
1, wive the labour multipiers for aech sector the labour multpliers e
terms pi the effect of an extra person employed in each sector on
emploviment ali other sector are shown in Table 3

The labour multiphers for food. drink and tabacco 15 692
which signities tor every one extra person employed m food. annk and
tabacco 11 s necessan for § 92 persons to be omploved elsew here in
the Algernan aconomy

A comparison of the valus multiphiers and the labour muluipliers
shows considerable differences in the industrial ranking although the
Spearman’s 1ank conelation coetficient of 0 58 1s sigmficantly different
from zero at the 1% significance level

Analogous 1o the output muluplier analysis. there are also
muluphers which show the sensitivity of each sector 1o a change in
emploment by one person in all of the sector in the economy these
emplovment sensitivity multiphiers are shown in Table 3

The industrial sector in the top quartile of sensitivity multipliers
are agriculture. senvices. chemucals and iron and steel The sensitiviny
of emplovineny in the agriculture sectore to change i the level of
emploviment in Algeria suggeste that employment in agriculture can be
used as an economic indicator of cyclical changes n the local economy

Industrial sectors in the botton quartile indicating sector

employment insensitivity 1o employment changes in the rest of Algerian
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economv are mning and quarrving, leather and footwear, cement and
building matenals. and other industries
TABLE 3
ALGERIAN LBOUR MULTIPLIERS, 1989

Labour Muluplier | Sensin

| Multiplicr
Indusinal Secron !

Vialue Rank Value Rank
| ! Aszncubiurg forestis and fishing | 1 087 16 T30 |
- Eucrgy and Wt T 14 1 333 O
|+ _Hhvdrocarbon 2 Y43 3 |1 A0 Y

4 Hvdro Senices & Public Works | ] 664 3 1. 1§12 5
2 Munng and Quarning 1 183 I3 1.215 L3
¢ fron and Sieel 1293 12 2 158 4
~  Porccliun and Glass ] 288 13 ! 0 LF:
X Cement and building matenals 1.602 7 o 1338 15
S Chenueals rabber and Plasties 1.786 4 | 3123 i
| 1 Food. Drnk and Tabacco (920 ! 11268 12
Ll Testiles and Clothimg | 392 i & C1AE i
12 Leather and Foolwear 1617 O 1151 14
I3 Tunber Furnntures and Paper 1 499 ¥ 16l 5
14 Other indusirics 4 192 2 | UG 16
I3 Transpori and Conunumcation | 1 484 Y I 518 7
16 Senices 147% 10 3 448 2

Source : Computed based on [5], [6]. equation (6)

By combining the labour multiplier with the total employment.
‘the column headede the total effect of a 1% change in sector
emplovment’ s dezrived Consider, for exemple. the agniculture sector
with a labour multiplier of | 087 and total employment of 975110 (i e
34% of total Algerian emplovment). the effect of a 1% change in
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agriculture emplovment would generate a change in emplovment in
Algeria of 10396 5 emplovees In contrast the food. drink and tabacco
sector with & high labour multiplier in food, drink and tabacco wouild
change total employment in Algeria by only 4937 3 jobs (Table 4)

There are obviously sigmficant ditferences in the ranking of
sector by the size of the labour multiplier and the size total employment
impact of a 1% change n sector employment This can be seen by
comparng the sectoral rankings in Table 4

Table 4 shows clearly that the sector with the largest 1otal
employment effects are those with the greatest employment and not
those with largest labour multiphiers

The spearman rank correlation coefficient beteween the ranking
of the total emplovment effect ens the labour multiplier the coefticient

is -0 04 which 1s not significantly different from zero
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TABLE 4
FTOTAL EFFECT OF 1% CHANGE IN SECTOR

EMPLOYMENT
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3.2 Linkage Results

Betore examiming the iinkage resultats it shouid be noted that
the ranking of the sectore 15 commonly used as a criterion here
Further  an indey can be constructed to measure the relative stength ot
the torwad and bakwawrd linkages by dividing each of the sector”
forward and backward linkages by then respective a averages tor the
whole economy sy 2y as an element of (1-A)-1 ang gij as element
of t1-By-1 we can detine
(7 backward linkage = n X 21 71

G B Y
(N} forward inkage =nXqy’ L X q

fere 1 orelers o the number of economy sector Jones's [7]
measurement  of forward linkages 15 used in this analvsis s the
imtermidiate flows are supply led than demand led

In Tabie S are listed the for forward and backward linkages and
rankings fir 1989 Kev sectors, according to Hirschman [8]. are sectors

with both bachward and forward indices greater than umity
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TABLES
TOTAL LINKAGES OF THE ALGERIAN ECONOMY., 1989
| Backward | Forward |
| [
" Tndustrral Seetor Index | Rank | Indey | Rank |
C 1 Apnculre forestn and fislhing | 0823 13 0943 y |
2 Eucrey and Water | L] 1Y | 160 6
{3 Hsdroirtbon I 143 701 nuR2 5
1 4+ Hudro Services & Public Works I 270 7 | 1023 T |
CS 0 Muung and Quarnvng 1 R0 6 | 13517 7 1;
i lron and Steel 0 834 14 09 | 0 |
" __Porcelam and Glass () K97 12 1.258 | .
N Cement and Bulding natenials 1042 8 0637 | T
I % Chenncals. rubber and Plastics I (3 b 1 384 Z |
1t Food. Drink and Tabacco 1 150 3 0776 | F
| i Texules and Clothing 1 908 11 (0806 | |
| 12 Leather and Foolwear 1047 O 0.716 1=
{ 13 Tumber. Furmtures and Paper 0914 10 1.172 4
| 14 Other indusincs 0874 3 0§38 o3
13 Transpon and Communication I (I8 - () 832 12 |
16 Sen aces L 195 2 10083 S |

Source : Computed based on [5], equation (7) & (8) A

T he results in Table 5 can be summarized by defining 'strong’
‘intermediate’ and 'weak' linkages We use

strong linkages index > |
Intermediate I > linkages index = 0 9
Weak 0.9 = linkages index

A study Table 6 indicates that energy and water, hydrocarbon
services and public works. chemicals, rubber and plastics and services
are key sectors That the services sector qualifies as key sector
underscores the limitation of the method. the 'supply led' assumption
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Table 6
SECTOR CHARACTERISTICS FOR 1989

Forward hnkage

Strong Intermaate - Weak
Strong 2.4.9.16 | 8. 10, 12, 15
Backward linkage  Inmtermediate | 13 Il
Weak 5.7 .6 14

source: Table 5

Sectors possessing weak forward linkage indices are cemment
and building matenals, food, textiles, other industries and tranport.
This 1s because these industries sell their output mostly to final demand
and hence do not figure significantly in the measures as they depend on
intermediate flows

Sectors possessing  weak backward - linkage indeces are
agriculture. mining. iron and steel, porcelain and glass and other
industries Their dependence on other sectors for their inputs 1s
comparatively very low this happens because the principal input to
agriculture is labour, while for iron and steel input are provided mainly
by imports

Having determined the ranking of the sectors, a word on the
general pattetn of linkages during this period is useful
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As revealed in Table 7, in 1989 as much as 19 2% of' tota!
intermediate  production is assocaited with sectors with strong forward

and weak backward hnkages

TABLE 7
LINKAGES ASSOCIATED WITH THE PERCENTAGE OF
INTERMEDIATE PRODUCTION, 1989

Forward hinkage

Strong Intermale Waeak
Strong i 192 1.2.2) s :
Backward hnkage  Intermediane | 5 32
Weak 1 N 24973 WG

Source: Computed based on [5]. Table 6

4. CONCLUSION
4.1 Intersectoral Linkages

A summary of the results of the varion multiplier analysis
showerd the mmportance of the food. drnink and 1abaccco and
hvdrocarbon industries in terms of capacity to stimulate output. income
and employment n the rest of the economy One intersting feature of
the output multiplies in particular was the grouping of a large
industries 1s likely to be sensitive 1o future changes and also any

policies aimed at increasing demand in all or soe of industries 1s likelv



Muluphiers. Linkages and Keyv Sectors For Algenan Economy. 1989 19

to prove almost eqully effective in terms of sumulating the rest the
economy

The kev sectors in the Algerian economy were found 1o be
energy and, public works. chemicals and plastics and services
However, the most inteesting aspect to emerge is the appearance of
sectors (hvdrocarbon and timber. furniture and paper) that ‘nearly’
qualified as kev sectors In particular. the hydrocarbon sector.
compared with pother sector. had a much greater role in relation to the
traded sector than n does to the domestic economy. and thus offered

considerable potential in any growth strategy

4.2. General Pattern of Linkages

In the late 1980s the Algerian development strategy (ie.
transitton  towards a more international. capitalistic economic
framework) did not generate extensive hinkages or act as a stimulus 1o
the base That 1s. only 19 2% of total intermediate production xas
associated  with strong forward and backward li.kages This is because
the majority of the projects undertaken which tend to create linkages

were delaved following the collapse in oil prices in the mid 1980s



