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1. Eoonomic development is viewed 23 the ond result of a acrice of induced
investmont decisions steommine from initial investiment outlays, this omphasising
the interdependence of cconomic activitics and investment decieiomes The
objeectives of the study are' first, to ldentirly tie inlustrics which offer the
maximum potentinl inducement t> investment, and cecond, it determine whother

oxpansion of such indnsiries leads to a pattern of regionally balanced growth,

2¢ Tho study rovicus throe types of industrial linkages: forward linkages,
backward linkagos, and rccidentiary linkagese 't concludes that residentiary
linkagc effects arc the weakest and can hardly be relicd upon ae adequate
stimuli to further investmont. Backward and forward linkages are then sompared.
The study argucs that the “compulsive naturc »f backward linkages docs not
apply to an open cconomy and may simply .ecad to ineroased imports of equipment
and intermediates, It is aleso argucd that emphasis on forward linkage implics
initial oxpansion of high value~added ccctors and conscquently greater residon-
tiary linkage offects, Thus, concluding that forward linkages arc more likely
than other types to maximize induced investment, the study proceeds to cxamine
tho goographic distribution of industrice with high forward linkage potential
in the caso of Groecc,.

3. On tho basis of international input-output dat~, high forward linkage in-
dustrios are identificd and subscquently found to Le highly concentrated in a
geographic sensc, Morcovor, most of these industrics appear to be concentrated
in tho samc rogion, Athense. The hypothesic is prescnted that sush conoentration
rosults from a greatcr attraction of urban centres for hish forward linkage
industries than for other typcs of industrics. On the basis of data for JAthens,
Turin, Milan and P.onio, the hypothesie is tentatively accepteds 'inally, a cor-
rolation is found between rogional per capite incomes and the proportion of
high forward linkage industrics in the rogions,

4. The main conolusion is that expansion of high lorward linkage industrics
will *end to lead to incrcasing rogional income differcntials in a doveloping
country, and thus that aticmpts at industrial dispcrsal arc likely, on this
account at léast, to be very costly in torms of the ratc of output growth
achieved by the nation as a whole,
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Intgoduction

1. Economic development can be viewed as the end result of a series of in-
duced investment decisions stemming from original increments *o ¢ country's
productive capaoity. Such a view of the precess of economic development
focvzes attention on the irierdependence of economic activities a.d invest-
ment decisions.

2. In a regional oontext interdependence of sconomic activities and the
resulting interdependence of investment decisions can be examined from two
different standpoints depending on whether the focus o.. the analyeis is the
region or the nation. If the focus it the region, and the objective the maxi-
mization of regional cconomic growth, the task ir to identify thoee industries
which through their impact on reiated industries hold the most promise of
generating induced investment within the region and accelerate regional economic
growth. Past research on regional multipliers has stressed this aspect of the
question by examining the multiplier effects of specific industries on regional
income and on related activities (1

3. However, the allocation of investment and the ensuing distribution of

industry among regions that maximizes the growth of a given region or regions
may diverge from the regional allocation of investment and distridution of ‘
industry that maximizes netional economic growth (2). I4 the foous of the
analysis is the nation and the objective, maximization of national, rether
than regional eoonomic growth, then the ‘ask i to examine ihe spaiial loca-
tion of industry and allocation of investment that would maximise induced in-
vestment for the country as a whole, ' |

4. This study concentrates on the national spherc and has the following
objectives, FMirst, to identify thoee induetries which in a national context
offeyr the maximum potential inducement to investment; secondly, to determine
whether expansion in these high investment ‘nducing activities leads to a
pattern of regionally balanced growth; thirdly, to examine the policy implica-
tions for regional development and planning, of a pattern of national expansion
which attempts to maximize the inducoment to invest.

1/ Letters in parentheses refer to Referonces.
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5. The study utiliges empirical material from several developing countries,
but the data on rcgional distribution of industrial activities comd prepon-
derantly from one country - Grecce. Oreece was chosen for a number of reasons:
In recent yecars, it has gonerated a rather high rate of eI cppits industrial
output growth. At the same time, the geographic distribution of mak indus-
try is fairly typical of that prevailing in mary cther devoloping countries.
Furthermore, the regional distribution of Greek industry has been the subject
of considerable etudy and the available statistioal information is of high
quality and in considerable dotail.

6. Nsturally, an attempt will be made throughout tho study to distinguish
botwecn thoue conclusiorns and policy implications that are only relevant to
.Creece and those that arc applicabla to developing couniries in general.

1. Tuvestmont in the industrial sector of leegs devcloped countries ie often
{nhibited either by the existence of a narrov domestic market which doss not
permit the esiablishmont of effioient large-scale planis, or by excesiive
domestic factor costs.

8. In o less devcloped ocountry with a market cconomy, prospective profits
constitute the entrepreneurs’ inducement to invest. The profitability of &
preject is dotermined by the cost-price relatiorship at different lovels of
output. This relationship is, in tum, gtrongly influenced by the output deci-
sions of producers in related ficlds. Any oxpansion of produotion in a given
industry A which raisecs output domand or reducos production costs in a rolated
industry B might increasc the profitability or reduce the unprofitability of
investment in B, If it does, then it can be said that the expansion in in-
dustry A has gonerated external oconomies which are appropriated by industry

B (3), If such economies are sufficiently large to gtimulate investment in B,
then external economies generated by expansion in A have induced investment

in B. ‘

9. Investment in any industry normally both appropriates external econosies

gencrated by pre-existing industries and gencrates sore jtself. The objective
in thie part of the analysis is to jdentify those industries vwhich are likely
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to be net generators of extcrnal cconomics. It makes scnge that a 1lcss
doveloped country should, other things heing equal, promote investment in
these industries so 2& to providc maximur inducement to additional inveetmont.

10. Expansion in induetry A can causc an increase in domand for the output
of a related industry B through cither regidentiary or backward linkages.
Rosidentiary linkagc is indirect and works through changes in factor income
resulting from an cxpanrion in any given inductry. Incrcasing output in indus-

try A causcs incomes of factois of production employed ir A to rise, leading

to an inoreass in domand for the output of consumer ¢oods in industry B. TFor
oxample, expanded textile production leade to higher incomes for textile
workers, who spend their incomos in the purchase of shoes and other consumer
goods, thus reising demand for such consumer manufacturecs (4)e

11. Beoloiard linkage is morc direct than residentiary and rosulte from the
vertical interdependence of manufacturing activitios. Bxpansion in any
industry A would entail an increase in domand for the output of industry B
whioh ie ugod ae an input by A. For oxample, higher production of fabricated
metale would cause an increaso in demend for iron, stcel, aluminiwm or other
interwodiate manufa_turers.

12,  Th? last type of industrial interdcpendonce which might stimulate the
oreation of cxternal sconomice vill bo called forward linkafe. Such a linkage
is also bascd on tho vertical interdcpendence of industrial activities, but

An this iastance, unliko backward linkage, tho stimulus proceods from earlier
stages of production to later ones. If production in industry A is character-
ised by coconomios of scale, cxpansion in A's output will cousec a reduction in
per unit costs of industry B which usce the output of A ae an input (5)s An
example of forward linkage might be the reduction in per unit cost of producing
aluminium consumer goods rosulting from the cxpangion and increascd cfficicncy
in producing aluminium plates, or strip (6).

13. Dxpansion in any inductry will usually trensmit impulsca to related in-
dustries through all three linkage mochanisms. However, some industries are
much more likely to stimulate investment throuch one linkage mechanism than
through another. In the analyeis to follow we will examine the rclative
strength of the three linkagc mechanisme and the kinds of industries associ-
ated with each. We will attompt to show that onc linkagc mochanism is more
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likely to induce additional investment than the others and that less developed
cour.tries wishing to provide the strongest inducement to industrial investuent
should emphasize expansion in industries that send strong impulses to related

industries through "his linkage mechanicm.
Ug )

Residentiary linkogeo

14. Let us 7irst consider the generation of external economies and the
resultin. stimulation of investment through residentiary linkages. Impulses
transmitted by a given industry A, in this manner, will be stronger the larger
the factor income generated by expansion in this industry. Factor income per
unit of expansiorn in gross output will be highest in those industries where
the ratio of value added to ¢ross output is highest.

15. The rise 'm demand for the output of consumer goods in industry B,
resulting from expansion in A, would raise the price of B's output. It would
raige B's profitatility and stimulate investment in B, only to the extent that
economies of scale are significant in the production of B. If the increase in
the price in B's output resulting from the increase in demand reflects ‘he now
higher opportunity cost of factors of production employed in B, then expansion
in A has not bestowed any external economies on B (7)

16. The demand stimulus generated by expansion in A is important only if pro=-
duction in B could not have been undertaken because of a limited domestic
market (8), In the absence =f economies of scale in industry B, the demand
creating effects of expansion in A are desirable only in the general sense that
any expansion of industrial output in a less developed country is desirable.

17. _Even if production in consumer goods industry B was characterized by
extensive economies of scale, expansion in industry A need not increase the
profitability of investment in 3 for another reason: Ixpansion in A might
cause an increase in the prices of factors of production employed by B, thus
increasing the latter's cost schedules and reducing its profitability. For

example, expansion in the output of metal producis might increase the oost of
skilled labour which is an input in she production of textiles or food proces-
sing. The extent to which thie occurs would dzpend on the elasticity of supply
of factors used by A and B. In the limiting case where this elasticity is sero,
that is, eupply of factors ie fixed, expansion in A cannot but impose external
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diceconomiec or. 5 and in fact reduce the incentive to invest in it (3)e On the
opposite exireme, if B utilizes factore of production with 10 alternative usec,
for example, previously unemployed or undcremploycd = ricultural labour, the
increase in demand for [ resultin- from A's exparision mignt well raise profita-
bility in B (10).

18. Summarizing the argument co far, the residentiary linkage effect deperds
on the importance of scal. economieg in consumer g£oods industries, and tho
elasticity of supply of {actors utilized in manutaciuring activities. ‘Vhether
a specific concumer goods industry will be estatlished will also depend on the
income elaeticity of demarnd for its output and on its mininum cconemic scale

of operatione.

19. Advocater of theories of Yaianced ocoromic ¢rovth have emphasized the
importanoe of the inducement to invest provided by the residentiary linkage
mechanism described above. Nevertheless, as the analyeis has already suggested,
this mechanism appears to ruffear from serions draswhacte,

20. First, empirical studicte have shown that ecoromies of scale are not ase
significant in consumer goods industries as they are in producer goods induse-
trics (11)% Thic implios that the stimulue provided by expansion in s given -
industry A is more likely to increase profitability in producer's goods indus-
tries vertically linked with A than in consumer goods irnduetres horizontally
related to A. Secondly, unlcss the increasge in factor income gonerated through
tho initial expansion is quite large, its impact would be weak and diffuscd
throughout the economy as the income recipients spread their expenditures over
a large range of final goods. The =ize of the original expansion sufficient
to induce investment in consumer roode industries may be so largc as to be
unattainable, given thc limited resources availablc for investment in lces
developed countries.

21, Thirdly, chould the iuitial expaneion be large enouch to impart strong
demand impulses to consumer goods irdustries, it ic quite likely that the ex-
pansion would givo rise to scrious discconomies resulting from incroascs in the
prices of factors of production used by the industrics afiected. Thore are two
reasons why such diseconomies arc likely. First, industrisl production by and
large is not intensive in the usc of factor: of production such as unskilled
labour in which lces developed countries might te well cndowed. Industrial
technology is developed in advanced countricc, and utilizes heavily factors of
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production in which advanced cconomies are relatively well endowed such as
capital goods, intcrmediate products, and skilled .abour (12), Secondly, there
is probebly a presumption that the eclasticity of supply of these factors in
less developed countries is quite low, 80 that expansion in demand for such
factors in one industrial cector is likely to impose considerable discconomies

in other sectors.

22. Historical cxperienzc also tends to suggest that cxpansion of activitics
with strong residertiary effecte alonc has not been gufficient to provide the
gtimulus for the sustaincd cconomic growth of a country or region, Ohlin, for
example, reports that the simultunoous ¢cxpansion of consumer goods industries
playcd tut a minor rolc irn the industrialization of ninctoenth ceontury Europe.
Rather, oxternal cconomics wore abundant and reoculted from the vertical inter-
dependence botween industrics (backward and forward linkages), particularly in
the producer's goods sector (13), North has also emphasizod vertical inter-
dependence as a stimulum to industrial prowth of North American stemming in
thie instancc mostly from the forward linkage stimuli goncrated by the primary
sector (14), '

Baciiazd liniges

23. The inducement to invest through the backward linkage ltinulul hinges on
the impact that expansion in a given industry A would have on industry B's
output whioh is uged by A as an input. The larger thc ratio of raw materials
and intermcdiate inputs to total output in industiry A (or what amounts to the
samc thing, the lower the ratio of value added to total output), the strongor
the impulse that industry A would transmit. The probability that a specific
industry B supplying A's inputs would be established varies directly with the
portion of A's input ‘hat B'c output will provide and inversely with the mini-

aum economic scale of operation in B (15),

24. Compered to rcsidentiary linkage, the backward linkago mechanism is more
likely to stimulate investment in additional industrics as cconomies of scale
appear to bc far more prevalent in the capital and intermediate goods sectors
than they arc in the consumcr goods irndusiries which are stimulated through
the residentiary linkage.
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25. The same rezervations mentioned carlier re.arding the supply of foctors
of'production to B resulting Irom an cxparsion in A apply here as well, Risinog
output in A might raise the soet of inputs usced in coth . and T and thus inhi-
bit investment in the latter In ndéition, if the iacresse in demand for B's
input is not sufficient tc induce investment in B - oy x fay rote until in-
vestment in B sccurs - cxpansion in A misht inhiuit inveetient in 2 third

industry C, which also use: 3 2 wn input oy raiein; ite price,

26. For exampic, lct us assune *hat aluminius, productiive capacity in a loss
developed country is increased ¢y the cetatlishmeat of : modemm plant proceseing
bauxite orc and producing alumina (Lackwaird linkage). This will increase demand
for inputs of electric power. Supposc, howevor, that thig increasc in demand
is not sufficient to inducc expansion in the productive capacity of electric
power, but simply lcads te an irncreage in its price. This might inhibit cxpan-
sion in another industry also ucirg cleetricity ag a major power input, It is
clear, however, from the ctandpoint ol factor ~4pply, in the long run and for
the oconomy ac a vhole, the backward linkag: mechanism ig a etronger stimulus

to investment than residentiary linkages ingofar as it tends to increase the
8upply of produced inputs and thus raise the supply of produced and primary in-
puts taken torethor that is aveiloble to the cconomy as » wholc (16),

Eorvard Jinkeges

27. The inducement to invest through the forward linkage mechanism dapende on
the effect that expansion in a given industry 4 would have on input costs in
another industry, R, using A'c output ac an input. 1If the price of A's output
is reduced as a result of expansion in A, this will reduce ~o8ts and increcce
profitability in k. Forward linkage thus depends primarily on the existence of
economies of scale in the producing industry 4. Civen economies of scale in 4,
the stimulus imparted would be ctroncer, the hi her the portion of the industry's
output that is directed to deliveries to other industrieg compared to deliveries
designed to setisfy consumer demand - in short, the higher the ratio of inter-
Rediate to final demand. The probability that investment in a given industry

B will be undertaken varies directly with the portion that the output of A
would represont of total inputs in 2 and by the amount by which expansion in A
reduces per unit input cost in B ~ that is, by the importance of scale economi os
in 4 (17).




ID/%G.9/7
Pag: 10

28. 4 comparison of the forward and backward linkagc mechaniems shows that
expansion in =ny given industry will irduce investment in a related industry
only if cconomice of scale prevail in input producing industries, that is, raw
materials, intermediate and capital goods. Both mechanisms depend on econo-
mice of scalc in thesc industries. The forward linkasc mechanism attempts to
cxploit thcsc cconomies dircctly by investment in such industries, which in
turn might stimulatc investment in industries utilizing their outpute as in-
puts. Tho tackwerd linkage process works indirectly. It attompts to stimu-
late invoetment in input producing industrics - which are characterized by
scale economivs - through cxparded demend for their preducte generanted by the
establishment of inpui using industries. Howcver, it uppoars from the crucial
standpoint of supplies of factors of preduction that the forward linkage mech-
anism should be preferrcd over the backward linkage process. Expansion in any
gector is factor using and, in 21l likelihood, within the context of a lcss
doveloped cconony, imposcs certain extornal diseconomics to other scctors by
inereasing factor scarcity. Howevor, if the input producing industries are
established first, making usc of forward linkages, the supply of inpute is
increased directly, thus offsctting expanded factor usage by A. On tho other
hand, the backward linkage mcchanism promises to incrcase factor inputs only
indirectly. If thc stimulus is not strong cnough to induce éxpansion in the
input producing industrics, backward linkage is likely to import net oxternal
disoconomice on relatcd industries much the sane way that oxpansion through
regidentiary linkage is likely to do (18),

29. A school of thought best reprosented by Hirschman has argucd that the
probability that tho backwnrd linkage mechanism would induce investiment is
high because backward linkages are imperative, in thc sensc that they create
shortages of inputs which after a certain lovel of demand is reached must be
relioved through domestic production. Investment decisions in less developed
countrios, characterized by a relative scarcity of ontreprencurial talent, are
more casily taken in the presence of rising domand for inpute rather than in
the presencc of cost reductions enabling the domestic production of goods

using locally produced inputs (19),
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30. However, as Hirschman recognizes, there is nothing inperative nbout backe
ward linkagcs in an oper eeorony. Jn increasc ir dorcctic demand for certain
inputs, instcad of celling forth domestic production, nay simply lead to hicher
imports. In view of the cxistence of the import safety valve, the inperative

aspoct of induced investment through backward linkage ic greatly woakencd (20),

31. Establishment of industrice with a high moterinl input ratio to total
output, in the expectation of stimulating investmond through vaclward linkages,
suffors from a further important drawbaci. To emphagsize backward linkage means
initially to omphasizc CxXpansion of industrive like food processing, fishing,
milling, leather, or wood proccssing, with very high meserial input content

but with » very small voluc added. Such cmphasie will ~lerrly o against one

of the objectives of industrial development, namcly to nttompt to increase as
much as pocsitlc the value added in the industrial sccior and to Lwove as rapidly
28 possiblc away from the simple proceseing operations associated with manue
facturing activitius in a stagnant, lcse developed economy., In the words of
Hirschman, ‘Kuch is to bc sajd for biting off as large picces of veluc added

at a timo as the underdeveloped country can poseibly digest "(21) This cloarly
will not be achicved by emphasizing the induccmont to invest through backward

linkages.,

32.  In addition, the emphasis on the backwerd linkage mochanism and the
ostablishmont of industrics with low ratios of value added to total output
moans that the impotus for residentiary linkages inparted by these industries
will necessarily be weak, since the strongth of thc latter depends, among
other things, on th¢ amount of value added. On the other hand, nothing pre-
cludes that oxpansion of hi_h forward linkrge industrics will not gcnerate
sirong residentiary cffects, Such residentiary effocts might well be instru~
mentel in stimulating expangion of consumer ¢oods industries not vertically
linked with tho originally cxpanding industry, in view of the over-all in-
¢reasc in input supply gcnerated by the cxpansion of the iaput producing
sector.

33, In tho light of thesc considoraticns, a strong presunption exists that
the strongest stimulus to additional investment can be e¢encrated through the
expansion of industries with high ratios of intermcdiate to final demand -
that is, through the forward linkago mechanism (22),
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34. To sunmarize the arcument briefly, a less developed country migh* well
consider cmphacizing investment in, and cxpunsion of, those industrics which
are net gencrators of external cconomics through any of the threco linkage
mechanisms outlined abovc. There is ncver a guarantec that cstablishment or
expansion of any industry 4 will lead to the establishment or expansion of &
related activity through forward, taclward, or rceidentiary linkage. Yet
other things being cqual, inveetment in activitics which arc neti gencrators of
external cconomies offers thc lesc developed country the beet chance for sus-
taining growth throuzh a series of irduccd investment decicions in inter-

dependent iidustrics.

35, Of the throe linkage cifects cxamined, the residentiary linkage nechanisn
is the weakest one bocause (a) tho lack of important cconomiot of scalc in con-
sumer goods industrics, (t) thc magnitude of original expansion recuired to
inorcase apgrofate consumer domand, ond (c) tho strain it imposes on limited
factor supplics.

36. Both the forward and backward linkage ncchanieme hinge on the importance
of coonomics of scalo in raw material, intermcdiate, and produccrs goods indus-
trios. However, tho forward linkeie mechaniem is to be proferred because (&)

it effocte an increase in input supply directly and thus redﬁces the possibility
that cxternal diseconomics reculting from inereascd factor use in the expanding
industry will inhibit further investment; (b) stimulation through backward
linkage involves the cstablishment of industries with low ratios of value

addod to gross outpu* which, amoni other drawbacks, rcduces thc potentia)k resi-
dontiary stimulus impurtod by any cexpansion in industrial activity.

37. The forward linkage mechanist hae becr. an important engine of growth in
the industrialization of meny countrics. In the case of North Amorica, forward
linkages stermod rnostly from the primary scctors; in continental Iurope and the
Union of Sovict Socialiet Republice from the devclopment of the iron and stecl
industry; in England from the processing of importcd textile fibros; in a less
doveloped country like Greoce from the processing of food, textiles or stcel,
utilizing cither domestic or importcd inpute. doth or theoretical and on
empirical grounds, industries with high forward linkagcs appear to offer tho

strongest irducement to investnent in related ficlds.
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11 _ FORWARD LINFAGE INDUSTRIES

38, A country's input-output tables offer the best mcans of identilying eme
pirically an industry's potential i tricgering investmont in related ficlde
through forward linkages. The potential for forvard linksge presumably would
be highcet in thosc indugstrics which show the Aichest rotio of intermediate to
total demand. lhethor this potential is realized ana c:teinal economica are
gcnerated would noturally diperd on vhether in fact proaucticn in these indue-
tries is characterized by cconomies of gcale,

39. To determine the industries with the highest ratios of intemediate to
final domand, a sample of Tive countrios was employed: Israel, Italy, Japan,
Norway and the Unior. of South Africa. A seventoen-industry breakdown was used,
employing moetly an ISIC two-dicit olassification, The Coventeen iqdustries
in cach of the five countrics were ranked according to their ratio of doliv-
eries to intcrmediatc rclative to total damand.  The resulte are shown in
tables la and 1b,

40. The retios used for Italy, Japan end Norwny arc, with some minor qualifi-
cations, thoso computed in an carlier gtudy by Chonery and Watanabe (23). The
ratios for the other two countrics were computod from the inputeoutput tables
of Ismel for 1958, and the Union of South Africa for 1955-1957 (24)e Inter-
national ocomparmbility of intersoctoral relations was determined by calcula-
ting the coefficient of concordarce betwecen tho five ronkings. The co-
officient of concordance was found to be .612, signivicoent to the .01 confidonce
level. This means that the probability that such concordance is due to chance
is no more than 1 por cont. There g thus comclurive ovidenco that the high
forward linkagc industries arc by-and-lar; ¢ the same in difforent countries.

41. Furthormoro, those rcrults sugeest strong similaritics in the production
functione of the samo industrics in different countrics in cpite of difforing
factor ondowment and induetry heterosencity in cech of the courtrics,

42, The fact thot tho cocfficiont of concordancc wae found to be statigti-
cally significant allowcd us to compute a "boet ranking - parin, all countirics
according to thc proporiion of caoh industry's dcliverios to intommediate
domand (25), (™hesc btest rankings are simply calculatod by inverscly ranking
the suns of the ranks of oach industry in cach of the fivc countrics, and arc
also shown in telble 1.)

2/ I8IC- International Standard Industrial Classifioation,
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43, The results of the begt ranking procedurc nre similar to carlicr finds by

Chenery-latanabe, The higheet fomard linkage petontial is xhibited by indug-

tries Iike non-ferraus netals, building Leteriele, c*cel, chemicals and papor;
the lowest by apparsl, leather -~ products, tood proccssing a~nd transport
squipment, In additior, it is of conzideiikle sifnificance that the industries
vhet oxhibit the highest Tormy-rd tinkeoc potentizl e olen the industrior in

which, nccording to a resent Uaitecd wriiere otudy, ceonomies of soale appear

to e importent (26), his means thnt thoee irdustrizs not only show a potential
for generation o: vxtcrnal econonnics, but aleo that, should cxpension in these
industrios ocour, this potontial will be realized because of the oxistenoe of

Biznificant ecalc oconomices.

A1I_ FCRVARD LIUK'SE AND CEOCKALPHIC PALNCH

: 3 1 ti )i Creol 'ndustgx

d4. Heving uxamined Lobh thvoretically andg enpirically the nature of the

industrios likely to ;cnerate the etrongest inducenent to investaent, weo can
now turn our attention to o qucstion of contral intorest from a regional
standpoint. To whut oxtent - stratecy of econonic development which empha-
sigos cxpansion of thcse industrioe will lead to o patteorn of rogionally cone-
sentrated grovth, '

45.  Wo will sook an angwer io this mestion by investignting the impact of
erowth throw,h forward linkage or the rogional dictribution of Groclk industry.
We will not undertake r dotzilcd cxamination of th.. facters that arc rogpon=-
sible for thc precent feogrephic distribution of Gree'- industry. This has
been done ably by Couteounaris cimowhore (27), “c arc congidering tho present
distribution as given and we «ro concerncd with its future implicotions, if
investmont in high for:~rd linkage industrios is cmphesized..

46. It will bo aepumed that the present distribution of Grock industry cone
forms to the dictatco of locaiion theory in the genec that the loc~tional de=
cisions of Greck firms are rational and ¢fricient fron the standpoint of private
profit naxinisetion (28), The accumption will wluo be made that the ranking of
industries according to their frm:nrd linkate notunticl derived corlier from

& sanmple of five countrier applics to Crecce. That ig, that the Greck induse
tries of stoel, non-ferrous netals, chewicals cic., hove high forward linkago
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potontial, as much as they arc presumed to have in the otheor countrics
oxamined. This acsunption is justified by the substantial oxisting evidence
vointing to international comperability of intorsectoral relations and pro-
duction functionsc.

47. Armmcd with these assumptions, we can now procced to examine first the
degroe of concentration in oach Groek industry in order to detommino whether
the fooi of induced investment - tho industries with high forward linkage
potontial - are conccntrated or distributed ovenly among regions.

48. Interest in the cconomic devolopment of Greoce's baclward regions has
promptod coneiderablc resoarch in the ropional distribution of Oreek industry.
Both Coutsoumaris znd Ward have invcetigated cmpricnlly the dispersion of Groek
industrics by calculating coofficionis of localization in considorable detail (29)
Unfortunately, the use of the coefficicat of locelization as a moasurement of
industrinl dispersion has considerable drawbacks v;vhen applied to a oountry like
Grecce, where a large portion of total industirial c;mplo;y‘mant and population in
concontrated in onc large metropolitan area - Athone. About 45 per cont of
total Oreek industrial cmployment is to be found in this arca. "If a large
portion of a country's total indusiry is concentrateod in relatively ew metiro-
politan arcas, a specific jindustry also heavily concentratod ir thosc same arcas
will quite lixoly show a low coefficient of localization (implying considerable
dispersion) when the coofficiont is caloulated with total industry cmploymant
(as it was in the casc of Groece) as a base’ (30),

49. An alternative measurcnont of industrial dispersion, also using industry
omploymont as a basc but avoiding this implicit weighting of the individual

regions by their respoctive gharee of the baso magnitude has boen developed by
Thompson and was used in this study. Thie is the cocfficiont of spatial varia~

tion (C8V) (31),
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IS N . . c . .. .
50. If Aj is the ratio of employment in indvetry j in region r to total incdus-

trial employment in ro:iior r, and N the foti=l numter of regiong, thern the co-

- €.ficient ol epatial varietion ot industry & crunls S_ where:

Y o oxy

S

51. This in eimply tho standard deviniion of the propertion of total industry
omployment that employmunt in a given industry accounts fo1 in cach district,
divided by the r.can proportion for the country. The hi hcer tho CSV, thce higher
the concentration.

52, Table 2 chowe thc CSV's of Groek industrics according to the 17 industry
breakdown uscd earlier. The highest concerntration is found in heavy industrios,
iron and stesl, non-forrous metals, petroleum and coel products, paper nnd
producte, rubber and chemicals.

53. There arc soveral roagons for thies conccntratior. Onc major factor i
that the scale of operations for thesc industrice it rclatively large. As
Florence has ahowr -~ etrong positive link exicte between the ootimum scale of
operctions for an industry nnd ite dogroo of regional concontration (32), This
consideration ie cxtromely importont in Grecoc and other less dovcloped
countries whorv tho limitcd domestic market sizo wight aot allow for the
establishment of meny optimun size piante in any of thuee iidustrics.

54. A mccond important frctor for concentration in these industries is that
thoy tond to import « large portior of their inputs. 1In Treeco, just as in
meny other loss doveloped countriee, therc arc fow important points of cntry co
that industries heavily dependent on imported inpute will tend to minimizo
transport costs and, other thinge being ecual, locatc near the port of

entry (33), Tnie tondoncy is reinforced by the fact that in Grooce, just as in
many other countrics, the main concontrations of decmand are also locatcd near
tho ports of entry, thur incrcasing the attraction of industry location in
their vicinity,
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55. Finally, the recuiremcnts of those industrics for skilled labour appear
to be higher than average. 3ince skilled labour inputs have been shown to be
an important factor determining thc lecation of industrice (34), and in Greece,
just as in many other lces developed areas, there ie a tendency for concentra-
tion of thc availablc pooir of skillcd workers, industrics omploying relatively

larse amounts of this input would aiso tend to bu concentratcd.

Concentrat d fo

56. The index showing the gcographical disporsion of Greck irdustrios wes in
turn compercd to the index vankins inductrios according to their potential in
genorating cconomies through forward linkage (%), Tablo 2 shows tho industry
rankings according to CEV and according to . Comparison of the two renkings
londs rtrong support to thc hypothosis that industrios with high forward
linkages tond %o be concentrrtcd. mextilcs is thc only industry thet is highly
dispersed but shows some potential in generating forward linkages. This rela~
tively minor discropancy can bo readily oxplained by the fact that the ninimum
economic scalo of opcrntions in tcxtilcs is quitec small.

57. The Spearman ronk correlation cocffioiont for tho two rankings was .18.
Such a correlation ie statistically significant to the .01 confidonoce lovel,
implying only = 1 per cent chanco that tho relationship identificd was spurious.

58, Howover, the finding of n strong correlation betwoon the two rankings

does not imply that a pattcm of investment aliocation which attachoes importance
to thoe generation of forward linkagor will load to a rogionally conoentrated
pattern of growth. It is quite possible that each of the high growth inducing
{ndustries is strongly concontratod but that cach is concontrated in a

different recion.

59. To test for this cventuality, the 17 industries oxamined were divided in
two groups: thosc above the medien in forward linkage gencration and those
bolow. Hext, the location quoticnts of the high forward linkage groupirg werc
caloulated for ench of nine regions in which Gruccc was divided, Location
quotients close to unity in most rogionc would have inplied & fair amount of
disporsion of high forward linkage indurtrios.
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Jpule ¢
Re, it £5_anduagte:.
Indugtry by : 3ntgm;ﬂ;iatf defiveﬁ’eg
_(,_‘_"‘1 to total output

Apparel : 177 1% 17
Transport equipmant 421 il 15
Leather and produste o 217 14 14
Procagsod foods .32 12 16
Oraia mill products . 8 11
Rublaer rad products « 354 9 9
tYextiles .21} 15 7
Machinery .526 10 12
Iron and steel 1.751 2 5
don-metallic
minerals - 291 13 10
Lumber ond wood
products o -073 o | 17 ) 12
Chemiocnls .329 6 3
Printing and
publishing -728 1 8
Mining | - .586 9 6
Petroleum and ooal

ucts 1.110 3 2
Non-ferrous metals 1.842 1 1
Paper and products 1.040 4 4
A R

fouree: Greecs, National Statistical Service, Rocensement des ?e‘nﬁig.ﬁto
W, 19€3. The detailed decta of regional dis-
tribution of industry on which these calculations are based have not
been published yet. We are grateful to the National Stetistical Service
for permitting their use. ioto: The CSVs were oalculated for a break-
down of Greece in five regiona:s the Athens arca, Centrol Greece,

Northern reece, Southern Grecce, and the Isl~nds.
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Igble
Dispereion of high forward 1i n trigaj
Region Locut tiont

Athene 1,346
Storce Hellas 1.084
Dpirus « 349
Thossaly S74
lgcedonia 704
Threce oZ%
Pcloponasos 815
Crete . 0332
Islonds ._ .599

Groeco, National Statis

tioal Service. g%ggmm
he 1138 QiS4 ; 19 .

The industrice includod were thosc ranking above the
mcdion in the ratio of intermedirtc doliverice to total
output in the renking ¥ of table 2. Booause of tho enmphasis
of the papcr on industrial production in the strict scnse,
mining was dropped from the 1ist. Thus the industrics in-
cluded werce: non-ferrous potele, potroloun and products,
chenicals, paper and products, jron cnd stccl, toxtiles,
rubber, printing and putlishing. TFor dctaile of the indus-
trios by 1SIC, sece table 1.

60. The rcsults arc shown in tablc 3 above. In genorel, thoy lond strong
support to the hypothceis that thc high forwerd linkage {iniustries tend to bo
concontrated, particularly in the Athens motropolitan arca and in Stcroa Hellas,

the region in which Athene ie located.

61. This conclusion raised the question whether conoentration of high forward
linkagce industries in motropolitan arcas is o phenomonon unique to Orecce or
charecterizor: the location of thesd industrios in othcr countries as well. A
1imited test wae undcrtaken, comparing the ‘location cuotionts of {ndustries in
the Athens motropolitan arca with the location quotionts of the same sot of
industrios in the urban contres of Itely: lilan, Turin and Rome.
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62. Industry rrrinen were mrac m7 leention cuscicat for each of the four
urban certreo, -nd *he cocffizicrt of concordance betweo. the raodnge wae

computed. "he roculic (chows iu *-llc Z) st a1y cunport il hypothesis thot
urban ccntreco in efonersl tord to sgtrent relotively i-roc reoportiones of the
same industrice. Thc ccefiiciert of concordrace botuoor inc indugiry ronkings

was .619, signifisant 3 the 20 coufidence lorei.

63. A furthcy sest wos then wwwertrron, reloting the roriings of industry

lscation quoticnte in urb-n certrce vith the inductry ranking according to

degree of forvard link.;o potontinl, doerivea carlior, A comparison of the
rankings agein showe o ciron; tcadcnoy of inGustric: with high [orward linknge
potential tu conccntrate in thc proxninity oif urben centres. The cocfiizient
of concordence for the rantings waz .3, signifieant t5 the .01 confidence

level.
bl cation of guced invcegtnont

64. The discussion so {ur hes cetablished o strong preswiption that tho foci
of growth in the forr »f irdustrics with high fervard linkage potontial tend to
be concentrated, and, ir the cosce o¥ Grecce, in particular, to cluster in the
Athens netropolitar arca nnd *hc surrounding region. he oxtent to which exe
pangion in these industrics lends to o pattorn of concentrated Frovth will
also bo detorminced by the locationa!l terdencies of nctivitics stimulatcd by
this cxpansion.

65. Thue, what rust be investigotod ie the locational tendencics of a group
of interrelatod nctivities coupriring of cucceseive storee in the manufacturing
of an end product. The optimun location of thusc reotivitio s is ~lso inter-
dependent. '“he locntion of n stecl plant, for cxample, cannot te determined
without information on the locnticn of pi¢, iron productic:, which constitutes
one of ite mein inputs, or withoul knowlecdze of the location of the market

for stool producte. The pig iren piant location, on the other hand, would
depond among other things on thc location of the steel plant which constitutos
ite narkot and on the location of irom orc.

66. If the problem werc to dutermine the location of =n iron and etecl complox
to be buili from the sround up, the detcrminaticn of the loecation of the pig
iron and stecl plants wculd hewe t: be mnde jointly. . industrial complex
study weuld have to be undertaken, supportcd by » cost-beicfit analysis of

alternative locations for thc swe piants. Fowever, our probtlum ie comowhat
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different. We have soma general imowledge of the regional distribution of indus-
tries generating forwarc lirkages. The questior that rust be answered is whether
the regional distribution of activities induned fronm cxpansion in the forward
linkage industricc would tond in generel to be gimilar or diverre from the regional
distribution of the latter.

67. The locational pattern ox the indiced activities wou.d be da‘ermined by three
. sets of factors: transport costs of irputs, transport costs of output, external
economies or diseconomies of o pecuniary or non-pecunizry nature resulting from the

spatial juxiaposition of the induced activities with the inducing ones.

68, _ Input costs emmisigt of costs of materials and ccsts of labour. The former
ineclude costs of raw materialg and irtermediate inputs, as well as coste of capital
goods employed in production.

69. If an induced activity lecates in the proximnity of an inducing one, it would
obviously ninimize the costs of some of its meterial inputs, namely those procured
from the inducing high forward linkage industry. The cxtent to whish the induccd
activity B would minimize its material input costs locating near the indueing one A
would depend basically on the share of D's inputs supplied by A. The higher the
gshare, the larger the probability that B would locate close to A, Therc is some
reason to believe that the probability that the induced activity B would in fact
minimize its material inputs costs by locating in the vicinity of A is quite high.
If expansion in A (which is associated with lower cost for its sutput) gonerates
suffiociont externzl economics to induce esteblishment of B, it must be that A's
output is an important input in By and if it is, thcre would be n strong tendency
for B to minimize its material input costs by locating close to A.

70. No similar tondency can be identified 2 priori with respect to labour costs,
80 recourse will be had to empirical evidence. In Greck urban arcas, where indus-
tries with high forward linkage potential tend to concentrate, average wage rates
are higher than in the rest of the country. This might appear to provide an advan-
tage for induced activities with a hiéh labour component of total cost to locate
away from urban concentrations.

Tl. . However, closer examination shows this acdvantagc toabe non-existont., In
Greece, just ag in other loss developed countries, skilled latour tends to be con-
centrated in urban centree, and higher wage rates in the centres reflect a higher
ekill composition of the labour forece. ™n addition, unskilled lnbour differentials
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appear to be insignificant (35). In the case of Athens, Ward has observed tha: a
large pool of unskilled, low wage, immigrant labour oxists in slum suburbs, which
tends to reduce the advantages outlying arceas night offer to the establishment of

industries utilizing laree amounts of unskilled labour (36).

72. The pattern of demand in Greece is also concentrated, with Athens accounting
for more than 20 per cent of total population and, more significantly, close to

60 per cent of national income and 61.4 per cent of expenditures on final goods (3T)e
Thus industries oriented towards demand would also tond to cluster, though perhaps

less so than input orionted industries.

73, The tendency of demand oricnted industries to clustor around Athens is ro-
inforced by the struoture of the transportntion syston, Tho latter demands that
goods shipped from one part of Grecce to the other oftcn have to be shipped through
Athens because of tho absence of direcot routes 1inking outlying areas.

14. To measurc the relovant magnitudes of the ooimomien and diseconomies re—
sulting from juxtoposition of induced to inducing activities is an immensely diffi-
cult if not impossible task. There are many apparent benefits for any industry
locating in the proximity of a motropolitan areas banking facilities and contacts
might reduce the cost of borrowing sanitation, legal, and research facilities

might be more abundant and less expensive. On the other hand, spatial juxtaposition
of economic activitios is 1iable to lead to external diseconomies in the form of
water and air pollution, traffio oongestion, or social problems. To the extent

that the looal government attompts to remedy the gituation, taxes in urban centros
might be highor.

75. With rospect to the relative significance of these factors in the location
decipions of Greek industries, this discussion will rest with the oonclusion reached
in the Coutsoumaris study that, on balance, agglomeration eoonomies generate ocon~

siderablo attraction of incustry to the Athens metropolitan arce (38).

76,  In short, from all available indications, it can be concluded that activities
jnduced by expansion in the high forward linkage industries would tend to oluster
in the Athens motropolitan area. It might oppear hagardous to generalize this
conclusion to other less devoloped countries because of the r mtral role that one
metropolitan area plays in the economic life of Greece. Yot most features of Oreek
r-zional economic development are quite common. The primacy of one metropolitan

area, usually the capital or a major port which gonerates the bulk of total final
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demand and possogses 2 sizenble portior of skilled 1nbour 1e cnaracteristic off
mery lcss developed countries, mexicd City, ¢aracis w1 Frnuln nre only 2 tew
of many such cxampics. The troasport sycten con o mmer ogseg be deseribed e o
giant whecl with spokes arisinatings trow the sapit i, "t it n _nterronrectin:
links. On the materialc irput cide, progjests incure! torouwh 1orward !inlinge orc
likely to minimize costs Dy lozating ro-uwr *uc e*irul-tor: ndustrye Thus, il the
foci of induced invastment, industrice with hi+ Torward liniape: potentini, ~re
concentrated in urbar ceontros, the indueed ctiv *tiue woudd tend to cluster in
their neighbourhnod,

ROE' onsl distribution and income

77. The implicntion of cur inveatiZntion so for is th:t, ;iven the present preo-
grephic distribution of Oreek indugiriul activitios, arn irvestmunt patioern which

emph.asizes expansion ol industries with high potentinl yield of external oconomies
through forward linkages will tend to lend to o rorionzlly concentrated pattern of
growth, Tho extent to which such 2 pattem cof invustrant 2lloeation would lead to

rising or lowering income differcntials tetweon regiors would depend on thoe proe
portion of high forwerd linksge industrics located in low income areae. If this
proportion i3 low, other things being equal, investment that emphamizee expansion
in the high forward linkare industries in order to exploit potential external

economies will load to risin; income differentials botwean regions.

78, Table 5 shows the relationship ’betweun relnt.ve proportion of high linkage
industrios located in sach of Oreecc's mire rogions :nd the 2er capita income of
the rogions., There is a olose nssosciation between regionnl per zapiia income and
loocation quotient of indusiries with strong torward linkooe potential located :n
the region. This finding means that 1-w income resione nnve a relatively large
share of industrics with low forword linkage potential, whilo high income regions
have a relatively .arce share of industries with high forward linkage potential.
The coefficient of correlation between regional per capita income and looation
quotient of industries with high forward lirkage potontial was .79, statistically
significant to the .01 confidence level.

79. It is of interest to posc the question whether the cxistence of indusiries
with high forward linkage has becn a factor resporsiblc for high incomes in certain

areas or, conversely, whether such .ndustries are nttracted to high income arens.

However, no a priori cssumptions can be made about the direction nf causality.




ID/WG.9/7
Page 26

To the extent that industries with high forward linkagc potential are demand rather
than input oriented, they would exhibit a tondency to be located in high ircome
rogions. On the other hand, their ostablishment in one region will undoubtedly
boost the prospects for this rezion's growth and thus become one of the factors

responsible for regcional income differentials.

80, No matter what the line of causation, the main conclusion stands. Since low
income rogions have 2 relztively low portion of industries with high forward linkage
potential, a pattern of expansion whioch emphasgizes the inducoment of investment
through forward linkage is likely to lead to rising income differontials between

regions.

CONCLUSIONS

81, Thie analysis has several important implications for regional development
policies of less developed oountries, First, when lcos developed countriass formu~
late plans for invostment allocation, they must oon-idei tho effect expunsion in one
industry will have in inducing investment in rclated activities. It has been argued
that the strongest incucement would be forthcoming from expansion in industries with
high forward linkages§ that is, industries like chemicals, non-ferrous metals, iron
and steel, paper - whose output is largely directed to intermediate demand, These
industries are by-and-largo the same in countries employing simiiar levels of
technology.

82, This argument obviously doos not mean that investment in industries with high
forward linkage potential must be proferrred at all times. Investment allocation
must saturally be basod primarily on comparative cost and feasibility analysis.

But among equally feasible projects, proference ought to be giver to those generating
the .largest possible external ccoromies through forward linkages.

83, Secondly, it wans demonstrated that, in the case of a developing eoonomy like
Greece, industries with high forward linkage potential as well as industrial
activities stimulated by their expansion tend to cluster. This phenomenon is quite
likely to be encountored in other less developed countries as well. The reasons
for clustering in Greece - large-scale relative to market size, dependence on im-

ported inputs, depondcrce on skilled labour available in metropolitan centres,
oxternal economies resulting from spatial juxtaposition - are likely to bde present
elsewhere as well,
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inaunl Locat; on ﬂotignz
af
: hizh linkego industricsd

Athens ‘ ‘312&/ 1.346
Storea Kelial_ 273 1.084
Epirus "145 <349
Thessaly 234 574
Macedonia 71 «704
Thrace \ | 236 <236
Peloponesos . | 217 .815
Crate 217 ) <332
Islands | 191 <329
————

Sourees Chase Hanhattan Bank, "Purchesia;; Power Surveys Teshnieal Noto", and
- Oreocce, iintional Statistical Sorvice, : , at:

» 1063.  Par capitr income for 1962 was oale

ated on the bosis of nationzl income dets for 1961 and by using

rogional inocome inToruation included in income tax collection, congumer

€o0d expenditures and other similar astimates,

&/ Industries rankinz =hove the modian in ratio of intormediato doliverios
to total output. For information on the industrics includod, see table 3.

)94 £a& gealin income is for the Atiki profocturo, of which Athons ig the
- major oity. LAs a reault, tho incomo estimnto tends to understate por
28RAL2 inoomo in the Athens matropolitan arca.
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84, Concentration thus. appoars to be the pattern of geographical distribution
that maximizos the private profitability of industrial activities and complexes.

A government is justified to interfore with theso strong tendencies to agglomerate
only if it can show first, that thore is a ribstantizl divergence between private
and social profitability and, second, that the latter will be maximized through
deoentrélization. 'I"he attainment of maximuwu social profit will call for decontral-
ization only if any of the following conditione prevail:s (a) regions with a lower
shere of industrial activitios actually possess locatioral advantages for tho
establishaiont of many industriee which are not oxploited; industries tend to locate
near urban industrial concentrations elsewherc cither because of entropreneurs
possess imperfect knowledge of mcrket conditions or because they profer to live and

work near urban centros in order to enjoy the amonities of urban lifej; (b) large
external diseconomiee result from industrial agglomeration., ‘

85, In the absence of these conditions, tampering with industries' tondency to
concentrate ocan only be decontralization for decontralization's sake, a policy
course with nc justification from the standpoint of economic efficiency.

86. Thirdly, industries with a high forward linkage potential and related
activities tond to cluster in the relatively high income rogions. This implies
that expansion which emphasizes the forward linkage inducement mé.chaninm will tend
to exaggernte regional income disparities. In the absenoo of clear-cut divergence
of social from private profitability, an attempt to locate a relatively large
portion of any of those industries in the low income rogions might tend to diminish
regional income differontials,. but at a considorable oosts The cost of a sub-
optimal geographic distribution of industry which would tend %o lower the rate of
income growth for the country as a whole.

87. TFurthermorc, an attempt to infuse &vowth in the low income regicns by strossing
investment in tho industriocs thét thoy are more intensive - mostly industries with
low linkages - is costly as well. The cost in this case is in the form of foregone
external economics which again would have induced a higher rate of zrowth for the B
country as a whola.

88, Development of backward regions of less developed economies may follow any
of the following alternativess (a) emphasis may be placed, where possible, in the

expansion of those few high forward linkage industries which are optimally located
in backward regions; (b) attempts should be made to channel investment induced

by expansion in the high forward linkage industries of high income areas to the
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backward regions. On the basis of coasideratione above, it :ppears that industrics
in whioh economies of Bczle are not Lumportant, which rre intonsive in the ugse of
unskilled labour.and are oriented towarde local demwrd, would most likely be
optimally located in the hbackward arcnug () a stron, oitort shoald be exerted
whoro possible in the identification and develspmert :f the natural resources of
loss developed regions. The development of o aew resource oan ofter leocd .o tho
elta.blln}mént of resource oriented industrics which will infucu growtn in o backe
ward region through oither torward or residentinry linkages. In Greece, for
oxample, the exploitation of bzuxite orees for aluminiwr production wns undertaken

close 1o the raw material sowrce and shifted the buse of the aluminiws induelry
from the high income Athens aroa to a backward area »f central Grecce.
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Zppendix Table B
Indigtnin
threo Itcli % %
dialian
i oat'o

Slaggification
dndustries Codo Milan Zorino 2oma Aisly Total
Processead’ %.01, 3.02 ) 30,043 11,315 9,742 321,023
foods excaept 3.01.
gﬁﬁcﬁ“ 3.014 24854 1,415 2,919 111,945
Textiles 3003"3005 84 |96:' 35 .032 " 270 592' 131
Apparel 3.06 51,850 17,098 11,794 343,971
t:i‘ii::.."““ 3.07-3.08 22,635 8,421 4,115 < 226,722
mmct. 3.09-3.10 10,086 14,983 11,46 378,246
Iron, steel, 3.11, 3.124,
and non-ferrous 3.12E, 114,996 45,191 5,013 371,908
metals 3.15 '
llachinery 3.13-3.14 139,33 78,333 13,482 578,196
v 3.16 30,903 87,370 1,233 231,861
o-aetallio 39 20,869 7,753 10,79 311,546
Chemicals 3.18, 3.21 86,375 1,096 12,953 254,369
L 319 3,167 226 603 23,984
Produste 3.20 20,20 13,603 1,923 19,822
g:g:f;a:fd 3.22 13,590 6,282 2,610 81,799
piepre Al W 31,203 B35l 17,15 11,757

716,82, 372,366 117,376 4,116,355

Sourcs s See Italian Data, table Ju.
FY) Yor ISIC designation of industries, see table 1.









