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1) As its titls inpliss, this paper is focusssd on the relationship

between the "approprl;;.nncs" of tschuology and the patiern of indus-
trial esctor growth in developing countries. We will procesd by first,
in Section I,attempting to define the problem so as to make it essier
for analytical dissaction. 1In Section II we will present the heart of
our anelysis by contrasting ideal with resl world conditions for the
subject undex discussion. Finally, Ssction III is devoted to draving
out a number of policy conclusions hopefully useful to the delibsrstions
of this meeting of UNID?‘- Consultative Group on Appropriats Industrial

Technology.

1 = Jome Sugrested Basic Principles
2) Ths basic propoliéion ve start with is that the typical LDC's

objective iz one of "growth with equity". We shall not be concernsd
here with the issue of whether it is the absolute or the relativs im-
provement of the standard of 1ife of, say, the lowcst 4N% of the popu-
lation which really matters. But we do accept the notion thst the
satisEactlon of the basic necds of the major poverty groups in the
country focussed, of course, on the rursl oreas, is part of the society's
objective. While we cannot in the context of this pap'er ge into the

detalled reasoning for the assertion which follows, we, moreovar,
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agsurv: lhat there necd be no dnlwrent confllict between the achicovenent

of greatexr equity and the maintcunance=-uven tmprovercnt=--of the rate of :
growth ot income. The subordination of cffdclenecy to incore distribu: lon

ond employwent 15 o theme which seéms to run threuph the UNIDO documenta-

tion and shuvld, In our vicw, be gunrdpd againsc. The analysis and

policy conclvunlona whichi follow fn this paper will be Laned on the

assunmu! Lon that a redivaction of industrial sector strategy and the

deplnymcnt In that contest of  appropriate technologles as deflned here

is not a device shuply to ensure that “benefits ore spread" ov because -

the sacdsfaction of bLanic necds s now considered "move Importont .

than el ficiency.”" We acknowledpe that such conflicts may exist in

nature, but clalm that we should vorry about them "when we get there".

In the meantime, assuaing thot they do always stare us in the face all

too often leads to imprecision i the analysis and, wost importamtly,

18 not in keeping with the empiticol record Iin at least a few deviant

LIC cases, é.g. some of the smaller reeently industrialized developing
countries of Asla.

3) Especlally in the so-called "garden varlety" of ‘labor surplus developing
countries which continuce to have an overhang of unemployed and under=~
employed iu bLoth its agriéultural and ionformal urban scctors we now

have encugh "cnuutoauvidcnce"l to support the theory that the pencration

1The intereated reader 48 referred to G. Ranin, "Developurnt and
the Distr fbotion of Incomes Some Countercvidence, Challenge, Septewher/
October, 1977 and Jolm Fel, 6. Ranis, 8, Kua, "Growth and the F.mlly .
Distribution of Incowe by Factor Components', Quarterly Journal of Econonies,
February 1974,




of cployrent, of inurovenent in the distribuilon of income, and on

acceleriilon (rather than deceleration) of the rate of growth arc
complementery rather then conpotitive objuectives. By complementari.ty
we do rot, incideatzlly, wean complementacity after the production dust
has setuled via the, always linited, ability of jovernmonts to redf:-
tribute through taxes or public works prograns; it is, rather, our
assertion that, in the mixed econocwmy, a redirection of the growth

path itself can eliminate what often appears to be a conflict situation.
Given that wost of the developing countries do continue to be concerned
with a problem of inadequate labor absorption in both their indusirial

and agricultural scctors--and given the possibilities of a growth path

which is wore partieipatory and employment intensive than that encoun-
tered in many actual country cases over the past two decades--we will

in thig paper thus maintain the assunption that we need not vorry

about trade-offs among the objcctives of growth and the satisfaction

of basic nceds. It should, however, be clear that not everything that
follows applies to zll developing countries; and that a typologically
sensitive approach to the problems posed by this mecting is warranted.
We shall not, however, attempt such an approach in this paper but focus
our attention on the more "typical" case.

4) Secondly, what we mean by an appropriate technology chioice is very
much in kecping with the definition employed in previous UNIDO documents
leading up to this Consultative Group meeting. In our words, it is the
selection of technolcgies approprlate to the maximization of the soclety's

aforcmentioned objectives, given the socicty's capabilities. Explicitly



thin meana thot the appioprlatencus of technolopy chodee includes not

only technique clioJeen hut aluo product quality choicen,and that both
of these must be delined relative to the soclety's time zpecific capa=-
bidhtdes oo vel) an to {1 tlme speclfie objoctives,  Fupecially If we
can abatyacl from the posuibllicles of conflictn aromg the objoctives--
o6 we have ansevted we emie--the "efght” wix of appropriate techntgues
and approptiate goods elthoy known tu man or, hutter, devisable by

man ahould.bc able to fmprove performance In terms of employment,

the satfsfaction of basic nceds, the overall famlly dlstribution of
income and the rote of groweh. While thils definition of appropriatuness

is avideatly tcutological, 1t is far prefercble to be tautological than

to be wrong. To put the case more posltively, "the" approprlata
technolopy will vary accordir); to differcnces in capabillty, endownent,

income, tastes, os well as over time within agiven soclety. Moreover,

while there o a precumption in the labor surplus developing economy

in onc ditection or another, the appropriate techinological process s
not gl!gxg_lnhor lntcnéivé and the appropriate good 18 not always a
basic good. This in most obviously true if we account for the posui-
bility of trade. Thotnlin even a lesscr validity to the cultist pre-
sumption that tcchuologies appropriate to developing countries must
2lwnyn be somehow "trnditi&nal" or at best "intermediatc" and pever
“modern”,

3) The vapixical presumption is that the more sevare populatlon preasures,
the larger the population, the greater the shortape of capital and of
akilled Yabor, the more 1lkely that appropriate technology will fall at

the labor fnten=tve end of the apectrum und the more likely that



appropriate pocds will hecongruent with goods satisfying the basic needs of

the lower income domestic population. But it should be emphasized that
the empirical cvidence would also lead us to conclude that appropriate
technolagies are ag likely to be "modern" and_labor intensive,if current
vintage mochine paced,as of the "traditional” or "“second-hand machinery"
variety. They can be modern and laber intensive or modern and capital
intensive, use imported or domestle core technology, make use of exten-
sive local adaptations or not. In other words, advanced or improved
technologies should not be cquated with advanced country technologles
nor, rodern with capital intensive, or traditional with labor intensive.
Nor do pooxr pcople necessarily always wish to buy expressly poor people's
goods. Tastc prefercnces can be changed as much by cultural imperialism
as by policies of avtarchy and self rellance. There are, iun other words,
no easy, comfortablc auswers Independent of the place, the tastes, and

the capabilities. What "appropriate technology" can and should do is

serve 8s a uscful tautology in the sense of sensitizing officials and
blanners to the existence of a wide potential array of processces and
quality bundles :hich can be selected a: i/or devised to b.st suit the
particular circumstances.

6) A third principle on which this paper is based is that the redirection
of industrial development strategy wmust be part and parcel of the deploy-
ment of appropriate technology as defined above. It is not quite valid
that one follows from the other but in fact they must be simultaneously
deternined. In other words, we cannot deal with the restructuring of

industrialization patterns without sensitivity to the additional options



ovallable vio appropriate pocens andfox appropriate goads sclectlond

Lrom ..o Internat Lovad shied ool wnowledgo and/ur the dovising of new
such opt bns via the applleatton of Ind'pomous fngenuity clether Mon

top of"™ what (r alrendy aveidohle Ja the storchovse of Juportahle human
knowledge or without benef it of such stl alation.

7) Yt la L this sense that an 1ndﬁﬁt11u& acctor cinnot be comparte
ment o taed tuto a modern Indusirlol sector and 2 tradittonal  industrial
gcetoe nov 10 It really feaslble to thisk in terms of induatrial gector
stratery independent of what is Lappening In sectors outuide of the
divect proevlow of 1L, cop. the sgricolteral sector.  This will be
11wt ratr d more fa1ly in Section T15 but It Is neeessary here to
emphizclie the general equiliby fum nature of the preoblem. At the same
time we understand the need for us to focus on the industrlal cector

an! to Lo as speciflic and au policy orfentod as poasible,

8) Finally, we will assume thot it is no louger necersary to argue
sbout the wide diveruity of potentlal cheices in jndustrial processc,
{.¢. the exlstenee or nm=exlstence of techmologieally viable alterna=-
tives In producing a glven corsodity. There dnas exint a wide range

of olt-rnatdve foctor proportions for all bhut a smal) subset of contin-
vous process industrlesseven Jn heavy industry and in the so-culled
bacde dnput Industries. Tt Ls now wnderstood that there exlsts substantial
flex1biMIty dn processes avadlable In nature, even when alternative
procesint far the core technolovy are llelted. Additlonal cholcen exist
fn tle poripberal productlion activities,c.p. transporting, storing

md pockaging.  Tn @ wide ranpe of Induntyles on which UNIPO apparently




1s intendlug to concentrate, from sugar refining to beer to textiles to

shoen, there may be ac many ae five major choices on the core technology
according to the cvidence accumulnting.1 Finally, there is agre¢cment
that alternative organizational devices including the taking advantage

of economics of scale at some stages of production while using subcon-
tracta at other stages can provide substantial riductions in plant

costa,

9) The new conventional wiudom about the wide range of process choices
aveiloble even in the abuence of major additional adaptive technology change
within the LDC's 1s less firm in the rcalm of the range of alternative
goods at a given level of SITC classification. The increased concern
with "approprlatencss” or "basicncss" of grod as a form of technology
choice can be translated into the decomposition of a commodity into a
bundle of quality characteristics with planncd as opposed to accidental
variationas in such characteristics poesibly associated with substantial
variations in the basic process chvices,as well as substantial variations
in price and thus In the pussibility of purchase by different income
groups within the developing countries.

10) It is, fncidentally, curious that when cconomists talk about tech=
nology choice they are usually referring to process choices, while

business cxecutives are much more frequently concerncd with small variations

D. Morawetz, "Employment Implications of Industrialization in Developing
Countrles", Ecomcmtc Jourmal, September 19743 S. Achorya, "Fiscal/Financlal
Intevvention, Factor Prices and Faetor Proportions: A Review of Issues", IBRD,
Btaff Working Paper #183, 1974; A. Bhalla, Technolopey and Emploveent dn lodustery,
110, 1975, C. Rants, "Industrial Technolopy Choice dﬁﬁ”ﬁﬁﬁld;ﬁlﬁE? A Review of
Developing Country tvidence," Interefencln, Vol. 2, No. 1, 1977; Frances
Stewart, "Technology and Employment in LILC's" {n Edgar 0. Fdwards, editor,
Enployient_fn Poeveloping Natfons, Colunbia University Press, New York, 1974; and
G. Kimis, "Industrial Sectoy Labor Absvrption”, Economtie Development and Cultural
Chango, April, 1073, -




in product choice,i.e. prodact dilfeventiition. The basie promise in

this paper wiil bo that o any level of S:7TC clansification the cssump=

tion of howmceoncity o thae dundle of qualiry characteslistics attaching

to & particular poud nay, in foct, obzeurc fuportant residual source- .
¢f boch cuasurey cheice und Diclor inrut +ocfability which con be taken

advantapze of in terns of both the utilicciion of the exisiing factor

endovient and the provicion of the so-called "basic necds" within the

intuernal rarkets of devzloping countrices.

11) One odditional caveat should be plancd on the teble in this intro-

ductory scct;qn: It 15 not our viev that, while, in nature, there exists

a large nurber of nationally and internationally koown alternative

procecses and quality bundles, stretching across all contemporary

countrics and across recorded time, these are somehow available "for

the asking " 1if the situvation within the de-cloping country is such that
the denand for them actively exists. We know that even when demand
condltions arc "right", i.e. we have a situation in which private
entreprencurs and/or puhlic enterprise ofiicials are really "pounding

on th: door" to find alternative processcs and/or goods, there remain many
problci»s on the supply side, including inadequate illumination of the
shelf, high informutlon costs, the problem of inappropriable technology,
incti:utional impediments etec. Both the cffective demand for appropriate
technology and the effcective supply of what is already known, even within
a given LDG, cannct be taken for granted,

12) It iy finally, 1in our jud uinent, a mistake to assume that there

exlsis woncwhesze just the "right" process and/or just the “right" v
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product. which cin be selected and put down in a particendar 1ndustfy or
countyy contesxt. Whille the chofce of a relevimt technology alrvcacy 1in

use or on that has heen used ¢ lsewhere may be a cruclal first step=-

ond by nc mcan: an cany of costless one=-undiftcatlons would alnost

always have to be mads before such o procesa or product con be installed

or consanxt and becons fully "appropriate! dn o particular village.

Such rwdifications or edaptaticns may cunstitute pajor technology od-
justnerts "on top of" dmported technolopy, or winor "twiats" in what

has bern uged or consuncd olsewhere even wlthin the same country. It

ghould be clear that the adoption of an approprinte process or an appru=
printe good always requives a cowbination of sclectiom of what ls knovn

to min,with major or minor medificatlons required to sult the always
sliphtly diffvr:nt loval endewment and taste couditlons. Each publle

or privatc entrepreneur must make both thesce cholces--often simultanecously~-
whenever a productlien decision s cont:.vmplated. The quality of the
decisionn made at this micro level is mutually interdependent with the
nature of the industriallzation pattcrn chosen at the macro level. In

the next section we intend to investigate the natwvre of this inteidcpendence
and to demonstrate that the full potential for the harnesslng of appro-
priate technology to the socletal objectives of "growth with equity"

can only be realized in the context of a restructured industrial sector.

I1.- The Pattern of Industrialization imd the Role of Appropriate

13) Perhaps the best way to procecd with au analysis of the nature of

this interactlon between the industriallzatlon strategy followed and the




potential for the unfolding of appropriate technology as a handmalden

to the effort is to contrast some of the real world patterns and problems
which have emerged with whats in a gmall cubset of LDCs, has been demon-
Atrated to be sowething approaching a*mrore Ideal 4f by no meuns optimum
Pattern of futeraction. This two step analyals may prove useful in

terms of puinting up the eritical areas for possible policy action by
goveranents and fnternatlonal ageucies in the final section of tha

paper,

14) Begioning with the apgregative level and viewed from an historical
perspcctive, it would ba gencrally agreed that the last quarter of a
century of industrial growth in the developing countries has been o
pexiod of transition growth in the Kuznets sense in which the majority
of LICs have attempted to chake themselver loose from their agrarian,

in some cases colonial, heritage of the pre-war period, largely through
the capture of the foreign exchange proceeds from the traditional export
enclave and their channelization towards a new protected and favored
import aubstituting industrial sector. Typically such primary import
subatitution has been accompanied by the attempt to incorporate modern
science and techuology in the accumulating capital stock, usudlly but
not nccessarily always requiring a rather large minimum eize in order
that the rcequirement of econumics of scale could be met. The record

of the iast 25 years in terms of the high rate of growth of LDC industrial
sectors, especially in the large scale organized portions of the spectrum,
is well known and nced not detain us here. The policy wix adopted by

wost IDC governmeats during this period,from interest rate, to exchange



rate, to Jntewmal teris of trade policy, has all been aimed to help
protect, abet ond support this ncw lnductrial coctor. As s also well
known, the record of performunce with respect to overall growih as well
ag with rospect to the sharing of the frults of growtl durdng this sawe
quarter ceninry has been lecs than satisfcctory. Typileally the spreod
of modarn scicnce and teclinology has been limlted to a small scgiment

of the popnlatinh,uﬂunlly exeludfug much of the rural population and
lcading in nany cases to a partirl displacement of the raw materials
based, colonial enclave to a wodern technology based, industricl enclave.
The causes of the limited technological sprecd foom a theorctical point
of view is quite naturally the major focus of our attention in this
paper.

15) Without going into all the quite well known rcasons, it is quite
clear that what has conscquently cmerged in the majority of LDC's is

an unbalanced or biased pattern of industrial location which concentrates
heavily on the large urban centers and effcctively denies a wide range
of technology choice to the rural commuunities. Moreover, even in the
urban centers there is evidence of what might be called technology
dualism typified by the coexistence of a small, relatively modern industrial
sectorside by side with a large, often called informal, industrial
scctor, with the so-called "modern" sub-sector absorbing typically Bnly
S or 10% of the urban labor force. These two phenomena, the urban
concentration of industy aud the dualism within urban industry, are
related but scparably identifiable characteristics which will be helpful

to our analyuis,




16) Let un begtn with :n undetgtanding of the typleally urlion blased

pattern of fudustrial lecation so trequently cacuuntered in the gorden
!

variety £ doeveloping cconony, L.e. an ccaﬁomy which Includes a larpe

apriculfural and a relotlvely small non-agricultural sector subject to

i
the couditivns of cubstantial Lnjtfal Jahdr surplur. In such an cconowmy,

‘

while fariers ere spread spatlally dn teogms of thelr pattuern of locatiom,
workers in non-agricultaral productlion ake typically spﬁtiully concentrited.
Ig fact they arce often wore spatially jeencentrated after jndependence

than they were carlicer,at a time whoq;artisun and home Industiies

/
had ot yet been destroyed by cither fipoited goeds or later, the
/
products of protected urban fndustfivs,

17) Part of thls contrasting pq}totn of location as between farmers
/
and industries is, of course, ﬁu‘ cconomy of transportation couts.

{
Farmerz must live close to the land which they cultivate if resources

.

{
arc not to be wasted in the Qally transport to work. The adventages of urban

industrial aggrlomeration iq'tcrms of overlicads, skilled labor supplies

ete. are well known. Whide modern factories are located overwhelmingly

at one or scveral e urban centers (e.g. Manlla and Bangkok being

the extreme #®1 world cxamples) the exchage of industrial output for

{tural goods takes place via a network of sca and land trans-

" portation linking spatfally scattered agricultural conmnltivs with

these urban centers through o wholesale and retall commercr nctwork.
Effectively the rural arcas are alienated from modern technology partially
by the shicer impact of "distance".

18) 1t would be casy to produce statlstics to show that imndustrial




concentration of this kinl 1s quite common. A concentrated pattern of

industrial location may be contrasted with a relatively decentraliged
industrial pattern in which the natural market areas served by each uruan
center are based on the principle of nimization of transport costs.

In this instance, each market arca represents something of a self-puffi-
cient dualistic economy on a smaller scale. The urban centers for each
market arca produce non-agricultural goods in exchange for the agricul-
tural goods produced by farmers within that reglon or the hinterlend

of that particular town. Such a contrasting pattern of industrializa~-
tion obvionsly has threc economic advantagea: Oue, its industries can
offer much more bycmployment and higher incomcs for the rural families
which now do not necessarily have to migrate to distsnt urban cmploy- .
ment centers (quite aside from the iassue of excess migration in search

of non-cxistent urban jobs). Secondly, the transport costs for the

vhole economy are lower as compared with the centralized pattern. Thirdly,
urbanization coats.wasg({ sewage etc., quite aside from the social
problems, can be assu&ed to be substantially lowered as a consequence.
19) There arc other less tangible but nevertheless much more important
bunefits on tlic side of the dispersed industry alternative. As is well
known, 1f not ncceussarily emphasized in the context of this particular
paper, the modcrnization of agriculture in terms of the absorption of
newcst techniques and inputs Is greatly assisted by the prescnce of a
modernized non-ogricultural scctor closc at hand. Thus the idealized
balancud xural growth process, with agricultural modernization generating

and fceding, and being fed Ly,the simultancous modernization of rural




industry represerts an idcal in teris of both the spread of ideas,

the mutual flow of modern inputs, and the muiusl pressure for apprcpriate
techrology change.

20) Such a mu;uul transifssion belt between rural actors within the

dual econo. s is, of courre, greatly facilitated when Larmers can gula
physical contoct wlith the industriz) scetor, both via direct investment
and banling or cormorcial codt.cts and throvgh other real or imagined
demenstration effects of various types. Farmer: can typically be induced
to have a morc comncrcial outlook and to sech opportunities to better
thencelves,resulting in a higher rate of increarne of agricultural pro-
ductivity which is, of course, an inportant ingredient of any succesaful
growth with cquity process. The saving behavior among rural familics can
be influenced favorzbly ds a consequence of the existence of more

visible and understandable investment opportunitics in the rural arcas;
and, last but not least,' evidence indicates that it is the poorest

rural fomilies vho often engage most in the agricultural byemployment
opportunities offered by decentralized rural industrizl and service
activities, thus helping the income distribution improve (or at least

not deteriorate, counter to Kuznets) during periods of rapid growth.

21) In the wost successful cases of post-war growth with cquity there

1s little question that rural industries and services did represent

a major portion of the total industrial sector during the entire period
of the most explosive growth o{ the 60's. Farnings from such activiiies
initially made wup 307 and {inally accounted for as much as 50% of

rural family Incores, Especialiy the dispersed location pattern not




only persits a wore labor fnrenrve and efficicent growth path but

also bunefits the relatively peorest rural familics wost and is thus

the rost Jmpostant contrdbuto. to an cooitable pattern of growth.

The Jap:uc:;'ae Listoriesl “neerd os well as cont: varary Aslen LDC's

of the "Japanese type" are among those most relevant to the demon-
stration of this polut. The rola of appropriatce technolopy as we have
defined it in texms of both its proc~ss and appropriate goods dimension
has tecn an important Ingredicnt in these success stovies.

22) Vhile the advastages of a dispersed pattera of industrial iloca-
tion in terms of spre~ding techaology and furthering the sativfaction

of the basic nceds of the majority of the rural population scer toO

be convincing,both in theory and fact the question rcnalins why thie
desirable pattern has not occurred in more of the developing countries.
There are, of coursc, limits to the amount of decentralization that 1s
possible and desirable in theory; thus the frequently cncountercd
pattern of contralizatlon is only in part due to man-made biases and 18
in part vacranted as a function of basic economic forcecs. To the extenat
that a great.r centralization of incustrial than agricultural activity
18 a loglcal consequence of the different nature of two kinds of pro-
duction activity we would not wish to change it. To thc extent that
concentration is "unwarranted" changes in policy may well be appropriate.
23) The linits of any so-called "warranted" centrallzation of industrial
activity may be most easily understood if we assume the extreme case

of having the land spacc of a developing cconomy partitiomed into a

very large number of very small market arcas. Some of the arguuents
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vhich we have listed in favor of a dispersed pattern of industrial location
now become cven more promnouned. If the market area is small cnough, for
example, every farmer can galn euasy access to the urban center or town
within walking distance. Tn fact, the very distinction between rural

and urban will become obliterated when individual markets shrink towards
& point. Our Intuition tells us that there 18 indeed good reason for

any ratiounally orpanized economic system to reject such an exceasively
decentralized pattern of industrial locatiou. Proceading beyond intui-
tion, we can imagine that,if there is a uniform population density,as

the nuwber of market areas iuncreases and the size of each individual
market shrinks the total size of the population in each market declines;
other things being equal this leads to a decline in both the agricultural
and non-agricultural populations roughly in the same proportion. This
does not have serious consecquences for agricultural production which

is usually characterized by constant returns to scale,since agricultural
labor productivity can thus be maintained at the same level. But in
non-agricultural production which is characterized by increasing returns
to scale, at least in some industries, the shrinkage of the market arca
becomus a distinct disadvantage at some polint as it prevents efficiency
of large scale production from being rcalized. Thus we can clecarly sce
thet excessive industrial decentralization will ultimately be accompanied
by the decline in industrial labor productivity. Thus, from the theoret=-
ica) point of view at least, an ideal or equilibrium market area must

be related to the interaction between two types of forces, the economy

of transportation costs favoring smaller market areas, on the one side,




and cconoudes of seate savorins Lavper macke: areas, on the other.

The exlitence of warranted or wu-arcanted patteres of industrial con=
centration con thea be avalyzed dn relation to these dlmens ons. For
exainley df the Indvatry wie oppropilate (o2 prcacular economy iu
charoctertzed by eonupleunns of Clcieney of lavie wceale production mdfox
if Croasport atton costs are relatively saall, it is quite economlcal to
adopt a more centrotaed pattern of industrial locatlon. 1If we are
willing to assovliate appropiiate procenscs with a more decentralized
madfate and 5mall seqle industrial scetor sirntegy and the prevalence

of "lnepproprlate” imported techmology with am ucban enclavesoriented
indvstrial seetor stratepy we sec the beginnings of the nature of the
sateractlon betveen the tuo main foed of our snalysis. There 1s even
1n,3 diffLeulty in associating appropriate goods vith the relatively
ainence of pronomerd cceononics of scale in the rural industry case.

7Y A second dineiofon detemmining the ideal amount of industrlal scctor

dlapersion has to do with the distribution of population in the rural
areas asd its productivity from the point of view of the market domond
aida of the equatica. The output of e:sch dispersed industry must,

aftor all, be purchasced by the local populatlon,l cupecially the farmors
within cach market area. Coteriy papibus,a centralized industrial
lacaticn may be focussed on the narrow elite markets of urban consumexs

and/or the wider export markets, while a pattern of decentrallzed

ST AT Sa— -+ - ) ———— L o

1£xcnpt for tho unlikely cose of an export market--which may apply
to the spucinllevd hundicralt type of goeds.
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Jrdustrial location will not oceur nnless agrcleultnral productivity in
combination with the numberc of farmers and tholr dispersed location
provides sufflcicnt purchasing power to support local industries,

25) 1iIn summary chuen,there are at lea.t the follewing econonle forees

that deternine the pattern of iIndustricl location in an 1dculized or
"warranted" scnset one, the extent of the efficieoncy of large scale
production; two, the ponulation density and dispersion; three, the
performance of agricultural labo: productivity; aod four, transporta-
tion costs relevant to the particular topographical situation and indus~
try.

26) In this sense of a "warraated" amount of industrial sector dispersion
therc is imbedded an idealized role for both dimeusions of appropriate
technolopy previously defined. To the cxteut that conditions exist

which pernit 2 decentralized industrial structure,there is likely to

be more scope for appropriate goeds to serve local markets in a balanced
rural growth context. The appropriate process choice will, of course,
differ depending on the extent of industrial dispersion, with a likelihood
of some association betwucn capital i tensity and the prevalence of
economies of scale. The basic point here is that there is alvays a
warranted level of industrial wector concentraticn or dispersiocn with
which appropriate technology may be associated. Wherc the problem

arises which may requirc alterations in policy is when the extent of
concentratlion 1s excessive or'Unwarranted" in terms of the four dimensions
previously refcrred to,and thus the appropriatencss of techuology either

in the urban or rural induztrial context is threatened.




27) A secoad dwenslon for anslying an dodustrial sector's development

pattern wefors to the catent of (cclmologleal dualism within the wrbam
withiun

fndnst. ial rators—=to a lesser extent also/the decentralized luduatsdal

pector Jn the rurel acoon. Whlle tivds dlnenslon 1o velated to that of

industria! dispersfon Lt may be eonceptually separated in the scnse that

transpurcatlon costs and population deruity become less relevant or

esuontinl peromecers here,  In accessiog the Daportance’ of industrial

tecinoloyy duatiom we are veally enterdng the area of industrial organi-

getion withiu the nthan sector of the ceconoey.

28)  Technolopdcal dualism a5 vell must be vieved in historial per-

apective since it appears in the context of an LPC in transition from

aprarisuism Into the cpoch of modern growth. Viewed in this context,

we can again note that such dual lum, which is often viewed as a
catastrophe,may be absolutcly unavoidable since modern industry as it
first appcors on the post-independent LDC seenc must exzlst side by
gide with preexisting medium and small scale industrles. Thus,onc of
the reasons for this co-existence 1s simply due to the fuct that the
former Ls part of the baggage of the late comer,while the latter has
8lwayas boen thore.  The cconomy as we obuerve it is thus always in
discquilibyimn or transition. Large scale industry typlfied by the
hgher corplexity of sclentific and technological engincering principles
support Ing, hi;her caplital/output, capitol/laboy and labor productivity
ratios aluo.r alwuys exist side by slde with wediwa and umall scale

industries with lower »apitai/output, capital/labor and labor, productivity



ratios. Tha large Yactories typleally employ only a relatively small

fraction of the total urban labour foree and coantriliute a relativel, large
fractlon of the value addud. A large nunber of velatively small flrms
enploy a large fractlon of the urban fndustrial iashor force and make a
modest contribution to value added. This bi-modal distribution lcaves
litele typically to the intermedlate-sized firms.

29) Possible good recasons for the existence of technological dualism

may be seen either from the point of view of the static efficiency of
resource allocation or from the vicwpoint of innovative capacity in

the dynaunic scnse. With respect to the former, we may expect a certain

product diffcerentiation or division of lahor between the medium and

snall scale and the large scale firms each producing different kinds
of quality bundles attached to certain SITC classified goods. The
deployment of technology which embodics a multitude of modern scienti-
fic principles, {.c. finer grades, quality, standarcized products, are
usually associated with gocds catering to the incomes and tastes of
higher income classes. The opposite is true of the products of medium
and swall scalc units often addressed o the lower urban income fami-
lies appropriate to the varying tastes and incomes of this group, as has
always been the case before the transition to modern growth began.

30) In addition to this natural divisiou by quality bundle character-
istice there muy be good reasons, of the input-output varlety, for a
division of luber between large, wedium and small firms in the urban

sreas, for examplc in producer goods markets. Medium and small scale



firms mcy also produce iaputs for the laxpe industries wvhich utilize

econunlos of scsle in the macketing and purchasing phases as well as
at certaln production levels, while subceontracting to a decentralized
labor intcnsive production structure at other levela. in otiwr words,
production complementarities may be pare of the explenation for the
harmonious or "warranted" co-existence between larse and small firms in the
same industry in the urban arcas of the typieal LDC.

31) 1In this static context, the rclative weight of large, medlum,

snd small scale firms 1is a function of por capita income incrcases»
the techinological competence of entreprencurtond the slill of the
labor force. Thus, even when markets are "pe:fect"--not a very likely
event in any real world contcxt--the co-cxistence of large and swmall
firms cau be harmouious in tcrms of resource allocation efficiency,
while the weighc of the modcrn versus the non-modern subsectors of
industry are determined by grovth relevant forces.

32) There may be another more dynamic reason for the co-cxistence of
large and small firms, i.e. the existence of technological dualism

in the urban industrial sector of dev loping countrics. This has to
do with the growth of entrepreucurship, either public or private, in
the coursc of the transition growth process. While this arca tends
to be speculative in nature,with limited empirical and theoretical
basis, the growth of industrial entrcprencurship may be attributed inm
large part to "learning by doing' processes rather than forwal ed=
ucation. The co-existence of large and small firms may therefore

gipnify the co-existence of large and ¢mall entrepreneurs whose




interactlions . constitute the le.rning process by which the society's

technologlical capability fsa {tself improved. For example, as a late~ '
comer fn terms of the International technology scene the contemporary
LDC often receives the mast modern technology frum advanced countr:ies
throuzh varjor: routes, e.g. through the uultinational or amm's loength
trade dn capitol grods, It may be a valld conjecture that the larger,
ror.. exporicocsd entreprencur is move likely to Le on the fronticer of
the modern technology which 1s simply tran-planted from abroad. In
contrst, the medima and swall scale entrepreneur i1s likely to be less
qunlity and morc cost consclous and wore careful in his search for the
type of technology which 1s more sultable for the adaptation to indi-
genous factor supply conditions. The trausmission of modern tcchnology
from large to medivm and small entreprencurs does occur in most urban

industrial scttings and 18 somcwhat comparable to the transmission of |

wmodern tuchnology spatially from the urbaa centers to the rural communi-
tles via a diffusion cum adaptation proccss.

33) The importance of large versus medium and small scale firms

within the urbon industrial sector is also very much related to the
phase of development an LDC has reached. During primary import sub-
stitution, when nondurable consumer goods are the main industrial

scctor product, the necd for large scale industry and most modern
technology 1s less proncunced than in the secondary import substitu~
tion subphase when durable consumer goods, capital goods and processing

techniques come te the fore.

34) 1In brlef, the exlstence of technological dualism does not
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necessarily signal thai semcthing s "wrong" in terns of industrial
sector strategy or that the teehnslogies being adopted are somehow
inappropriute eithor fu process or product terms. Therc may be good

rcasons for the existencs and persistence of technslogical dualism

within the indu.:trial sector of the LDCs; and this phenomenon may be

perfectly coasistent with appropriate technology choice.

35) VWhere the problem does occur is when, in terms of both of the dimensions
of industrial sector strategy already referred to, there are excestces
most frequeatily causcd by policy interventions. We are all familiar
with thie unwarvanted extent of industrial concentration in the urban
areas of developing countries, as demonstrated by the Manila and Bangkok
cases alrcady referred to. Similarly we are all familiar with the undue
emphasis on the protcction and favorite trcatment bestowed on large
scale urban industrics and the relative neglect accorded to medium and
small scale industries in most LDC's. When such excesses do occubd
distorting the indusirial sector growth pattern,it is also highly likely
that technologies become more znd more inappropriate. The same kinds of
government intcrvention; which distort the overall pattern of industrial
development are also associated with inappropriate technology choices
both in terms of product quality bundles and process sclection. For
example, while such forces as population density, the natural rcsource
endowmant, the size of the country and the initial extent of labor
surplus may be viewed as bausic institutional and/or economic/geographic

backgrcund factors, such other forces as thc sensitivity to scale

efficiency, the extent of apricultural productivity incrcase over tine




and/er the oxtens of governmsni interventlonn’in {actor and peoduct

parhets do appear o be amencblc to policy influence. The sawe thing

18 truc for the carl:zc market for apprepriate technology in both its

demand and supply dirension~. Jet us flually thercfore, before pro= .
cecding to some of the conclunfons for policy inm Section 1II, examline

the intertvined causes of the frequently cncountered distorted indus=

trial sector prowth stratecy asd of the iuappropriate use of technology

¢ssociated with it. It 1., ia other werds, the excessive or unwarranted
centralization of industry in urban arcus and the cxeessive dominonce

of large scale firms within these areas whilch is usually assoclated with

the most inappropriate technolegy choices in the typiccl developing

economy casc. They arc both likely to be spavned by the persistence

of, frequently wcll irtentioncd, packaces of goverament policy inter-
venticn intcndai to encourage and accelerare indusntrialization.

36) One dimension of this problem which has received a good deal of
attention has to do with the distortions of relative factor prices

and relotive comuodity prices occasioned by the usual import substitu-
tion policy tyndrome. Such relative price distcrtione affect not only
output mives and thus the mix of industries and their location--favoring
the capiial intensive, the urban oriented and the large scale--but also
technoloay choicce in both the process and quality bundle seuse. It

18 also well known that this import substitution policy regine is
interdcd to shift foreign and douestic resources into the new rapldly
growing consumer good industrics supplying the domestic market with goods

previously imported irom abroad. Strictly spcaking, this is usually a case
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of {mport fwmltatlion rather thei replaceneut,in terms of the output

mix, ucing most frequeatly lirgely unad ted imported techaclogy.

37) It is cqually well-kunown that when this partiailar subphase of
developmeit rups cut of steam LDCs "avae custoraraly mnved towdrds

the replucerment of paooevivasly dmported capital goeds, durable counsumer
geode and the procescing of row wmatericls,inplying a coatinuation,

or even a strenser version,of the saue policy regime. Whet is perhaps
less vell undrrstced is the fmportance the introduction of additional
non~-corsetltive elezonts usually accompaaylsg the distortion of rela-
tive prices, i.e. the impact of the ercatic:: of windfall profits on

the baslc nature of industrial sector gro-th and the basic nature of
technology clioica. The import licensing systein, the overvalued exchany;:
rate, the officicl low interest rates to fuvorite borrowers, the direct
allocation of strategic materials, do not simply distort relative |
commodity and factor prices, but their more important impact on the sudbject
under discussion herc is that they create unequal competitive pressures
for the favored, usually large sccole and urban, versus the rest, usually
small or wedium scale and rural, industrial entreprencurs. When a
certain level of profits is virtually guaranteed to the industriazlist
merely by virtue £ his place in the qucue for whatcver is beilug allo-
cated, his nced to locate himself near the fountain of favors, i.e. in

is paramount,
the urban arca, /and his desire or felt nced to seek out the most appropriate

technology becomes severely blunted. It it not just part of the profit
caxirmizing calculus elevated to a religfon by the econonist but is
clearly obzervable that once you guarantce the industrialists a basic

cushion by virtuc of government action they will feel a strong inducement
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to spead thelr encrples on ensuring thedr place in the queue rather
then sceklug the most appropriate Industrlal Jocaticm, output wix or
technology cheice. Industrial organization terminolopy sometlnen
apeaks of satisficiug rather than nazimlzing behavior which reculte
from this preforence for "the quiet 11fe" under the umbrella of yovern-
ment granted windl. 11 profits,

38) The rcason it has taken economists much longer to sce the impor-
tance of this dimenston of govervment intervention--as compared to the
impaci of exchange rate overviluatlon, protccetion, minimum wage legis-
lation, mad arti€ically low Intercst rates on the relative use of
inputs--1s probably that it has less dmportance in the agricultural
scctor vhich gtill rcwalns the dominant activity in most developing
econowlcs. The assurmption of the small scale industrial entreprencur
pattcrned on the atowmistlc nature of peauont agriculturc is, however,
far from reality. Covernment restricts access in certaeln industrial
sectors and grants windfalls In grarantoecd warkets in others; this
permits firm: to inJulpe their tuste for prestige import imitation
technologies and prestige import imitation quality bundles. In this
way,the effective dewimd for appsopriate technology 1+ stifled by

the intervention of povernwent in the foctor and output markets.

39) A sccond and rvlated conclusion brings us back to the fact that
successful agricultural modernization i3 an indispensable prerequisite
for n disperaed pattern of industrial locatlon. If there are no
markets in the rurd) arcas as a consequ. nce of expanding agricultural

labor productivity there 1s vo surplus for the financing of rural




ludurivy aor dowand rogp the preducic of cuch indairry.  The stagnatien
of wyiicilte L antpui 10 ofun 4 cona gueace of distertiors in the terms
of tride apeloct spriculters, o frecuent pace of the fvport substfintion
pollcy rupimas  TLI poliey. fotend-d o Faver fedustey, 1 thas Likoly
to defeat the very possibility of an Industrisl sector growth pattarn
conducive to the scelection of cpnroprisie technolopies and appropriate
goods. Tha eufstenne of an active rural cenoumer goocs demead topresents

a sine

-

SAppnori espeeially for the production of "basic gooda', 1i.c.
820ds with the approyriate bundle of quael ity characteristies.

40) A closely related problem deals wiih the uncqual impact of
tarifi policy with respect to the urbaa versus the rurul iwlustrial
sectors. Typically,during the colonial period the Lmported "over-
specifici” vurlety of a particular good, c.g. textiles, vas pernitted
to enter duty-Lree but could not alvays successfully coupete with the
more approprizte good produced and sold in local markets——-cven though

the latter activity was by no means a very dynaaic onc. With import

the urban ovarspecified good preduce by ihe large sca.e industrial
sector was given absolute protectiou either by tariffs or quantitative
contiols, not only to subatitute for the previously iwported good

but to provide the necussitics for the entire domestic market. As

& consequence, the beginnings of a doaestic appropriate goods industry,
whether based on artisan or handlerafee productfon,were often destroyed
rather than supported ond encouraged in the course of early {mport

substituting industrialization cfforts. To cite but onc cxample, in




the Philip, ‘ues import anbstitution pemmltted textile manufacturers

1n Luzon,whlch were highly {nefficlent,to cffectively compete with what
1ittle demand there was, as a conseq -nce of agricultural gtagnation,

in the outlylng areas of Mindanav. The typlcal narrowly focussed

fmport substitution path of industrisllzation thus has as one of its con=
saquences the suppresssion of a potentlal domestic market for appropriate
goode in the ruralbalanced prowth sense.

41) Entreprencurial activity 1a consequently more likely to be focussed
on the narrow demind of the enclave {ndustrial clite as well as,in some
cases,on cxport nulkets--which are typically, however, difficult to pene~
trate in the absence of crport subsidies, given the inefficicencies of

the system. When terms of trade libcralization as between scctors

does appear, for cxample in West Pakistan in the carly 60's, the specta-=
cular grovth of rural engineering {ndustries beginning with pump and
tube-well production in the wake of Pakistan's agricultural output

spurt is well known.

42) 1t should be pretty cleax that a dispersed pattern of industrial
location 1s especlally relevant to condltions of a rathcr high population
dencity and wide dispersion of that population across the countryside. The
higher the population denslty, the smaller the optimum market avea. In
the more thinly populated reglons of the doveloping world the optimum
market arcas tend to Le rather large. In those cases it is not feauible
nor ceonomical to go in for the strongly dispersed pattern of industrial
locatjon. 1t is from thila point of view that the analysis of this

paper,as wecll as the policy conclusions which follow,apply most




conerctely to both Kust and Soutiiost Asia and ports of Latin America,
ani less to Africa and other parts of Latin America.

43) A valid concluslon fren vur analysi: above would be that appropfiate
techuology cholca for the relatively woie toinly populated reglons of

the vorld should be assoclated with less conaplcuous scale efficiency and
choice of commoditics than in the relatively nore densely pepulated
countries. This is not intultively obvious but follows directly from the
fact tha: the wrong choice i.¢., the production of comnodities wh’ch

arc strong in cconomics of scale,would recult in unduly large market
sreas in these countries and thus be likely to deny the country the
advantages of rural-urban intcraction which is most proncunced in a
dispcrsed pattern of industrial location,zs we have mentioned carlier.
44) It follows, finally, from our analysis that the definition of a
merket area signifying an economic community involving active partici~
paticn by the urban as well 2s rural populatioas, physically centered

on a central markcting town or city, is very much a function of the
socizl overhead structure, especially transportation. Therefore the
existing network of rozds linking m rketing towns to the neighboring
villages is of extreme importaonce for any viable decentralizcd industriali-
gation pattern. Couversely, when feeder roads are uaderdevelcped,while
the national transportation network emanating from the large cities is
well developed,spatially centralized pattern of industrial location

will ceteris paribus be eacouraged. A sinilar point can be mide where,
as for example in countzles llke Indonesia and the Thilippines, there

has bacn a tendency to sacriflce inland tronsportation at the expense
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of inter - land coantal transport, all of which favors the concentrated
paltera of dndunerieldzs ton and the kbd of techaclogy cholces whicu
are assooloced with Jt.

45) Thus (or we have ermphasized the Interactions betveen apypropriate
technology .nd the naturc of the industriallzation pattern malnly 48

the overall pelicy environment affects both «nd thelr inter.ctions, thus
encouraging or discouraging the scarch for appropriate processe:s and
products. Dat even whea the iderlined situation fu approached where
only the “warrsnted" anount of ventrelization of industry and technological
dualicm in urhaan indusery is bound to prevuall, and where the cverall
policy ecavironuent is such that indusirialists of all sizes are clamoring
for appropriate processes and appropriate goods, there are still pro-
bler.: on the supply side which necd to be briefly coasidercd.

46) Acain in theorysthore oxists, of course, an smple storehcuse of
hutza kuovledpe encovpa:uning every known combination of factors to
produc- a givea specificed good, plus every tnovn alteratiou of the
bundle of quelitles incorporated in a comnadity at some level of indus-
triel ¢l sification. This would giv. us a potentlally larcge number of
producticn polnts on the assunptlon that there are always cager and able
dnc.ntylal eatrepreacays, public or pr vate, "knocking at the door". The
protleir that bau been inereusningly enphasizod is that such a shelf of
fntcruct’oncl technoloyy from which the appropriate mix can be sclected
really docs rot exist in rcality. For enesthere is a sir . le lack

of 111, taatlon or informatlon in the hewls of the individual decision

paher, copeatally the smail and nedium seale industrlallstswvho cannot
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afford the scarch costs {pvolved in rummaging among the large range of
points on the production possibility set across rich and poor couatrics
and across iccorded industrial history.

47) Secondly, there is a problem of instlltutional and policy interventions
on the supply side as well, characterized, for example, by the extent of
private appropriability of technological information. While obtaining
and diffuslng teclnolopical {nformation in textiles may be more 1ike

in atomistlc agriculture and rclatively casily accessed ,the cloak of
patents, licencing, trademarks etc. often mecans that technology choice
peints hoth with respeet to process but especially with respect to
product alternatives are not likely to be recadily available to all uctual
or potential industrialists. Within some of these less competitive in-
dustries information channels are likely to discriminate against medium
and small scale firms while the qunafer within multinational corporation
channels or among joint venture partners proceeds more smoothly. Thirdly,
the type of diffusion channels, from large to medium and small scale,
which 1deally exist do not neccssarily function very well when institu-
tlonal impediments such as the tying of aid to particular country pro-
curewent and/or commodities, the particular influence of machinery
salcsmen, the special trade relations with the ex-colonial mother
country, the use of foreign engincering consultants, all crcate networks
which tcnd to focus on a small subget of the total potentially avallable
technology possibilities set.

48) Finally, pethaps the most {mportant obstacle, at lcost in this

obacrver's opinion, to an offcctive supply of alternatives from which
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tle eppropriate tuchiology cholee can be madz, staris with the recogni-
tion thit no pilece of technology ard no quality bundic=defined good onm
tite total international shelf is cever quite ready tv bLe put In place

or cousumcd in some gilven local market context. While differences in
resource and other environuwental conditions, as well as in tasus and
demand patterns could be ninor, I am very much impresced with the
importance of human and‘natural "third factors" which can never be

fully taken into acrouat in the conic:z of a blueprint descriptlon

of any technology option. As a comseyuence, the dynamic ability to

make minor adaptations or "twists" on what alrcady exists sorcwhere in
the full storcliouse of human knowledge 1s of extrcme importance. Such
innovative capacity may be found in the repair shops of the large

urban company, in public sector R & D institutes, or in the much

less romantic confines of a rural industrial repair shop or even the
village blacksmith or foundry. What 1s at stake here is the presence

or ahsence of a tcchnical preblem solving capacity often assoclated

with repair and mointenance functions, in the decentralized industrial
sector, and tied up wifh the intra-firm soclology of dccisiéu‘making and
appropriate technology change in the larger scale urban industries.

It ig¢ this capacity to respond to suggestions from the floor or the
machine~tool shop for varying production processes in the multinational
corporation subsidiary, on the one hand, =nd the encouragement of small,
non-spectacular adjustments In fural industry processes and the specifica-
tion of goods, which ecnhuances substantially the rangé of potentially

useful points in the total technology possibility sect.

J——
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49) While we recognize, of course, that th: selection and adaptation of
technology usually go hand in havd, it is fnportant to separate them
anslytically. It is also necessiary to recognize that the institutional
caprelity of a soclety to make intelligent cholces from a static array

of technologicss both in the proccas and coamodity sense, and the
socletics' capacity to make these twists and adaptations are not neces~
sorily identlcal. Both are based on different dimensions of a country's
scientific and technologicul literacy.

50) As Fuzncts and others have pointed out, the causal chain of die-
covery does not always run from science, a universal good, to technology
which may be & nationul or even regional good, but may run from a pro-
blem that nceds to be solved at the technology level back to science.

It 18 by now increcasingly understood that an adaptive national technolo-
glcsl capaclty was roquired to make best use of the genetics-rclated
internetional research on new seed varieties secausc moisture, soil aad
temperature conditions are ncver quite the same and can never be .ilulnécd
fully. We are only beginning to realize that even in industry, if to

& lesser degrec, the same lesson lhold., i.c. humidity cuaditions may
affect textiles, pasture conditions affect leather production, and

the chemical quality of the water supply affect plastics production.
This is in addition to the prescnce or absence of third factors such

as a particular skilled manpower input, a particular overhead rcqpire-

ment, the sulplur content of the petrolcuw source, etc.




$1) Almost cverycae today accepis the Imporvance of the impact of
appropriate teconology choices both on growth and on the greater satls—
faction of basic need:; but they remain profoundiy unsure as to how |
such of industrial technology con be or should be home growa, how much
of it ghould be inported, how much of it should be imported and adapted.
They are even morc nnreasy with respect to the volume of R & D resources
to be comnitted to science and technology as the underpinning for
apprepriate technology cheice and for guiding the future direction of
appropriate technology change. Whilc the hurngn capacity to choose
appropriate technology wiscly, and,dyacudcally, vo improve the existing
knowledge in a more appropriate directicn may be diffcrentiablc, an
institutional network intended to serve the idealized functioning of

a developing country's industrial sector in the context of our disg-
ecussion should probably contain both elewents. That is to say that

the information gathering and the illumiration of existing choices cannot
end sliould not be divorced from the capacity to make adaptations and
improvements on what is already known at a point in time.

52) The histccrical industrial develo ment expericnce of two such
disparate cases as the United States and Japan underline the fact

that not cvery indust:ializatlon cffort, by a late-comer country in
particular, needs to be one of pionecring fronticr sclience; but, in
order to te successful, it muct be characterized by a definite cupacity
to absorb science as a necessary input for the selection and adaptation
process. Such a capacity to ask the right questlons and use gcience

ond techuoleygy wisely is more likely to be national rather than
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supra-nationul. It 1s related to the educatlonal system ac wuil as

to the types of iuterventions or lack thercof .practiced by governments.
The same hilstoricel purspective also teaclus us--as the experiencae of
Japan ind Uulted States once again illustrate- that the same countries
are quite Likely, Ln their later, more maturd growth phnse; to acqulire

& routloized capaecity to advance the fronticrs of sclence., Our neces-
sardly genczial point here is simply that the direction and sufficicently
broad apread of sclentifiec and techuical education represents an ilmpor-
tant adjunct to a flexible enough economic and institutional environment
to pevolt approprlote techavlogy choicees to be continuously wade ond
anended over time. Let us finally, in Scetion III, attempt to sunmurise
the policy conclusious which flow from this thumb-nail gketch of the
elements of on idcalized system, in termn of the interactions between
industrial sector strategy and the resort to appropriate tcchnology

in that context.

III -~ Some Conclusions for Peligy

33) Buosed on the above, 1f rather sketchy, smalynis of the morphology
and the interactions between industrial development patterns and the
1ikecly utilization of appropriate technology, both in the static and
dynanic sense, we may draw a number of equally general conclusions
with respect to the direction public policy might take:

i) A typological appronch is indicated for analyzing the problem

in a particnlar LDC country situation. Such a typelogical
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approach goes beyond the generally accepted notion that inrue and
small countries must be Jdiffercentiated in terms of the importance
of trade,and that natural resource rich countries must be differ-
entiated from natural resource pnor countrics. The key element
her. ig thut such dimensions as the size of the country, the extent
of labor surplus, the cpatial concentration or dispersion of the
population, as vell as the extent and nature of the transportation
network, along with the level of agricultural productivity,represent
importent differentiating characteristics. Together ,they can pro-
vide the analyst and polley-maker with some country-specific or

at least typology-specific notion of the ideal ameunt of industrial
sector dispersion for any given commodity mix--which is sinultaneously
detommined in the light of normal conaiderations of international
eonpafutlve advantage. While pupulation dcnsity, natural resource
endovments, and other institutional or economic/geogrnphic factors
are not amcnable to policy controls within eny feasible planning
horiron, such other forcea as technology cholce sensitive or less
sensitive to scale efficiency ar | the motivational environment
facing individual cntrepreneurs arc amenable to policy influence.

In between there are such elements as agricultural productivity
change and the extent and nature of investments in rural infrastructure
which axe very much open to influcnce,even though changes can't

be achloved overnlght. In brief, at this very gencral level,
tndustrial scctor policy must be viewed as @ typologically senaitive

inaue depending on the underlying conditions that prevail in




tiv: couvitry at a parelcular pofnt in time.

11)  5ti1) at 2 geseral level, it 43 thus clear that a dispersed
pattern ¢f incustridilzation requires that attentlon be pald
shvultonnonsly (o Lhe apraccltural Seciot ab oS in the normal

or gari'n variety of developing country. This is by now well
understood but neads to be emphasized in the context of the ability
to provide thw nccessury condltions for a dynanie rural industriali-
zation alteractive. In the absence of a conprehencive view of
“ural developrant-—as opposed to “separate" agricultural zod
industrial action plaus--it is fair to say that all efforts to
provide special artificlal incentives for rural decentralization

are unlikely to werk.

111) Countriee with a rather high agricultural population dénsity
meet one of the conditions for a viable, disperscd pattern of
industricl location. Industries more suitable for such a spatially
dispersed pattern of location are likely to be characterized by

a tendcney towards constant returns to scale. In this way appro-
priate goods can be produced for local morkets using arpropriate
processes and providing secondury employment for rural families.
iv) A rclatively equal spread across the country-side not only

of roads but also of power, comnunications, and cducation facili~
tics ete. reprecent an important component of a policy permitting an
efficicent ZIndustrialization pattern to establish itself. The
establlishrent of rural industrial estates can be helpful--uith

emihasis not on subsidizing rural 4ndustry, a la the hirtory of
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India's Yhadd fadnscey, but o vrovidine for a falrer game. Powevr
ratec, L{or exoinle, while ghey should not he subosidized overall
but cerry theis ovn wolghe, might wall be covalizes as betwecn
urkaa ~nd rocal creas rathier than, as ds frouencly the ease in
tedays LUC's, favorir;) the urbun loration of industry. In a vevy
sintllar anhlon, we eay note that the typical coacecatration of
educaticnal factliclies, from vrinury schoeol en up, will not only
eincourage prencture aad wasteiul trends of rigratinn to urban
arcas c¢hezd of available job opportunities but provide a disin-
certive for skilled lnbor to move cul fren the cities into the
rural towns.

v) Onc way to easure that there is no unvarrunted or excess
centr:lizition of industry and/or unwarranted or excess technolo-
glecal dualiom within urban industry 1s to reduce--though it is
usually impossible Lo eliminate--the distortions introduced by
artifically low intcrest ratcorovervalued exchange rates, etc.
While cuch distoriions are fregucntly a neccscary part of the
early luport¢ substitution phase the critical issue 1c the flexi~
bility with which this policy regime 1s estublisched and its
duration. To the extent the infant industry argument has validity--
and we beclieve it does--the arguments about efficiency of the
industrializ:.tien patterr anu of the technology choscn may have
to give way for a time to the need of "getting the job done" and

permitting the nation's new industrialists to "leamm by doing".
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The crltical fuostion s, vhether, at the end of this period, the
political po-=ibility exista for a gradual liberalization in these
various markets.  Such Miheralizatlon would not only lead to a
better »iatde cholue of techaology bul an iImportant reduction of
the temperature tn the setdsficlog fndustrial sector hotheouse,

and thus encourase the kinds of decisions dictated by the underlying
aconuinic [actors previcusly roferred to. While this has becen said
many times, It Is nevertheless true that in the absence of an
effective derund for appropriate technology, in terms of the

eshift fromsatisflcing to naximizing behavior, and a reduction in
the veil betveen market and shadow pricess there ia very little
chance that the above kind of optimally decentralized industrial
structure, optimal exteut of industrial dualismsplus optimal use
of approupriate techiulegy In that contextscan even be approached.
Gradually morc realistic rclative factor ond output prices seem

to be a necessary 1f not sufficient coudition for the achievement
of growth wiih equity in the garden varlety of developing economy.
In the abscuce of marked Improvements in thls general environment,
"diroct actions" to ‘induce a difforcar industrlal scctor strategy
and a more appropriate use of technology will not work.

vi) As a corrollary of the last point, we, of course, recognize
the substantial polltical as well as ccononmlc obstacles in the
way of making transitions from more control to less control-
oriunted policy syndrom:zs. Such changes usually have to overcome

Grivg vested Intcerests In the industrial entrepreucurial community




as vell ae ameng elvil servants.  Ie slould be ewplioszed chat

the ddxeciion of pollcy is wore important thaa the achlevement qf_
oy todckeok Lde ), anmd that Lt is deproceaat toat the peclicy trend
be conaloute i, wvoldiry, tuc vack ard furtls oscillation which

cause too nach uncoreniaty and prol.iiy yield the worst resulls

in the mlred erorony sotting.

vil) & sccend corollary reguires us to e¢mphasize the importunce
of avoiding continued distortions in the internal terms of trade
agaiust agriculiure sinea, oo we Love slrdady erphosized, we attach
great impcrtonce to the inercased roral purchasing power ac a
Precenditicn for balunced rural growth includiag rapid expansion
of both iuductrial and sariculturul appropriate goods production
for local rurul markots.

viil) The zbove set of lliberalization policies to ensure a more
effcctive derand for a restructured industrial development pattern
and the use of appropriate technology in that context is,0f course,
largcly a matter for deuestic appraisal and decision naking. Outside
agcncdes can help by previding advice, {1lumination, sensitizing
and technlcal assistance, when and if asked. They may also be
helpful ia providing copital flows to help case countrles through
any: frequently difficult, policy reform period by providing a cushion
in terms of both resource and psychological impact.

ix) Turniug now to the supply side of appropriate technology in
the context of a restructurad in'ustrial scctor,an dInstitutional

network fccussing sinultuncously on both static information and
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dynamic R & D capacity should be encoursged. Even within a country
it 13 unfortunatcly often necessary to "relnvent the whéel" as
between one region and another; certalnuly among LDC's and between
DC's: and LRC's informaticn sharing could be greatly improved. It
is 1liXkely that the ploce to start L with the networks within the
developing countries themselves, clithes by vedireceting existing
Institutional capacity towards thes¢ more moundanc tasks--and hy
the same token awey from "breakt™rouph" sclence and technology
efforts~-or by cvesting new capacity focussed on these particular
tasks.  As we have alrcady stated, we belicve that the same
networks which carvy Information about the co-called shelf of
altcrnative processes and alternatlve appropriate goods :lhiould
aleo have the R & D capacity to help individual entreprencurs,
publiec or private, to cffect the inevitably necessary adaptations.
Informatlon, adaptation and diffusion nctworks are conceptually

of oue cloth.

x) VWhat {s llkely to make sense institutionally 4s the establish-
ment of some institutes of excellence four particular major
Industries,with generde R & D going forvard but linked up with
local adopration and dissemlnation centers throughout the country.
Sorc ol the natlonal coters of execellence might well become

reglonal with tlme -not by asscerting thelr rights, but by virtue

o!f thelr perflormonce.  The local adaptation and disremination centers

could, in turn, be linked to rural development banks or even inscrted

fnto the supervised credit functious of a commercial rural bramch

bankin, system,



xt) As to financing, 1t 1s well ceztablished that the limlecd
amcunt of current cxpenditures on R & D in smost LDCs is substaon-
tiolty miadirected.  Thus, we vould argiue that the redirection

of current allocations to LIC scicnce and techn. ~ogy inztitutes,
prcferably by restructuring exlscing instituticns and thelr
motivation cum objcctives structure, or by creating new {ratewvorks
where necensary, should yield awple recources. This ig also one
area where seed mongy, advice and stimulatica by internaticasld
agencics and donors can be rost helpful. Tt 1s perhaps a better
way to procced thin to attoupt to imitate, on the industrial
front, what hass been quite successfully accumpliched in the
agricultura) ficld by acans of the international crop research
{nstitvtes and their linlages to country-bosed adaptive rescarch
institutes.

x{{) Tho suggested redivection of R & D should liclude a focus

oa the scaling down of advanced economy technology as well as

more attention pald to the sovciology of the adoption of technology
chenee within Jdifferent kinds of industiies and firm types aud
sirzee. Thils liotter voint is informed by the fact that many
adapcive technology chanzes that have occurred in the more success=-
ful develeoping countries have emanated from the rcpair shops

and factory floors rather than from the officlal R & D establish-
pents. Thus the structure of the firm and 1ts abllity to reward
suggestions coming up the line may be an important considceratlon.

xi41) The record of transnational enterpriscc la this overall



context 15 very much in dispute. Thelr supposed superior scanning
capacity across couatrics,on the onc hand,is pitted against their
supposed toendency to use, and misucc, patents, trademarks, and
Heensing & cangements by tylng up technolegy with other items

of transfcr, rather thun cftectively choosing the processes and

gonds most opproprlate tor a particular host country. Current
sugrestions Lo promote a greater umount of "unbundling" and fuller
informat!on should be supported. Trausnatlonal enterprises

could pousibly alse be induced to use their own information chennels,
vhich are quite substintial, to perwit appropriate technology
adaptation experience to be chared across subsidiaries in a given
developing country, with cmphasis on principles rather than

specific scnsitive proprictary information.

xiv) A particular target of attention should be support to capital
gooda cej wclty, especlally at the decentralized industrial level
within the LDC's. Some such capacity, of course, already exists

fn most LDC stiuations In the form of repair shops, fouudries,
village blacksmiths cte. Not only is the machinery industry,
especlally of the mechanical type, quite labor intensive but the
sbaence of substantial economies of scale makes the indust1y a
natural choice as part of a decentralized industrialization strate;y.
The impact of an fundigenous capital poods capacity on the flexibility
of proces:cs and quallty hundles in the various industries serving
the domestic market, which are.custoners of the capital gpoods

industry ,is likely to he substantial.
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xv) Bilateial and melidlateral ald agencles should really be foreed
to addrcss alteractive rea) world technolepical processes enrly ’
on in their convideration of project lendlng to LDCs, rather Lh&n
permltted to continue with the "best" engilncercing practiceswhile
fncren~ingly paying lip scrvice to the veed [or more appropriite
technology cholces. Of course, resort te program lendiug and Lo
flexible loczl cost financing rules vould :oduere the pressure for
really forcing the consideratlon of tectinological alternatives
within t!'~ cost/bencfit analysis structure. This observer is
skeptical on the nuubes of projecis wiuvea epproval has rcally
been detcriuined by ratc of zeturn cralysis rather than political
considerations. But he is less skeptical zbout the poteatial
for chenging the technolozy of an already agreed upo:: projecd in
this fashion.
54) In sun, as we look at the real landscape in the contenporary develop=-
ing world today, we often find a highly concentrated industrial structure
along with a good deal of technological dualisin. It is striking that
the more ruccessful or “deviant'" countries, including the Japanese historical
case, have experienced a much less concentrated, more decentralized in-
dustriolization pattern, with a strong rural industry orientation leading
to good growth as well as distributional results. It seems evident that
the sbility to refrain from exccssive concentration, i.e. beyond that
dictated b¥ the conditions of populction dencivy, topograplyy, transportation
costs, economics of scale etc.--along with the avoidance of an excess

volume of techrnological dualism withlin urban industry--has been aspociated
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withi a highly successful pat.tern of industrialization and overall growth
with cquity. In the ficld of appropriate technology the scarch for
slmplistic or emotional solutions is likely to mislead us. Neither the
rolar cooklinp utove nor the blg technology breakthrough are likely to
prove to be “the" key. Ruther, the answers lie with the renponse by
milllons of non-spertacular individual actors searching out the appro-
priate process and specification--and being helped to make modificatiouns
in these aciess a vast range of appilcations and landscapes. If govern-
ment's direct actions assist this process, and its indirect actions
refrain from creatlng barrlers to it,we have reason to be optimistlic.
Enough cvidence hae been accumulating, at the country, and at region

or time-specific levels within countries to give ue confidence that

we ccn do muchi better. That confidence is not based on either the
notion that there exists a “quick fix" in economic policy gr in tachao-
logy; rather, it is based on our co§v1ccion that many of the problens

are man-made and can thus be un-made by man--if hc wants to.
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