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This paper is concerned with tho linkages botween sugar technologiss and
the patterns of development in the societies where thsy are introduced.
Although the prodlem is of broad significance in many African countriss where
major expansion of the sugar irdustry is being oconsidered, the full spectrum of
Televant issues has not always received adequate analysis. Too often it has been
oonveniently assumed by those interested in promoting expansion that as far as “
the industry's impact is ooncerned, development and ohange are identical
oamoepis. (n this basis, virtually any major sgro-industrial projeot oould bde
Justified as contributing to “development® in rural areas, so long as it
gwnerated substantial far-reaching changes. Indecd, the larger the investment
and the greatsr the demand for land and labor to support the new Frojeot, the

Wwighter the supposed dsvelopmental prospects.

Increasingly, however, within the developing countries and the Uhited
Bations system as a whole, a olearer c~~ception has emerred of what develovment
seans and sctually involves. The following are the key scoial dimensions of
this conoeptions

1) reduotion in inequalities

2) decentralisation of economio power;

3) integrated planning to ceoure balanced growth;

4) mans partioipation leading to inoreased self-reliancej and

5) procervation and enbancement of endogenous cultural treditioms.
In this contsxt, the desire to promote the development process is olosely
bound up with osrtain prefsrences as to the form and direction of sooietal
evolution. The framework does not amoumt to a detailod presoriptiom for
politioal and institutional measures, but it is self-evident that elitist
end sutheritarian struotures are asmmed to impedo rather than assist

. .



the develoruent process.

With the benefit of this framework, we may proceed to examine the case
of sugar technolog »» operating under oond tions where acoel -ated development
is a matter of great urgenoy, namely, in the countries of Africa. Our
perspective will neoessarily be a critioal one, since we wish to distinguish
between consequences vhich contribute to the social-developmental goals outlined
M, and those whioh do not. The following discussion oontributes to the
construction of technology prof‘ilu for the sugar industry. The focus on
social dimensions antioipates the eventual integration of this argument into
nore oomprehensive jrofiles that oan be used in the decision-making process +o
. 4dentify environaentally sound and appropriate sugar technologies.

I Jeokground Notes cn Sugar gnd Development
The sugar industry is relatively young in most African ocountries, but has

saperienced repid growth during the past decade. 4s a tropical orop, sugar
cane ie well suited to the oclimatic oonditions cbtaining in many parts of the
omtinent. DBscause of their concern with attaining self-sufficiency in sugar
production - arising from the uncertainties of the world sugar sarket as a
source of isports -~ sy Afriomn ltita are nov planning further expmmsien. Jor
the most part, plans in this sector deal with the eetablishment of new vecuum-pen
faoturies of oomparatively large soale and high oapital cost, and with the
design of agricultural systems t0 supply them with sugar cane.

Such new projects give visidle expression t6 the videly shared aim of
industrialisations They have the further appeal of promising to create
eaployment in rural areas, as opposed to urban areas where most industrial
activities bhawve hitherto been concentrated. Oiven adequate specification of
tecknical parameters and satisfaotory calculation of finanocial returns,
they are capabdls of attracting investaent capital doth from the



doveloped oountries and from international agencies. In addition, the
techniques of "sooial" cost—benefit analysis may be used to prodict how
various benefits, both direct and indire t, will be distri ited among the

surrounding rurel population.

It is hardly surprising, then, that in contemporary Africa - where
orrertunities for industrialisation are highly valued - further expansion of
sugar production is thought to be an instrument for accelerating rural
development. While standards of technical performance and levels of oapacity
utilisation vary from one project to another within and between countries,
sugar &8 a product seems cortain of & growing African market, and many new arca:
exist where it is capabdble of being preduced. Frocisely because of these
oonsiderations, the relationship dbetwven the industiry and the proocess of

development — spocifically with regurd to social goals - invites closer study.

The need for such anulyeis it underuoored by a reading of the literature on
areas (outside the African continent) vhere the sugar industry bas a much long::
history. OSeverul writers have dealt with the role of export crops in agrioultural
development and 1 .th the problems asnoci ted with monocult -e. Douglass
North, for example, concluded that "rogions that remain tied to a single oxporf
comnod ity almost inevitably do not achiove sustained exxm.rmim-x".1 Re E.
Baldvin, another economic historian, maintained that areas dependent on
plantation orops were unlikoly to create sufficient internal demand to stimulat~
diversification; he identified greater potential in areas where mixed oropping

was practiced on family-owned fm'm‘.,."Z

Those general formulations have boen applied to the partioular oase of sugar
by a number of soholars. They have remarked on the fact that tho historical
evolution of sugar produotion has been charactoriced by incroased specialisation,
ooncentration uf economic power, and the substitution of capital for labour.
Thess very processes, they olﬁi:., have had the effect of diminishing the soope
for looal participation and control. Paradoxically, then, the mdu-tr; dcyolopl




whilo the socioty around it stagnutens. The bauvic prosive of this model im
that the social "product" of tho sugur industry is not deovelopment, but under-

dovelopment,

Govoral oxamples from this literature may be briofly oiteds
1) Fijis  Wattors stutod that "sugar is a crop that almost everywhere
louds to a pattorn of incroused mechanisation, the growth of ouper-capitaliom,

3 he

foreign ownership, corporate control and oconomic imperialism”.
intorpreted the growth of tho Fijian sugar industry in tho context of this

genoral obsorvation, and conoluded that Fiji was typioal of the pattern, upioiully
with repgard to the emergence of monoculture and the concurront disappearance of

other pomsent crope.

2) Mauritiuny  Brookficld, in a study of the imland's agricultural economy,
noted that spociulisation in sugar produotion had brought many people to a
higher standard of living than would have been poosible under subsistence
cultivation. "Mut there it a reveroe to the medal%, Rrookfield ocontinued.
*¥onooulture has brought Mauritiuo into a position yn which the demsnds of the
doainant indusntry inhibit tho dovelopmont of othors. Thete domandc are leading to
rovos which are re~ostablishing the plantation in a more massive and
canitaliced forn".4 In u country with rapid population growth and a shortage
¢f expluoyuon’t epportunities, Brookfield noted that the social conts of continued

"suocens" within the sugar industry wore likely to be severe.

3) Nest Indiess A school of thought has been emerging among West Indian
political oconomists in which plantation agrioulture and its ansooiated scoial
and economic institutions are scen as sustaining a cycle of "persistent poverty*,
Tho "oproad effootu” omanating from the system to tho wider society are viewed
as nogligiblos G. L. Decklord, a prominent momber of this group, cited modern
sugar estutes an u cace in points "Tho enclave charuoter of the sugar
Plontation croatos a cortuin artificial specificity of rosource use. Thus we

find plantationc sorviced vith roads, electricity and vater supplies while




surrounding rural areas are without such facilities even vhere there is

eXoeee oa.pioity “or plantation uu“.5

These oritical views of the industry indicate that the developmental
etimulus of sugar production cannot be assumed to exist & priori, but must
be demonstrated empirically. Some of the problems identified in the 1iterature
manifest thomsolves in the agricultural sector, and have been dealt with in a
separate paper prepared for this Bomina.r.6 There is a particularly strong
oomoern with the effects on local development of Placing vast areas of land
under a single oash orop. Yet decisions in this ;octor are made in conjunotion

with deoisions about the type and soale of sugar Processing technology.

Yor Purposes of clarity we will deal here - as in other Fresentations at
ihis eeaminar - with a comparison detween tvc processing technologiess the large-
scale/vaouum~pan and saall-scale/open~pan [rocesses. To wvhat extent and in what
ways does the selection of one rather than tho'othor influence the potential
Tealisation of social-developmental goale? In other words, hov do the technology
profiles for vacuus=-pan and open~pan sugar production compare in this orucial
Tespect?

TO. Poojal Dineneions of Sugar Technology Profiles

‘M & oomplete profile has been assembled for a partioular techmology, it
will oensist of a set of components, some qualitative and some quantitative.
Obviously the direot couparison of technologies is eimplest when only the
qQuantitative oriterin are taken into acoount. But the drive to improve the range
@4 depth of tochnology assessment requires that qualitative judgments de given
their due, even if they are inherently lese rigorous.7 4s they are made more
expliocit, it 1o to be hoped that they will be further refined, thoredy improving
the precision of the selection process.

T™he sooial dimensions of development are relatively opsn-ended and are not
mtually exclusive. The difficulties of quantification are immediately apparent

Af vo examine oonoepts 4) and 5) in the framevork presented in the introduction

.







feature of pont hoo justifications for deocisions alrcady tuken, and focus on tho
oritioal icsue of cquity. The quections need to bo an integral part of the
weloction procor i, for thoy holp the de¢ ision=mukcr to predict the form of

tho nooiul synstom that taken shape once a particular tochnology has boen

ohoven and introduoed,

1t iuv not eoasy to arrive ut definitive answers to ull these quontions ‘
without reference to the endowmont of skilled manpower and engineering

oapabilitien in the particular area where a new sugar induoiry is to be oreated.

We can muke a broud comparison between the two sugar tochnologies, however, in
relation to the goneral siiuution prevailing in the rural areas of Afrioa,
vhere porsons with tochnicul or engineoring baokgrounds are in short supply.

Characteristioally, vacuum-pan fuctories are estublished in Afriosn oountries
on a turnksy basio, having beon designed and fabricutod in an oxogenous setting.
Along wvith the importation of oapital goods, foreign expertise is required in
the initial otugosi expatrinteo managers suporvise tho installation of the
feotory, test the equipment, and remain on site to direct sotual processing
operations when conuvtiruotion in ocomplete. Over the coursc of time, theso
expatrintos are roplaced by loocal personnel as the lattor soquire uxperience and
training. The Africaniocation of senior posts genorally deos not involve
modifioution of the sooial infrastruoture ootablishod in the early phaso of the
projeot, wherein charp divisions of class and status dintinguish managers from
labourern, and skillod workers from tho unckilleds In this highly differentiated
sooial syotem, workers reoruited from the surrounding rural population enter
at the bottom level and tond to romain thore.

Dualism and inequality, thereforo, ure tho hallmurks of this pattern. Are
they tho unavoidable oonuquendon of adopting vacuum~pan technology? Thero is
no dbasin for conoluding that they aro, tut it is equally olear that the
tochnology itsell has limitod flexibilitys it in domonding in terms of okills,

sophintication and exporience, having benefitod from continuous recearch and

developmunt sotivities in the dovoloped countrica. Tho successful oporation




of a vacuum-pan unit requires specialisation and esoteric technioal training

on the part of its managers a d supervisory staff, whereas the majority of
ordinary labourer: need not have any spec.fic £kills whatever to perform their
Jobc. The juxtaposition of those two categories of oemployces within a single

industry poses enormous diffioultios for the development of an egalitarian

social systom,

Ry oontrast, the OPS unit is much less demanding in its skill requirements,
and is therefore capable of absorbing untrained labourers into enployment at
most of its work stations. In a unit orushing 100 tomnes of oane per day, the
total labour force would be in the range of 150-200 persons, of whom perhaps
15% would be ckilled, semi-skilled or managerial staff. This scale of operations
does not elinminate the need for direction and managerial control, but it permits
face-to-face interaction between individuels, avoiding tho impersonality of
~~ial relationships within a hierarchically organised unit of much larger
sise. In this respect it would appear that the small open~pan unit is

inherently more flexible with regard to its internal social organisation, and
thorefore less prcae to the development o dualism and class divisions.

2) Decentralisation of Boonomio Fowers We may recall Vatters' polemioal
remark about the association between tho sugar industry and “supsr-capitalisa”,

foreign owmership, and corporate control. These Phenomena run counter to the
conoeption of development that we have adopted, and are inimioal to the expressed
Polioy aims of virtually all the nautions of Afrios. Therefors we nay ask whether
they are universal within the industry, and whother the choioe of technology
affeots tho likelihood that they vill reour in new projocts.

Put more sucoinotly, the question is whether the sugar industry can serve the
purpose of inoreasing domestio capital formation in African countries. Can the

members of rural populations ~ generally the pocrest and most deprived persons in

society, and thoso most urgently in need of develorment - oxpsct to aoquire a




substantiel ntake in the ownership of sugar factory units? Which of the two

processing technologies - vacuum~pan or OFS - has groater accessibility in terms

of potential local ownership?

The answer appears to be dircctly related to the soale of operations, and to
the magnitude of oapital coats involved in the establishzent of a new factory

unite The application of this oriterion . generates a clear-cut preference for the

OFS technology, simply because the investment required is of an order that

does not preclude the participation of low-income rural peodle in ownership and
control of the plant and equipment. It should be noted that negative phrasing
has been employed here, becauso the scale of the technology alone does not
determing ownership: depending on socio-political conditions, units of this type
might be omned either by cooperative socicties composed of small-scale cane
growers, or by individual members of rural elites, such as landlords or traders.
What is significant is that sufficient resources can be mobilised in rural

oommnities to finance new units at this scalo of operations,

The same cannot usually be said for large vacuum=pan factories, which are
almost always imported on a turnkey basis . Their costs - at present running
to tens of millions of dollars - effectively do g,?-eclugg\ macs participation in
ownership and control. Investment capital must be sttr&gtod from overseas, often
with the goal of eventually transferring ownership to the government of the
oountry oomcerned. (The experience of cooperative sugar ;{wtoriu of the vacuum=-pan
tyPe in countries such as India and Australia would seem to disjrove the asssrtion
about local-rural ownership. However, thers are important htipﬁn‘
oirounstances that do not apply to the Africen situatioms rlant and equipment foe
the Indion mills are manufactured in lindia, at substentially lower cost tham
is possidle with turnkey projects; in Australia, the ooopouti“:mn are oomposed of
oommeroially oriented cane growers operating on much larger mi\\t- of land, and

vith immensely greatex capital rescurces, than African peasant #m. )
\

Yo may fairlyoonolude, then, that with respeot to this second oriterien
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tho OPS urit has a markod advantago ovor the larger vacuum-pan factorye It must
be emphaniced, howover, that the realisation of its potential deponds ultima‘ely
on tho nature of tho institutionul settins in whioch it operates, ruther than on

the selection of the technology ituvelf.

~

3) Intepgated PMlonning to lecure Balanced (rowths The oconoept of integrated

rural dovolopment has pguined wide ourrency in recent yours among organisations and
agencies involved with occonomic und social planninge Increasingly it has boen
recognised that the full spectrum of basic human needs, both material and non-
material, must bo oonsidered in the design of new devolopment projects. The
quantitative indices of growth -~ particularly those roflecting monetary oriteria -
oannot be assumed t. ocapture all the complex phenomena that characterise a

sustained and broadly-bused process of development,

The sugar industry, as suggested by the critiques reviewed in seotion I,
has typioally fostered an unbalanced type of social and economic changee Indeed,
the industry has been portrayed as so thoroughly dominating the areas in which
it operates that it reatriots opportunities for diversification and perpetuatos
under-dovolopment within the framework of a cingle-crop cys‘eme In many project
feasibility studies ono can discern a preoccupation with enouring the viability
of a proposed new sugar factoryy this is not surprising in view of the vast
amounts of capital likely to be commitied. Thio oonventional approach to
Planning is, however, compartmentuliced rather than ocomprchennive. 1ts
fundanental (and unquootiuned) acoumption is that if the industry is able to
oporate profitably and at full oapacity, the surrounding society is cortain to
reap major benefits. As we have noted, empirical studies in sugar-produoing

oountries huve seriously chellenged this assumption.

If an integrated approach to planning is undortaken, it will have to consider,
as a matter of course, iscues such us the adequacy of food supplies, the
nutritonal oontent of the diet, the quality of 1life in pre-oxisting and newly

oreated humun settlements, standards of community heulth, the improvement of
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educational faocilities, and the diversification of activities within agriculture
and outside’ it. In sugar-producing arcas, these issues appear at first glance

to fall outside ‘he purviow of the induciry itself, but thay are noncthelens
affected, directly or indireotly, by decisions taken as to the scale and type of
prooessing technology to be adopteds It may prove possible to ignore the inter-
relationzhips between them in the short run, but to do so only inoreases the
probability that patterns of unbalanced change will be reproduced in future Afriosn
sugar projeots. ’

Wich of the two alternative sugar technologies is detter suited to the oonospt
of integrated planning? Here the question of scale takes jrecedence over that of -
types once a specific demand for raw materials (expressed in terms of daily
- orushing capaoity) has been decided upon, it is possible to ocaloulate the area of
land required to produce sufficisnt cane. (Note that if the two Lypes of
teclmology, open—pan and vacuum~pan, were assumed to cperate at the sape scale,
1be latter would recover more sugar. Rut differently, to produce the equivalent
output of sugar a vacuus~psn unit of comparable sise would require less sugar oane,
and therefore a smaller area to supply it.)  Techmioal and logiotioal oonsiderations
place 1limits on the distances over which cane can be trmnjortod; thus for a large-
soale plant a fairly dense concentration of cane plots is desirable. In practice,
this is most easily achieved when land is oonsclidated into a plantation or estates

the cutoome, of course, is monoculture, the antithesis of integrated plannir-

Opting for the smaller-soale technology does not ansure the success of integrated
Plamning, but it does leave greater scope for the similtaneous support of other
sotivities in the immediate area of the factory. NXixed farming, with attention
being given to0 food crops as well as the industrial orop of sugar cane, is a key
slement in integratee development. In theory, at least, it can be better sustained
vhere the demand for cane is loocalised and relatively modest, than in "sugar bdelt"

Tegions where cine claims all the beet land, and wast quantities are required %o
neot the needs of large-scale vacuue-pmn units.
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4) Mass ‘Participation leading to Incressed Self-Relinrces AS indicated sbove,
the social-developmental oriteria overlap to & certain extent, and we have already
discussed the scupe for mass participaticn in respect to ownership under criterion
2). Several other aspects of self-reliance may be briefly considcred as well,
and sooioclogically significant questions muy be posed with refercnce to the two
sugar technologies dbeing compareds

Who manufactures and services the component parts of the technology? that
linkages can be established with domestio engineering industries? With whioh
technology is it possible to move most rapidly towards the attainiment of self-

suffioienoy in the supply of both the required skilled munpower and capital goods?

- In short, which technology oan bde brought under effective autonomous control in

Afrioan oountries in the short to medius term?

To & large extent, within the existing sugar industry in African countries,
repair and maintenance activities are internalized, in faotory and field workshops.

Nost spares then tend to be purchased froa developed country sources, and loocal

- inputs are mininised. It may well be true that in the oase of orystal sugar

produotion, ther. is little traditional, indigenous technology to build on. The
question then beoomes: which implanted technology is moro capadble of acting as &
ocatalyst for future developaent?

Nore 1t seess plausidle to argue in favor of small-scale sugar production, fer
tvo reasons: a) domestic engineering oapabilities (at varying stages of
development) already exist in a number of African countries, although their
potential contribution tc the sugar industry has not been thoroughly exploiteds
and b) the tolerances of OPS technology would appear to be less demanding, and
the limited experience of vacuum-pen faotories with looal engineering to date
suggests somevhat lower quality worlkmanship than that obtained overseas.

Over the longer term, it might be anticipated that broader involvement in

the direot control of sugar technology = having begm at coaparatively ssall-scale

st R e




produotion'lovoll = might generate two importunt payoffs, First, the attainment
of self-rclionce in the supply and servicing of OPS technology could act us a
stimulus to furtaer rescarch and dovelofMent within that tuchnology itself. (As
noted in othor papers at this scminar, there are several vtages in tho procesn
wvhere appliod research might improve technical efficiency.) Second, the
acoumuletion of experiunce with tho sugar industry in small units ought to
enhanoe domostio oapabilities to participate moro actively and diroctly in the

oontrol of the large-scale technology.

5) Presorvation and Bnhancement of Endogenous Cultural Traditiono: The fact
tha.t the sugar industry in Afrioa has not beon developed from an cndogenous base —
would eeem to indioate that this oriterion allows no distinction betwe.n vaouum=
pan and OFG technologies. Sinoe both muot be transferred from non—Afrioan settings,
neither ou; claim to have evolved from pre~existing traditions of technology
and oul ture. (An exception would bo the upgrading of already existing jaggery
faotories - not endogenous, but implanted several decades ago - into OFS units,
vhich is & possibility in some African oountries.) But if wo consider the impact
of oaoh transfe red technology on the r-oipient culture n~1 sooial syotem, some

signifioant differences do appear.

_ The folloving are sevoral key areas of impect:
a) displacenent of human populations in the course of land wﬁuiaitim;
b) oreation of new human settlemonts to houes the industry's labor tbroo;
o) inoreased monetarization of wocial and economio relationshipe, arising from
1) institutionalization of wage labourj
ﬂ) production of & new oash orop.
Inoh cl' these phonomena, in varying degrees, entails disruption of pre-existing
aotivities, and oach is influenced by the choioe of sugar technology. In othor
words, major social costs may bo inourred when a massive transformation of the
looal economio system is undertaken. Satisfaction of the industry's techniocal

and logistiocal needs, vhen carried to the extremse, seeks to restructure
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man~land relationships, irrespeotive of .he fu:{ thut these represent tho

outcome of long-term adapiation to the locil environments A8 a result,

fomilies and kinship groups may have to bde disycrsed in the course of
redottlement; new "micro~urban® soltluments rpring up on the fringes of the
induotrial oomplexj and traditional rurns of reciprooity and interdependence

aro progressivoly weakened, cventually being redefined in terms of monetary
obligations. It is oertainly open to question whether the quality of 1ife in the

transformed, "modernised" society is comparublo to that enjoyed beforo the
advent of the industry.

Identification of these soccial costs dces not amount to an argument aguinst

~ ohange in any form, neither is our purpose to endorse the status quo in the
rural areas of Afrioa, vhore the acute need for sccelerated developaamt has deen
well documented and is now equally well understood, what is required, though,

is an adequate rerveption of the complexities of sooial change, and of the faot
that cuch change is most oonsiruotive and dbeneficial when peodple ycrti.cipcto in
it a8 sudjeots rather than odjeots. Planners and othor advooates of change
should dbear in mind that mechanismo of intervention must be adaptable, as well

a3 the human populations that are desipgnated to receive thome. From the point of
view of technology selection, the question may be roced this ways “does it Eho

toolnoloq] lead to creative mass involveaent by deing accossidle, ocsprehensible

and floxiblo?"a.

A tentativo answer has emerged firom the cumulative review of the other social
oriteria, for ve have acimovledged that the cmall-scale open=)an process is
inherently more :l-‘hxiblo, and therofoxre presunadbly more susceptible to modification,
than the larger-scale altomative. Again ve must emphasise, however, that tho

seleotion of a particular technology jis not a short-out to development, let alone

a final solution. It merely definos the context within whioh other activities

related to develorment may bs executod. Sugar technologics themselves vill not
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preserve cultural traditions in the African countryside, but the two alternatives
we have examined appear to have different effeots on the rate and extent of

socio-cultural chrange.

1. Qummary and Conclusion

Ve have gnalysed the characteristics of two sugar processing technologies in
relation to a set of scoial oriteria. W have been omoermed with their relative
 J

'o{nubility, and this with a direot comparison betweea two options. If a larger

pusber of options wers being compared, a more complex evaluation would be required.

Two possible methods suggest themselves, and since the technology rofile approach p
vhich we have drewn cm has wide potential applicabdility, we may briefly oconsider
thes.

The first technique has been suggested in the report of a UNEP Ixpert Oroup
Meeting on the methodology of technology selection, and oomsists of using a
bar=chart, divided into sections aoccording to the mumbder of oriteria bdeing
amalysed. In this instancs the social dimensions would de represented by five
such secticns.  Where quantifioation is not feasitls, it was reccmmended that
a siaple ocolour oode might be employed, with, for example “green" for a
satisfactory rating, "orange” for an ambiguocus rating, and "red" for an
unsatisfeotory nting.’ Thus for the set of scoial oriteria we have used, the
profile of a speocific technology might produce a uq{unoo of, say, greenn = red ~
orenge ~ green ~ orange. inalysis of other technologies would then generat-
other colour sequences in the parallel sectioms of their dar-charts.

If we reviev the ath in seotion II of this paper, the colour-code
technique does not seem very well suited to presentation of the amalysis. bo
suggested technique implies that some adbsolute scale. of measuresmt is availadle,
and that since only three oodes are to be used, teclmologies will be found to de
equivalent with respect to certain (perbaps most) qualitative oriteria.

A seoend possidle method, which would be dased on the same set of oriteria,
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would utilise a simpls ranking of technologies under each seotion of the
bar~chart. This method v.muld have the advantage of representing their
relative preferability, and would avoid the potentially misleading portrayal
of oquivalence, for example in caseo where several technologios were found

"satisfaotory", but not to tho samo dogree.

For the limited gxeroise in technclogy ansessment undertaken in this
paper, the second method of qualitative analysis scems preforable. Obviously
further testing ¢ the methodology is in 6rdor, and practical experience with
study of a much vider range of technologies will undoudbtedly serve to refine

the teohniques uced in the seleotion procsss.

Returning to the partiocular issues involved in sugar technology, we may
sussarise by resarking that ths ssall-scale open—-pan technology performed
better in relation toc all fivo oriteria than the large-scale vacuus-psn technology.
¥at does this mean, in terms of policy implications? First, it was found that
the oritioal element in the oomparison, as far as these soocial coriteria were
oonocernsd, was flexidility s the extent to which, having been introduced, they
either widened or narrowed the range of options for omgoing social change and
broadly-based development. In this regard the scale of operations appeared to

have greater impact than differences in the type of processing technology.

Seoond, the juigeents arrived at in this paper amount to only a partial
asseusment of the two technologies, for they must be integrated into more

oonprehensive profiles encompassing economic and environmental Pphenomena as

~welle A% that stage, when the full range of impaots is sorutinised, the

ia1ter=relationchips dbotween oriteria will have tc be sorted out., and this is

the province of the decimion-maker. In ocommon parlance, his task is to

evaluate the trade-offs Letween the criteria, whioh involves assigning ‘
weights to each of theme Real-life choicos are invariably complex, and it is

not uncommon that a socially defensible choioce of technology rorforms less well
in relation to economio and/or environmental standards.
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Small-oculo sugar produotion provides an apt illusiration of the latter

points having determinod that it vatisfies tho major nooial-developnontal
t oritoria in our framowork, we are 1led to ask why it has not been widely

jmplesental in A.rioun ocountries. Ther. appear to be sovcral causes. First,
1t 1s probable that the scoial oritoria huve not alvuys beon made oxplicit, in
which ocane thios discussion may serve some preotiosl purpoves. Seoond, tbo' momen tum
of toochnological chango in tho worldwide wurar industry has boen ooncistontly
in the opponite direction, towarus larger units using inoreasingly sophistioated
techniques within tho vacuus-pan processe Ao reoipients of transferred techmology, —
Afrioan oountries are usually not in a positionto alter this tremd. Third,
ibere may be objectivo proforences in the economic domein, the environmental
domain, or both, for the largo-soale teohnclogye = Other papers at .
4his seminar will oonsider thsse isoues in detail. Here we may note that poliocy
trade~offs do nmifest thmolns quits olearly in the osse of the Afriomn supgar
induntry. Dopending on the woight attached to the sooial oriteria, a osse might
be mude for modifying Policies affecting the othor parametors in the teohnelogy

profile, supecially those that oan be quantified.

In oonolusion, we may roiterate a point mado several timeno in tho text ot
4his paper: technologies arc not the sole determinmis of the development process,
and therefore perfection of the methodclogy for solection doos not conatitute
en eond in itoelf, Adequato understonding of the differonces botween optione
is important, for it clarifies other issues in the process of development

plannings (ne lesson from the historioal record of the sugar industry is tSus

those othor issuos cannot be dioregarded if the full pctontial of development io
%0 be realisody for thio reason, African oountries oonsidoring the choice of

teohnology within the industry sust retain a comprohensive frasowork of

griorities for economic and vocial development.
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