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INTRODUCTTON

e Production of sugar occupies an important place in the industrialization
programmes of many developing countries. Directly or in processed food, sugar
furnishes as much as about one-severth of total human energy intake particularly
in developed countries. The use of sugar as an energy-giving part of the human
diet 18 rather high in North America and Western Europe. But in most developing
countries sugar consumption is relatively low. The forecast of comsumption

for the next 5 to 10 years indicates a higher rate of consumption in

leveloping countries. Fluctuations in the world market price for sugar has

in recent years caused severe difficulties for importing developing

countries with foreign exchange restrictions and without the apparent benefits

of bi-lateral sugar agreements as obtained by many developed countries.

~

. As a result of these factors, many developing countries have placed
the production of sugar in the high priority list for import substitution

industries.

2, Sugar cane, a giant grass related to maize and sorghum, is cultivated

in the tropical and sub-tropical regions of the world. Sugar beet, a

=o-lbar of the goosefoot family, grows best in cooler latitudes, but adapts
1tself to many climatic conditions, and in North America, is grown in

Arizona and the Imperial Valley of California as well as in the Canadian
provinces of Alberta, Manitoba and Quebec. The fact that a product practically
identical in its refined siate is obtainable from two altogether dissimilar
plants has made possible the global dispersal of the industry. Sugar is now
produced in over 100 countries, some producing only or primarily for domestic
market while others, primarily for export, with annual national ~utputs

ranging from less than 10,000 tons to more than 10 million tons of sugar.
' ug

e Sugar manufacturing in developing countries is mosily based on cane.

The general geo-climatic conditions of the world region, where most of

the countries lie, are also favourable to the cultivation of sugar-cane,
Technological options examined in this paper have been restricted to Sugar

production processes based on sugar-cane only.




I. PRODUCTION AND TRADE

D From the available data on production and trede in sugar,b/the fallowing
facts can be noticed:

"1, developed countries produce most of the beet sugar while developing
countries produce most of the cane gugar;

ib) production of beet sugar has increased by about 6% since 1970-71
while that of cane sugar by about 16%;

{r, non-centrifugal sugar (like gur, panela, jaggery, etc.) accounts
for over 10% of the total sugar production of about 94 million tons
per annum;

(d, develored countries have a relatively high per capita consumption
while developing countries have a relatively low consumption,

e These available figures, however, give no indication of the distribution
of sugar consumption by end use. But analysis of domestic and industrial
consumption would again reveal a major distinction between developed and
developing countries. In 1973, in the "5A, arproximately 10% of snerose ard
other sweeteners were delivered as industirial sugar, i.e. for use in
processed food and beverages. In 1975, sugar used for industrial purposes
accounted for 4.3% of total consumption in Kenya and 6.1% in Ethiopia.

Te The generally low level of congumption in developing countries in
association with the importance of domestic consumption or voluntary

intake of sugar, rapid population increase, gradual improvement of the
standard of living is expected to lead inevitably to a significant increase
of demand for sugar. FAO projections to 1980 and 1985 suggest an

average increase of 15.7%4 and 32.2% respectively over 1975 levels

of world demand. When broken down by region, however, the increase in demand
is heavily concentrated in the developing regions. In 1985, denand is
projected to increase by 69% over 1975 levels in Asia, 57% in Africa,

58% in Near East, 55% in Par East and Oceania, and 414 in Latin America.

“, The above considerations are indicative of the need for major

increases in sugar production to meet future cemand in developing countries.
Any evaluation of alternative technologies murt also, therefore, take into
account the imperatives of the time horizon within which the increased

production capacity is expe:ted to be built up.

See background napers .‘'‘iched,




TT. TECHNOLQCIES AND PRODUCTS

" Existing sugar factories differ widely in size, although economies
of scale have sustained a secular trend towards ever larger installations.
Guided by the relative availability and costs of the factors of production
in industirialized countries, sugar technology has developed in the
direction of substituting capital for labour in these countries. Manpower
requirements have been steadily reduced, but at an increasing capital
cost. The capital cost of sugar factories has risen sharply and is
estimated to be of the order of § 1000 or more per tonne of sugar output
for medium-sized vacuum pan plants.

1, During the last iwo decades or so, smaller plants using the open pan
sulphitation (OPS) process have emerged in the developing countries. The
survival of small plants based on this technology employing great deal of
manual labour in batch-iype operations side by side with large factories
armiipned with the most moderm lahour-saving anparatus and contiruous nroduction
systiems, is now being examined in many developing countries which have
adopted employment-oriented industirial development sirategies.

11. In its barest essentials, sugar processing consists of a series

of liquid-solid separations to isolate the sucrose formed by photo-
synthesic in living plants. Four basic processes are involved:

Juice extraction, purification, evaporation and crystallizavion. Thes:
fundamental steps are at present carried out by various methods and over
a spectrum of scales extending from tiny peasant-operated, animal-powered
cottage enterprises to gigantic, highly automated factories. Different
types of sugar are made. But most product characteristics admit of a
choice of operating processes and are not uniquely determined by the size
design and complexity of the equipment used. Characteristic of sugar manu-
facturing is a technological pluralism that reflects the historical
development and wide geographical distribution of the industry.

19, The present day industrial practice of sugar making can be categorized
into basically two methods, wviz. (1) the Open Pan Process (OPS) and

(2) the Vacuum Pan Process (VPS) each with internal variations. 1/

l,'/ These procewses have been described in detail in the background papers of
Technological Choices in Sugar Processing - ID/HG.282/55; Appropriate
Technology for Production of Sugar and Other Sweetening Agenta - ID/WG.282/13;

Appropriate Technolog; in Production of Cane Sugar - ID/WG.282/28; Cane
Sugar Production Techniques in Developing Countries - 1D/WG.282/29.

—i gy




1., Neither of the processes employed for production of various types
of sugar is technologically monolithic although, on account of the very

large differences in scale associated with the Open Pan Sulphitation and
Vacuum Pan Technologies respectively, the number of nybrid technologies
actually avuilable is much more limited in practice than in principle.

The use of cane preparation, cane carrier (conveyor), filter presses,
mechanical driers etc, in OPS plants has been borrowed from Vacuum Pan
technology. More generilly, however, the use of Vacuum Pan equipment in

small factories would be seriuusly uneconomic on account of their use well
below their rated capacity (which wetermines their capital cost). In
principle, OPS equipment could be used to produce any amount of sugar.
However, 1f this were to be done in single locations, serious problems of
organization and efficiency of labour would arise. Similarly, the iraditional
non-centrifugal sugar technology now includes certain features of OPS
technology like use of power crushers, crystallization with stirring operation,
improved firnace, etc. Although “rr .. ~ v of pirainet bhomegpeniee, o
discussion may be restiricted mainly to Open Pan and Vacuum Pan tecinologies, the
production of block sugar for specific rural needs also has its own

relevance and justification for encouragement in specific situations.

++, Technological advances in the past 25 years have also enabled the

Open Pan process to produce a near substitute to mill-white sugar precduced

by the hignly sophisticated Vacuum Pan process., In fact the first product

of OPS process (about 2/3rds of the total output) approaches the quality

of plantation-white sugar made in Vacuum Pan factories. The inveri sugars and
non-sugars in the subsequent batches, although harmless, may give the product
a dull and off-white colouration with less lustrous and uniform crystals

than the VP product. Although OPS sugar may not be wholly substitutable for
VPS sugar, particularly for use in food, soft-drink and pharmaceutical
industries, it is pure enough to be an acceptable substitute for domestic
congumption. The choice of the consumer for the mill-white sugar in preference
to certain grades of OPS sugar should not be overlooked ' nless the .atter has

a price advantiage.

CHOI’E OF TEBCHNOLOGY — POLICY IMPLICATIONS

“+ The sugar mill has been described ua a "factory .. the fielda”™. 7
“tertwiner in an intricate pattern with the agricultural struct. o
the area of iis location. Depending on the technology adopted, its

commanding presence in the rural environment can act either as a catalyst

g




for the regeneration and transformation of *»i m:ral rerior in whanak 34
located or as a parasite which rar sap its vitality and destroy its
identity and character altogether.

'+ Technological options involving a range of operating scales, from
small-scale OPS factories of 100 ted to large-tcale VPS factories of
209200 ted capacities are now available. However, it is extremely important
to evaluate the alternative technologies and plant capacities now avallable
for their appropriateness not orly 1n terms of their relative commercial
viabilities but alsc,and more significantly, with regard to their
compatability with the over-all development objectives of individual
countries, which can be hroadiy described as economic development within
the social dimensions of:

) reduction of inequalities:

) decentralization of economic power;

) integrated planning to secure balanced growth;

) mass participation.

. Policy instruments will have %o be refined and fashionr: in . w.iv
Y A

that wiil facilitate 1<t ~hkoice and operation of appropriu Lo logy.
. AT PSS SN FCE B AR TR SR SRR O A (RS RO SR TAN R A

markeling sy tem where pricing and production efficiency v 'or ., although

o ceriaats importance for cvcnerie performance, are roncriiiaed and

roocrde o s thelr movemente G- st e wt extraneous factors and

conglder.t: ar

A common practice of comparing large (VPS) and small-scale (OPS)
sugar processing technologies is to compare the relative wutput efficiencr
of a given capital input. A variant of this is to calculate the rapital
labour and other inputs required to produce a given guantity of sugar with

alternative technoiogies. For example, on the simplified assumption that:

0OPS olant VPS plant
Fired capital cost $ 250,000 $ 7,500,000
V.mber of workers 160 720
Jugar output 750 t 15,000 t

then

i

1 VPS factory = 30 OPS plants in terms of capital cost
20 OP3S plants in terms of sugar output

i

Hence, the sugar output from a capital investmen: of § 7,500,000 15
in 1 VPS factory - 15,000 t
in 30 OPS factories - 22,50 t




and, a capital investment of § 7,500,000 generates employment for
in 1 VPS factory - 720 men
in 30 OPS factories - 5400 men
Conversely, to produce 15,000 tons of sugar, requires
by VPS technology - § 7,500,000 - 720 men

by OPS technology - $ 5,000,000 - 3600 men l/

3

+ According to prevailing estimates, sugar output from twenty-eight 150 tcd
OPS plants would exactly equal a single 100 ton VPS factory. The total
discounted fixed capital cost of these units would amount to $§ 14.28

million (as compared to $ 31.94 million for the 100teh factory). The

factory employment in 28 OPS plants, would be 7364 as compared to 464

in 1 VPS factory. The capital requirement of 56 OPS plants is estimated

at 52% of that of one 200 tcd plant with the cumulative potential of the
latter. g/

"« Not only is the capital cost of establishing a number of small

plants absolutely lower than that of building one larger factory of

equivalent capacity, but it .s also less lumpy wbich implies develop-

ment of sugar production based on OPS technology can be phased and

adjusted to the availability of cane, investible resources, manpower,

and other scarce inputs.

"« A question may therefore be asked whether it is economically more prudent
to have small factories with much smaller initial and cverhead costs
(Pakistan - 1958) in areas where development of cane supplies would take

a number of years than to have excess capracities in large-size factories

for want of inputs. The OPS technology is particularly relevant to

situations characterized by dispersed and insufficient cane supplies,

small domestic markeis dependemt on importis, present inadequate infrastructures,
capital constraints and high level of rural unemployment and under-employment.
Characteristically, all these factors exist in varying degrees in all

developing economies.

o Secondly, decisions with regard to the scale of methods in the

processing phagse are intimately linked to decisions about how to

secure the requisite quality and quantity of cane from the area in which
the factory is sited. From this it follows that the ways in which the
industry relates to the land and the population which sustains it,
constitutes a crucial element in technology assessment. The current
emphasis in development strategies is towards a redistribution of
incomes, broadening of economic opporiunities for the poorest members

of the rural communities and balanced agricultural development.

l/ See Background Paper, Technological Choices in Sugar Processing, ID/HC.282/55.

2/ See Background Paper, Appropriate Technology in Production of Cane Sugar.
1D/ WG.282/28.
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21+ The central question to be addressed here is whether from a
development point of view these goals are better served through mass
participation in sugar indusiry as wage labourers (as in the case of
plantation-based sugar industry) or as cane-growers (as in the case

of sugar industry based on out-grower system).

">+ From a sirictly technical point of view it is esusential for a sugar
factory to secure a reliable supply of cane. This is more significant

in the case of large-scale capital intensive VPS factories in view

of the absolute dimension of the investment and the controlled cane require-
ment to ensure against capital wastages in terms of excess capacity. The
'solution? to this problem in many parts of the world, where sugar industry
has been introduced has been to centralize control as fully as possible
over both land and labour. Until the 19th century this appr ach i:as carried
to its logical extreme with slaves and indentured labourers being used
within the framework bf‘a pure plantation economy. tiistorically, political
and economic forces have, however, effectively liquidated this system

and would certainly prevent its reconstruction. Nevertheless, plantations
have survived in one form or another, and in the case of sugra: 1ndustry
they continue to hold certain attaction for the processes. But the
theoreti 'al advantages of the factory of cenirally controlled production
must a)s be compatible with the total situation in which it has to
operate. Tt has been argued thai the growing needs of a large-scale factory
operatin,- on a mixed-crop agricultural base tends to upset the existing
balance leading ultimately to the emergence of a mono~-crop economy based

on sugar cane, in which the entire agricultural economy gets integrated
directly or indirectly with the large-scale sugar factory in a

subordinate and subservient rather than mutually complementary position.
There are the dangers of a gradual alienation of the local population from
traditional agriculture representing a balanced and largely self-sufficient
food-cum—cash crop economy leading perhaps to the erergence of a class of
.andless labourers,

<« Perhaps the choice of system most appropriate in any local situation
will depend on the type of land and population in a proposed project area,
In areas of high population density and intensive cropping, as in Kenya,
the outgrower system supporting a number of small-scale OPS plants, is

more appropriate. On the other hand, in areas of low population dens:iy,
with vast uncultivated lands, large-scale factories with a plantation

base, preferably in the public sector, may be a more appropriate alternative.



‘s Thirdly, growth of the sugar industry opens up a great deal of potential

for integrate: rural development provided, however, that the technology
adopted is in harmony with the general level of technological development.
To the extent that the technology of sugar production does not mesh with
the level of development of its environment, there are fewer linkages of
opportunities and the industry assumes the character of a parasite of the
organized manufacturing sector on the rural economy. According to a study
made Y up to 5% of the equipmerts required for an OPS plant consisting of
tanks, heating beds and furnaces can .e fabricated locally with locally
existent skills and materials in most of the developing countries.
Sophistication of UPS technology is such as may be easily assimilated
in the mainstream ¢ technological development - the developing
countries. The indigfenous engineering capabiilities might develop,
initially, to servi:e and repair the imported hardware and thereafter
fabricate replacement spares and “inally, even the basic hardwares
themselves. Such linrages are, however, not possible in the case of large-
scale VPS technology using nhighly sophisticated and automated processes
and equipment. Not onily would the basic egquipment and spares in
respect of lavre-scale VPS plants need to te imported 1ndefinitely,
the level of technological sophisticati n of larpe-scale VPS5 plants bel. v
what it is, but it would provide little ¢r no :pportunity for such linkages
with domestic engineering capabilities.

. Fourthly, rapid industrialization of the developing countries in-
volving integrated and balanced regional dovelopment through dispersal
of 1industries and troad-based entrepreneurship can be achieved more
surely through small-scale, quick-yielding, less sophisticated and
less capital-intensive technologies. Sugar industry based or OPS
technology is clearly more capable of being dispersed regionally than
one comprising a few large Vacuum Pan factories. The capital cost of
establishing a new large-scale plantation-mill complex in a develop-
ing country has become almost prohilitive for the private enterprise. The
time-profile between inception and completion of projects or until
cane supplies are built up to match processing capacities has lengthened
almost infinitely. On the other hand, by virtue of its small scale,
it is possible to envisage situations where OPS sugar production may
be the only way to produce sugar not only to substitute present imports
but also to meet growing future needs. It is also compatible with
domestic availability of investible resources, local enterprise, skill

and engineering capabilities.

l/ See Background Paper, Project Report and Feasibility Study of Appropriate
Technology on Mini-Sugar, ID/WG.282/32,



- A1

?J. Machinery requirements for small-scale processing plants are
already being manufactured in a number of developing countries and
mch of ine equipment used can be locally fabricated by small
workshops anywhere. Levek of skill and expertise required for the
maintenance and repair of these small-scale plants are more or less
available in the developing countries, or may, in any case, be easily
acquired. The nature of cane production support required for the
smali-scale OPS plants harmonizes with the need for diversification
of agriculture without involving any displacement of the agricultural
population as a result of cane cropping. Small-scale OPS technology
also blends well with the policy objective of dispersal of industry
and enirepreneurship, and prevention of concentration of economic

power in the hands of a few.

POLICY CQPTIONS

10, From the foregoing discussion it is apparent that choice of appro-
priate sugar technology involves consideration of a wide range of parame-
ters. In addition to the differences in the product quality and labour
requirements, ranking of the technological alternatives in this field

is influenced by a large number of extraneous factors arising from the
over-all development goals. Clearly there are a number of trade-offs

and where the balance lies is determined by over..g]l policy approach and the
specific circumstances. The small-scale OPS process would appear more
appropriate to situations characterised by mixed agricultural cropping
patterns, small domestic marketg, inadequate infrastructure, capital
scarcily, widespread unemployment and under-employment etc. It would,
however, be misleading to suggest that the actual policy options would
involve complete acceptance of one of the processes and a total rejection
of the alternatives.

31, The time to start thinking about the appropriateness of different
sugar processing technologies is at the outset of a sugar development
programme and not at the evaluation stage of a particular project
conceived in the conventional terms. The low capital cost per unit

of output and employment, low level of technical, managerial and
organizational skill requirements, the present level of the state-of
the-art, its flexibility and adaptability to a wide spectrum of local
conditions etc. obviously restricts the choice to OPS technology. But

¥
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policy instiruments such as price, wage and fiscal regulations have to be

fashioned in such a way that they facilitate both choice and operation

of the technology. It cannot be expected to thrive if the market is allowed
1o be flooded with relatively cheap VPS sugar and if the price of non-
centrifugal sugar is pegged at such a high level that it be.omes more
lucrative to discard the sulphitation apparatus, crystallizers and
centrifuges and to produce inferior grades of sugar. Ques’ions such as these
rather than the analysis of often rather fanciful output and cost flow
projections lie at the heart of the selection process of the appropriate

sugar technology.

BESRARCH AND DRVELOPMENT

s For the last hundred years, R & D in the sugar industry has been
mainly concerned with the refinement of the basic processes and innovations
in machinery and equipment particularly the transition from batch to
continuous operations, introduction of measuring instruments and computerized
process control sysiems and the automation of various phases. The aim
has been to improve product quality, eliminate losses, increase
throughput and reduce labour requirements. In fact, guided by the relative
availability of the factors of production in industrialized countries,
mainstream processing technology has developed in the direction of
subgtituting capital for labour. The resultant capital-intensive, sophis-
ticated large—scale technology, which was primarily oriented to an
assured supply of cane based on plantation agriculture regimes, has now been
reviewed in the changed circumstances of decentralized small-scale production
units, capital and skilled manpower scarcity, and the needs for employment
generation and dispersal of the industry and entrepreneurship in developing
countries.

Until recently, however, little systematic R & D was undertakep
on alternative processing technolcgies to meet the specific needs cof the
developing countries. The R & D efforts directed towards appropriate
small-scale processing technology, which are mostly undertakern in
eveloping countries 80 far, have been hardly in proportion to its share in
2tal sugar production., From what i1s know atout the relative efficiencies
'f the small and large-scale technclogies, 1t is clear that the ‘ectinnlogical
innovationg should aim at improving the sugar recovery and fuel economy of
the small-scale technologies a:d raising the quality of product while preserving

the advantages of low capiial and high employment intensity and modest



skill requirements. This is an area where the Working Group could

present a concrete programme of action which could be taken up later
by the countries and the international »rganizations like UNIDO as a
part of their work programme. If the evolution of the small-scale
technology is to proceed at a faster pace than hitherto and genera;te
a range of feasibile allernatives to suit conditions in different
countries, it must be provided with the same kinds of institutional and
regulatory supports that have promoted world-wide diffusion of large-scale
sugar processing technologies.
e R&D efforts, for instance, need to be directed towards elimination
of the known inadequacies of the smmll-scale technology with a view to
(a) make it more adjustable to specific local situations of developing
countries, particularly where labour availability and wage rates
necessitate economy in labour input, (b) improve its productive efficiency
and (c) improve the quality of its resultant product. More specifically,
R & D should address itself to the following problems:
(a) increase of juice recovery rate;
(b) reduction of sucrose losses due to inversion and caramelizationj
(c) reduction of fuel consumption.
‘v, While trying to find a solution to these problems, however, the need to
preserve the present advantages of the OPS technology of relatively low capital
cost per unit of investment and output will have to be kept constantly in view.
6o Simultaneously, the feasibility and economics of decentralization
of some of the operations involved in the manufacture of crystalline
sugar also need 1o be investigated. Integration of the dispersed
traditional sector now producing block sugar variously called gut,
panela, jaggery, etc. with the organized sector will improve the vitality
of the traditional sector. In fact, neutral gur (pH 7.0) was made at one
time in India for subsequent refining. In Thailand both non-centrifugal
'red?' sugar and syrup are reprocessed in large sugar factories for
production of mill-white sugar. In Venezuela small mills produce only
syrup which is transported to conventional factories for further processing.
i7. Apart from drawing up a programme of R & D for subsequent action,
the Working Group may also want to devote its attention to the refinements
and production adjustments in the VPS factory itself. For example, it is well
known that valuable sucrose content is lost if the time between harvesting
of sugar cane and its crushing is longer than 48 hours, assuming that the

cane is cut when its maturity is at its peak. It is, however, known that
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the-e are serious bottle-necks as there is a wide divergance in cutting

the cane at the right time and its mil. ag, which is also due to the
cultivation system of sugar cane. One alternative may be to transport
Juice instead of cane provided the decentralized milling is reasonably
efficient and also that technical break-throughs (solar cooling, for
instance) is feasible to store the juice in a cooled condition for a
longer time. While this has to be examined in terms of costs and
available technologies, it may have the greater advantage of decentralizing
sugar production system. Other systems 1o be noted in this connexion
are the experiences in Thailand where both non-centi fugal 'red' sugar
and syrup are reprocessed in large sugar factories for production of
mill-white sugar. In Venezuala, small mills produce only syrup which is

transported to conventional factories for further processing.

CONCLUSIONS

vy antermediate umall-secale sugar technology has advanced to a point
where 1! revresents a viable alternative 1o *he larpe=scale tecnnologye. “he
madequacier of the terhnelory are not sueh ae fannot be corrertad
throuph varpooatal 4l efforts, .t also blends well with the miitiple
objective develupment straterles of the developing countries 1nvolving
raprd indnstrialization, balanred agricnltural development, divspersal of
industries, broadening of entrepreneurial bace, expansion of employment
oprortunitien, equitable distribution ot weilth and 1ncome, raising of
*he stamdarg of living of the rural poor and 50 ones "he r~hoice of sugar
technolosy 1, 1n the final analysils, therefore, a political option and
has 1o be sustained dirertly and indirectly throupgh publie poliecy with

regard *o fiseal protections and incentiven and price policles,

ISSUES AND CONSIDERATIONS

< in the prevaliing clceumstances 5t tne develoninge ~0 0t i, e
Sroroa=acale PV technolowy for tae proofaet ion of crvatalioine o0 0 and the
trentionnd technologaer far the pnrodactpon of Liary sogmar an oo p

wioach oy e Uirther trorer wa an o waerer milla, wooog sicoenr to e oo
Liroeriotos on accoant ot neit Lo iow eanital intensoty, (oo employment
votentiii, (o, limited need tor skilled manpowsr, .y uniimitel srope for

Link e wath other prodgartion cector and more partienlqarly witn indisenons



ereinee 1y intractroctare ara Croaninge Pae gl les, (e comntibrl gty
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with exicting band-nse tatteran, (F) adpuitablirty of the aeale of ope-
"t len with aetaal neede in terme of both eavo vanndae trid the natuare

il extent ot demandg Tar g e gpart 4 e-nror’, Lo,

“lii. POLICY MEASURES

A4 Choice and operation of appropriate technology would depend primarily
on the policy neasures adopted by the national governments to improve its relative
viability and to encourage its application through suitable incentives and
assistance.

1% Policy instruments such as price, wage and fiscal regulations

would need to be fashioned in a way that would facilitate both choice

and operation of appropriate technology. Pricing, fiscal and distribution
policies would need to be so devised as would improve the competitiveness

of small-scale technologies while, at the same time, create conditions

fcr improving the efficiency and the quality of the small-scale product.

An OPS plant, for examp'e, cannot be expected to thrive if the market is
swamped with relativeiy cheap vacuum pan sugar, or if price ¢f non-centirifugal
sugar is pegged at such a low evel that it becomes more lurrative to discard
su:phitxtion apparatus, crystallizers and centrifuges and produce an
inferior srade of sugar. Adoption and operation of small-scale technoiogy
would need tc¢ -« encouraged through a rational and co-ordinated scheme

ot fiard and praee inrentives und suboidiec,  wvern 1t prace [ rotection piven
s0 the smill=ieale sugar tndustiy o an the initoal stapes of deve opment
results in relatively higher price of wugar in 'he domectic markedt, 1t

may be preferuble tor *he comminity to caeritice o bit ot ite crevent ror

y better future, nrovided, however, thera 1 a b.il'=in mechaniam in e

a poliry to ennure that the price protertion given ‘o the 1ndastry doen

not perpetuate a nigh rost apgar economy,

1o, "he poliecy measures that wonld be needed may incinie tue 1oLiowing

b

{2, The lending policies of public financial institutions
wuld eed to be oriented to sapport scvermment puilicy
of encouraging establichrent of small-scale unatis

Where small-scale
amits qre cet ap in ro=operative sertor, the governmen®
woild need *o prov.oie the veed ecnpital ind other—
Wi o oTraers o coherant g 0 e an fthe chare-~capital of

Voo b akureg
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ch, weanie bt tegnt Ane bacte eviimment e of cmailaienle
Sl it 1y need to be grborted, o nhacad
rsrrapre e peed to e tnken i For thelr nrosrrescive
marotact gro wpthan thece roantryery and ‘

C o srmr ter ke e well s eheaper 4o 10—
cteace e o yield Pnronsch bettar aperie | e
cract iees pul proper co=ordination of harve:t and ¢
Proneard operat ions, Theca vonld need wdengte
Aen=nn ot gt anepilent and extencior ety e
rowed o raner Linkese with riral
Lton trd communiration polirles,

P bt

Tie sva oad o o e appronrigdeness of aiternat Lve technolories 1t made

tho e ogtaet o g aear davelonment programme, A comprenencive nationd)
cite ovaary caoaid rovery on o the prodoetyor cie, three interdependent
ity Ve mme crowlng, came trancoortat pon andg ecnne processingtg o

an Tne dpetrptmtion cide pric1ine and marke' 1.

To Conepnder Lyt the chare of cmallesenle and Yredlt lonal prores:er in

ot wor i e et Lon off e, resontees devoled to research and de-

veiarment oo hlame off thear voresses are extremely menpgre.s  "hico e

37 beriite the R and D work in these fields which has been carried out

80 far is mainly undertaken in developing countiries where financial and

technical resources are characteristically inadequate.

PRQCRAMME OF ACTION

ive e Dot dhat tee smnd leceale terhnology hae mainfained itself

decortae tha manotream fechnologieal development being i1n the direction

ot inrpe=reale production, reflects 1t intrinsie excellence, partienlarly

1w relation tn mitaations whirh chararterise the developlng countries,

viven *he came kind of © oand U support that large-cceale technology has

verelved over ‘he yeara, there 1s no teawron why 1n techno-economic

effiriency of the amall-srile technology, too, rannot bhe improved further,

ity “he basie rmall=irale sugar technology 1s already well known,

However, 1is apparent inadequacies surch as excensive fhel consumption

1n the prorecs of juire purification and concentration leading to sucrose

lous through inversion and caramel.zation and poor recovery wculd need

1mm=d1ite 1ttention. Frapmented and scattered studies of the inherent )
tecrhnolopgiral 1nadequarier of the small-sciale process undertaken in various
countrier would need to be ro-ordinated and integrated for better impact.
Another inadequacy of the small-scale process i with regard to ito

labour -.ntensity., "his proress would, therefore, need to be mude more
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e table to catations an developine rount riens characterioed by the
b rost ot Labonr per vnit of emiloyment, "he amill=ceale technolopyy
it prenent oriented nrimarily ‘o situationt charartericed by high
memploymen® and low wigers  Hut there are miuny developon: roantrie:
whete the inverse relitionshino betweer employmernt and mormina] wyroer
render labour—-intensive terhinolormie: cmewh it uneroncmie,
le  Conrcidering the soerial relevanre of small=cecie cgeir fachinolofy
tao aimost all the developing eourntries, 1t would ve botn approprinte and
necessiary *o have a4 rollertive » and U approach to the torhnologmery!
irablem: of the smali=rrale prorecs, 1o which all cene-producing ie-
veloping conntries night particivate under the e 01 & United Nations agency
soreh ac TNIDO. A rentral o oand D oanstitution ctroectae o Lanred
with national « and o rentres, migh* nrdertake pnlied todier anto
Yo technologsieyl deficlencies of fhe emill-ceale proeceas vhoo fre
national 1noiitntion: wonld adiress themselver to oreratio o aroblems
of lornal relevance and 2lvo *to adartive o and be The U WOk now
beinfs nndertaken in o frag’,’.nentmi manner 1n both develor vt ot tome
tevaloped roantries conld then be meaningfully intesraced witn ‘noce
ot the central board boanstitation for hetter recaltne  Saen oy centrd
inetitation wonld 11a0o taeilitate conecentration ot searee it coattiered
i D roabilitien and recoarees for better and more muroone! .

anplieation,

.n prenating thin Note, material rontuined 1in the tollowerny

backeround panery have ilco been ooed:

1. "echnoloypirnl Cholees 1n Sapsr CToresnsing =, Wie A

; !
2¢ Apnronriite “echnolosyy 1n Uroduction of Cane g = /a2 2

/.

LR

.

Je Cholre of "echnology 1n the Uupar industry — 070G,
4e Project teport and Peasibiiity ‘tudy of Avproprinte ecnnolory
on Mini=gugar = ;D/'N'G.?'Yr‘/ A

he Avpronriate Terhnology for Croduction of sugtal ana o'ned

L. e
Sweetenlng Arente = L/ WG, AHE

'

. . ) e eian -
He Cane Supar Proluction Tecrnnloaes in beveloping Tountries = CJ i, (AR

T« Sociological Issues in the Design of Cane—growing Systems - ID/WG.?47/1'

8. Impact of Different Sugar Technologies on the Economic Environment -
1D/ WG.247/9%

9. Economic Viability in African Conditions of the Large Scale Vacuum Pan
Sugar Technology - ID/WG.747/10 *

10. Economic Viability 1n African a.itisns on the “mall Scale Open tan
Susr Technoloyv - ID WG4 e
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