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INTRODUCTION

. The Joint UNEP/UNIDO Seminar on the Implication of Technology Choice in
the African Sugar Industry, was held at Nairobi, Kenya, from 13-22 April 1977,
as part of the project "levelopment and Application of Appropriate Technology
for the Sugar Industry in Africa", for which UNIDO acts as exccuting agency.
The subcontracting component of the projuct ic being carried out by the
David Livingstonc Institutc, University of Strathclyde, United Kingdom of

Great Britain and Northern Ireland,

The main objective of the Seminar was to indicate some basic guidelines
for selecting cnvironmmentally sound technologies. A further objective was to
promote the exchanye of ideas and experience relating to ressarch and develop-—
ment in the sugar industry, To facilitate this cxchange, several formal
presentations werc made on work currently in progress by groups concerned with
technological issuer and by thoun nddressing broader social, cconomic and

physical environmenlal question:,

Few African countries are scllf=oufficient in the production of sugar and
many arc actively contemplating major expansion planse. The choice of technology
and scale of production, thercfore, are questions of considerable intecrest at
the present time. While the current trend of the development of the sugar
industry in Africa emphasi. o medium- to large—scale projects, mostly designed
and managed by a Few largse companics, Lhe results of thes. projects may not

always closely correspond to the development goals in certain arcas,

Small-scale open-pan sugar produclion is of marginal interest for a number
of African countrieo, particularly those that have already cstablished or are
planning to establish large-scale vacuum-pan sugar mills. Labour-intensive,
small-scale operations with lower investment, if not subsidized, can hardly
match the better yiclds, higher hecat cconomy and bencfits of by-products
offered by large-scale operations. There may be scope, however, for develop-
ing simplified vacuum-pan mills with a smaller capacity (ceg. up to 1,000 tons
of cane per day) in areas unsuitable for largo-scale operations. The environ-
mental impact of the sugar industry should be adequatoly oiudied in each
particular casc and corresponding stceps should be taken to prevent deteriora=

tion of the environment ac much as possible,
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4 1. ORGANIZATION OF THE SEMINAR

The Seminar was opened by Jeremiah Nyagah, Minister of Agrioultyre af tha
Government of Kenya. 1In his opening address he outlined the history of the
project and presented buckground information on Kenya's sugar industry, The
ohairman of the opecning scusion was J. E, Opembe, Chief Exocutive Officer of
the Kenya Sugar Authority,

The Seminar was attcnded by 12 participants from 8 African countries, 33
consultanta apd observers from both developing and developed countries,
including .represent:.:éz‘.ven of the International Labour Organisation, the
food and Agriculture Organization of the United Nations and several commercial
firme, Annex I given the list of purticipanto, consultants and observers,

Papers prescnted to the Seminar, listcd in annox II, were disoussed in
working sessions, FEach scosion had a chairman selected by consensus, who

conduoted the presentation of paupers and discussions, as shown below!

Jession Chairman

Ato Hailu Shawel
M, He Tantawi
Loo Pyle

Jo Pickott

As Mak

0. Popyrin

My S. Wena

~ O\ s w N -

1 Miss P, Duguid was choson ac Rapporteur, Her report was adopted with a few
minor modifications at the closing seesion,

"""" A e s e it s e ey s 2




Tlew T T R

-5-

I1i. REPORT
Seasion 1

The following paper was presented for discussion: "Reoent developments
in the world sugar industry" (ID/HG.247/8), by R. Robson.

The discussion revolved mainly around the queation of the importance of
high fructose corn syrup. In the United States of America, where corn is
plentiful and demand for sweeteners considerable, high fructose syrup oompeten
with suorose. This phenomenon may be related to a high demand for sweeteners
for industrial purposes rather than for domestic consumptions In Afrioa, where
sugar consumption per capita is low but inoreasing, the proportion of total
consumption by industry is relatively smeil; and there are more pressing needs
for food grains., Competition between high fructose com syrup and sugar should
not bi & serious problem for some time to come. It was pointed out, however,
that for countries planning expansion of the sugar industry mainly for export,
the possible loss of important markets in North America or Burope should be
carefully considered,

Session 2

The following papers were presented for disoussion: "Recent developments
in large-soale sugar teohnology with particular reference to developing
oountries” {ID/WG.247/17), by A. W. MacGillivray and Q. Wood; "Economio
viability in African conditions of the large-scale vacuum pan teohnology"
(10/w0.247/10), by R, Alpine and F, Duguid; "Economy of soale in the Bugar
industry with speoial reference to sugar manufacture and transport" (1D/Wa,247/20),
by J. M. Paturau,

Much of the disoussion on the first paper presented conoernsd the colour
of sugar from large-soale vaouum-pan factories in developing ocountries,
Technically, it is possible to produoce any oolour, from very white to dark
brown, depending on the level of investment, Colour speoifiocations are
normally determined by the government, but since colour is not harmful, the
question why should the whitest sugar be demanded was raised. In many develop-
ing ocountries, it may be preferable to supply slightly off-white sugar at a
lower prioce than very white sugar at a higher price. The acoeptability of
Any sugar is often oultural or strongly influenced by marketing.
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The quality of sugar from opon~pan sulphitation units was questioned,

It was thought doubtful if this proccss could contribute to any export )
programme, both in terms of quulity and the ability of the units to meet
export requirements, particularly al times of low world sugar prices, *

The final section of the paper, which offered a comparison between the
merite of large—~ and small-scale sugar production, attracted critioism on the
grounds that the economic underpinnings were based on casual impressions, and
that insufficient attention had been paid to employment.

A large part of the discussion on the second paper involved the explana~
tion or justification of hasic agoumptions used in the models and the reaotions
of experts in sugar-cane agriculture and sugar technology to these, A number
of additional cos’: were suggested for inclusion in the models, such as housing,
greater sooial welfare benefits, and the displacement of population, partiou-
larly in the plantation systom,

Several participants showed censiderable interest in mechanical harvesting.
Despite the generalizations ahout surplus labour and scarce capital in
developing countries, severe local or regional shortages of manual labour

are forcing the possibly premature introduct ion of mechanized harvesting.

The main value of the third paper lay in the annex tables and figures
reflecting Mauritian data, Some questions werc rainnd about the validity of
using power factors in calculaling costs at increasing scales of production,

It was pointed out that UNIDO had compared actual figures with auch factors,
and reasonable accuracy was found,

It was felt that a major message to be drawn from the paper was that ocon-
oern with profitability would lead to the choice of the largest feasible mocale
of operation, This result, however, was based on a comparigson of unit costs
assooiated with different scales of operation relating to a particular
speoification of vacuum-pan technology., Results from a previous study were
quoted to illustrate how changes at certain Qork stations within the vacuum-
pan technology oould lead to variations in other important economic and msoocial
pareneters, such as employment, without significant ssorifice of profitability,
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Sossion 3

The followin~ papers vrc prescnted for discussion: "Environmental
implications of different uwgur hechnologies with special referonce to India"
(IQ/HG.247/4), by B Behari; "Economic viability in African conditions of the
small-scale open=pan technology" ( 1D/WG,247/11), by Re Alpinc and F. Duguid;
"Engineering issucs in the manufuc'ure of open-pan sugar procossing machinery
in developing countries" (IQ/NG.ZAY/j), by 3¢ We Ohingo; "Australian cane-
growing and sugar milling - some implicabtions of the tochnology employed"
(ID/HG.247/5), by G Ae Ferguson.

The first paper generated a great deal of intercut in the Indian situa~
tion particularly as regurds the ficcal variations hetweon the vacuum—pan
fuctorios and the open-pan sulphitation (OPS) units, 1In India and elsewhero
the viability of the umull~scale unitu, if faced with the samo tax burdens as

large-scale factories, huu becn queslioncd.

The second papcr complimented the carlior one on largo-scale technology
by the samo authors, and,as before, some time was spont discussing thc assump~
tions used. Parametcrs werc lurgely bascd on Indian obscrvations and literature.
The need for consideration of land utilization and the opportunity cost of
alternative uses was streosed, as wac the possibility of considering alterna~
tivo scenarios from thosr ngsed in the large-scalc model. A particular case
mentioned was Lhat of an :.reca with inc.fficient suitable land to support a
large~-scalo factory rather than making the assurption that the area of land

needed for 4 given scale was automatically availables

The third paper dealt with the specifications of required equipment and
the degree of engineering capabilily needed for a country to bec in a position
to fabricatc cach of the major itoms, and the concomitant re.cirements for
skilled manpower, Possible alternative or modified tcchniques should be oon=
sidered both before this type of industry is established and during its develop-
ment. Two quostions romiining concern the level of skill roquired at oach
stage in the process and the likeiy numbor of OPS units that would be able to

-us%ain local manufacturc at below tho costs of imports,
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The fourth papery although departing from the theme of small-scale in the
factory eunse, dealt with the Australian experience on the agrioultural sic>,
in particular with the traneition from plantations to small farms and inoreased
meohanization. Participants were interested in learning more auout the cane
farms and the degree of control over the oane supply and of subdivision hold-
ings. GSeveral of the delegatee pointed out that in their countriee farmers
were being foroed to meohanise owing to labour shortagee, It was explained,
however, that in Australia mechanisation was introduoed gradually, begimning
with smaller and simpler machinery, It took about 25 years, to reach the
procent stage of mechanisation, The transition, if too rapid and not fully
pPlanned, would be very ocoetly indeed,

Saseion ¢

In this session the diecussion, hitherto conoerned with the neceseary

tut narrow technical-economio view of the sugar industry, moved on to broader
anvironmental questions.

The following papers were presented for disouseion: "The long-term
agrioultural implioation of oane-yrowing® (ID/W0.247/7), by Z. A. Menshawi
"Pollution oontrol in sugar industry" (ID/WG,247/21), by P. Kiravanich and
Y, Unkulvasapaulj "Poesibilities for the further prooes. .ng of sugar industry
by-products" (ID/WG,247/16), by P. Duguid and R. Alpine.

A major point diecussed in the first paper was cane burning, For the
benefit of the soil, & trash-saving or return-to-field system was suggested,
but the ma.n disadvantage was in the lower productivity of cane cutters.
Research elsewhere has found no advantage in trash-saving except from the
point of view of cane deterioration as a result of burning. Development of
mechanical harvesters for gresn cane is underway for this reason. Although
the question of the impact of irrigation was not epecifically covered in the
paper, the Meeting felt that it was an important environmental issue,
Depending on the ecale of a new irrigation system, the effecte on thea existing
habitat, flore and fauna can be severe as a direct result of river diversion
and regulation,
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It was felt that the report on Thailand's experience with pollution from
the sugar industry could be taken as a warning to countries where the industry
oonoentrated in a certain area, as is not uncommon, It was agreed that Thai
oconditions were somewhat unusual - with 18 mills on a short stretch of river and
where a large proportion of the population depended on that river for domestic
wator or indeed their livelihood, However, it was noted that this situation
was by no means unique, It was recognized that, in the large~scale technology
at least, the original design of a new projeot should include suoh things as
a water-treatment plant, roduced entrainment, adequate facilities for storing
molasses, and soparation of wasto streams requiring different levels of
purification, It was uccepted that wacte water from OPS unite would cause
greater pollution than that from the vacuum-pan factories; but since small unite
would tend to be more widely scatiored, local effects would be leas, For this
reagon, it may not be necessary to require small plants to invost heavily in
treatment plants to achicve the ocame stiringent standards applied at present

to the large factories,

The third paper emphasized a few of the simpler and mcre likely possibili-
ties for further processing the by-products of the sugar industiry such as
producing qatt]:e feed and fibreboard. Part of the discussion related to the

;\ﬁlﬁo ﬁ%ﬁ%ﬁiua in the analysis, Oontradiotory views among the
participants illustrated the problems of dealing satisfactorily with commodi-
4e8 having a widely variakle world market price, A great deal of interest was
expressed in the production of power alcohol for use as a petroleum substitute
in a proportion of 15-30 per cent., Although some participants felt that
molasses processing was unnecessary if export markets were secured, other
advocated diversifioation, A useful environmental issue was raised -~ namely,
the feasibility of producing charcoal briquettes from bagasse with the possible
advantage that deforestation resulting from the production of charcoal would be
reduced,
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Session )

The following papcra were prescented for discusicion: "Potontials and impact
of by-products of the sugar-cano industry" (ID/WG,247/6), by O. Almazdn del Olmo;
"Energy consumption in the sugar induslry" (ID/WG.24(/13), by Fe Duguid and
R, Alpine; "Environmental and cconomic impact of allernative agricultural
sugar technologics" ( ID/WG.247/12), by J. Pickelt and F. Duguid,

Despitc ite gencral title, the first paper proved to be fairly specific
to Cuba, The papor warncd againnl producing sophisticated chemicale with
restricted markets; if cxport was the main objective, severc competition would

have to be faced with large produccr-cum-buyer companics,

The second paper, pointed out that small-scale technology did not prove
to be much different from the lurgo-scale with the same distribution pattern,
but it consumed considerably morc cnergy in the less densely populated rural
area than in urbun centrec, Although the large-scale tochnology appeared to
lose some of its fucl aconomy when the problem of distribution was added, this
loss could be somewhat offsct by distributing inpuls such as chemicals to one
rather than to soveral units. A point of interest was the possible generation
of surplus eloctricity during the crushing scason. It would be technically
feasible, particularly if the idca could be incorporatod into the early stage
of factory desisms It would thus be deairable if government authorities
responsiblo for the sugar industry and power grncration individually could

ocome together at an ocarly stuge,

Although the third paper concluded in favour of a continuation of manual
a8 opposed to mechanical harvesting in the situations oxamined, several
partioipants reitorated that their countries faced a severe labour shortage,
However, after a discussion of the manual harvesting system of Australia
before the introduction of mochanized harvesting, it was genorally agreed that
there was tremendous scopc for improvement in productivity and in the working
conditione of the cune cutter, Thrco of tho items for consideration are the
nuérition of the cane cutters, the improvoment of cutting tools, and an
effective wage-incentivo scheme,
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An important consideration not covered in this paper is the acceptability
of meohanically cut and chopped cane to the factorys, Sucrose losses oan be
serious, so on the one hand manually cut cane would be prefarable, On the
other hand, field staff are faced with the problem of having to supply a
given quantity of cane per day; in certain circumstances, meeting the target
may be possible only with mechanization.

Sesgion 6

The following papers were presented for discussion: "Sociologioal issues
in the design of cane-growing systems" (ID/HG.247/ 1), by A. H, Barolay;
"The impaot of sugar technologies on social change and development" (ID/Wa.247/2),

by A. H. Barclay; "Present and potential sugar production and consumption in
Africa" (ID/WG.247/19), by T. Gedamu.

The first paper discussed the success or failure of the outgrowe: system
in several countries. The influence of the prevai ling land-tenure system was
the next topic; it was recognized that this system could be significantly
altered for the benefit of all. Some participants felt that certain arguments
presanted againet the plantation system were not entirely valid. It pointed
out that a sugar company required a given quantity of cane every day; although
control over small holders could be taken to an extreme, some degree of control
was needed to run the factory smocthly, With regard to the acquisition of
land for new plantations, the difficulties ..ssociated with displacing thosc
living on the land were discussed. It was pointed out that the new settlements

resulting from movement of populetion required careful planning if environ-
mental hasards were to be avoided.

The seoond paper analysed the vacuum-pan and OPS technologies from thi

point of view of social change. A number of participants remained sceptioal

a8 to the suitability of the OPS unit to African conditions and held the view
that the introduotion of OPS would be a backward step. It was suggested that

there might be a compromise, whereby more labour-intensive methods could be

used in small vacuum-pan factories. Much of the less sophisticated equipment

could probably be manufactured locally, which would give a country the feeling

that it did possess the imcw~how and ability to oreate the goods and thus oould
develop further on that basia,



R s R

5
g

M TR e

S

Questions were asked about the Australian experience. It has shown that
the sugar industry has thrived, and broughl abov' Cvclopinent of regions,
despite the fact that in most years it would have been ocheaper to import
sugar. The development has also been assisted by the transition from wage

labour on plantations to the ownership of small farms,.

The tkird paper gave a projection of per capita sugar consumption in
1985 that was judged by somo to be an overestimation on the grounds that
alternative sweeteners would cut into the export markets; others believed it
to be an underestimation in view of the axpeoted increase in the inoome of the
poorest sector of the population and therefore increasced consumption.
Inoreased income, however, dependc on the generation of greater employment
opportunities and hence employment was one of the major clements of discussion

in the prooeedings.

session ]

The following papers werc prcsented for discussion: "Impact of different
technologies on the economic environment® (ID/WG.247/9) and "The sensitivity
of sugar technology performance to changes in techrnical and economic parameters"
(ID/HG.247/15), both by R, Alpine; "Measuring the environmental and economic
impact of alte:iative technologies" (I 'WG.247/14), by J, Piokett,

The first two papers of this session were presented together. The basio
methodology was generally acceptable to the participants and several valuable
suggestions were made for additional costes and benefits and alternative
parameter values, particularly shadow exchange rates. (It was agreed by both
partioipants and authors that the models used throughout the series of papers
from the David Livingstone Institute wore not expected to be used intaot.

It is hoped, however, that enough dotail and explanation was presented to

enable more specific country or project data to be substituted.)

The discussion of the third paper touched on the relationship between
economio growth and the maximismation and utilization of the surplus. There
was some further disoussion of the respeotive merits of the OPS and modern

vaocuum—-pan processes,




TSR

v

The conclusions of tho Seminar were outlinod in tho closing session,.

There was ger...1l agrcemont that the Seminar had produced useful discussions
and that the background p.pers had been exceptionally informative,.
Appreciation was cxpressed of the work done by the David Livingstone Institute,
It was suggested that UNIDO and UNEP should consider organizing seminars
gimilar to the present one. It was noted that the combination of consultante
and practitioners facilitated the discussions, and that the focus of the
geminar on specific industry gave meaning to tho general questions of environ-

mental impact and choice of tochnology.

Much of tho discussion wag concerned with the OP3 technique., There was
general agrecement that this technique and tho probloms of using it in gertain

African conditionus should be further investigated.
In this connoction, onc suggeustion that scomod to command general support

was a programmc phased ac follows:

(a) A further study of the OPS technique in Indian conditions with a
view to ootablishing itu suitability for Africaj

(b) The cstablishment = after suitable roscarch and development - of

_ a number of pilot OP5 plants in "representativo" African countriesj

(c) A systomatic ovaluation of the oporation of these plants,

It was mide clear that not all of tho subsequent attention paid to
teohnology should be given to the OPS tochniques In particular, it was pointed
out that therc was scope for work on modification of the modern vacuum-pan
process, and also scope for a carcful investigation of the circumstances
under which the large- and small-scale technologies would be viable. 1t was
also noted that it might be rolatively easy to establish a numbor of small
OPS factories, but the problem of obtaining substantial amounts of sugar in
this way might present difficulties. The suggestion was made that contact
with the National Sugar Institute of India might be helpful.

It was recognized that the modols that underlay the technical papers
were not directly spplicablo to specific African oountries. It was, however,
felt that the models were useful and suggosted guidelines that could help

individual countries,

It was ulec; felt that large-scale teohnology should not be negleotedj
combinations of large- and small~scale oould be feasibles HNven more considera-
tion should be given to the environmental impact of teohnology ohoicej and

the importance of oonducting market research before using one eystem or the
other was stressed.
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Apnex 1

LIST OF PARTICIPANTS

Qowntry partioipants

ARMB MEPUBLIC OF EGYPT
Tentavwi, M. H. Vioe-President. Socoiété des Suoreries et Distillerie d'RBgypte,
12 Gawad Hosni Street, Gairo
IMHIOPIA
Berhane, 8. Manager. H.V.A. Bthiopia 8.0., P«O. Box 133, Addis Ababa
Shawel, H. Managing Direotor., H.V.A. Bthiopia 8.C., P.O. Box 133, Addis Ababa |

GHANA

Anyomi, C.D. Boonomio Planning Officer. Ninistry of Boonomio Planning,
P.O. Box m6' Aocore

Asubonteng, J. Sugar Industry Board, P.0. Box N33, Acore
Kyei, 8.D. Managing Direotor. Ghana Sugar Estates, P.0. Box 2157, Acore

KINYA

Oketoch, F.J., Assistant Production Kanager, Chemelil Sugar Company Limited,
P.0O. Box 177, Kuhoroni

Wena, N.8. Chemist, Mumias Sugar Company Limited, Private Bag, P.0. Numias

NADAGASCAR '
Randria, B. Ingénieur INSIA. Ninistdre du Developpement Rural, Oomité de
Gestion des Suoreries, [r-1ét§ Sirama, 41 Rue Rasanakombana, Tansnarive
KIOBRIA
Ajala, W.A., Chief Chemist, Nigerian Sugar Company Limited, Bacita Bestate,
P.N.B. 65' Jebba
SUDAN
Bl Sheikh, N.A. Assistant General Manager. Sugar Corporetion, Guneid Sugnr
Pactory, P.0. Box 1, Khartoum
TANGANIA

Kaays, W.d. Agricultural NBoonomist. Sugar Development Corporation, P.0. Box 4355,
1 Dar-es-Salaan

Ceasulismte \

Alpine, R. Benio." Lecturer. David Livingstone Institute of Overseas Development
Studies, University of Stratholvde. 16 Richmond Street, Glasgov 01 1XQ, Sootlmnd,

United Kinglon
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Behari, B.g"/ Bconomist. D-II 198 Kidwai Nagar (Hest), New Delhi 110 023, India

Barclay, T. Research fcllew. David Livingstone Institute of Overneas Development
Studies, University of Sirathclyde, 16 Richmond Streei, Glasgow G1 1XQ,
Scotlard, United Kingdom

Del Olmo, O. Almaza.n.a Project Manaper. C/o United Nations Development Programme,
Apartado 4138, Havana, Cuba

Duguid, F. Research assistant. David Livingstone Institute of Overascas Develope
ment Studies, University of Straihclyde, 16 Richwond Strcet, Glasgow G1 1XQ,
Scotland, tnited Kingdom

Perguson, G.A. Consultant. 00 Becchwood Avenue, Boitisham, Cambridgeahire
CBS 9BG, BEngland

Gedamu, A.T.& P.0. Box 5059, Addiu Ababa, Ethiopia

Kiravanich, P.g/ National Environment Board, 200 Paholyothin Road, Bangkok,
Thailand ‘ ' Co ‘

MaoGillivray, A.W. Sugar Technologist. Operations Department, Booker Agriculture
Intemational Limited, 74/7/7 Greal Rugsel Strect, London WC1 B 3DF, Bagland

Monshawi, Z.A. Research Enginecr. Socidté des Sucreries ct de Distillerie
d'Bgypte, 12 Gawad Hosni Strcet, Caiic, Egypl :

Ohingo, S.W. Managing Director. T.J. Cotiington and Partners Ltd., P.G. Box
41826, Nairobi, Kenya

Paturau, J.M.& Chairman. Joint Bconomic Committée, Plantntion House, Place
d'Armes, Port Louis, Mauritiusn

Pickett, J. Director. David Livingsionc Institute of Overscas Developmeni Siudies,
University of ‘Strathclyde, 16 Richmond Streei, Glasgow G1 1XQ, Scotland, United
Kingdom . .

Unkulvasapaul, Y.E/ National Bnvironmen® Board, 260 Paholyothin Road, Bangkok,
Thailand

Wood, G.E/ Supgur Technologist, Operationg Departmont, Booker Agriculture Limited,
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By S.W. Ohingo

Bnvironmental implications of different sugar teghaplogies
with special reierence to India
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Australian cane-growing and sugar milling - some
implications of the technology employed
By G.A. Ferguson

Potentials and impaci of by-products of the sugar-cane
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Recent developments in the worid sugar industry
By R. Roltmon
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By R. Alpine and F. Duguid
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By R. Alpine and F. Duguid
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