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I. INTRODUCTION 

In order to cfiscuss fully the implications of any strategy for the sug:ir industry. we 
consider very relevant to start summarizing some of the features of the sug:ir 
international activity: 

- Sugar is produced from two different sources. cane and beet. The first comes from 
tropical and subtropical climates while the second comes from the mild ones. 

As a result sugar is produce in almost any country with the exceptions of deserts and 
ice caped areas. 

- t:ane sugar represents around 604Jb of the total and beet sugar 40%. 

- Most of the sugar produced is consumed in the country of origin. with the internation:il 
market representing only a rather small proportion of the total production. slightly 
over 20% of the total production. estimated for the current crop in around 110 million 
tons. 

- The International Market is divided in two sectors: 

a) The preferential markets 
b) The residual or so called •Free Market• 

- The preferential markets are: 

• :rhe sales of the ACP countries (Africa. Caribbean and the Pacific countries). 
representing around 1.4 million tons. 

• The agreement between Cuba and the Socialist Block. representing until 1990 around .S 
million tons. 

• The U.S. import quota representing for the current season over 2 million tons. 

- The •free Market• is the residual of deducting of the total production the self­
sufficient consumption and the preferential markets. estimated slightly below 20 
million tons. inc,uding reexporting. 

- The per capita sugar consumption is 22 kg. per year, with a maximum over SO kg. in some 
countries. 

- There is a widt variation in productivity, with indexes ranging from less than a ton of 
sugar per hectare to IS tons. with a world average of S tons, slightly higher in the 
case of cane as compared to beet. 

- This is reflectt:d in cost of production of sugar, ranging from I to SO cents per pound 
of raw sugar, with an average of over IS cents. 
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The range is wider in the case of cane showir ~ both the lowest and the highest. with 
the average being lower for cane than for beet. 

- There is an increasing use of substitutes. particularly the high fructose corn syrup. 
among the caloric sweeteners. and aspartame. among the non caloric ones. being ve-ry 
important in the case of the U.S.A. 

- Sugar is the strongest case of use of almost any kind of economic policies in order to 
rule the internal markets. Being the most important cases the protectionist policies of 
the U.S.A., the E.E.C. and Japan. 

- Sugar prices in the Free Market fluctuate widely showing two important features: 

• The widest variation among all the commodities, due mainly to the size of the 
international market as a proportion of total world production. 

• Most of the time they are below the cost of production of even the most efficient 
producers in the world, due to a chronic surplus in the market as a result of excess 
supply resulting of the protectionist policies, with no link between internal and 
international prices. 

Currently there is no international agreement to regulate the market with economic 
provisions. 

The increase of the level of self sufficiency in importing countries added to a 
decrease in the rate of growth of consumption has resulted in a shrinking of the Free 
Market with negative consequences on the prices. 

Since the beginning of the 70's there has being important changes 11 the international 
sugar activity: 

- The already mentioned shrinking of the international sugar market. 

- The lowest international prices in real terms, registered in most of the 80's. 

- The increasing share of white sugar in the international market, being in the present 
almost as important in volume as raw sugar, while in 1970 the former represented almost 
90% of the market. 

- In the case of the U.S.A. the share of sugar in the caloric sweeteners market has 
decreased from 85% in 1970 to 45% today, with the rest being taken by the corn 
sweeteners. 

- Asparlame entered in the market at the beginning of the 80's reaching al:11ost 10% of 
S'71eeteners consumption (sugar equivalent) in the U.S.A. today. 

- There is an increasing awaren•:ss of the possibilities of using sugar cane as a raw 
material for a rather large number of products including alcohol, paper. animal feed, 
plastics, etc. 

' 

' .. 
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II. DIVERSIFICATION AS A STRATEGY FOR THE DEVELOPMENT OF TllE 
SUGAR CANE AGRO-iNDliSTRY 

- Traditionally. sugar cane h:is been used only to produce sugar, bein~ used only 
exceptionally for other purposes. 

As it has shown before the sugar producers were facing hard times due to the depressed 
international prices. 

On technological grounds, there is a rather long list of sugar cane derivatives and by­
products, given an excellerat alternative to the sugar producers to get rid of depending 
on only one product, and particularly one with the market problems described before. 

- Diversification, being understood as the integral use of sugar cane to produce not only 
sugar but a number of derivatives and by-products, came to be an alternative strategy 
to develop the industry in the long run. 

- Thus, the first attempt to diversify the industry came from the industry itself, being 
consider as an opportunity to avoid dependence from the international sugar market as 
well as to reduce costs sharing it among a larger number l'f products. 

Even more, the potential increase of the production and use of derivatives and by­
products could reach a volume which would allow a better control of the sugar supply in 
the international market. 

- Since the beginning of the 60's some of the Latin American countries have started a 
diversification process reaching today a considerable degree of development and opening 
a whole new spectrum of possibilities. 

- Today, the diversification of the sugar industry could be undustood as a strategy of 
development of the industry through the optimum use of sugar areas and integral use of 
sugar cane for the production of several goods of higher value added. 

Diversification is no longer an strategy of defense from the low sugar prices, but 
mainly a relevant contribution of the sugar sector to the development of the other 
economic sector in any country. 

It could also be the starting point of a system of cooperation and integration among third 
world countries. 

- Summarizing, we can state the following advantages of a diversification programme: 

• Better revenue-cost ratio while sharing costs among a larger .1umber of products and 
getting additional income from them. 

• To create horizontal integration. 

• Restructuring of the present sugar cane agro-industry through integrated industrial 
multiproduct complexes . 

• Increase of productivity. 
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• Better allocation of resources. 

• Increase of the industry value added. 

• More stability for cane growers and sugar producers. 

• Modernization of the industry with a higher possibility of the use of biotechnology 
in the process. 

• Higher level of research. both basic and applied. 

Better cooperation. exchange of technology and integration among third world 
countries. 

As an example to the real contribution to other sectors we can summarize a list of 
products. among- others. to be produced from sugar cane and used by the rest of the 
economy: 

Sector 

FootJ Industry 
Health 

Agriculture 

Construction 

Chemical lndwtry 

Energy 

Transportation 

Light Industry 

Communication 

Product from Sugar Ca11e 

Proteins. carboh_vdrates. vitamins. ami11oacids. beverages. 
fats and oils enzymes. pharmaceutical products. 

Fertilizers. pesticides. 011imal food. 

Bagasse Boards. 

Plastics. sot.ents. fuels. packing and i111ermediate 
chemical products. 

Fuel Alcohol. Biogas. Bagasse 

F~I Alcohol 

Textiles. Bitumen. Polishes. Chemicals. Printing Paper. 
News Print Paper. etc. 

Insulating Materials 

Resins for Casting Molds 

SOURCE: ICIDCA-GEPL/.CEA-PNUD. ·Handbook of Sugar Cane Derivatives·. 

• 
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- The most important achievement of the diversification programmes in the Latin Americ:rn 
countries has been to show that this strategy is not only possible. but also 
profitable. 

Ill. A CLOSER LOOK TO DIVERSIFICATION 

- From a ton of sugar cane with an average sucrose content of around 10% we could obtain: 

275 kg. of bagasse (50'6 of humidity) 
25 kg. of molasses (88 degrees Brix) 
25 kg. of filter mud (77% of humidity) 
77 kg. of green lea.,es 
69 kg. of dry leaves 
69 kg. of tops 
JOO kg. of sugar 

Using the juice to produce alcohol instead of sugar we can obtain 70 liters of f u<'i 
alcohol. 

- As a first approach we could discuss different types of diversification schemes. 

a) Diversification of sugar production. turning from raw sugar to white or other 
specialities sugar. with a higher value added, depending on the market differential 
among them. 

b) Agricultural diversification. which includes C<!mplementary strategies: 

• lntercrop system, using the space between two rows of cane to produce other 
crops. 

• Rotation of crops iu sufar cane areas. 

This has the advantage of increasing agricultural production without affecting 
the cane production, and only marginal increases in costs, as well as reducing 
unemployment in rural areas and the optimization of the use of the land. 

c) Industrial diversification, including: 

• Alternative use of cane, for example for fuel alcohol, or directly as animal 
food. 

• Industrialization of by-products. 

- Analyzing the case of industrial diversification, undoubtly the most important one. it 
is worthwhile to point out the different possibilities, already being undertaken in 
different countries: 

l. Direct Use of Cane, includin1 Animal Food and Alcohol: 

• Fuel alcohol, which is the most important st.i;ir cane derivative if we consider the 
volume of production, with programmes t4M!d on three al1erna1ives: 



- 8 -

a) In order to replace gasoline as a part or the energy policy. for imporl 
substitulion or generating oil surpluses for export. according to the counlry. 
The main exar.iple is Brazil, by far lhe most importanl producer or foel alcohol, 
with around 13 billion liters. 

II is important 10 keep in mind lhal Brazil, being the firsl sugar cane producer 
in the world, use around 60% or ii in lhe produclion or foel alcohol. 

b) For increasing foreign income through exports or foel alcohol as the case of 
som'! Central American countries, supplying the U.S. market. 

c) For ecological reasons, as octane enhacer replacing lead in the gasoline. as m 
the case of the U.S.A. 

Alcochemistry, through the transformation of ethyl alcohol into elylen and/or 
acetaldehyde, with a large number or derivatives. 

• Direct use or cane, or arter a simple transformation, as animal food. 

2. Uses or Bagass'!: 

• Animal Food, under different alternatives 

• Production of Energy. allowing the mills to be self-sufficient in energy and to have 
a surplus to be sold to the national network or other uses. 

• Furfural, to produce f urfuryl alcohol, f uranic polymers and f uranic pesticides. 
Furf uryl alcohol could be used in foundry and oil drilling. 

• Charcoal. for domestic uses in briquettes and activated charcoal, among other uses. 

• Paper and Pulp, under different uses including newsprint paper. 

• Board, under different alternatives (particle board, fibre boards, bagasse-cement 
boards) as a substitute for wood board for inside and outside uses. 

3. Uses or Molasses: 

• Alcohol for industrial use and human consumptbn 

• Yeast, to be used for both human and animal food 

• L-Lysine, to be used to enrich cereal for human consumption, in the pharmaceutic 
industry and for animal food. 

• Monosodium Glutamate, used as flavour enhacer 

• Butanol Acetone, to be used as solvent 

• Citric Acid, to be used for the food industry as acidulant, emulsifier. fat 
stabilizer and flavour enhacer. 
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• Protein Molasses. as animal food 

• Xantan Gum. for the food industry 

4. Other Uses: 

Such as technical dextran (for oil exploration and drilling, tooth paste. paints, glue 
and pharmaceutical products), wax from filter mud, biogas from wastes and residu:il 
waters for fertilized irrigation. 

IV. THE DIVERSIFICATION PROGRAMMES FOR LATIN AMERICAN AND 
CARIBBEAN SUGAR EXPORTING COUNTRIES 

- As a joint effort carried out by UNDP and GEPLACEA, the Programme has started in April 
1987. with the fundamental purpose to create in the region the network for technical 
cooperation and exchange of technology in every item related to diversification. 

- The main task in the first stage was to make known the experience of some countries, 
particularly Brazil and Cuba, among the rest of the countries with the goal of showing 
that diversification is and effective strategy for the development of the industry. 
being at the same time possible and profitable, but depending on each case on the 
particular situation of every country (including importance of sugar production, 
possibilities of increasing sugar cane production, internal, regional and international 
markets, competition with other raw materials. etc.). 

- Among the different tasks we could summarize: 

• Creation of a network in order to exchange technological knowledge 

• Seminar on specific subjects such as animal feed, paper and pulp, alcochemistry, 
fuel alcohol. biotechnology, capital goods for the industry, rational use of energy 
in the mills, etc. 

• Publication of several books and video on specific items 

• A handbook on sugar cane derivatives, currently in its second edition, including 
technological and economic aspects of diversification. 

• Pref easibility studies for different countries including f urf ural, alcochemistry, 
energy, fuel alcohol, animal food, etc. 

- At present it is necessary to start the secon1 stage of the programme with emphasis in 
two actions: 

• To replace general studies by specific ones 
• to go from prefeasibility studies to concrete investment 

- At the moment we are discussing the possibility of creating a fund to finance 
diversification projects. 
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Among other things the programme has allowed to improve t•1e qu:i:ity of our 
technologist. to develop a capital good industry and to design new technologies to be 
applied in the case of underdeveloped countries. 

\'. THE STATE OF DIVERSIFICATION IN THE LATIN AMERICAN AND 
CARIBBEAN COUNTRIES 

- Although the degree of development among the Latin American countries is very differenl 
in each one. according to their own situarion. it is possible to point oul a 
considerable progress in that direction for the region as a whole. 

- There are already more than IOOO factories working on the producrion of sugar cane 
derivatives and by-products. producing almost 30 of them. 

- The products already being produced at industrial scale are: 

• Pu'p and Paper 
• Boards 
• Furfural 
• Furfurylic Alcohol 
• Bagasse Briquettes 
• Alcohol 
• Rum and Sporits 
• Acetaldehyde 
• Acetic Acid 
• Ethyl Acetare 
• Acetic Anhydride 
• Ethyl Ether 
• Tryacetime 
• Buthyl Acetate 
• lsobutyl Acetate 
• Monochloroacetic Acid 
• Add 2 4 D 
• Acetone Butanol 
• Ethylene 
• D yethaa Ether 
• Glycolic Ether 
• Ethyl Silicate 
• Amino Monoethyl 
• Ethyl Chloride 
• Anyl Acetate 
• MVC and PVC 
• L-Lysine 
• Monosodium Glutamate 
• Citric Acid 
• Dextran 
• Xantan Gum 
• Torula Yeast 
• Yeast for Human Consumption 
• Saccharomyces Yeast 
• Baker's Yeast 
• Protein Molasses 
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• Saccharine 
• Molasses-Urea-Pith 
• Predigested Bagasse 
• Hydrolyzed Bagasse 
• Biofermel 
• Gecabu 
• Melote 
• Concentrated Vinasse 
• Fusel Oil 
• Sorbitol/Manitol 
• Wax 
• Crop Wastes 
• Fertilizers 
• Pajumel 
• Molassts-Urea 

VI. FINAL REMARKS 

The main purpose of this paper is to show, through the experience of GEPLACEA, the 
possibilities of divenification programmes as a viable strategy for the sugar c3ne 
industry in the future. 

Starting from a list of different alternatives, from the technical point of view, it 1s 

possible to make an economic appraisal c.f the possibilities for every industry. 

GEPLACEA has carried out a successful programme on diversification and is endowed with the 
capacity to disseminate the experience in the rest of third world countries. 

As a closing remark we would like to express our willingness to share our experience with 
the Asian countries. in the same way we are already doing with the African countries, 
working together ou practical steps, including every stage already followed by our 
diversifkat:on programme. 



U) 

w 
> 

a:: 
w 
0 

>­
a:: 
t­
en 
:::> 
0 
z 

w 
::r: 
I-

I:.. 
0 

u 
z w 
l­
o 
a. 



I .111r111011cs ) L 

I"'"'""' I ' 
.acrr•e .ac10 I I 

'llHEGAlt 

.a er ro11r 

(TA II OL 

IUTAllOL 

,.Ull.lfllC AC:IO 

T(IUOACTl'I( .ilC(HTS 

j",. A ltllAC:lUTICAL 111ousr1tr 

c:os 11 rr1 cs 

L.aerre .ae1:; 

_ ~ 11rr11rL .tc11rL.o1 rr I 

:--1 LAC:7'0,.lt(ll(S I 

--{ .&C:lllLO 111r1t•~ 

SOURCE: GEPLACEA 

ITACOlllC ACIO 

CO.llC .ilCIO 

OLUCONIC ACIO 

OLUTAlllC: ACIO 

,.AHTOTHCNIC AC/O 

POLIN'l'DltOJCI - ACID 

CEL.L.ULAHE' 

SUGAR 

OlXTllAll( rrc 

I orrr11ac11rs --j I I CLINICAL orxr11.a11r I 

I •••• '"'""'"' J ! , ....... ,.,, ... , I 

llCOICIH( 
CMllLSIOH 

l·l 1urrLrHr GLrCOL 

HYl'ltOSC 

.&LLTL SUC:ltOSE 

l'!l,,.OltATIOH 
OIL WCLLS 

M(OICIN( 

fMULSION 

OIACCTATl' 0' 

SAC:HltOSC 

HC XAISO Ill Tl llATC 

rsrr.~s 
I 

SUC:lt0$( 
OC:TOC:lTATC 

I I , .. , At:IOf H 
s11c11osr 

OCTOHITllATC 

I 
I 

ANNE;\ II 

AlllNO ACIOI 

,.,,ucrosr 

HIOllOXI lllTHIL 
'Ull,.UllAL 

01.YClll 0 L 

H-, lllTHYL ,.,,., .... ZINC I 
I 

SA CllOIC l'HCllOL 
,.011 MAl.OCHYO C 

L..___.f- AllAIOHIC -Acto:o==J 
I 

j 11110NUCLf lt:ACIO-l~HAT] 

[ •LAIT/CI AHO l'LAITl,,fllf 

, 0 0 0 IHOUITAr 

~llOl'IL( Hl OL rco L 

IOllllTOI. lllAHHITOL 

.... 
w 

A SC 0 II I I C A C I 0 l __ 
',,,_,' I I 

I ,,., ..... ,,, ~ 

.,, A 1111 A er u TICA L l'llOOllC Tl 



MOLASSES 

SOURCE: GEPLACEA 

- 14 -

ANNEX Ill 
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TORULA \'EAST 

YEAST fOH lllll\IAN 
CONSUMPTION r NUCl.EIC ACllJS 

L-L\'SINE 

CITIUC ACIU 

MONOSODIUl\I GLUTAMATE 

-ETll\'LIC ALCOllOL 

CAUBON DIOXIDE 

FUSEL OIL 

MUSTS 

ETllYLENE 

RUl\1 

r 
FEHTll.IZ.F.n 
ANIMAi. Ff.l~U 
TOHULA \'EAST 

SACCllAHOM\'CES \'F..AST 

IUIODOTORULA YEAST 

LACTIC ACID 

l'ltOTEIC MOLASSES 

BUT ANOL-ACETONE 

ACETIC ACID 

[
ALCO-CllEl\llCAL 
DF.ltl\' ATIVF.S 



• 

--~---~---------------------------

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

PITll 
I 

( DAGASSE I 
' ' \ 

\ 
\ 

\ 
\ 

\ 

' 
' FIBER 

- 15 -

ANNEX IV 
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ANNEX VI 
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ANNEX VIII 

ACRICUL TURE DIVERSIFICATION THROUGH INTERCROPPINC AND CROP 
ROTATION 

~ :., utilization of sugar cane areas to produce food as intercrop and crop rotation is :m 
option to increase the diversification of the sugar cane sector. 

There are many experiences on the subject, including Barbados, Indonesia, Fiji, Brazil. 
Costa Rica, Mauritius, Colombia and Australia. 

The advantages of such a programme are· 

- The sugar cane areas are usU2Uy soils f high productivity 

- The cane growers have already a infrastructure to start new crops 

- Maximize the use of capital goods and equipment, reducing the size of the idle season 

- It gives additional revenue to the cane growers 

- Increase employment reducing migration and fluctuations in the labor supply 

- It could increase the productivity 

- It reduce risk of erosion 

- It has a multiplier effect in the agricultural sector 

GEPLACEA is already working in a project on the subject with the objective of helping the 
countries to start an intercrop and crop rotation programme for sugar cane areas. 

The expected results of such a project are: 

• To set a network for exchange of experiences 
• Projects for specific countries to be implemented 
• Training on the subject 
• Publication of methods and experiences 
• A handbook on practical questions and recommendations 




