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 EXECUTIVE SUMMARY

Th1s stndy 8’ obJectlve was to 1dent1fy poss1ble ways ‘in wh1ch
3w1ld babassu palm stands, and exlstlng farmlng systems that
lncorporate babassu as an element, can have increased economic
viability.' Many factors at work suggest that the future will
hring<a change in the social and economic condition of the’localf
‘peasantry and therefore the future of the babassu palm. |
:Soclo-economlc impacts are being analyzed separately in other
;collaboratlve studies in order to comsider all relevant factors
atfecting the landless poor who depend most significantly on

habassu for their livelihood.

'The babassu sector of Bra21l (most of 1t concentrated 1n the

7State of Maranhao) has four relevant components.ig_ﬂ

zllz‘The Babassu Forest

The Land Owners:nf;
; The Peasants

}gtf;rhe 011 Producers

mim



Invspite of rhetoric, the forests and the peasants have fewv true
: defendere. On the other hand, the landowners attempt to produce:;
 the most lucrative cash crops and the oil processors will |
crush any available seed which is profitable. The apparent'
nvailability of technology end capital makes it financially
aftractive to produce cash crops (e.g., sugarcane, soybeans,

rice) by highly mechanized means. This puts more pressure on the:
bnbassu oilseed commodity systemlﬁoeptbve itself econonic.nndf

]ﬁ:bfifable;gj

'gOne‘“f thelflndlngs of’fhxs”study 1s that the number of babasrd

;palms is! slovly,but{steadxly bexng reduced.; In areas w1th the .

imost dense and productxve babassu stands, large tracts of land
ihave been cleared for mechan1zed agrlculture. ,In‘the‘a:ea °f;th¢[
cerrado (savanna), where babassu is even more 1mpo:tan£ in n
~relative economic terms, many landowners are not interested in
the palm product. Nevertheless, sufficiently large numbers of
;trees exist to enable a reversal of this trend, provided that

‘necessary actions are taken and continued.

‘Our est1ma;e of the gross annual "value-added" by the present
Iindustry totals US $150,000,000 divided among the peasants,

imerchants, landowners and pressers.



A central issue of th1a wotk is conszderatzon of the potent1a1 of
v.the 1ntegra1 procesazng ayatem for the babassu fru1t. It 13- afi
vatrongly be11eved that the present mode of utilization of babaasu
‘kkernela alone for 011 will very slowly dzmznzsh in absolute szze
and much more’ rap1d1y in its relative aoczo-economzc 1mportance.
Bowever, if the fruxts vete utilized more fully - v1a 1ntegra1
nrocesa1ng - the entire aectot could be rev1ta11zed over the :
med;um term (10 years). It is belxeved that thla can be achleved

despite past failures in this endeavot.

The critical issues which have negatively affeoted’all integral
ptooesaing projects are: .>
'vi."Financing. In the early 1970°s financing was too

eaay and too cheap, inviting the "easy come-easy go" approach.
Subrequently, due to a general shortage of capital in the econony
and the "cane alcohol approach" (as a gasoline substitute), the;
flow oflfunde dried up completely.

- h 2"7Hanagement. In generallmanagement has been
eatremely incompetent in dealing w1th these ptoJects.

‘ 3. Technology.

a) Agronomy: Almoat no work haa been done to

1ncrease the yields of the w11d foreata. j'

b) Procesazng: Planta have been’bu11tfdesp1te

11tt1e or no experience in breaking the fruzt, atorage, handlzng,:

charcoal and starch production, etc. o

o =idi-



4. Bav Material Supply and Marketing. Industnahsts,

fgenerally did not study these aspects in depth, as the- fee11ng

"yos;they posed little problem.

lTh1s study concludes that these four cr1t1ca1 1snues can be faced 
fand solved. The approach ;oﬁcn”1c-on tvo levels' nedxum tcrm |
‘and long term. The f1rst part recomnends various actions'»
‘directed at the need to "recover credibility" of the sector and
to proceed with‘new integral processing activities. The latter
\consists of on-going agronomic and processing research activities
oS'veii oo iobbying for relevant legislation regarding land
vuciiization. from an cntrepreneurial standpoint a credible
’feasibility study (business plan) is needed to procure‘adequate» 

financing, and at the same time, an effective management team

' ﬁust be developed.
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“INTRODUCTION.

k“_1niBraz11 and 1ts future in that country, and other
yﬁcountr1es where these palms are native. It involved careful
Eeons;deratxon of the background literature, fieldwork in Brazilg
iﬁ;é?lsuhsequent discussions with specialists in the different?
Lfareas. Our ~gratitude is extended to Michael J. Balick and
‘;Barbara Pick for assistance 1n the preparatzon of th1s report. to
gAnthony and Suely Anderson, and James E. Austin for permission to
z_use some of the fxgures on production and flow charts presented
ffhere, This study vasvfunded'by the U.S. Agency For International
;Deyelopment (Offiee of the Science Advisor) through grant number
fDAN-5542-G-SS 1089 ("Domestication of the Babassu Palm") to The
dNew York Botanical Garden (Michael J. Ba11ck and Gh111ean T.
Prance, Principal Investigators). The study vas carrzed out
‘concurrently vxth a two year-long comprehensxve study by Peter Hl‘
’Hay on the socro-economxc aspects of the babassu 1ndustry 1n
iBrale, to be submitted as a doctoral d1ssertatxon 1n Sl
;agr1cu1tural economics to Cornell Un1vers1ty. These studxes‘aref?
izntended to complement each other and present a balanced -

assessment of the babassu 1ndustry and 1ts future potent1a1.l


http:Brazil,.to
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THE GROUPS COMPRISING THE BABASSU INDUSTRY
Thxs study addressed the questions of whether the babassu palm
industry can be made more viable and if so, in what fashion.
' "The 1ndustry might be interpreted as a sector where there is &
general concurrence of aims amonz all parties involved. It 131

important to note that this is not the case.

The relevant groups involved in this ihdustr§ dhditheij
respective motivations are:

1, The Peasants. It is estxmated that some 450 000 women

and their families base part of thexr economxckeixsfence on thé
babassu palm. We believe that presently thexr sxgn1f1cant :
babassu-related activities are:
a) fruit collecting, breaking, and selling the kerdgld-fd;?
cash, or trading for needed commodities;
b) homemade charcoal production from‘endqcétpafdgadﬁﬁfdééif
.and sale on the local level' | |
‘?)Jécdnstructxon and productxon of domestxc materzals from

the leaves and trunk.v

15The fruxt collectxon and breakxng 13 quzte seasonal while
»fcharcoal productxon and leaf-stem utilization is year-round.}
dOther agrzcultural activities of the peasant include cultzvatzon
'iof corn, beans, cassava, and rice, 211 grown for their own use

(rice and cassava are also grown for trade and cash generation).
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2, The Landowner. In many areas radical changes have occurred
- through huge government credits, resulting in the development of
large mechanized farms often owned by "out-of-state immigrants"
or investment groups. These are in large measure modern improved
pasture operations. Crops grown by mechanized agriculture are
“mainly soybeans, sugarcane, and rice. Other areas remain ﬁérél‘
'fraditional and where this is the case the shifting
avéultivation-grazing-bahassu combination is more frequent. Thus,
»the landowner ranges from an absentee individual or corpora;ibn~,'
‘to the local "godfather" who lives on the land or in the hearbyf‘:

vi}lhge,vcollecting rent -~ in cash or in-kind.

,’3;-:Thé Local Merchant. Several hundred small and large

~ merchants are dedicated to agro-commercial activities which .

include buying kernels from peasants and selling them to fh@f&iﬁff

processing industry. Some merchants” income is deriﬁéd #i@&gé;i
solely from the kernel trade, while others are largely RPN
diversified in their activities. Furthermore, there is a Fié;;éfe
vith the storekeepers who sell their wares to peasants in 

~exchange for kernels.

A 4;‘ The 0il Processors. Some 25 plants operate in the Northeast
and Goiés, ranging in size from several hundred to 15,000 metric
tons (MI) per year in inatalled capacity for babassu o0il and
processing of other oil seeds. Approximately 120,000 MT of

babassu 0il are produced annually.



—4-;_
Some 0il companxes make soap fof local use, but most. 011 1s sold
‘to the soap factorxes in the south. " Some 400,000 HT of_spap vas’
consumed in Brazil in 1983, representing some 200,000 MT 6f
lauric o0il and tallow (the tallow:oil proportion varies accord:ng?
to relative prices, but usually ranges from a 50 50 to 70 30

ratio).

5. The Integral (Babassu) Processor-Entrepreneur. This group is

motivated by the enormous natural resource embodied in the
babassu palm, the energy shortage of the 70°s, and the
govermment“s willingness to finance highly leveraged,
energy-related projects. Interestingly, only one of the‘

promoting groups is native to the region.

6. The Government. The government is concerned with the issues

of power and development, trying to be everything to everybody.
However, the critical actions add up to strong promotion of
improved pastures, mechanized agriculture, minerai'repbufce'

development and urbanization.

‘7. The Scientist-Naturgiiét. A vefy small group of Brazilian
and fore1gn scxentxsts are’ preoccupxed thh long-term issues,

- such as conservation of the Amazonian forests, cultural survival
~ of indigenous populatibnﬁ, ecolégical'balahéé;»cliﬁate and

. nutrition.
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RECENT CHANGES AFFECTING THE BABASSU SYSTEM

Several critical events have taken place, some 310'17»;0£hé§'

rapidly, that have affected the interrelationship of_ﬁﬁ?;pqr i ff

involved in the babassu industry. These are:

- 1. Change in diet, especially in the densely populaie ;

louth from coconut milk and fats tovards nargar1ne and lxght
vegetable oils. | | |

2. Partial substitution of soap (especially for‘vnshing
clothes) by HDS (hgavyéduff‘sfnfhetic) detergents.

3. Large subsidief‘and lbqps to the Northeast for roads,
construction, housing,iééhéﬁiied agriculture and pasture
development . R

4. National enefg§¥ﬁoiicy heavily directed towards use of

sugarcane ethanol for fuel.

These events have resulted in peasant migration towards edges of
the farms, roads, and urban centers, a gradual destruction of the
babassu forests and substitution by mostly mechanized farms. In
addition, many men have left (without their families) for the new

gold fields, both in Maranh@o and the neighboring State of Paré.

The results of this are seen in the oil processing plants where
different oil seeds (e.g., soybeans, cottonseed, African Palm)

vhich can be utilized interchangeably are being considered for
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use. The‘peasantry, on the other hand, continues to prnduce on |
'fper'cap1ta bas1s the same quantities of kernel as before. This-

:may be due to their reduced access to arable land and thus an
‘1ncreased dependence on the babassu as a source of income, and

| alsp:to increase in their numbers.

COMPONENTS OF THE EXISTING INDUSTRY

RAW MATERIAL

The babassu coco (fruit) cnnEisie'df fhe;kernel, endocarp,
mesocarp, and epicarplﬂ For - all practzcal purposes, the ep1carp
has never been explo1ted and the mesocarp very little. Each»ton
| (1,000 kilos) of fruit yields some 40 kilos (KG) of lauric oil,
30 KG of meal (animal feed), and 200 KG of charcoal. Also
potentially recoverable are some 250 KG of condensible gases (for'
tar, methanol, and acetic acid). Detailed (theoretical)
composition is available in the literature. For example, the
‘draw1ng on the following page, taken from Anderson and Anderson o
k(1983) illustrates the data for technologies in the pilot stage ‘j
';n the city of Bacabal in the heart of the babassu zome of

"HaranhSO, in 1980.

Contrary to older reports, recent aerial reconnaissance ehowe
that oaly some 7.0 million hectares of land are effectively
covered with babassu in the four major states where it grows in
Brazil. No accurate data exists on the remaining states where

babassu "occurs" in scattered stands not yet fully inventoried. .
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Fxgure 1. Flowchart of products derived from babassu fruits by
industries in Bacabhl, Maranhdo, during 1980. Diamonds
represent "either-or" options. Numbers are percent of
fruit weight. Adapted from Mendes and Carioca (1981) and
Empresa Irdustrial de Bacabal (pers. comm.). From:
Anderson and Anderson (1983). Used with permission of the
authors.,



8-
The area of "occurrence" is approximately double that of
effectzve coverage." In our judgement, 3.0 to 3.5 million .
hectares are economxcaliy accessible. The_rest wouldkneed~y

additional access roads; ‘

Reports on yields from wild groves vary between 1.2-4.7 HT"of"
coco per hectare;’witn occasional higher yield reports. These
variations are due to inaccurate data; different var1et1es,
denszty, and health of trees; soil fert111ty; preczp;tatxon
fluctuation from year to year and region to region; frequency'of
-the female flowers on trees, and other factors. Therefore, a
conservative calculation of the amount of fruit available would
be 3.0 million hectares at 2 MT/hectare (a widely accepted
average). which gives 6.0 million é& of fruit, or some 240,000 MT
lfof‘oii, 180,000 MT of kernzl meal, and 1.2 million MT of |
charcoal. It should be noted that according to available
statistics, the above mentioned 240,000 MT of oil production has g
never been reached. Table I shows most recent output data
describing only about a 30% utilization of existing fruit

production or slightly over half of that "economica}iy:

accessible."

Much speculatxon ex1sts‘about the reason for th1s shortfall 1n s
production.: We be11eve 1t 1s due to the dszxculty 1n reach1ng~f
a11 access;ble fruzt, 1n other vords, under the present AT
soczo-economzc mode of collectzon, the "accessxble fru;t" 1s ;ﬁf‘,.

fact h1gh1y overestzmated or hxghly theoretxcal.;



TABLE 1. Three State Rate of Barvest (Soufce of 982 Kernel)

State Area Covered Aprox. Ares I of Potential Mean Prod. Annunl Annual Barvested

(1000 HA)  Barvested (1000 BA) Output (NT/HA)  Theoretical Prod.* (1000 MT)
Prod. (1000 MT)

Marah@o 4,723 1,559 B 16 7,976 2,621
Piaus s e L 626 286
Goiks T 231 1T B X YY) 3,32 693
Total 6,364 2,021 308 1.859 11,926 3,600

(Aversge) (Weighted Average)

*The amount of fruit barvested in 1980, based on kernel production statistics.

SOURCER: MIC/STI, for estimates of area effectively covered and mean productivity of stands
by State. IBGE, 1983 for kernel output (1980 data); kernel treated as 7% of fruit weight.

:iﬁéfqpiiéction and breaking process has always been, and still
‘é;; a cottage industry largely employing women who go out and
‘§611ect the fruits, and break them by placing them on an axe and
:hitting them hard with a piece of wood. The kernel is then sold
to the farmer (whose land they rent to live om, paying usually in

a share of the rice crop), directly to a merchant, or more
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rarely, an oil presser., The peasant usually obta1ns 50-702tof

the landed cost in the 0il factory, many var1ab1es play

number of 1ntermed1ar1es, volume, season, type of harvest year,

impurities, distance from plant, credat and current rate ofawj

inflation.

It 1s 1mportant to note that 1f some 450,000 families produce

over 300,000 HT of kernels, at the 1983/84 harvest peasant pr1ces

of us $250/HT th1s results 1n income of US $75,000, 000 or some

us $170 per famrly per harvest. The calculat1on of thrs»rs’asf

follows.:

| 5~KG/day per family'x l35-days of harvest = 675 KG/familyﬁf‘

675 KG/fam11y x 450 000 fam111es = 300,000, 000 KG of kernel =
300 000 MT of kernel.‘ ' ke

Gaven that the 1ncome from sale of babassu kernels represents a

cons1derable share of the peasant 5 cash 1ncome 'a ad w}change'

71n\ he collect1ng-break1ng would have an 1mpor nt kcatastroph1c)

fshort-term impact on a s1gn1f1cant number of peasant households.

,Avazlah111ty of coco (1n kernel form) to the 011 processor seems

-to be quzte 1ne1ast1c to. przce.j The peasants accept the market
praces vhzch are cyclacal each year, reachzng the lovest levels
during the peaks of harvest (October) and then rising by May when.

most industrial plants stop pressing babassu (Table II).
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TABLE I1. Seasonal Fluctuation In Price Of Babassu Kernels

_Yéar Price in Oct. Price in May Change 6 Mo.

Real Change

el | Inflation
iip}jfzgw,: cr$;;5.65¢ Cr$ 7.45 322 19% 13%
1978-79  cr$ 825 cx$ 12,00 51 211 182
Cr$ 19.75 187 502 () 32
: $26.00 x5 () 3
Cr$ 36.50 . et e2s0 1s e ssz
 1¢;§i§2;po:f1,fi Cr$150.00 137 662 (-) 532
_ €r$310.00 €r$900.00 1902 1102 802
Average: 672 602 72

Sources. Prices placed at the piant, from CACEX; inflation rates
from Fundag¢do Getdlio Vargas: Conjuntura Econémica. Price changes

calculated by Peter H. May.

The relatively fixed price of kernel production is bgligﬁedit¢f

ﬁgAdiéggtedabﬁlvarious factors:

foo when there is nothing else avazlable, otherwzse

1. Behavior Patterns. Some of the fruzt:‘”“tu”ﬁ

cyzng and breakzng volume is related to- how‘presséd‘th

iﬁeasantifam111es are for cash, how much cash the narket przces
’v1ll genetate and how much fruit they can effectively collect
(this latter quantity is usually governed by the distance of |
»trées from their homes and landowners” policies with respecf to 

access for collection).


http:Cr$900.00
http:Cr$310.00
http:Cr$15o.00
http:Cr$132.oo
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2. Climatic Factors. It 13 belxeved that in dry years
fruit yields drop significantly. Others belxeve that thxs 1s a

myth and that the reduced yxelds durxng a drought may be due to

the greater frequency of forest fxres or the same quantxty of

fruit harvested over a much shorter pgrxod of time.

f;3;;ygggggggggig. This is the total number of peasants

dedxcated to collecting and breakxng babassu kernels. A widely

\hel abelxef is that babassu kernel production is on a definite -

'aﬁd sbarp declxne. Lately, many men have left to work in the

gold fxelds, and some families have moved to urban areas. Eield:
observatxons do not confxrm this decline. On examining the |
. records of one large babassu merchant it was found that his sales
volume for the month of October had increased dramatically over

the last four years (Table III),

‘1;4(TABLE I11. Kernels T:aded By Representative Merchant

Month : _J;, - Kernels (KG
October 1980 — 277,000
October 1981 . 319,000
October 1982 305,000

T
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Dur1ng this same per1od real kernel pr1ces remained ot nearly
the same level -- an average of US$ 0.48/KG placed at the plant
51n 1984 constant dollars (down from a long~term prxce of US$ |

0.67/KG in the 1970°s).

gThese fxgures are not conc1u31ve, lxnce 1t 13 probable that the
imerchant is now trave111ng larger dxstances to buy the kernela
fand also the month of October is by no means synonymous w1th the
,eht;re season, which varies in 1ength. However, Table III
provides an indication based on facts rather than conjecture.h:ffij
Another pertinent observat1on 13 that urban women regularly go‘hh;
U'daxly trips from towns and cztxes to break fruit. The graph 1n
Figure 2 illustrates the rise in kernel ‘production in Maranhio as:
well as Brazil. The population scale on the same figure
indicates that this growth in kernel output is strongly
correlated with an increase in population, rather then an- .
;increase in individugi productivity. The "R2" -- a‘Qenefhiiy"”
| accepted statistical mehsure‘of correlation -- between populatioh‘
growth and growth in'bhbasbu kernel output vas almost 0.925 for

Maranhdo, out of a possible 1.000, or nearly perfect correlation.
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-Fig. 2. Production of Babassu kernels in Maranhdio and Brazil
~ (solid line), 1920-1979 and population in Maranhdo
(dotted line), 1920-1980. Source: IBGE, Anuério
Estatistico (1983 and previous volumes), after Anderson
cad Anderson, 1983; population figures provided by
Peter H, May.
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;Anbther 1ﬁportant aspect of the avaxlabxlxty of the wild grown
?fruxt ia the "moving frontier" or the advent of mechanized farms
i(prxmarxly rice, sugarcane, soybeans, and corn) and an extensive
road system. Theoretically, the roads should have brought
fincreaued collection accessibility. In practice the forced and
jvoluntary peasant migration to the edges of the farms and main
»foa@s‘has, in fact, greatly decrecsed the amount of accessible
‘ffﬁiﬁ‘dnder the present mode of collection. Furthermore, the neﬁ
néchanized farmer usually views the peasant’s presence as an
'undeﬁifqble element on his new farm which needs very little

unskiiled labor.

fiﬁéigo#efnment's attitude is predictable: at the Federal level
1£ﬁmé?oua actions have been planned to "save the babassu" and to
:ﬁ#teﬁpt its exploitation for energy-related goals. As the latter
;Became less realistic (with possible exception of charcoal) the
iFederal interest remained more as a socio-political expediency.
ﬂAt the local (State) level, the attitude is much more open: the
. large loans and investments are destined towards those areas that
address short and medium term issues. Therefore, construction,
large scale food production, and social services provide jobs,
incone, and quality of life the new lower middle and middle

'claslec dcland. ‘The peasants and the paln forectc are v1eved as f 

.unxmportant;and even as 1mped1nenta to progress.



'nay be obtazned from ratxonalxzed management: f ‘atxv . stan

plantatzon establisbment.

Pre11m1nary field observatxons carr1ed out by a number of

researchers 1nc1ud1ng Mariano Mendes (for Agrxma and:the i
Inst1tute of National Resources of Maranhﬂo) 1nd1cate that y1e1d§b
can be systrmaiically increased with relatively little investment
or operatxonal costs. The methodology is quite simple "if one
knove what he is doing." It consists of:

a. establishment of an optimum demsity of trees,

_eetinnten‘et;npproximately 100 trees per hectare;

_affb}‘”eelection of locations in areas where the water
,avnzlabxlxty for the plants is greatest (zones of high
prec1p1tat10n, clay soils, non~flooded areas, stream banks,
”tbtffbfe. systematic elimination’bftrees vith abnndnntjndlei
flovers, and; . -
S d. systematic planting of babaseu varieties»that;
vrthxn remainiag groves, have shown greater y1e1ds in specific

areas .



S VL
”kB:ggdLOQV:gsgpnse:in ménggédfnggiy§i§tpndsfind anticipated
;i;;sdif#uusiﬂg‘impioved cﬁifufai‘££eéthent§ (using methods
;iésﬁhehﬁurate to those that have achieved success in West African
E¥§i1 palms) axperts consulted feel that with little investment and
very low maintenance costsl a yield of 7-12 MT of fruit per
hectare can be obtained in existing forest areas. The yields are
; calculated on two hypothetical systems ~- one with 100 trees per

L?hectare, assuming some 70 KG of coco per tree; the 6ther

estinates yields based on 120 trees/HA and 100 KG/tree of coco.

Consequently the available products breakdown would be as

described in Table IV,

Any combination of the sbove improvements could result ina

significant increase in the sectoral production. ;Notéftﬁﬁg he:

above hypothesis must be tested. Nevertheless, the-hiatofy{ f?*

agronomic domestication has shown that significant j;éig*
increases with time and research are the norm. witﬁyﬁé;‘?{ﬁFhéx
best example is the African 0il Palm, once only a viidjtréé iﬁ  
the forests of Africa. Wild yields of palms in the forest
approach 870-2000 KG of fruits per hectare (125 plants per

hectare) while domesticated, improved varieties of this same palm

INative stand management costs in the Cerrado of Maranh&o
involving m&nual clearing of brush and thinning are about US
$105/HA initially. Annual manual juvenile palm cutting to
maintain pasture quality is about US $15/HA. Data compiled from
farmers and CIMEC by Peter H, May.
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Bypothetical Production From Managed And Uomsnaged P;bn‘hu~8tqpqy!_ :

Product Output/HA/Yesr (KG) Anppual Prod. Vslue® Ipcresse over

Trees/BA Fruit/Tree(KG) Fruit/EA (X6)  0j1 Meal Charcosl per HA (US$) U d Stends (I
Current Yield ‘
(unmanaged 20 2,000 80 60 400 US §.135 0
stands) - ; )

100 70 7,000 - - 280 210 1,400 © U8'$ 470

120 100 - . 12,000 480 360 - 2,400 wssel0 . oswx

81n final product prices prevailing in the Iirlt tri-elter of 1984 (US $1200/MT;US $ 100/MT clke. L
and US$ BO/MT charcoal), IR L S R

yi;ia}15,000-30,000+ KG of fruit§ per hectare in éafefﬁily'
managed plantations. Applying domestication technology and
bverall lessons learned from the African 0il Palm to babassu

. could result in substantially increased yields according to the
experts interviewed. A theoretical yield table for a

 domesticated babassu plantation is provided in Table V.
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'ﬂiAan«v. Theoretical Yields Of Domesticated And
' Improved Babassu Palms® (In KG/HA)

KC Fruits Per Tree/fear: 40 80 125 150

k'Trees Per Hectare: T
115 4,600 9,200 14,375 17,250
160 6,400 12,800 20,000 24,000
205 8,200 16,400 25,625 30,750

8The spacing is based on a triangular system developed for African 0il
Palm and allows 10, 8.5 and 7.5 meters between trees (115, 160, 205
trees/HA). Fruit yields are based on actual fruit weight per panicle
recorded from individual trees during a 1981 study in Brazil (Balick and
Fraz#io, unpublished data) and assume two panicles to be produced per palm
each year, under the improved circumstances.

Using this table one can predict a minimum yield.of 4,600 KG of
kbabasau fruits in a planting density of 115 trees pef hecgéié;a;
hﬁsuming each tree produces two 20 KG panicles per year. ﬂ&ﬁe |
that some trees observed produced 4-6 panicles per year, bﬁt
fthi§ is clearly the exception. The yields in the table are
 £ﬁe6:etica1 but are achievable if plantstion cultivation is
f;;ﬂqidered. An important point is that the yield projections
if;)r cultivated stock based on numbers from wild yields in Brazil
,éould be grossly understated, once proper cultivation techniques
are worked out. As in the preceding paragraphs, the information
concerning yields is hypotheﬁical and must be tested to enmsure

accuracy.
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PROCESSING
Other than the various "integral processing projects" (see page’
29), the babassu fruit processing activity consists of the
kernel pressing sector (for oil and cake/meal), and the cottagé'
activities of kernel extraction, charcoal, oil, and flour
»p:dductidn. Starting with the latter, the cottage-level oiltaﬁd
flé#f production ﬁas never been very substantial. Manioc, fice;
an& cprn are widely available and are either purchased or
produced by the peasant. In the case of the oil, very cheap
soybean and other oils can now be purchased, and the peasant now
has some cash income and geographic opportunity to spend it.
Therefore, only charcoal remains as a cottage activity of some
importance, i.e., as a domestic fuel for one’s own use or to

exchange with neighbors for other needed items or cash.

The pressing of kernels is a full-fledged regional indud;:ialx
sectér, so important that in the first half‘of the cenfdfy‘it
was "one of" or "the" most important'indﬁstrial economic
activity of Maranhdo. Thus, large‘fortunes were made in babassu
oil production (the number of processing plants grew to about 70
in the early 1970’3).‘,8in¢e;then the sector has suffered
conside:able shrihkage, and is ntilikshrinking as a percentage
df}ﬁﬁélbtate's GDP. The main reason for this is mot so much
redﬁéfion of gross margins, but rather the scarcity and high

realyéost of working capital. Furthermore, the astronomical
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rates of inflation (currently at 2201 per annum) are making
management very difficult so that only the best managed
factories will survive (by extremely efficient rotation of thei;]f#

‘working capital while keeping bank loans at a bzre minimum)

’18ince kernels are available only 5 to 6 months a year and the
variable cost of machinery is quite low, most plants have
historically opted to install sufficient capacity to vork‘gaﬁe.7
to 8 months a year (storage of kernels was tried and diécarded

~ due to ﬁuality problems and lately due to the costs of working

‘ éafital). Note that the installed crushing capacity exceeds the
potential kerrel harvest, of which only about 1/3 reaches the
crusher (due to the large quantity of fruit in economically
inaccessib.e stands). In recent years other oil seeds are
becoming available in the area (e.g., soybean, cottonseed, and.
African Palm); therefore many of the efficient pressers are
actively planning and experimenting with using their idle
capacity in the off-season to maximize returns on their

processing plants.

Practically all the babassu 0il is sold in crude form to the
soap industry which depends on this local supply due to
protective barriers in the form of tariffs, import quotas, and

dollar availability. A small part of oil is refined and used
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for chemical and edible purposes. The press cake (5-10% oil
‘,eOntent) and meal (1Z o0il content) are sold as animal feed.
The meal is exported more frequently then the oil due to
international prices that are relatively better than domestic
market prices and fluctuate less. The o0il is exported usually
every fourth year due to sn international coconut price cvcle:
the rain-drought cycles in Asia (Philippines, Sri Lanka,
Indonesia, and Malaysia) and Oceania (New Guinea, Fiji and
Mozambique), where the bulk of the world copra and lauric Oii
production is located, bring a sharp decrease in harvests (up to
202 of current production levels) every fourth year. Thxs, of
course, greatly affects the international prices. Consequently,
the lauric oil price (usually around the US $0.15-0.20/LB level)
increased to the US $0.50/LB level in 1973, 1979, and 1983,

This price cycle seems to continue in spite of the advent of
synthetic fatty alcohols, since they substxtute only in part the

natural coconut oils,

In general oil pressxng and‘meal productxon is a very lucrative :

act1v1ty for those firms;that are properly capxtalxzed and
‘ profess1ona11y nanaged, even 1f the prof;ts are no longer of the-
ivindfall type as in the early part of the century. Although it
is difficult to obtain data on the profitability of individual_“

factories, ve estimate return on investment (ROI) of
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the successful operations to be around 25Z. The better-managed
0il pressers do not depend on babassu kernels as their only raw
material; they can modify their plants (in a short-time and at
lov cost) to process other oil seeds according to availability
(cottonseed, soybean, and African Palm are the most likely
alternatives). Because of this situation, the cash squeeze and
the protected market position, the oil presser has relatively
little incentive to consider an up-stream integration in order

to insure his babassu kernel supply.

COMMERCIALIZATION

This section deals only with babassu (lauric) oil, soap, and
meal in Brazil and international markets. Charcoal and other
potentially marketable babassu products are treated in the

"Integral Processing Proiects" section.

~Over the last three decades the industrialization of the oilseed
;ector has resulted in extremely attractive yields, especially
in the African Palm and soybeans. Simultaneously medical
experts and marketing campaigns have successfully promoted the
"low cholesterol diet." The combination of the low costs and
marketing have brought about an important food usage shift

tovards the more polyunsaturated oils.
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The above situation has relegated the lauric and palmitic oils
(cbconut, babassu and African palm), to be used primarily in
soap-making, toiletries, fatty acids, non-drying alkyd resiqs;
and other specialized areas. The Brazilian soap market in 12833
wvas approximately 400,000 MT. Heavaduty synthetic (Eps) |
detergent continues to grow in use a8 a substitute to the cheap
or extruded soaps (approximately 40Z of the cheap soap market
has changed to HDS, and thic trend continues, especially in
urban areas). This substitution, however, has not had a ma jor
effect on the amount of lauric oil used in soaps. This ié du§ 

tpithe‘need fotklaurié 0ils in higher quality soaps (Table VI).

.- TABLE V1. Proportional Use Of Lauric 0il
: In Brazilian Soap Manufacture

— - .-

Soap Quality 2 of Lauric 0ild

high | 55-65
wmiddle 50-55
Lo e 35-50
extruded 15-30

4The variation is due to the other important content which is
tallow. The lauric-tallow ratio is partially variable to adjust
for price fluctuations, currently at 30-70 proportion.

From the above it seems that the domestic soap market needs at

least 120,000 HT/!Rvof iauricfoil{'\Thg’e;ggtkbaﬁéﬁépgbilf;
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f1gures for the last three years are not avallable, but:

ixn ustrxallsts feel that the productxon 1evels are atk5: S
leO ,000- 129,000 MT/YR, Th1a level seems correct in view of some

-local coconut production? and sporadic small imports of laur1cffi

0118, on the average probably not exceeding 1,000 MT/YR (Tgb;e”ﬁf

‘yu)'.

TABLE VII: Brazilian copra imports

Year Copra Imports (MT)
1980 0
11981,V 1000

l ég:;‘Gessey-Levef; figutég tépbffédkbyfﬁiiiog‘_  Jf'“

The edible oil market for babassu oil is relatively small,
probably representing a maximum of 20,000 MT/YR, and not

growing.

- 2The 1982 Brazilian coconut production was reported to be
270,000 MT. The vast majority of this production is not used
for coconut o0il, but rather is sold unripe as a refreshment.
The amount of copra produced in Brazil only amdunts to about
2,000 MT, which would (if processed locally) give only some
1,000 MT of locally produced coconut oil. (Source: FAO, 1982
Production Yearbook).



;25-

The domestxc laur1c 011 prxces ‘are. usually hrgher (10-302) than g

iconsumed locally as press cake (with 5= IOZ 011 content)x}‘Looelk
consnmptxon of babassu meal and cake is a fa1r1y recentv{
‘phenonenon. The recent Northeast Brazilian drought (1978-83)
made it necessary for cattlemen to give feed t0‘the1r normally
renge-fed herds., The meal eod’cake ekporte dropped
orecipitouely during the droﬁgﬁc. but appear to be on the risedﬁl

-now that the drought is over (Table VIII).

TABLE VIII: Babassu Rernel Press Cake And'
. Meal Exports (Maranhdo)

7ifé3fid Cake and_Meal Exports
D (MT)
1079 67,000
.d19§0f£ 47,000
1981 25,000
'1i§8i 20,000
1983 24,000

' - SOﬂRCE: CACEX, reported by Peter May.

Small quant1t1es of babassu 0il are exported when international
pr1ces are favorable, vh1ch is about every four years. The 1983

reported exports of babassu products are shown 1n Table IX,
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TABLE IX: Babassu Product Exports (1983)
: From Maranh&o

Product  Metric Toms US$/LB FOB Millions of US$

ol 9,489 .32 6,696,719
cake 10,866 .035 841,403
meal 13,900 034 1,036,342
’l " Total exports (millions of US$) : : ' 8,574,464

SOURCE. CACEX; reported by Peter H. May.

_In contrast, the 1982 U.S. market for laurzc o11 was 376 000 HT,

: of whxch 153,060 MT was for food, ma1n1y margar1ne, and the'res:ﬂi

7(230,000 MT) was for soap and other uses.

It appears that the U.S, and the other 1nternat1ona1 markets could
~absorb additional quantities of Braz111an babasso 011 on a regular
basis: the order of magnitude could be 20-50 000 MT/year (US$25-70
million at recent (June, 1984) pr1ces) These exports would not
significantly affect world pr1ce;1evels~sxnce they would represent
some 2~4% of total vorldycocdhutldii.erports (see Tables X and .
XI). However, coconut oil prioes (vhich control the lauric oil
:ﬁarket) have rather wide swings in the international markets (see
page 22). Thus the potential for babassu to figure as a permanent
part of international lauric oils markets depends on the producers
and processors having the capital and organization to deal with a

fluctuating world price.
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Table X

SELECTED MONTHLY PRICES AMD RATIOS

1Tan T Jun JUL AG (11 ocT wov Dec Jan 1) [y Y JUN  PERCENT CHANCE
1983 2983 1583 1983 1983 1383 1983 1984 1984 1984 1984 1984 1954 TLIST LasY
w. ",
BOYRRANS: Patre (§/MT) 217 20 7 304 292 87 204 P ] 268 282 a8 298 201 5.4 9.8
111, Crusber ($/MT) 223 2 m 328 m 01 285 282 m 293 293 e 203 -10.3  26.9
Rotterdan ($/MT) 3 63 33 350 329 324 a1 305 293 34 ns 338 308 -2.8 6.7
Japag 1/(1,000 Y/MY) 6).7 5.0 5.3 7.3 4.1 8.1 8.0 8.2 8.3 7%.1 70.8 4.4 3/ a/ 3
S0Y MEAL: Decatur (#/MT) 194 1l 238 257 251 e F L} 22 205 3] 208 208 192 =7.6 0.9
Botterdan ($/M1) 210 226 279 an 267 265 236 w mn 229 220 29 202 7.7 =37
Rotterdan (BCU/T) 237 253 333 3% 39 310 306 296 268 270 260 248 4 ~8.9 3.0
Japen 1/(1,000 Y/i) 50.3  36.9 0.6 36.8 666 68.9 TNl 723 69.7 S2.8  SL.e 2 3/ 2/ al
80Y OIL:  Decatur (#/MT) 428 478 663 756 675 619 03 624 600 “e 706 057 91 7.6 84,8
Rottardan ($/MT) 425 (4] 651 73 87 652 “e 692 “9 720 m 914 844 7.6  98.6
CORN; fare (§/M1) 120 123 132 11 124 128 124 124 122 126 131 831 132 0.8 . 10.0
Rotterdsa ($/nT) 220 119 202 199 205 20) 200 197 198 17 17 09 213 1,9 =30
Botterdas (ECU/MT) 248 247 39 tE 1] F3 Y] 228 M1 b3 238 256 256 256 258 0.8 - 4,0
Japan 1/(1,000 Y/NT) 3.5 10 e 8 367 32 M2 3 3.6 3.0 3.8 373 2/ F U VAR
PALM OIL: U.S. (§/)1) 429 45) 78 74 55 070 31 975 [ 3] 800 4 "? 800 “15.4 86,8
) Burope ($/mMT) 394 425 359 [T} o (13 oS 875 [ 11} 845 84l 951 78 ~17.6 " 98,7
COCONUT O1L: .S, (4/n1) 693 [ }]} 92 939 848 088 ” 1,076 1,155 1,119 1,09 1,209 1,290 1.7 881
- Burope ($/NT) 694 846 985 954 [11] 1)) %9 1,060 1,158 1,123 1,150 1,314 1,401 8.9 106.2
SOYALAN OIL DISCOUNT TO: :
Pals of 5. (§/M1) 1 -25 -87 -82 -20 51 126 381 43 136 108 90 9 -89.9 800.0
Rurops (8/13) «l -32 -52 =91 -16 9 3 183 206 128 (1] » =61 ~264.8 94.8
Coconut oil: 0.5, (8/x1) 263 8 7 203 193 269 »l 432 333 453 385 412 499 1.1 118 ]
Burope ($/)1) 269 39 R X1} a8 173 32 328 R 2 489 403 s 400 507 4.8 118.2
SOYBRANS/CORN: U.S. 3/ 1.9 .00 .26 2.4% 2.5 .48 .48 2.49 L. 2,39 .3 2.43 .20 =4.1 ’17.5
BOY OIL/COdN: U,§, 3.57 3.0 3.04 .n .44 4,96 4,08 3.03 4.9 3.25 5.40 . 6.92 .90 4.2 47.5
- ®K 1.93 2.18 3.2 370 3.3% 3.2 3.22 . 3. .32 3.5 (%} 3.9¢ -9.3 108.2
SOY MEAL/COPN: U.S, 1.62 1.72 1.9% 1.96 2.02 1.98 1.94 1.7 1.68 .n 1,59 1.9 1.43 4,7 -10.4
®© 93 1.03 1,38 1.39 1.3 1.31 1.28 1.20 1.12 1.06 1,01 1.05 95 9.4 0.0
Japan 1/ Lo LM Le L0 18 L L® 10 LM 142 140 Y by 2 kY
FRED PROPITABILITY: 47 T
5. (1910714=100) 1.29 1,26 1,22 1,17 .16 1.14 1.21 1.26 1.28 1.28 1,27 1.2) 1.21 =18 =$.1
CRUSH MARCIN: U.5. (dol.) 10 11 15 13 14 9 17 10 4 2 4 10 10 80,0 80.0
Botterdam (dol.) 3/ 3 2 2 s 11 3 11 11 [ ] 2 4 [ ] 1n 3.5 287
80Y OIL PRODUCT YALUZ (Percent) 3.4 .2 36,9 .7 3.8 3.5 37.0 40.9 41.9 43.0 45.8 50,2 303 0.2 50.6
TRADE VEIGHTED § EXCHANGE RATE
POd SOYSEANS (apr. =Ty 143.7  145.8  149.1 1493 2488 152.) 155.3 157,35 155.1 152.9 135.6 162.7 163.,0 0.2 13.4

17 Vulc valua of imports.

37 wot svailable.

By tbe 1odex of prices paid by fermers for feed.

price.

3/ Per bushal haais,
3/ Soybean ofl and wmesl prices sultiplied

Sources:! Stacisticsl Reporting Service, Wall Streat Journsl, Bcosocaic Research Servica,
Grafs Market Mevs, 011 World, Reutars Wews Sarvice

Detes July 1384

Toveign Agricultural Service

Oilseeds and Products

A/ Iodez of prices received by farwars for Iivastock sad Jivastock products divided
by U.S. extraction rates for Tespective month, less soybesc
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/Table X1

-

in Thousands of Metric Tons

Papus. So  Sn Vete Tons
.. indone-  Ja-  Malay- Mex- Mozam- New  Philip omon Lan-  Tane Thale Var atu- Veel- World
Yasr Rep. Fiji  Inda sa maica S8 €0 bwue  Guinea  pines 18l k2 z8nia lsnd ualv el nam Towl
1973 15 28 345 797 13 216 11B 69 125 1,808 16 100 27 38 22 18 20 3,904
1974 16 27 339 801 15 202 135 64 137 1376 29 109 27 39 35 18 23 3.514
1975 20 26 349 947 18 234 140 63 140 2,206 25 203 27 39 27 18 23 4,636
1976 20 29 35 1,216 20 231 125 83 113 2,916 24 157 27 43 36 18 23 5,366
1977 - 20 30 334 1,022 21 218 120 80 139 2449 29 73 27 39 44 19 23  5.164
1978 21 27 332 1262 24 207 135 75 141 2468 28 131 27 40 49 19 23 4377
1879 21 30 317 1,296 28 213 130 60 159 1,823 34 166 27 41 45 19 23 4,835
1980 21 30 333 1,384 29 210 110 60 145 1931 30 983 27 45 50 20 23 4,925
1981' 21 30 3837 1331 25 208 120 60 138 2,331 36 138 27 45 50 20 23 4,843
1982° 21 30 340 1,389 28 200 120 60 150 2,568 30 140 27 45 50 20 20 4,950
' Prebminary,  ® Forecast  Svurce: Foreign Agricultural Serviee, U.S.D.A T.109

. Source: FAO, 1983.

IR‘IEGRAL PROCESSIRG PROJECTS

By making use of the full unge of by-products that can be

obtuned from babassu. kernel 011 lay ;be ab_le to secure a greatet

pounon in mternatxonal trade.

'.l'echnology ensts vhich does _}:



utzlzze the entzre babassu fruit to produce a variety of
lrndnatrzal producta. This is known as integral processing. A
flov chart of the vzde range of potential products is presented
in ?1gnre 3. This should be contrasted with the chart presented
nnder tradztzonal processing (Fig. 1). The results of thin

technolog1ca1 development are dzscussed in the present sectzon.

;The exxstence of the huge natural resource in the form of wzld

‘babassu foreats has motxvated‘eeveral folklorxc or quxxotzc
efforts. In 1974 a U S. petroleum engxneer set up a pzlot;plant
‘1n Coroatﬁ Haranhio, to produce coke and a lzquzd hydrocarbon o
fuel. Even earlzer, the Unitod Fruit Company studied a large

bprOJect to develop babassu for oil and cake together with cotton
'gzn, textxle mill, rice, and community development. The proposal
’vas developed by Harvard Busznesa School professors and was based
on an US 48, 500 000 1nvestnent. These efforts are. representatzve

of hundreds of ventnres that never got off the gronnd.'
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Figure 3. Flowchart of products derivable from babassu fruits

via current (1983) technology. Diamonds represent
"either-or" options. Numbers are percent of fruit
weight. Adapted from Abreu (1940), Viveiros (1943)
Escola Técnica Federal do Maranhdo (1976), IPT
(1979), and Mendes and Carioca (1981). From Anderson
and Anderson (1983). Used with permission of the
authors.
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Three 1ntegral processxngﬁpro‘ects (Agr1ma. CIT/EIB Tobas )"'d£

:one charcoal proJect (IPT) reached advanced stages.~ Theyrvere;vf
1311’1n1t1ated during 1973 and 1979, the period when the Brazilian
"miracle" was being fueled by massive dollar loans. Thus,

caoital was available and the government was actively financingh
(with extremely high leverage and lov real capital cost) venture
for the production of local substitutes for the very expensivexf

imported hydrocarbons.

grima’
Promoted sxnce 1972 Agrxma reached the p11ot plant otase, and
termxnated in 1981 vhen addxtxonal cap1tal through equxty and
1oans, was not raised. The pro;ect was based on 1,000,000 HT/YR
of fruit. A third or more of the fruit was to come from company
owned lands, the rest to be acquired from others. Even at an
average of 2 MT/BA of fruit, this would mean that the company had
to own some 150,000 HA of babassu-producing land, which was not
the case. Plant location was designed to optimize an elaborate
collection system and storage at collection centers. This wao :
supposed to ensure'steady supply over the entire year and thus
eliminate the problem of seasonality. Several peeling,
separating, and breaking machines were tested. Some funds were«

invested in by-product manufacture, especially acetic eoid y
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(Dr. Othmer) and charcoal. Mr. Akira Kono, an economist who

vorked extensively on this pféijt.

 nov belxevps that
75,000-200,000 MT/YR would hive been sufficient for a profitable

venture.

CIT/EIB (Companhia Industrial Tecnica/Empresa Industrial dc‘
Bacabal). The two projects have different owners and CIT ismtgﬁ‘
times larger, but they are technically and operaticnally very |
similar. Both projects reached'a similar operational stage and
operated for four years, (1978-1982) and then shut down,
dedicating themselves to charcoal production and resale (mostly
purchasing, cleaning, bagging, and selling peasant-made -

| ch@rcoal).

E*;QQQQ‘

iThe CIT project consists of three plants, one for 50 00 i

;étvo for 25,000 MT each, for a total of 100 000 HTIYR of fru1'
?processzng caparxty.3 The company owns some 13 000 BA of land
,vhzch supply 26,000 MT or 25Z of the fruit processed. The
‘nachinery consists of chrin-hammer mills for de-husking,
'centrifugal breaker, flotation separation of kernels from the
endocarp, and rotary charcoal kilns. It was mostly designed snd
constructed by José Monteiro Runes Leitdo, a former partmer.
According to the company management the reason for the phant'ay
shutdown (due to operational losses) is the insurmountable
material movement problem in the plant -~ both very expensive and

non-functioning.

3CIT also had its own oil crushing operation (an old mzll in Santa
Rita, Maranhd@o bought from the owner). e
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CIi_is now finishing a study which recommends a new projgctlon'
t#eibame site in Bacabsl. The new project would start viﬁﬁ |
lOb,OOO MT/YR of fruit and expand into 200,000 MT/YR in three
years (expansion financed from earnings). The investment is
roughly US $25 million for phase I and US $10 million for phase '
II. Total sales in full production should be US $20 mxllxon/YR
(8,000 MT 0il, 12,000 MT meal, 26,000 KT charcoal, 36,000 W
mesocarp, flour, and an unknown quantity of tar). The capxtalk
structure calls for 171 from private shareholders, 52% from FINdR
(govermment tax reinvestment fund) as the equity, and the rest
(31%) from SUDENE4-approved (Banco do Nordeste and Banco de
Desenvolvimento Econémico) loans at 12%1/YR real interest.
Currently CIT is 41X owned by the EIT group (Empresa Industrial
Tégﬂi¢6 -- 8 major Northeast Brazil comstruction and agribusiness
fi;ﬁ)kwhich does not intend to enter the new project, But would

rgﬁéihkas a shareholder with reduced equity.

The EIB belongs to Mr. Junior Edson de Paula, private
entrepreneur. The plant is designed in theory to process some
9,000 MT/YR of fruit to yield 140 MT/YR of starch, 300 MT of oil,

200 MT of cake, 900 MT of fertilizer, and 2,600 MT of charcoal.

4SUDENE - Superinténdencia para o Desenvolvimento do Nordeste do_ff
Brasil - Northeast Development Planning Agency.
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It is now shut down. except for charcoal product1on. and it is

- very similar in dea1gn and concepdito CIT',%

m_asa |

;31tuated in- Tocant1n6polxa. Go1is, Tobasa belonga to a family

?(Barouch Broa.) of agricultural industrialists with experience in
’ffo11 pressing. The plant is designed for 100-200,000 MT/YR of
fruit processing and is only 60% completed. The government,
through SUDAH,5 has reportedly lent some US $40 million for

this project. The design is quite grandiose, especially inulﬁtgév
storage silos and distillation facilities. Informed sdq;gé#?
exfress little probability for further funds being avaii#ﬁi;iféi}f

this project.

IPT (Instituto:dgifeéquiaas'Iechql6gicas - Tereéiha,'Piauf)aélf
| This venture was aimed at chaf§031 and combustible tar produétioh
only and reached the pilot plant level. In its initial concept
it would have spaced husk collection points along the banks of
the Parnaiba River. These husks could be stored and transported
by barge later on to arcentralized processing center. This has

yet to be proven viable due to sand bars that have to be dredged,

| SSUDAM - Superinté&ndencia para o Desenvolvimento da Amazﬁnza -
Amazonian Development Planning Authority. :
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and the reluctance of breakers to sell huak. The pxlot plant
posaeaaes a 500 MT/month husk procesaxng capacxty. It can i
produce about 200 MT/month of unconformed charcoal and 125j
HT/month of refined combustible tar using a rotating verticain
kiln. The charcoal is being sold to southern foundries and aato
manufacturera. Tests of a’tar-bound cured briquette are underwvay
for marketing to the steel andkpig-iron industry. The firm
currently plans to triple the plantbacale with support from IPT
(S&o Paulo), The State Government of SZo Paulo, FINEP (Federal

Investment Project Fund) and the State of Piauf.

It should be noted that charcoal made in rudimentary kilns bj<
peasants and local farmers is acquiring importance as a |
marketable product. This cottage and neo-industrial production
is growing rapidly, and is supplying fuel to local cement |
factories and foundries. The 1983 production for marketvwaa .
estimated to be in excess of 15,000 MT. Bovever, most huaks from¢§
which kernels are extracted are converted to charcoal for'V“ |

domestic fuel use.

None of the integral projects has become an ongoing commerc1a1
venture, even though correctxona are bexng 1np1emented and’ IPT
is act1ve1y expanding. The reasons for the relative lack of

success are:
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1. Poor management. The promoters were motivated by
the aveilable govermment financing, but did not invest in
first-class management6, neithexr at the top levels or at local
day-to-day management levels.

2. Lack of proven technology. There is, even today, no
proven technology in fruit storage, or charcoal, tar, fuel,
starch, and alcohol production. Only the de-husking, breaking,
and separation process has been reasonably "solved."

3. Lack of capital. Once the government funding
(originally mutivated by a quest for inexpensive biomass fuels)
ceased to flow (due to a decision to comsolidate gains made in
sugarcane-based ethanol production) the babassu project
promoters could not convince private investors and lenders to

risk their capital.

Had the projects continued to develop they would have most
probably encountered further difficulties in raw material supply
and marketing of by-products. As a coda it should be mentioned
that none of the projects considered, at any depth, the social

impact on the peasant in case of a commercial succese.

6Northeast Brazil is not an ideal place for attracting top
management talent.
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ECONOMIC SIGNIFICANCE OF CURRENT INDUSTRY
A lot of calculations could be undertaken which would probably not be
very useful since they would consist of applying exact methods to T:L
very inexact (variable and incomplete) data. Therefore, agaip!ishis;

seerionkshould,be;perceived as conceptual only.

| 3;1 Peasant. Over the 1983/84 harvest they sold the1r
kernels (approx. 300 000 MT) at prices that varied from | |
/US $0 25-$0 50/KG (peak of season) resulting in an average‘1neome o£
’US $170 per household over the f1ve month harvest. Totalﬂrncome,was;;

‘approx1mate1y Us $75 000 OOO.A,

v2. Merchant. On the bas1s of the aame quant1ty '

k(300 000 'MT), the merchants grossed US $0 05-

0. 15/xc‘ of kernels‘.

r~From th1s they paid transport, adm1n1str tlon,‘ff'

rThe1r gross margins vere approxxmately US $30 000 000 “of wh1ch‘\

»probably one ‘third was net prof1t.r«h

L3, Landowner. The amounts of prof1t vary’d:iwwﬁ;w‘wﬂw

vhether he aella d1rect1y to the o11 preaaer or to the merchant.vv jf{”
',‘Also, d1fferent owners use d1f£erent commerc1a1 tact1cs w1th thel‘
peasants. Thua, it seems that the margins received by the landounersJ
are‘in the range of 10-40% of the final kermel price or approximarely
| US $0.05-0.20/KG, averaging perhaps US $0.10/KG. Note that this

margin is in fact a net profit. It is difficult to estimate what
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-part of the kernels pass through the landowners, but assuming it is
,;Sozkof the total production (it is probably at least this high) then
isthe owners would receive some US $15,000,000. Also they have
;;sgdﬁtional profits from the sale of food to the peasants (usually

with 15% profit) in exchange for kernels.

4. 0il Preeser. In 1984 300,000 MT of kernels yielded

‘f120 000 HT or 011 and 90,000 MT of meal/cake which was sold at peak

fprxcesvof:US $1200 MT of o0il and US $100 MT of cake, g1v1ng gross
;revenuss of approximately US $150 000 000 (gross profit of some
;$40 000,000 on average kernel purchase przce of approx us $0. 38 per
PKG) to the industry. The more eff1c1ent pressers made handsome
,profits, probably exceeding 10%Z on sales and 25Z ROI, but the less -
efficient 1ndustr1a11sts teetered on the verge of bankruptcy, due-to
;lack (and high cost) of workzng capztal (all prices bssed on 1983/84

jharvest)

It can Be concluded that the approximate economic impact of thelf

. babassu sector (80X of which is in Maranh#o) is the follovisg::,since
“'thers is little or no plantation cost then the value added pérmfssr
“is approximately US $150,000, 000; $75,000,000 to peasants,
f3$30 000,000 to nerchsnts' $6 000, 000 to landovners, snd $40 000 000

~'gross profit to pressers;:



-40~

FUTURE FOCALIZATIONS

‘The bebassu resource consists of the extensive and homogenous forests
'éﬁdﬁhﬁddféﬁé;dfﬂtﬁbdgiﬂaé‘bfﬂldndlensfpeasants.vhiéh;fin;qﬁiféiaﬁ
relatively low yields as compared to modern industrialized
'ggricultural 0il seed crops, make economic exploitation feasible.

The babassu vegetable 0il industry is the largest in the world which
has a wild plant as its base. The labor-intensive kernmel collecting
and breaking has established a sociological pattern which has
influenced greatly the localization and form of dwellings,

vork habits, and other aspects of indigemous life. This pattern
continued as long as the Northeast was an insular region, relatively

little integrated to the rest of the country.

The socio-economic transeformation described in the Introduction is-
going on, The effect on the babassu is definiteiy.one,df‘aW
decreasing role both at the peasant and industrial level. The.
integral processing projects which appeared to support a
‘tiansformation from cottage to plantation activity have failed. ~The
present outlook for the babassu appears to be a gradual
dibappegtancg; caused by the progress of large mechanized farming,
ﬁégﬁaﬁf ﬁigraﬁion, peasant income from other sources, climatic
éﬁanges,vtegional availability of other oil seeds, and other

factors. However there is significant potential in the babassu

sector for charcoal production. Economic activity in charcoal has
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.grown in size and reached a semi-industrial stage. With‘tespect to
’char;oal markets, there is unquestionably an opportunity to sell

~large quantities (hundreds of thousands of tons) if the quality and
price are right. The quality required varies greatly with the dse

:(nost important uses are cement, steel, alloys, uetallurgy. and

'household). The prices are attractive enough to const1tute an
'1ncent1ve for further investment. The raw materzal collectzon and -

technology are still the unknown factors.

Should, and could some act1ons be taken to reverse thxs general
negative trend? Some policymakers and scientists fztmly belzeve that
:there are valid, long-range reasons to save the babassu and evgn}to
try to introduce it to other tropical regions of the planet. -
Stebilization and improvement of degraded ecosystems and cliﬁéﬁéé
broadening of the base of crop production, imptoving‘the ﬂuttiFi;ha1
composition of the diet, a potential contribution to fuel (bi&ﬁ&éE}
production and the dependence of the often iandless peassnt on ;hé
‘palm for food, fuel, shelter, medicine, and other products are all
reasons for saving and improving the babassu resource. "Babassu
grows like a weed and has a lot of useful products, that is the

_reason to fight for its survival" (Peter May, pers. comm.).' 

’AHe are nov confronted with a process which we wish very much to
reverse, however, this cannot be ordered, legislated, or bought.

Natural processes can only be reversed by equally poverful measures.
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Heehanized agriculture and other'development activities steadily
‘reduoe the babassu palm populations each year. So far this has not
affected babassu 0il production which has remained more or less
atationary. However, the stands and the grazing-babassu farms are in .
. fact decreasing. Therefore; in order to reverse this trend,'it*if
necessary to make the babassu again an economically attract1ve
venture. Slnce tzme cannot be recuperated, this reversal must be
brought about by using the fruit more completely. szs, 1n turn,ﬁ.j
w111 serve as an incentive to increase yields per hectare.’ Thus,da ,
well-dea;gned babassu agribusiness commodity ayatemk(see thﬁlﬁ)?rs"
the only'nanner in which this can continue to.exist as an'inportant
agrdeuitural and economic element in the region. Finally, it should
be clear that the key to babassu lies in the state of Maranhdo where
80% of the fruit harvest comes from, where the oil pressers are, and,
most importantly, where socially, culturally and ecomomically,

babassu is an integral part of local life.
SUGGESTED ACTIONS

1The actzona discussed are presented f1rst conceptually (what to do)

and ‘then operatxonally (when and how to do it).

1. Yield Improvements via continuing and strengthening
ie;isting botanical (germ plasm bank) and agronomic research, and

extension programs. Special emphasis should be placed on assuring
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Flow Chart for Agromdustry

Agro. Other Ext
,B"M‘L'“EV L s“ld‘ /E"'"'M' /l chemicals ) I swpplies ) Ilmf "l’:‘t’:’:h;

D lnpuu or outputs: [_] task pcrlomnnm
o “decisionmaking unit (DMU); v nou;c

Fig. 4. Flowchart for agroindustry. From Austin (1981)

? Copyright 1983 by the International Bank for
Reconstruction and Development, published by the Johns
Hopkins University Press. Reprinted with permxssxon.
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funding and supervision for long term efforts (10-20 years) in order
to obtain relevant results. ,Pilot projects should be carried out
experimenting with density of trees, different producing regions,-
increasing production of female vs. male flowers, and selection'ofn

superior varieties.

-2. Accessibility and Availability should be 1ncreased
by 1mprov1ng access to areas where the babassu would be protected
from deforestat1on practices. Perhaps this could be done by bu11d1ng
and ma1ntaxn1ng paths where light vehicles (with balloon t1res) or
cargo animals could pass to handle the fruit. In th;e nanner the
harvests could be greatly increased, perhaps by as much as 502 since
these new means of access would allow collection of fruit which is

not currently reachable.

3. Venture Capital w111 be - needed to carry out f1e1d

and process1ng pilot projects.

4. Management will have to be secured by attracting,
fitgtfoless entrepreneurs who will be‘nbielto»reepigreet?reierds;ﬁbut'
oni;sifiouocessful.

5. New Technology will have to be quickly and reliably
developed at pilot plant and industrial scale fqi,ehaieba1;;55f;;

storage of coco, and later starch/alcohol.
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ACTION PLAN

-.....---— P21 %

'A; Lobbg;ng effort through exzstzng#”’: or ‘new "

:flnltztutzons on Federal and State level. Formatzon of a

conservation-policy~-watchdog organization similar to the Sierra Club
should be considered. The objective should be the creation of nev,“
legal instruments which would allow for enforcing existing
legislation and creating new ones regarding babassu-cattle regioné
,(zones of babassu-cattle agroforestry suitability). Other lobbyzng
ﬁefforts could be aimed toward government support of babassu
production either by direct subsidies or a national policy decision
to hold back production of commodities competitive with babassu.,

With the economic problems in the northeast aggravated greatly‘by the
recent five year drought, a strong lobby could make the point that

Jbabassu is a strategic resource for the northeast region, espec1a11y

ff1"t1mé of scarcity and therefore must be protected over the long

;term._ Interestingly enough, babassu assumes a greater importance as

}a food and economic product in times of drought or ecomomic upheaval.

B. Botanical-Agricultural Research and Development

uP;ogram. This effort could be co-financed by bilcteral and
multilateral international development assistance agencies, and the

Federal Govermment of Brazil. The funding should be channeled
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through an appropriate institution having limited links to short-term
pbiitical factors. Activities such as this are now being carried out
by collaborative US/Brazilian research efforts aimed at domesticating

the palm,

C. Harvesting Systems. Investigatcz the feasibilityvdf
ihtefﬁdtional foundation or bank funding of grower (harvester)
céépératives. Organizing the peasants into cooperatives or other
self-help units could have a role in strengthening their economic

position and stabilizing their lifestyles, thus impacting on such

problems as rural migration.

II. Medium Term (1-3 years) Industrial Project.

Promote one or more integral processing projects which
’vwbuld;not>repeat past mistakes. (In this sense the CIT expansion
ﬁqueét proposal seems fantastically oversized in capital, while
uﬁdertating the needs to solve technical problems before building
industrial plants.) Such a project could probably be viable with an
investment of about $1-2 million. It should have the following
fea;ures:
| | A. Top level general manager who should pntt1c1pate 1n
10-252 of earnings with a possibility to acquire an important equzty :
position,

B. Solid board of directors who would guarantee

financial backing and monitor the operationm.
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C. Reduction of the number of unknown factors to a

ﬁhiﬁiﬁdﬁ;fthud the plant should‘be started only as a dehusking,
éégpqtiiiﬁé‘ﬁnd breaking operation’, selling the kernels to oil
?;};ﬁﬁé;ﬁ @nd.naking charcoal in a conventional form.

D. Research and pilot work should be set-upkéqpétitelfL
vith the following agenda which should be caiéfuily'dedigﬁé&dﬁnd1v:‘
monitored for time/cost limits:

1. Detailed study of all past research (2 months).

2. Research into fruit storage (2 year;){. 

3. Research into making various grades ofiindusttial

| and household charcoald (1 year). Particular attention should bé
paid to the grade of charcoal needed for the Carajés mineral
‘ extraction and production project and investigate this as a potential
market .
4., Tar distillation and use as briquettejbipd§§;§?:
fjieérs or less, depending upon B°°5¢555¢§4;ﬁéa}é{‘qeptéﬁﬁqégégliéf?'
‘ fenture‘in Teresina).

5. Mesocarp blending ‘into meal/cake for export -
markets.

6. Starch‘ghdialcohol production to be'qtarted only

,ﬁfter the above are nuccéi;fﬁi?bi ipecific funding is’obtained fot

- this purpose.

weaoreacssrane

TSome existing machinery and plants could possibly be used. The
initial size should probably be somz 100,000 MI/YR of fruit, which
would make it economically viable, but not too large to create a
problem with raw material supply.

8Local and international markets can easily absorb all charcoal
produced from the babassu {over 1,000,000 MT/YR) if the quality is
correct for each specific use.
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The recommended reaearch and pilot actions could be carried out
by securxng one or several Brazilian investors and possibly some
,1nttrnat10nal 1nvestors such as Denpasa (Dende do Pard, S.A., a Jozot'

venturk of Braz111an investors and a Dutch group that runs a hzghly

succensful Afrzcan 0il Palm project in Parf).

E. gcurxgg local govermnment financing through regainzng

'credzbilzty in financial feasibility of the babassu' thzs could be

tr1ed by incorporating Petrobras (via their charcoal and alcohol

1nterest) as a partner/client/or supporter. ,

F. Using the services_of the most qualified experts for‘tber
technological/RSD work. (E.g., José Oswaldo Carioca of the |
Uniﬁersidade Federal do Cear& who has done much work on alcohol

'"bfoaﬁc:ion from the mesocarp.)

G. Finding the best local management talent to rum the
: fectory and the company (possibly by attracting an efficient

oil-presser to become a partner-manager).

HB. Appointing a project-promoter to develop a sound

busioess plan and put the above activities into motion. ;



DEVELOPMENT OF BABASSU ELSEWHERE_IN_THE_TROPICS

This report focused on Brazil because it is the center of current_
babassu activity. Babassu represents only one or two species of tbei
genus Orbignya, a group of palms found in Mexico and throughoutfnooyﬁ
of Central and South America. For example, the same species of
babassu that is found in Maranhdo is also found in Bolivia. ‘There
are vast belts of these palms in Bolivia and these were once videly
exploited on a commercial scale but today are more a subsistence
-product (but an important one) as sources of construction materials,
fiber, thatch, fuel, medicine, food and 0il. Several studies were
undertaken in the past in Bolivia to assess the feasibility of
redeveloping the babassu industry, based on the Brazilian model9,
Bolivia is a much poorer country and has a greater dependence on the
harvest of raw materials from the native forests than Brazil. A
development project in Bolivia would seem feasible also, but woald

‘lack the infrastructure that already exists in Maranhio--econohie.

‘aocial and scientific.

Hexxco is a country where the active exploxtatxon of a babaasu
’telltIVc (Orbignya cobune) is preaently going on. The przmary use
vvfor this palm, known as oohune ia as a substitute for coconut o11

"1n soapmaking. There is at 1eaat one factory in Guadalajara that

98ee Schickert (1977) and Consultores del Plata (1973).
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is currently pressing cohune kernels, when available, for the
ﬁaanqgture pf soap. This same type of palm kernel has been pressed S
iniﬂén&u:qufot 0il, but the current state of the operation is

unknown.,

An outline of a proposal for the establiskment of a babassu

plantation follows.

BABASSU _PLANTATION_PROJECT PROPOSAL

Objectives

l. To prove that babassu plantations are an
economically viable proposition.

- 2, To improve babassu yields through longetgﬁni
systematic application of botanical apdk;éfahqﬁ;c{
methodology.

3. To prove that babassuAcanﬁbg sug§gggfg;1x3§F9?p;ig

regions other than it§ §a¥ﬁfg;fﬁ§bi§§£};

Déscription

k80me 4000 HA could be developed as a bibaksu plantation in thé
Amazonian part of Brazil, Peru, Colombia, or Bolivia. After eight
years the plantation would be covered with some 600,000 babassu
palms, varying in demsity of 100-200 trees/HA. These stands would
produce & minimum of 25,000 MT of fruit per year, resulting in 1,000

MT of lauric oil, 750 MT of animal feed, and 5,000 MT of charcoal.
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The dehusking, cleaning and breaking of the coco as well as the

charcoal production would be done mechanically at the plantation.
The kernels would be shipped to conventional oilseed crushers (part
might be used in small scale oil crushers for edible purposes). The
animal feed would be used internally as well as part of the charcoal
(the rest of which would be sold). The plantation would develop and
help support a herd of some 8,000 head of cattle. Furthermore, it
would grow various cash crops such as corn, cassava, squash, etc.,

both for food and cash flow purposes.

‘The scientific aspect of the plantation would consist of deVelopihg
“peedlings, new varieties, and developing the most effective

agronomical methods to optimize yields of babassu trees.

Financing

In order to ach:eve the ‘desired objectives, the project would have to
exist some 25 yeara (note that the plantation would probably last
>50-75 yeara) Furthermore. it is assumed that financial support
would be needed only for the initial ten years, after which the

plantatxon vould exist as a financially successful venture.

*it:iikestimated that the initial clearing and infrastructure set up
- could be accomplished with US $4 million investment. The ongoing

expense of approximately US $1 million per year could be financed
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through the proceeds of a Clifford type trust (established with
Us $10 miilio§'4 yearly income which goes to the plantation and the:

pfincipal revérts to the owner at the end of the tenth year).

The.backera 6f the project could come frqm.the host country -
govérnment, U.S. Government agenciea, inteihatiohal ggenciea,'ptiiété‘
foundations, and private business. ‘Obvibﬁgij;ia successful project |
would be a highly attractive experienéelféfkboth business and

government .



Conclusion

There is a great de81,of7dPPortunity“inlfﬁi§j§EE£3Jwﬂ‘ the oilseed

‘end energy 1nduatr1es, and vxth theae\
iherd vork, cepitel, vxsxon and persistence o{fullwuui”ﬁe,‘wel :?fg;

fbountv. but th:l.s :uz nttninnh‘ln-
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APPENDIX 1

PERSORS_IN INTERVIEWED

Alfonso Americo de Medeiros (Director of CIT)

Raimundo Coutinho (large kernel merchant, Bacabal)

José Mirio Frazdo (Agronomist, currently a researcher at
EMBRAPA - Teresina, Piauf) ,
Warwick Kerr (professor of genetics and entomology, Cha1rman
of Biology Department, Universidade Federal do Haranh!o.)
Akira Kono (ex-project manager of AGRIMA) :
Mario Leal (Bead of SUDENE, MaranhZo)

Peter H. May (Ph.D cand1date, Cornell University; formerly
visiting researcher, Maranh#o)

Wilson Milfont (Industrial Economist, Rio de Janeiro)
Williem Nagem (industrialist:oil, textiles S3o Lufs,
Maranhdo)

Geraldo Pinto Santos (owner/manager of BRASOLEO in Bacabal,
Maranhdo)

Mrs. Raimunda (Mayor of Bacabal)

Luis Renner (Director of OLEAMA - the leading babassu 0il
producer, located in S3o Lufis, Ma.)

Walmir Souto (foreman and mach1ne designer, CIT Bacabal)



