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PREFACE

This report was written with three objectives in mind. The main
objective was to design a methodology which could be used to analyze how
any higher value, non-subsistence crop fits into a traditional basic grain
cropping system. It should be emphasized that the methodology was developed
around achiote because achiote was convenient; the methodology can be applied
to any crop. At the production level, the methodology focuses on a compari-
gon of resource competition, employment, and income generat.on aspects of
the current and 'improved' swall farming systems. The methodology then goes
on to examine transport, packing, pricing demand, potential competition, ex-
pansion of productisn and other topics of impcrtunce in an achiote produc-
tion-marketing system.

The second objeéctive was to see if commercial achiote production is
a realistic and profitable alternative for inclusion in small farming sys-
tems. The answer is a qualified Y E S. Achiote is a promising alternative
for a limited number of small farmers. In the past, achiote has been known
as a low préduction risk, high marketipg risk crap. Although the price is
quite favorable today, it may be unfavorable in 1, 2, 3 ¢r 4 years. Con-
sequently, achiote can be recommended for inclusion in small farm basic
grain cropping systems in the Quepos and San Isidro areas of Costa Rica,
but could not be recompended for gll Costa Rica ot all Central Ameri-.a.
Also, achiote should only be considered for inclusion in small farming sys-
tems and not as a replacement for the entire basic grain system.

The third objective was to train Central American technicians in a
researclh methodology which would be useful to them in their analysis of
agricultural projects. The personnel trained were Costa Ricans employed
in INFOCOOP's Technical Assistance Department.



SUMIMARY

hAchiote (or snnctto) seed is produced by a smsll bush type tree
that grows to & height of 10-12 feet when left untrimmed; its botenical

neme is Bixa orellene, Achiote grows wild in meny perts of the Ameri-

ces between 252 North Letitude end 259 South Letitude. Most echiote

verieties produce heéiry or bristly looking pods filled with from 10 to

50 smell sceds, gbout the size of grepe seeds. The sceds ere cocted

with ¢ red-orenge wexy substence (Bixin) possessing & high degree of

color cepebility. The colorint mey be extrected from the seeds in a va-

rietv of weys end is used &5 ¢ food colorent end flavor cerrier in lo-

cel end export merkets. fchiote colorint's demend hes grown in pece

with the food industry in the US end meny other countries. It is used

in & veriety of products such e¢s: cheese, ice creem, food snicks, breeck-

fest cereels, butter, oleomergerine, etc. In eddition to serving es ¢

colorent, echiote extrict is high in Viteémin A. Reseerch being con-

ducted &t the University of Coste Rice is investigeting usc of the entire

pod for enimel concentrctes, The dried seeds with hulls contein epprox-

imetely 25% digestible protein when fed to cettle, goets, horses or sheep.
Locel processing of the colorent in Coste Rice ¢t the farm level

is eccomplished by plecing the seeds in witer cnd stirring until the co-

lorent dissolves. This is done before the pods &nd seceds dry out beczuse

efter the seeds dry, the bixin is no longer weter soluble., The mixture

is then streined to remove the sceds end boiled to remove excess weter.

As excess water is boiled ewey, the mixture thickens, &nd is zllowed to
cool, pleced in begs, &nd hung up to dry. After henging epproximetely

sne week it is aold &s "peste'",
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The major topics +nd/oy conclusions vresanted in this study sme

enumereted below.,

1)

2)

3)

4)

5)

The study begins by describing 8 typicel femming system in the Quepos
eres, This sets the stege for subsequant ¢nelysis which will be
rel-ted to the situation of this typicel fermer with 10 hectires of
1end, 10 femily membere, &nd & set of typic&l cropping systems.
Anelysis of current cropping systems shows that e typicel femily could
grow &s much &S h h: of trzditionzl echiote &énd still produce more
corn, beens &nd rice théen the femily needs for on-firm congumptisn,
Using current ferm level priccs, treditionel ¢:chiotc vproduction hes

¢ net velue of producticn per hectere of # 2685, This is # 85 higher
then beens, £ 532 higher thzn rice &nd ¢ 702 higher than corn, Net
velue of production per hour of labor effort for treditiomsl echiote
is 7% higher then beens, 2916 higher then rice znd 218% higher then
corn, Net velue of production per ¢ invested in treditionel achiote
production is 688% higher then beens, 1843% higher then corn end 30249
higher then rice. The totel net velue of produciion for &ll creps in
a typicel ferming system which includes intensively grown &chiote is
47% higher end uses 31% more lubor then the typicel ferming system
composed of corn, beéns end rice.

Achiote prices end demend &ppeer to be increasing on world merkets,
Prices fermers currently reccive cre high cnough to mcke achiote
production more &attrective then corn, been, amd rice produection and
low enough to permit Coste Rica to enter cxport merkets (given exis-
ting prices end costs).

A reseevch progrem is nccded to provide more informstion on & veriety
of questions such &s: the driecd sced vilue &nd yield of different

verieties; the lebor requirements, costs &nd yields essocicted with



6)

7)

8)

9)

10)

11)

more copitel, lebor end chemicel intensive preoduction; the ectuel
costs ¢nd potenticl problems involve:d in drying, peécking énd export-
ing secdsy ¢nd the likelihood of incrocsed damands for echiote in
tnimel concentretes. ich of these questions is importint for future
expénsion of :chiote production; in swnitce of these uneénswered ques-
tions, the overell picture for cchiote #ppecrs fovoreble.

The cooperetive necds to obtiéin price ¢nd quintity commitnents from
potentizl buyers ¢5 scon ¢35 possible to determine whiét price the
cooper:ttive cen efford to piy for recently cleéborited peste eénd still
rem&éin solvent, Until these cgreements cre reichoed, it would be
wise to limit irniticl fermer neymeats to no more thén the current
normcl price of Z18/1bh for rucently cleborited echiote peste.

The cooper:tivs should not pressure firmers to &édopt cepitel, lebor
¢nd chemiccl intensive technologics until more is lec¢rned cbout

costs end yiclds,

Additionel zchiote plintings oy individuel cocperetive members

should be restricted to ¢ miximua ol 1 he this yuir beceiuse of
uncerteinties regerding incrccscd demend.

Seed znclysis to ¢scertéin bixin content of different virietics énd
different loc:tions should be undertcken ¢t once. Triel shipments

of dried sceds in 10 KT quentities should be initieéted &6 soon &8
possible to leern morc rbout ecxport possibilities ¢nd problems.

The cooperctive should not limit its zctivities to etchiote production
end merketing, but should instccd boecome & focel point for ¢ veriety
of production, mirkcting, technicel zssistence, home economics end
edult educition cctivitices.

Inclusion of echiote in sme¢ll f:rm systems reduces vearious kinds of



12)

13)

1h)

riske ind ¢dds stebility to the system by <vening out the firmer's
ennucl lebor roquirements psttevn ind hence decreeses nenigement
risks. Lchiote spreeds merketing risks by diversifying the fermer's
sct of producks :nd reduces weiether reloted risks beciuse it is e
herdy plcnt omce estiblished.

igbhiote helns control crosion cn steer slones where farmers cre
eurrently wlenting ennutl crops.

C/TIL would be ¢ neturel focil point for ichiote investiptitions
boceusc of its esteblished reletions with MG, ite experience in
working with smell firming systems, ind the fict thet it heis en
estrblishecd collection of :chiote viriectics thit represent ¢n invelu-
eble source of rew mitcricl for propepeting promising verieties.
Conscquently, INFOCOC) should negetitte ¢ joint resceérch contrect
with C/TIF end M/G to provide rescerch funds needed for metericls,
leborers, etc., ¢5 soon &¢5 possible.

flthough this peper deels specificilly with fchiote, it ¢lso provides
¢ methodology for enilyzinpg how other perennizl crops cculd fit into
¢ smell ferming system end how inclusion of werennicl crops recduces
risks, increi¢ses inconc znd increceses lebor utilizetion retes for

smell ferm femilies.
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{CHIOTE, / PROMISING &LTERN/TIVI FOR INCLUJION

IN SMALL FsRHING SYSTENS

T. Dcvid Johnaton, CITIE/ROCLP

Smell Fesmor Merketing Speciilist

On hlugust 24 end 25, 1976, I visited Ncel Byrd, Gerentc of the
Merketing Cooperetive being formed in fuepos. The purpose of this trip
wes to géin & better understinding of the importeénce of eéchiote production
es & eomponent of smell ferm cropping systems, eénd to lecrn more ebout the
cooperétive end its plink for the futurec,

On this trip, Mr. Byrd cxpleinced thit the cooperetive would like to
stimulete increesed :chiote plentings bucevsce they heve received ¢ letter
from KLLSEC, Inc., ¢ Keélemezoo, Michipgzn, besed firm which would be interested
in constructing en echiote extrcction plent in Coste Rice provided there is
sufficicent echiote produciion to werreént building the plent, Sufficient
production in this ciése would bz ¢ minimun of 00 tons of rew meteriel or
roughly 3.5 times current productinn in the Guepos &¢nd Sin Isidro del Generel
erees. KALLSEC's interest represents en opportunity for the cooperetive but
t¢1so reises some questions such es: (1) How meny c¢dditionel hectéres would
be needed to produce &n :zdditionel 385 tons of echiote,ind how meny ferms
would be involved? (2) Whet price should the cooperetive pey firmers to
induce them to increese their cchiote plentings? (3) Should the new
echiote plentings be of the seme type ¢s existing treditionel plentings or
should they be more technified plintings with emphesis on use or fertilizers
end herbicides?

During the visit to Quepos, we were ¢ble to etttend ¢ smell fermer ex-

tension meeting, arringed by Ing. Hector Medrigel, ¢ locél extension egent,

AQ this meeting, somc besic production, yield end cost dcte was collected,
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which 8llows onc to underst:rnd the types of systems currently being used
by typicel small farm~vs ncer {uepos, This besic deéte hes been followed

up by further invcnfigations,end the original set of questions proposed

during the visit to Quepos his been redefined ¢nd expsnded into & set of
eight questions which will be Adcelt with in this pepery
The questicns &re:

1. How does echiote fit into & smell fermer's cropping system?

2. How much echiote can the typicel fimily cultivete?

3. Does treditionel achiote production heve sufficiently high
¢/ha end 3/hr rcturns to meke it worthwhile for fermers to
increzse echiote production?

4, Yhet ere the prospects for selling echiote in export merkets,
¢end what price can the cooperetive expect from expecrt seles?

5. Whet price should the cooperctive pey its members for their
echiote this yeer?

6. If echiote were produced in ¢ technificd menner, whet effect
would this heve on yields &nd fermer incomes? ,

7. Should the cooperative fintnce treditionel ¢nd technicel
échiote pléntings or only technicél echiote pl:ntings?

8. How meny edditioncl hecteéres of cchiote should the cooperetive

finence?

How does Achiote fit into & Smell IFermer's Cropping System?

At present, the most importent crops being cultiveted by smell ferm-
ers in the Quepos eret ere corn, beens, rice, énd eéchiote. Achiote prod-
uction is usuelly limited to & hectere or less, but firmers expresséd a
willingness to increese production if they hed & sccure merket end en &at-
trective price. Rice production is usuelly elso limited to & hectére or
less, while corn &nd been production will generzlly fluctucte between 1
to 5 hecteres depending on f&rm size, femily size, prices, etc.

Two crops & yes&r

Most fermers ere eble to plent end harvest two crops & yesr on et
least pfrt of their lend. The first plenting tekes plece zfter the reins
begin, betwcen the 15th of March end the 15th ot April. Normelly, corn

end/or ricc will be plentcd, end it is &lso common for the fermer to pléent
1/4 he of beens for home consumption zt this time, This is perticulerly
true if the previous yecr's been crop wes poor. The first crop is hervestc

between July 15 end October 15, depending ca the exsct planting dete,

whether corn or rice is rrowp,end the culturel préctices of the individuel

fermer, Most fermers with echiote will try to get their crops hervested



before October 1st, beciuse the achiote hervest begins in October,

October is &lso the month of the second corn plenting. The sedond
plenting is loceted in & different ficld then the First plenting. Thus
while two plentings & ycer ere reeslized in ¢ corn-corn system, the s stem
requires two hcotires of lund insteed of one heetire &5 would be required
for & corn-corn reoteztion in the same ficld, The sSeceand plenting usueally
consists of corn being plentad iu Qotoaber epd/or beans plented in November,

Typicel Systems

The typicel besio grein cropping systems for the Quepos areé tre:
corn-corn, corm-heéns, rice-sorn, ricc-beens, corn in first plenting, rice
in first plsnting, ¢nd beins in second plenting. When échiote is grown
in eny scele, this mey limit the femily's ¢bility to get in & second erop,
bectuse heérvesting the first crop, lind prepcretion end plenting of the
second crop, &nd the cchiote hervest ell fell in the scme period beginning
ebout August 15th, =-znd running through October. If lebor becomes e limiting
fector, it will probebly become limiting during the August 15-October 31
periods This cen be seen from Figures 1-7 which show the time freme end
jorntles required for the verious production zctivities ccrried out in the

most common systems, These figures heve been developed from information

ecquired &t & meeting with smell fermers from the Quepos zrec, cnd is
representetive of the production activities, the timing of production activi-
ties end the jorrieles required for esch éctivity on & typicel small ferm,

For sdditionel informstion on timing of ectivities, meterizls. used on

eech ectivity, &nd jornzles required, see Appendix A. From Figures 1-7

one &lsc gees thet the period from Februery 1-April 15, could ‘similerly

become & tight lebor period,



FIGURE 1.- Corn-bein lebor requirements fer ene hectere of corn plented

Merch 1
Merch 15
hpril 1 __|
Mey L
June 1 __|
July 1
hug 1
.._.*
Sept 1 _.
Oct 1
Nov 1 .
Dec 1 - et SN ..
Jen 1
Feb 1 ]
Feb 15
Merch 1 __|

in Merch or April ¢nd ¢ncthes hectere of beéns rlinted in Nov,

Lend preperetion; 8 jorneles *

Plent corn; 8 jnrncles

Fertilizetion end weced control; 8 jorneles

Double corn steclks; 3 jorneles

Corn hervest, drying, etec; 23 jorneles

Plent beens; 12 jorneles

Been hervest, drying, ete; 20 jorneles

* ¢ jornel in Quepos is 5 hrs of work, from 6 z.m.-11 c.m.
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FIGURS 2 Rico=boin lebopr roguipcrents Lor vac heoicre of rice plented in

Mzrch-:pril ind ennther hectire of beins plented in November.

Merch 1
Lend preperetion; 8 jorncles *
Merch 15 .
April 1.__ Plznt rice; 16 jornzles
Mey 1
1st e¢nd 2nd weed controls; 8 jorntles

—

June 1

July 1

Aug 1
Sept 1
Oct e
Rice hervest, drying, ete; 37 jorncles

Nov 1

- Plent bezns; 12 jerneles
Dec 1
JEn L .

—t

lcrvest beens, dry, etc; 20 jorneles

Feb 1
Feb 15
Merch 1

sttt

* 4 jorncl in Quepes is five hours, from 6 c.m. to 11 £.m.



FIGURE 3 -Cora-corn lib-~r roquirements for one hectere of eorn plénted in

Merch-/pril end tnother hectire of corn plinted in October.,

Merch 1
Merch 15 Prepire lend; 8 jorniles *
hpril 1| Plint corn; 8 jorncles
Mey L
Fertilize nd weed control; 8 jorncles
June 1 .
Tuly 1T — Uouhle mnrn strlks: 3 jnrncles
hugust 1 __]
Hervest first crop, dry corn, etc; 23 jorneles

Sept 1

- Preptre lénd 2nd crop; 8 jorneles
Oct 1

] Plent corn; 8 jornéles
Nov 1

— Fertilize end weed control; 8 jorncles
Des 1
Jen 1

— Double corn stclks; 3 jorneles
Feb 1
Feb 15 _| v
Mspch 1 ] . Hervest, dry, ete; 23 jorncles
Mérelr ™

* A jornil dn Quepos is five hours from 6 &.m. to 11 c.m.
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FIGURE & Rice-corn lcber reguircments fow onc hectére of rdoe plinted in

Mcrch-4pril ¢nd cnother hectiére of corn plinted in October.

Merch 1
Merch 15 Lend prepiri tiony 8 jorneles *
Lpri 1]
pril Plint rice; 1€ jurncles
Mey 1
1st «¢nd 2nd weed control; 8 jorncles

June 1.1
July 1_|

-~
hug (—
Sept 1 —
Oct 1 __

] Hervest end dry rice; 37 jorncles

Leénd preperetion énd plent corng ¥ jorneles
Totel: 53 jorncles

Nov 1
Dec 1 -
Jen 1

—_ Double corn stelks; 3 jorniles
Feb 1

_ ] H:rvest tnd dry corn, etej 23 jorntles
Mgrch 1 _|
Merch 15

* / jorn:l in Quepos is five hours from 6 c.m, to 11 &.m.
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FIGURE 5 TFirst yeer lebor requirements for ériditicnel echiote on one

hectare of leand.

Merch 1 .
Land prepereticu; 18 jorneles *

Merch 15 __|
hpril 1

— cwt end place stzkes; M jornales
Maj 1

Dig holes, tremsport sccdlings end

1 trensplent secdlinzs; 7 jornéeles
June 1

—~ Retrenspliént secdlings thet diej 1 jornel
July 1
hug 1

— 1st weed control; 6 jornules
Sept 1 wTE. =
Oct -
Now 1

. 2nd weed control; 6 jorneles
Dee 1
Jen 1
Feb 1 —
Merch 1

* 4 jornel in Quepos is five hrurs from 6 &s.m. to 11 e.m.
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FIGURE 6 Second yeor libor requiremente for trediticnal Achiote on

one hecté¢re of lend.

Meéreh 1
Merch 15 __.
hpril 1 __
Mey 1 !

June 1 __
15t. weed contrel; 6 jnrneles

JIS P
j
July 1 |
—
kug 1T
Sep 1
oot - 2nd. weed centrol; 6 jerneles
Pruning, harvest end peste
Nov 1 elaboreting; 10 jorneles.
Dec 1
Trensport eénd sele of peste; 1 jornel
Jen 1
Feb 1
Merch 1

* 4 jornel in Quepos is five hours from 6 s.m. to 11 &.m,
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FIGURE 7 Third ycer lebor roquirements for treditionsl hkchiote

on one hectere of lend,

Merch 1 ——

March 15 __]
April 1
Ms&y 1
June 1
] 1st. weed control; 6 jorneles
July 1
hug —
Sep 1 o e
— 2nd. weed control; 6 jorngles
Oct 1
— Pruning, hervest end paste claborsotion;
Nov 1 18 jornzles.
Dec 1 Prenspert ind segle of peste; 17 jorneal
Jden 1
Feb  —
Mexch 1 _

* 4 jornel in Quepos is five hours from 6 z.ms to 11 aem,
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Ferm size end eres cultiveted:

In discussiuns with locel fermers it wes leerned thet ferm size is
quite verieble; & typicel ferm size for the group we spnke with would be
10 he, This is more liénd then the fermer cen eultivete by hend, &nd hence,
femily lebor is necded to fully utilize lend resources. Mechéenizition is
usuelly not possible beceuse ferms ere loczted on steep slopes. Fermers
indiceted thet the e¢mount of lend cultiveted during eich pleénting depended
in peért on the previous hervest, Normelly the first plenting would be
between 2 end 4 hecteres, If the yield wes good, the second plenting might
be ¢s little ¢s one hectires If the first hirvest is poor, they try to
recoup their loss by inereesing liénd in cultivetion for the second crop.

It is interesting to note thit femilies do not cultivete €11 the lend they
could. Instesd, they grow cnough to mect femily consumption needs plus

& little extrz. This informetion suggests thet smell fermers neor Quepos
heve zccustomed themselves to & certe¢in standird of living end try to
meintein theét stenderd by ennu:lly producing & given emount of basic greins.
It seems thet they do not try to increese their stenderd of living by
producing &dditionel zmounts of besic greins. This mey be ceused, in pert,
by low 4/hr returns from corn, rice, &nd until recently, been production.
Femily size:

Femily size is feirly lerge imong the firmers interviewed. Fermers
indiceted ¢ typicel femily hes 10-12 members, This corresponds with previaous
informetion regirding number cf hectires cultiveted, beccuse en individuel
fzrmer needs :¢3sistenge from his femily if te plens to reise 3 or 4 hecteres
of ennutl crops @uring first »nlenting., For purpeses of discussion, one
mey essume & typicel fimily is composed of ten members with the hypotheticel

tege distribution shown in Teble 1. Given the edult mele equivelent
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.ceefficients shown in Teble 1, the femily hés the equivelent of 20 edult mele
work hours per werking dey i+ We ¢ssume femily members erc :tble to devote
eight hours & dey to ;grrultural production, In terms of jorneles, the
femily hes 2.5 eight hosr jorniles or ! five hours jornsles which could be
devoted to egricultur.l production cich working dey.

How much Achiote cex the Typicel Femily Cultivete?

Achiote culiivition for ¢ typiccl femily of ten members with 10 hecteres
of lend mey be 1limiled by both physicel end psychologicel feectors., Femilies
expliined thet they wapnted to reise ¢t leest s much corn, beens znd yioe
¢s wes needed Ior their own consumpticn. From Teble 2, one gees thet the
femily will eronsequently devote ot leest twe he to besic greins, which sug-
gest thet &s wuch w«s cight he could be devotud to echiote. Tables 34 end'
3B however, show thet hérvest period leber requirements for schiote, permit
the femily to grow, et most, 4%.44 he of tchicte becrusc of ¢ lebor shortage
in the period Oct 1 - Oct 31. This informetion conforms to farmer's estimetes
of their ebility to increcse tchiote production. When zsked hoWw much cchiote
they felt ¢ typicel femily could cultivete, they indiceted thiet 3 he of
tchiote would fit e:sily into their present cropping system. From Teble 3B
we tlso see thet even though lebor is limited in the Oct 1 - Oct 31 period,
there is ¢ gonod deel of excess lebor during the rest of the yeér. fssuming
thet the fermer wishes to meéke miximum use of 11 his lend ¢nd lebor ree
sources, he might edopt ¢ system where he grows 6 he of ennucl crops &nd 4 he
of trediticnel echictes In Tcbles 44 ¢nd 4B one sees thet such & systen
is fersible from ¢ libor requirements view. This is prcbebly the type of
system ? typiosl farmer would adopt if he hed the lend ond femily resources

&ssumed here ¢nd if he were scsured of & Secure merket &nd remsoncble priee

for his echiote,
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a2 ily

Family Members

labor supply for 2 ‘'tyniczl® farm facily in fuepos

e e . cats v s e mm e N e wiee Semee i e e e - - —- ~y—

Advlt male equivalent
coefficients supply of 2d8ust male

equivalent 8 hour

Memhers combined dzaily

Members combined caily
sunply of adult male
agquivalent 5 hour
iorrales

jornales
T Husbard 1.0 1.0
1 Wife 0.5 0.5
2 Children =ages 1C-1k 0.3 0.6
2 Children agss &-10 0.2 0.k
2 Children ages U4-8 0.0 0.0
2 Children ages O0-=U4 0.0 0.0
10
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Typical feaily ccasumption of corn, beens and rice

TaBLE 2
CRCP Anlount required for
Yield Number of ha reguired
own consumptisn (gqq) aq
CORN 20 70-40 G.67
BIarS 4 12=-12 0.33
RICE 12-20 29 .00
TOTAL 2.00




TABLE 34 Labor availability as a limitiag factor for achiote production

Critical Activities carried Hours devoted Hours devoted Hours devoted Totzl farmer equiv.

Periods out dJuring this to 0.67 ha corn to 0.33 ha beans to/one ha rice hrs available for
period crop production®

March 1 to Land preparation

April 5 and planting L 12C 700

July 15 tc Harvest and lard

Scpte. 30 prepzration 77 185 1120

Cct. 1 to

Oct. 31 chiote harvest Loo

Heve 1 to

Nov. 20 Bean planting 20 LLo

Jan. 1 to

Feb. 28 Bean Harvest 33 820

* These figures assume the family will have only 100 working hours available ver week becsuse of rain, vis-
its to town, household duties, care of animels, =tc.

.L;

]
-



TALABLE 3B.

Labor Availability as 2 limiting factor for achiote production.

. Total Hours Tctal hours Limiting number

Critical Periods used on grains a2vailablie minus of aciiote ha

Hrs used on given achiote
grains labor requirements

March'1 t2

April 15 7L 526

July 15 to

Sept. 2 262 253

Oct. 1 to

Oct - 31 O ’+:JO l+°-'+l§

Nove. 1 to

Nov. 30 20 420

Jdan. 1 to
Feb. 28




TABLE 44, Labor availability on a typical 10 ha farm using the system:

Corn-corn, Corn-beans, Rice-beans (6 ha), plus 4 hLa of mature traditional achiotee.

Pericd when

Activities activrities are Hrs deovoted . Hrs devcted Ers devoted Hrs deYoted
connleted Lo curn to beans to rice tc achiote

Land Presaration March 1-15 8¢ 4C

Planting Yarch 15-A3pril 15 80 80

FPertilization =2nd
weed control rpril 15-May 37 80 ko

Weed contr2l and
doubling of cori-+:1k: June 1-July 15 30 120

Harvest, land prepa-
ration and plantiug July 15-0Oct. 31 310 185 480

Plenting and weed
control Nov. 1-30 Lo 120 20

Harvest and land
preparation Jan. 1-Feb. 28 130 200




Labor availability om a typiczl 10 ka farm using the system:

T:BLE 4B.

Corn-corn, @prm-beens, Rice-beans (6ha), plus 4 ha of mature traditional achiote.

Period when Total Hrs Totxl Farmer Totgl farmer
Activitice wuctivities are devcted to Hrs availeble * equ?'alent*irs
czmnleted creps available
Land rreparation March 1-15 120 90 220
Planting Mirch 15-inril 15 160 120 580
Fertilization =nd B '
weed ~ontrol April 15-May 31 120 255 350 3
[
Weed contr2l ~nd f
doutling of ccrn stalks June 1-July 15 150 265 660
Harvest, land prerara-
tion and plarting July 15-0Oct. 31 975 €10 1520
Planting znd weed
contr:l Nov. 1-Kov. 30 186 175 ko
Harvest & Lond
preparation Jan. 1~Feb. 28 330 330 820
armer can devote 40 hours a week to crcp wroduction activities. Simi-

*

larly,
to crop production activities

These figures assume the f
the family as a group is assumed to have 100 farmer equivalent hours which may be devoted
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Does treditionel echiote producticn hcve sufficiently high di/he end #/hr

returns to meke it worthwhile for fermers to increese tchiote production?

In Tebles 3 ¢nd 6, informetion on gross velue of production per he,
net veélue of rreduction mer he and net velue of preduction per heé per hr
of lebor efsfort ere presented. The prices used in Tebles 5 end 6 zre the
prices which fermers expcet to receive for these crops in ¢ normel yeir.
From this informetion it cppecrs thet ichiote is & profiteble crop for
smcll fermers. It is perticulerly cttrective when compered with corn or
rice on ¢ ¢/he/hr besis, schiote's i/he/hr net velue is twice &s large
¢s corn's ¢nd a@lmost three times &s large &s the figure for rice. Beans
ére neerly es cttrective s echiote, end « system featuring beans inter-
plented with achiote should be guitc ettrective. The net velue/ha &nd
net velue/he/hr figures for schiote in Tebles 5 end 6 represent date
from & mature echiote grove (one must keop in mind thet the fermer
esrned nothing the first yecr). Sccond yeear (the first echiote hervest),
net velue/he is epnroximetely 41,695, end s:cond yeer net velus/he/hr is
@1k.74, This is elsoc cn ettrective figurc when compéred with corn end
rice net velue/he/hr figures. From this infermetion cne mey comclude
thet schiote does hawe sttrezctive i/he znd 4/hr returns end thet it is
worthwhile for fermers to increesc their production, previded thet prices
remein ¢t present levels.

Teble 6 elso prints out thet net veluc of production per ¢ invested
in non-lebor verizble inputs is much higher for cchiotc then for the other
crops (6.8 times higher then beens, 18.4 times higher then corn «nd 30,2
times higher then rice). Thus one sces thet echiote mekes very good use
of the fermers scerciest resource, working cepitel, in eddition to heving

fevoreble net returns per unit of libor end lend,



T-BLZ 5. Gross and net value of production figures for small farmer crops
(1) (2) (2 (&) (5) (6)-(4)~(5)
Crop Yield Price Gross valuec of Cost of Variable Netvalue of
(qq/ha) (¢/qa) prod/ha Inputs prod/ha
(2) (i/ha) (¢/ha)
Corn 35.00 62.50 2187.50 204,25 1983.25
Rice 20,00 120.00 2400.00 346,80 2053.20
Beans 13,50 200.00 2700.00 100.00 2600.00
Achiote
paste 1.50 1800.00 270C .00 15,00 2635.00 &
—— 7
Lchiote (a) (b)
seed 19.03 % 141.68 2700,00 15.00 2685.0C
(a) This yield figure is de®rived frem the paste yield of 1.50 4¢/ha using the conversion
cqeff1c1ent, 7 %ilo of seed = 2.78 oz of paste. This coefficient is taien from Brle-
tin Informativo N2 8, B-wico FMacional de Costa Rica, 1975, p. 26.
(b) This price figure is derived from the paste price of 918/1b on the assumpiion that

the seed should be werth at least as much

as the paste which can be made from it.



Returns per ha and returns per hr for swmall farmer crops

T4LBLE 6.
(1) (2) (2) (4) (5)
Crop Net value of Total numder Net value cof itet value cf
prod/ha of farmer hrs vrod/ha/hr prod/%
necded to produce of labor cffort spent on non-
crops laher variable
inruts
Corn 1983.25 250 763 9.71
0
. N
]
Rice 2053.20 345 5.95 5.92
Beans 2600.00 160 16.25 26.00
Achiote (2)
paste or 2685.00 155 17.32 179.0C
s2ed

(a)

These are the numbe

producing approximately 19qq of seed.

grove are not counted here.

r or hours necded teo maintain a muture achiote grove
Hours spent in cstablishing the



22~

Whet ere the prospects for selling achiote in cxport merkets, &ud whet

price ceén the cooperctive expect to reccive from exboert seles?

When one mentions echiote te neople who héve worked in Centrel
imerice fur severcl verrs, one mey enceunter & feintly condescending
ettitude., This is due to the fect thet experiznced persocnnel, heéve heérd
newcomers bccome excited ebsut cchiote before, but this initial interest
had not been trensformed inte successful producticn or expoert progrems.
There ere two rewzsons for this. The first reecon mey be scen in Teble b
where it is pointed out thet achiote's returns to invested lend, lebor,
end cepitel on &n hourly besis is only 117.32. This is not &n unusuzlly
high return end simecec cchicte is not cesily mechenized it is difficult to
increese this hourly rcturn to lebor through mechenizatien. Consequently,
lerge fermers heve not become intercsted in cchiote. £ second problem with
tchiote is thet werld prices hive not been pirticulerly [evereble in the
pest. 4dd to this the influence of trensnertetion costs cn ferm prices é&nd
the problem thet ¢ prcducer dees not kneow the bixin content of his seed
until efter his grove is in production {:nd hence cennot be sure what his
seed will be worth), snd sne begins te understend why echiote pruduction
hes not been doveloned in the nist,

Now, howcver, things eppeer to be cheugings Achiote's libor re-
quirements do not present preblems for smell fermors who find echiote en
tttrective crop compered with corn énd rice. In wddition, echioto's world
merket price hes been rising in recont ycers. Teble 7 presents informetion
on echiote prices which, while useful, must be interpreted with cere,

The reeson for this is thet echiote's price depends upon its bixin con-
tent which must bo determine® by leborétory enclysis. In & letter to Trevis

King, Rurel Develciment Officer of the UsS/ID Mission to Coste Rice, R.L. Booth



T:8LE 7 Achiote price information

l Source

Value of Seed

(4/qq)

Value of Seed
($/qq)

Farmers in QJucpos estimate of

market price in uepos Aug. 2%, 1976 141.88 16.61
Richard Clark, President of 115420 13.50
Kalamazoo Spice Extraction Co. 0B FOB
Kelamazoco, Michiszzn Junc 12, 1276 Limdn Limdn
—— - -
R.L. Bocth, Flznt l~nager 2/ 20.00 FC3
Pfizer Inc., Milwzukee, Yiscensin 1970-74 255620 Limdn
TCB Lixzin
Ludwig Mueller Co. Ince. 1/ 28.97 ¥C3
New York, Ne¥. Fab. 9, 1978 2h7.23 Limdn
| FC3 Lindrn
R.I_.c Booth, Plznt Manzger 2/ 52.95 F0B
Pfizer Inc.,Milwaukec, ‘Jisconsin Jun< 11, 1976 281,59 Limén
FCOB Limén
Centro de Fromocidn d= Importaciones 2/ %25.25 FCB
y Ixnortaciones Sept. 1, 1976 332.32 Limb6n
FOR Limdn

/ This price is based or a laboratory =znslysis cf sceds sent

g/ These prices are net bascd on latoratory analysis of the seed, end hence ma

! tce Ludwig Hucller by Mr. Byrd, the manager
of the cooperative. This is the only price based on laboratory analysis.

ie a serious lack of information regarding Costa Rica sced quality.

y be over estinmates.

There
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the plént meneger for Pfizcr Inc. of Milweukee, Wisconsin, stetes thet lest
yeer Pfizer peid $30/qq for Ecucdoriin sced, %37/4qq for Peruvien sced

end $45/qq for Jimeicén seed. Sirce these cre FOB prices, pert of

their differepée will be due to ship;ing costs :¢nd pirt will be due to
bixin centent (i.e., sced quelity). Probebly the most relieble nrice
estimete in Teble 7 is the one given by Ludwig Mueller which is besed on
leboretory enélysis of sced sent to New Yorl by Mr. Ryrd, the couperetive
meneger. The cctucl price mentioned in Ludwig Muellsrds letter to Mr. Byrd
is "eround" $0.35 per 1lb CIF Ncw York. This corresponds to the price in
Teble 7 of $28.95/qq FOB Limon if the cooperctive wanted to ship to New
York., The cooperetive would not, hcwever, be likely to ship to New ¥nyk
becczuse trensport-tion errengements end costs ere more fevorable when seed
is shipped to Hcuston or New Orlecns. In cenversations with Jorge Chevez,
Menzger of R. Smyth end Compeny, /;sentes de hduena y Vepores, it was
leerned thet shipment to Houston or New Orlcans would cost approximetely
$2.60/qq with seilings every eight deys while shipment to New York costs
spproximetely 36.05/qq with sailings ~ocurring only once & wmenth. Conase-
quently %28.95/qq FOR Linon is 2 conservotive estimate of the price the
cooperetive cculd receive.

In Teble 8, informetion is presented cn the likely costs of drying,
pécking end delivering 20 ton treiler loads of t¢chiote to Limon TOB., In
constructing Tehle 8 zn ettempt was mzde to obtein reclistic cost esti~
metes on the besis of ver; little herd deti, These figures ere besed on
telcphone conygrsetions with locel businessmen tnd previous studies made
for other crops. Consequencly, costs cited here could differ from the
costs reveeled by z full scele feesibility study. From Teble 8 one sces

thet the totel of Arying, pecking énd other charges required to convert



Ti3LE 8 Drying. packing, transportation and port costs
estimates for shipment of dried achiote secd
from Quepos to Limon FOB in 20 MT trailer lcads.

ITEM Cost per qq of Cost per trailer
seed (&) louad cf seed (&)
. Dry seed preparatcry to packing and shipment. 32.50(a) 14,300.00

‘e Packing materials
a. Corrugated ccrdboard boxes with plastic liners to

hold 50 1lbs of seed. 8.60 3,784.00
b. Cotton bags with plastic linsrs to hold 100 1bs (v) (b)
of seed. 5.00 2,200.00 ‘7’7
-« Packing labor costs. 0.50 220.00
‘. Transport from Quepos to San José to Limcn 13.82 6,030.00
-« Pier service, policy of shipment, customs brokers fces,
municipal duties and car movilization charges. 11.51 5,065.00
TOTAL 66.93 29,449.00

i2) Recently acquired information (Sept. 29, 1976) indicates that the cost of drying seed could be as low
s {#10/qq. &s this is an unconfirmed estimate, the cost of ©3%2.50 will continue to be used for calculations
.n this paper. The reader should, however, be aware that a cost rcduction of $20/qq would result in an
iditional 450,680 salcs revenue if the Cooperative were exporting their entire production (estimated at

534qq of dried seed). Such an increase in sales revenue would allow the Cooperative to increase its
+.ving price for seed and paste.

') These numbers are not included in the totals since either cardboard boxes or cotton bags will be used,

1t not both. Since the cost of boxes is higher, it has been used in an attempt to avoid underestimation of
mets.
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echiote pods in Quepos to echiote t¢ced in Limon FOB is epproximetely
166.,93/qq. Using the Ludwig Hueller price estimete of ¢247.23/qq FOB
Limon from Teble 7, the cooperctive would receive 4180.30/qq for sced it
exports. If the cooperetive bousht the sced from fermers for $141,88/qq
(the seed price equivelent of the $18/1b piste price they now receive) this
would rcpresent ¢ net gein to the cooperctive of §38.42/qq thet could be
used to pey pert of the cooperettive overhezd. This yesr, it is expected
thet the cooperctive will purchese 200/qq ~f peste which is equivelent to
2,534/qq of seed. If these seeds were dried end sold et §247.23/qq FOB
Limon, the cooperztive would gross 497.356,.,28 from &chiote scles on the
export merket,

If plenting eree end cooperative seles were dnubled, coopcretiq@ gross
veélue of seles could be increesed cnd might even deuble., Thus it appears
tﬁst even if the locel merkets were seturetcd end considereble emounts of
echiote seed needed to be cxported, this could te done ¢t & price equiv-
elent to the price fermers currently receive for their seed provided thet
export merket prices do not declinc,

Throughout this section, en zttempt hes been mede to give reclistic
price &nd cost estimites znd, ¢t the seme time, to evoid overestimeting
prices or underestimeting costs. In cther words, the fipgures prescnted
here might be & little pessimistic. Twe srecific exrmples ere the costs
of drying end trensporting sced (which might be lower then prescnted here),
¢énd the price the cooperitive would receive for their secd (which might
be ts much e¢s 25% highcer then the price uscd here). #t this point it is
not pérticulery useful to speculete on how much ferm prices could be reised
or how much the cooperztive might e:rn from more fevoreble cost end price

figures for drying end trinsporting lerge quentities of echiote sced,
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For the moment, one cen only sey. thet cxisting datz indicetes achiote could
be shipned from Guepos to the United Stetes without lowering current farm
level prices end, hencc, thet expert oriented production is possible.

What Price Should the Cooperetive Pcy for fLchiote Peste this Yeer?

If the ccoperztive is to have en importent iumpict on smell fermer
welfere 1t wil) eventuilly need to cnter the export mirket., Coste Rice
currently preduces encugh echiote for intoerncl comsumption, ¢nd edditionel
plentings, cepeble of providing increescd incomes for lerge numbers of rurzl
femilies, will be dependent upon export merket s:les. Thus, even though the
corperétive does not plen to export achiote this yeer, it would be edviscble
to set prices now which will fzcilitete eventucl entrence into the exnort
merket.

Generel Buying end Selling Price Consider:tions

If en export merkct is devcloped, locel echiote prices will probebly
edjust so thet locel prices will be &t l:oest equel to or possibly higher
then export prices minus trensportstion, picking énd port cherges. Consc~
quently, the cooperctive will be able to pcy more for locél merket schiote
then for export merket achicte. slthough the cooperztive will be sclling
exclusively on the locsl merket this yeer, it would b2 wise to set éen initiel
buying price low enough to ellow the cooperetive to compete in the export
merket. In this wzy the cooperstive will evoid the vreblem of heving to lower
its buying price when it wishes to begin export sctivities. Setting ® lower
initizl buying price would heve the edditinnel adventege of making it essier
to reise investment cepitel enl also provide the cooperttive with & cish re-
serve thet could provide insurince egeinst problems ceused by urrforesecn
fufure events, Of course, the cooperitive dues not heive tu build up & large

cash reserve znd may prefer to return (pert or sll} excess osrnings to its
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members in the form of dividende hescd uncn eech member's seles volume,

Declering end peying dividends is usuglly not difficult to do when cernings

are lerge, wherees yoting to lower buying prices eftor & successful first
year might be quite difficult. The cooperctive will also hove to exercise
cere in setting their buying price tc ensure that the buylng price is high
enough to meke pchiote an ettreactive crop with carnings potentiel that will
persuede farmer~ to increasc produckione

The coopereative's selliag price should be at leest &s high zs the ex-
port price for dried seed minus transportation, packzging ond port charges
tn ensure thet leecl merket eernings per qq of sced produced ere equivelent
to export merket eernings per qq of seed produccd. If locel merket selling
pricer sre presently lower then expcrt mirket pricesy thc coorperetive might
went to consider reising locel prices over ¢ twe or three yeer period to
give locel huyers end consumers & chinee to adept to the price increesc.
This strctegy would slso provide time for the ccoperétive to lcern more
sbout the velue of Coste Ricen secd on the world merket e¢nd hence be in ¢
stronger position when ncgoticting price increcses with locel huyers. In
edditinn, the coopcretive must be sure thet the prices it decides upon gro-
vide ¢ mcrgin which will genereéte sufficicnt cernings to permit the cooper-
stive to meet its loen rcpeyment commitments and build up & smell cegh
reservce,

In previous scctions, we heve seen thet ¢141.88/qq of dried seed (or
#18/1b of peste) is & buying price which provides fermers with incentive
to increase production end tlso is low cnough to &llow exports of dried
seeds, We c¢lso scy thet if the cooneritive were to export ¢1ll »f ite prod
uction this yecr, & price of #141,88/q0 of sced would result in ezrnings of

$97,356.28. ¢ recent INFOCOOP study of edministretive, opersting end
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yels I

interest costs shows thet the cocyeretive will need €94,900 to meet its
current lozn commitment, sznd coiSequently z puste price of §18/1b might be &
good buying price for the fir:t yeer. If future informction shows that
export prices are higher trm the #247.23/qq offer mede by Ludwig Mueller
(see Teble 7), or if trensporting, drying, end purchesing costs are lower,
then buying prices coul: be incrcised. Another zdventege of. the 118/1b paste
price is thet farmers consider 418/1h to bhe & normel price. A serious
obstacle to sdoptior of the #78/1b price is that the coopereztive hes elresdy
voted to esteblist this yeer's officiel buying price &t $22/1b which eppesrs
to be too high ¢c pcormit export scles of dried sced.s The by-laws of the
cooperetive stipulete thet 10% of thc officizl price be withheld to pey for
edministrrtive &nd loen rerneyment expenscs which meens the cgreed wpon p1o
¢f $#22/1b would sctuelly be reduced te & firmer prive of $12.80/1b. This
is ¢lsd too high ¢ price to permit the cooperetive to mest to toin repay-
ment 6&chedule, if the entire first ycer productinm wore to be exporéed egiven
the ¢ssumptions mede previously ebout export prices wnd costs. 4 buying
price of $19.80/1b would reoult in export eernings cof only @61,398,82 which
is 433,501.18 less thea the 494,90C needcd for the first yeur's &dminist. :-
tive, overhced, end lo&n repiyment costs. Although the cooperctive mey
be eble to scll piste locslly &t & high cnough price to overcome this deficit,
it seems wiser to Bet the buying price et §18/1lb and return +ny excess
ezrnings to the fermers ¢t the end of the seeson.
The Locel Achiote Peste Merket

At present, there exists ¢ scarcity cf relieble informetion concerning
who wjll buy echiote from the coovcretive, how much they will buy, &nd what
these buyere &re willing &nd ctble to pey. This lack cof informetion mekes

it difficult to Kpow whzt selling price the cooperective should esteblish
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this first yeer. 4nother difficulty in attempting to set¥ & selling price

is thet echiote pest2 loses weter through eveporation for the first six
months &fter it is elsboreted. ©So fer, no onc has come up with & simple
but relisble wey to test tchinte peste's water content. Hence if the co-
operetivs buys peste st }18/1b end sells it ¢ few wecks or months later,
some of the water will heve aveporated énd the conperstive will end up hev-
ing peid $18/1b for weter., The weter weight loss from the time the peste
is first hung in ¢ beg to dry until it becomes quite dry &nd herd hes been
estimeted et 50%. If the cooperictive could weit until the peste hes dried
out to & héerd brick-like fcrm, it would be much ecsier to buy and scll peiste
et € feir price. +nother problem in the piste his bheen thet some fermers
gdulterete their peste with benenes, rock dust end cther substences, The
cooperetive needs & mecans of testing for sdulterants znd et the same time,
adjusting the pestc price in eccerdence with the peste's weter content,

Sr. Ricerdo Orozcc, & locel chemist, hes seid thet he could devise simple
tests to help solve these problems, nd it would be :zdvisable for the coop
eretive (or for INFOCOOP) to nepgotiate & contract with him (or some othe:
person) &s soon &s possible, to try end resolve these problems belore the

achiote buying begins on October 11,

The Cooperetive's Selling Price

In choosing & locel sele price for achiote paste, one might begin by
noting thet the cooperestive could receive !180.30/qq of dried seed, if the
seed were uxported &t the Ludwig Mueller price. One qq of seed will mcke
8 1lbs of peste #nd the psste should be worth zt lcest s much zs the seea,

i.esy #180.30. This meens the cooperetive should sell dry psste for et

leest §22.54/1b,* Of course, some uscrs of the peste cin pey more then this,

* If the cooperetive's seed drying costs were reduced by §20/qq, this would
increese dried seecd cxport ~srnings by $20/9q &nd would reise the minimum
aeles price of dry peste to et leest ,25.0h4,
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At present Mr. Byrd he&s received communicetion from four buyers. These cre
Aguiler end Solis, & chicken feed wenufecturer, &énd three achiote ptste fec-
tories which refine the peate and mix it with snimel fets for househnld con-
sumption. These peste factories are: Los Patitos, Féhrice Miguel ingel
Rodriguez, end Fébrice Arturo Zihiga. Of these four, only Aguiler end
Solis h&s mentioned & price. Aguiler end Solis has tentetively agreed to
purchese 25% of the cooperttive's production (50 qq of very dry &nd herd
peste) for $50/1b., If one essumes & weter weight loss of 33% on peste which
fermers sell to the cooperetive, this wet peste is worth only ¢33.50 assum-
ing thet it cen be rcsold in & very dry, herd stete for $50/1b., Teble 9
shows the reletionship between weter content e&nd sales velue besed on & very
dry end herd peste price of 450/1b, If one assumes thet most of the peste
brought to the cooperetive will be 30% weater, then the seles velue of this
peste is &approximstely #35/1b provided thet it cen be resold when dried ou*
et QfO/lb. In convers&tions with Olman Rodrigucz end Neil Byrd, some achiote
peste fectories heve seid they sowelimes pey &s much &e %30/1b for good
peste. Consequently, the cooperztive might be eble te cherge es much &s
$35/1b for peste with 30-33% weter, if the peste is & good quality.

Unfortunctely, the cooperztive hés no simple &nd relieble quality
tests that could be used to rete peste from different sources. Conse-
aquently, it may be edvisable to set & lower initiel selling price until some
kind of quéelity guerantec can be made.

Another considerztion in setting e selling price is the emount of

achiote being produced by non-cooperetive membhers., If the cooperctive sets

too high e price for its pesde, this will encourege &chiote buyers to deal

with other echiote producers, Since achiote grows wild in some perts of
Costa Rice, this would encourcge rural people to go &chiote hunting, éend it
is difficult to estimite how much wild rchiote mighd be eleboreted inte
peste if the price were recised to ¥35/1b, In ligh§ of this uncerteinty,
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TABLE 9.~ Velue of peste with different water

besed on & véry dry piste price of ¢

content

50/1b.

Perisheble wetor weight es ¢

percentige of total weight in
newly elsnboreted peste

Seles

Velue (4/1b)

0

>
10
15
20
25
30
35
Lo
45
50

50,00
47.50
45,00
42,50
40.00
37.50
35.00
32.50
30,00
27.50

25,00

Figure 8.- Relztionship hetween szles velue end

Perisheble

weter weight4o_

&s & % of

totel weight 304

in newly
elebereated
peste,

™
50-

20
.10#.
0]

" 30 35 c
Peste Szales Vi iuc

(¢/1t)

weter content.
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it might be better to set & selling price which will be low enough to &llow
the cooperetive to maintein control over the peste supply end, &t the seme

time, help build up & good working relationship with zchiote buyers, One

suggested system for choosing & selling price for peste with 33% weter is

presented in Teble 10, which shows severcl glternative sets of selling end

buying prices. For each set, the cooperctive'es wargin, eernings, costs, end

profits (or cash reserve) are specified, From Table 10, one sees that a
mérgin of epproximately $4.75/1b is necded between selling ond buying prices
to meet first yeer costs (cssuming no water loss end ¢ seles volume of 20,000

lbs of peste), Thus, if the cooperetive plens to pay farmers ¢19,80/1b,
they must sell the pi:ste (before water leoss occurs) for et least $24.55/1b

to meet opersting =nd interest costs. Since there is usuelly ¢ time lepse
between.the moment peste is bought &znd wheu it is sold, one must try to

estimete the effect of water loss upon the minimum price the cooperetive cen

eccept, TFigure 9O su .gests & likely relctionship between echiote peste's

weter, percentege end time. Figure 9 is derived from dete supplied by

Mr. Byrd znd is edmittedly only &n approxim:tion of the reletionship between
time snd the peste's water content. DPoint 4 represents fresh peste which
hes just been hung up to dry. Belf the weight of the beg will be lost over
the next six months through eveéporetion. Point B represents the water con-
tent of peste which heés been hung up to dry for one week. We assume that

it will lose 33% of its original weight &t point A by eveporestion between

point B end point D. Point C represents the water content of the ptste when
the cooperctive begins to sell it., This will begin spproximetely one month

e fter the peste his been eluboreted end three weeks after the cooperctive
buys it. Point D represents peste which hes dried for six months end will
consequently suffer no further water loss, If the puste suffers an 18%
weight loss due to eveporetion, the price it is sold for will heéve to be

22% higher then the price it could heve been sold for on the dsy it wes
bought, to provide the cooperetive with the seme totel revenue, Eerlicr,

it wes pointed out thet the cooperctive must sell peste for et leecst $4.75/1b
more then it buys peste for, to meet cxpenses. Thus peste which is bought

for 119.80Mb would heve to be sold for §24.55/1b essuming no woter loss,



T/BLE 10.- Possible besic Price options_for the échiote merketing conpsretive.

“Price peid to Selliag price Margin First_zgar First year costs Tirst ycer
fermer for denp for démp paste 3$/1b earnings assuming as estimzted by cesh reserve
neste (¢/1b) (2a) (+/1b) (a, volume of 2004q INFOCOOP for invest

(3) (1) or producer
dividends (3)

18 23 > 100,000 94,900 5.100
27 9 180.000 94.900 85.100

21 13 260.000 94,900 165.100

25 17 -340,000 94,900 25,100

19.80 25 3.20 64,000 94,900 - 30.900°
27 7.20 144,000 94.900 49,100

21 11,20 224,000 94,900 129,100

35 15.20 30%.000 94,900 209.100

22 3 1 20,000 9k,900 - 74,900
27 5 100.000 944900 5.100

31 9 180.000 9k . 900 85.100

35 13 260.000 94,900 165.100

(a)

Demp peste is asgurnd to ke paste with- eporoximetely 33% wzter that hes been el

for -ne week. Jshe 33» {igure used here is

of one week olu perte,

-

<

eborated and left %o dry

best approximetion for the zctual (unknown) wster content

'ﬁg-
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With ¢n 18% weter loss, the peste would heve to be sold for $29.94/1b.
Similerly, peste bought for $19.80/1b cnd sold six months leter, would heve
to be sold for $¥36.64/1b if the cooperetive hopes to breck-even.
Tzble 11 expends upon this idee by showing the minimum price the co-
operative could sell peste for, ¢t different points in time, given the as=-

sumed weater weight losscs shown in Figure 9. Teble 11 speeks for itself

regerding the minimum price the cocperetive cen afford to sell at, given

the verious purchase prices :nd assumcl weight loss pattern. It is inter-
esting to note thet en 85% merkup is needed just to breck-even when peste

is purchesed gt ¢19.80/1b end held six months. This is quite e high merkup
considering thet the cooperctive is rssumed to have & seles volume of 200,000
1lbs, &énd helps one understend why some intermedieries fecl they nced & merkup
of 100% or more just to breskeven given their smcller séles volumes. Teble
11 &lso points cut the denger in rvising ferm prices too high. A fermer-
nrice of ¢22/1b meens the cooperetive muat resell this peaste six months

leter et §39.92/1b. Whether or not the cooperztive cculd induce all inter=
medieries to pey this high & price or whether the weight loss figures cre

¢S oorionme ¢8 sssumed here is simply unknown. YWhile it seems likely thet
hguiler end Solis will live up to their commitment to pey $#50/1b for 50/qq

of dry herd peste, one dousn't know if the ctiher intermedizries wil® h-
willing or eble to pey this much., Irn en INI'OCOCP preliminery estimete of

the cooperetive's ehility to repey its loen, & selling price of §30/1b is
essumeds Given the levels of pest pricus, the cocperstive's imperfect control
over supply, the problem of potentiel conpctition, «nd the cooperative's
inebility to provide quelitw pumrsntocs,y tiis seems & reasontble level for
the selling price of peste with ¢ weter conlent of 150, Trom Table 11, one
sees thet this sellinm price rules cut the possibility of paying fuarmers
¢22/1b &and that & buying price of $195.80/1L is just harely high enough to
meet estimeted first yeer costs. JAgein, considering the uncertainty involve.,
it might be better to pey frrmers 418/1b beczuse this price would provide

the cooperztive vith ¢ cesh reserve of 445,200. Then if therc are no unforeseen



T&BLE 11,.~-

Hin*mur: brezk-even achiote naste prices

Price peid tc

HTeter weight % Time peste Brcek-even
farmer for demp when peste is selling price (a)
(33% weter) paste is sold dried (3/1v)
(3/1b)

18.00 33 1 week 22.75

15 1 month 27.74

0 6 months 33.96

19.80 33 1 week 24 .55

15 1 month 29.9k

o 6 months 56.0h

22,00 33 1 week 26.75

15 1 month 32,62

0] £ months 39.92

(2) This &acsunmer

& stles volume of 20,000 1lbs the first yeer.
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expenses, pert - or ¢ll of this money could he rcturned to fermers et
the end of the seceson. This scems like & prudent course of :ction
beceuse it: (1) provides firmers with én immedicte peyment for their
echiote which is greeter then they cre currently cirning from corn,
rice, &¢nd beens, (2) sets ¢ buying price which should en:ble dried
seed exports next yeezr, &nd (3) provides the cooper:tive with &
smell cesh reserve even thousgh the selling price assumed (43G/1b for
paste with 15% weter) should be ¢ conservitive aestimete of the price
buyers will be willing &nd wable to puy.

This section poiats ocut the need for somc kind of price ccmmit-
ment from &chiote buyers before the cooncrative begins its echiote
purcheses. If the couperztive can persiwde btuywrs to socept the ¢50/1b
price pedd by Aguiler end Solis for very dry cchiote, then o buying
price of §22/1b or $19.80/1b should he &ll right. If, on the other
heand, buyers zre willing to pty cnly i30/1b for praste uwith 15% weter
weight (cquivelent to e very dry, hérd peste price of 435.29/1b) then
e cooper:tive buying price of 418/1b eppeérs necessery.

The relctionship betwcen perisheble water weight ¢s ¢ percentege
of totel weight, the rete &t which witer weight is lost through ovapo-
retion end peste vélue, has been summerized in Fipgure 10. Figurc W
shows the prise which peste should be sold &t, tu provide constent s&les

revenue while wazter is lost through eviporetion. The top line shous
the velue of pcete et Aifferent points in time when the stindard
price is 450/1b for very dry paste. The bottom lin: shows the velue of

peste &t different points in time when the standcrd price is ¢30/1b fuv

paste with 15% perishezble weater weipght (as & perventage of totel weight


http:ftandi.rd
http:pers'eu.de

=40

when the peste wes first hung up to dry). When the cooperctive decides

whet their stenderd selling price will be #nd what type of weight loss
by eveporétion psttern ectuelly helds, & figure similer to Figure 10
cen be drewn up to &id cooperative members in setting selling prices
for peste et different points in time,

Given thet echiote peste purobases by consumers represent a very
sm&ll portion of their totel purcheses, achiote paste mixers and
péckers could probzbly reise their prices quite & bit to cover increased
rew meterials costs, Thus it niay be possible to bring &ll achiote
peste buyers up to the ¢50/1b price set hy hguiler and Solis. It is
£lso possible thet echiote peste is worth more to ooncentreted chicken
feed menufecturers then to other buyers. Severecl chicken feed msnufec-
turers should be conticted to see if this is true, end if they would
be interested in buying dry echicte peste for 450/1b. Until this is
done, however, the coopcretive should consider peying fermers only 4¢18/1b
for their peste.

If Achiote Were Produced in & Technificd Manner, Whet Effect Would

This Hsve on Yiclds ¢nd Ferm Incomes

At present, there is very little informetion on technified schiote

production in Costs Rict. The term technified echiote production is

used here to mcon ¢ more cepitel, cherizel, ind lebor intensive echiote
production which mey be contrested with the trcditionel echiote produc-

tion informetion presentzd eerlier. The only known scurce of technified
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echiote production informetion currently eveil;ble is & study first
published ix 1969, by the Oficina del Café (Estudio Sobre El Achiote

by Carlos L. Lizano P.), and adepted by the Binco Necional de Coste

Rice in 1975 ("El Cultivo del Achioté," Boletin Informativo N2 8, 31 p.).
This source wes used &s the bssis for construction of Appendix Tebles

48, A9, end 210 which contain the intensive achiote production deta

used here, Figures 11, 12, end 13, showing the yeerly distribution of

lebor requirements for intensive achiote production have becen cone

structed from Tebles A8, 49, and £10.

Intensive vs, Treditionel Achiote Yields

Teble 12 presents information on cchiote yields from verious
countries end shows thet rocported yields very considerebly between
countries, This is due to differences in climete, verieties, end cul-
tursl practices which ceuse verietion in vyields of dried seeds/tree &nd
in numbers of trees/he. The Quenos eree yield of 19,03 qq of dry seed
is neer the botlom of the yield/hs group in Teble 12, even though the
Quepos egologioal system should be quite good for :chiote ond the number
of trees/ha for Quepos erec production is relitively lerge. Given the
informetion in Teble 12, it appears that Quepos zrec achiote yields
could be rsised considerebly. Although there is very little besis for
a8 prediction of future yields, it would not be surprising if dried seed
Yields were reised to 33 aq/he (peste yields would be reised to approxi-
mately 2.64 qq/he), by édoption of the improved culturel prectices sug=

gested in sppendix Tebles +8, 19, snd A10. Vith én improved gelection
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FIGURE 11 First yecr lebor requirements for intensive tchiote production
on on: hecteére of l&nd.

March 1 —
Lend preperction; 19 jorneles®

Merch 15 ]
April 1

- Cut end plecce stekes; 5 jorneles
Mey 1

_T Dig holes, fill with orgenic meéteriel ¢nd soil,

trensport seedlings &énd orgenic mctter, trens-

June 1 plent seedlings; 12 jorneles

— Retrensnlipt seodlings thet die; O Forneles
July 1
hug 1
Sept 1 1st. weed control, fertilization &nd 1st.

P -1 fungicide epnlicetion; 17.1 jornales

Oct 1 —
Nov 1

- 2nd. weed control end 2nd. fungicide #p-

plicetion; 15.1 jorneles

Dec 1
Jan 1 —
Feb 1 -
Merch 1 - —

* A journel in Quepos is 5 hours from 6 c.me to 11 £,m, Lecbor requiremente«
ere besed upon deéte® presented by the Seccidn de Plenificseidn de Proyec
tos del Beneo Neeionel de Coste Ricz ind my personel experienee.,
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FIGURE 12 Second yeer lebor requirements for intcnsive echiote production
on one hectere of lend,.

Merch 1 -
~ Merch 15 -
kpril 1 -
Mey 1 -
June 1
7] First weed control, 1st. insecticide/fungicide
zppliceticn, end fertilizetion; 14.8 jorneles®*
July 1
hug 1
Second weed ocontrol, 2nd. insecticide/fungicide
Sept 1 _ applicetion; 12.8 jorncles
=
Oct 1
7 Prune, hervest pods, meke paste; 30 jorniles
Nov 1 -
- Trensport end salej; 1 jornel
Dec 1
Jen 1 ]
Feb 1 —
Merch 1 J

¢ 4 jornel near Quepos Ls 5 s == from 6 k,me to 11 ame
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FIGURE 13 Third yeer lebor requirements for intensive achiote production
on one hectere of léend.

Merch 1 .
Merch 15 J
hpril 1 .
Mey 1 -
June 1 -J
- First weed control, 1st. insccticide/ fungicide
applicztion, &nd fertilizetion; 14.8 jorncles*
July 1 -
fug 1 .
Sept 1 —
Second weed control, 2nd. insccticide/fungicide
_ application; 12.8 jornales
Oct 1
Prune, harvest pods, meke peste; 36.6 jorneles
Nov 1 .
Trensport ¢nd sele; 2 jorneles
Dec 1
Jen 1 7
Fedb 1 ~]
Merch 1 _

* 4 jornel ncar Quepos is 5 hrs -- from 6 «em. to 11 a,m.



TABLE 12

Praditioral vs. intensive achiote

yields.

Ccuntry

Source

Yield, 1bsof
dried seeds

Yield, qq of
dried seeds

Yield, qq of
pasty/riectare

(a)

-

Numrber of trees
per hectare,

L]
=
\n

“1

per tree petr hectare either given or
assumed
Costa Rica- Farmers near 2.29 19.03 150 830
Fuepos
Internaticnal
average with
varicis nun- Ingram (b) - 7.70 = 15.40 0.4b6 - 1.23 -
bers of {rees
per hectare
Kerya Ingram {(b) -- 11,00 - 22.00 0.66 -~ 1.76 -
India Ingram (b) - 13,20 0.79 = 1.05 -
Iadenesia Ingram (b) 2.2 - 6.38 15.40 - LL 66 0.92 - 3.57 700 (assumed)
Central American
farmers Pfizer (c) 2.5 - 3.0 30.09 - 36.11 1.80 - 2.89 760
Argentina Lizano (4d) - 33,00 1.98 4ok - 816
(average)
Peru Lizano (4) - 33.00 - 44,00 1.98 - 3.52 -

(TABLE 12 continued in next page)



TABLE 12 (continued). 'craditional vs. intensive achiote yields.

Country Source Yield, 1bs of Yield, qq of Yield, qq of Number of treee
dried seeds dried seeds paste per per hectare, either
rer tree per hectare hectare (a) assumed or given

Colombia Lizano (d) ——- 33.00 - 44,00 1.98 - 3.52 ————

Colombiag Ingram (b) - L4 00 2.64 - 3,52 ——

Central American

experiment stations Pfizer (c¢) L,5 - 5.8 S54.17 - 69.82 3.25 - 5,58 760

International

averace based 01

ohtainable 1lbs/:ree Ingram (b) (e) 9.9 - 11.0 69.3 - 77.00 k.15 - 6.16 700

_ (assumed)
i

Unnamed Kalsec (f) 9.0 88.90 5.33 = 7.11 988 ¢

(a) Where sources do not specify the relationship between 1bs of dried seed and 1lbs of paste, the lower dried
sced/ha figure is multiplied by 0.06 to get the lower paste/hu figure, Similarly the upper dried seed/ha
figure is multiplied by 0.08.

(b) 1Ingram, Jean S. and Francis B. J., Tropical Science, Volume XL, Number 2, "The Anatto Tree (Bixa orellana L)-4A
Guide to its Occurrcnce, Cultivation, Preparation, and Uses," pp. 97-102.

{c) This information is contained in a letter which R. L. Booth, Plant Manager of Pfizer Inc.'s Milwaukee Opera-
tions sent to Mr. Travis King, Rural Development Officer, USaID Mission, San José, Costa Rica.

(d) Lizano P., Carlos L., Estudio Sobre El Achiote, Oficina del Café, Marzo 1969.

(e) This international average based on obtainable lbs/tree assumes more than one harvest bper year. Such a yield
pattern may not be obtainable in Costa Rica.

(f) This information is found in Lizano's paper, p. 30. It is based uvon information which Kalsec (Kalamazoo

Spice Extraction Company of Kalamazoo, Michigan, USA) sent to the Ministry of Agriculture in 1967. These
Yield data are based upon successful adoption of some Ecuadorian varieties which Kalsec knows of.
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of loc&l verieties or introduction of new verieties, yields might be
reised even higher,

The deta provided by R. L. Booth of Pfizer, Inc. suggests that 33qq
of dried seed per he (2.64 qq of paaste) is sn azttainzble terget yield
for small fermers in the (uepos ares. To see what this yield figure meens
in terms of ferm incomes, one mey compare & typicel fermer's income and
lebor utilizetion pettern on: & corn, bean end rice ferm; a corn, been,
rice end typicel echiote ferm; znd & corn, bean, rice end intensive &chio-

te ferm,

Income &nd Employment on & Quenos Arez Corn, Beén end Rice Farp

In en eerlier discussion of ferm size znd zree cultiveted (ps 11) i+
whs pointed out thet fimilies do not cultivete es much lend s their femily
lebor supply indicetes they could. During &€ group interview lest Augpust,
fermers indiceted they normelly plent 2-4% he of corn end rice in April end
1-3 heatares of corn &nd/or beens in October end November. Thus the maximum
emount of lend the typical femily cultivetes sppesrs to be 7 he. It wes
suggested thet one explcnetion for this underutilizetion of lend might te
the relztively low returns the fermer eerns per hour of lébor effort from
corn end rice production--with such & low return, the femily prefers leisure
to increased income. f4nother feictor mzy be the difficulty of planting more
then 3 he of beens during November piven the normelly high emount of reinfell
et this time of yeer,

Examination of the timing of production ectivities and lebor requirements
presented in Figures 1 end 2 for corn-becn end rice-bean systems shows tbh-
the femily probebly could reise 10 he of corn, beans, end rice if they &adopted

the cropping system: one hs of rice end 4 he of corn plented in Merch or
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kpril follow:d by 5 ha of beens plented in November (weather permitting--they
mey heve ¢o plent in the rzin some yeers). Table 13 shows thet this is &
feesjrle cropping system from & lebor supply--lebor requirements point of
views The net velue of production from such & system using the prices given
in Teble 5 is 122,986.20., This i; en etteineble figure for net velue of
production if the femily cen plent five hé of beens during November. Should
the femily plent only 3 he of beens, net velue of production would be reduced
to $17,786.20. Totel fermer equivelent lebor hours required for the ferming
system in Teble 13, is 2145, This represents epnroximetely 54% of the
femily's eveileble lebor supply assuming femily members would like to dcvret.
4O hrs/weck to crop production. If the femily is only ¢ble to plent 3 ha of
beens, totel lebor requirements will be only 1825 hours or 46% of the femily's
lebor supply. Net velue of production per hour for thesc ferming systems is
$10,.72 if five he of beens ere grown end ¥9.74 if only three he of beens

tre grown.

Income_&nd Employment cn & Quepos /ree Corn, Buan, Rice and Traditional

Sechiote Ferm

Tsble 4B on p. 18 demonstrztes thet & farming system composed of the
cropping systems: corn-corn; corn-beens; rice-beens end 4 he of mature
treditionel echiote is feasible frqm ¢ lebor requirements view, Using the
prices presented in Table 5, net vzluc of production from this ferming svstem
is #23,942,95. The system mckes use of 2035 fermer equivelunt hours which
is approximately 51% of the totel femily lebor supply. Net velue of production
per hour is $11.76. Given the relatively high current price of beens, =
fermer might wish to chenge this ferming system to the following one:
oorn-beens, corn-beens, rice-beens, 4 he of neture achiote, whiech hés & net

vélue of production equel to §24,559.70 &nd uses 1945 of the femily's fermer
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TABLE 13
corn-beuane on 8 ha.

Labuxr availability on a typical farm using the systems:

rice-beans on 2 ha and

Periou when activities Approximate family Hours required
Activitics are completea supply of farmer for crops
equivalent hours (a)

Lond prevaration March 1-March 15 160-200 200
Planting March 15-April 15 320=100 240
Fartilization and
weed control April 15~May 31 L4L80-500 200
Jced control:and
doubling of corn
stalks June 15=-July 15 320--400 60
Harvest, land prepo=- _
ration and planting  July 15-Oct. 31 1120-1400 645
Planting Nov. 1-Nov. 30 320-400 300
Harvest Jan. 1-Feb. 15 430-600 500
(a) The :

lower figu:
assumes t’

may be d. 1 to crops each week.

~e given here is based on two alternate assumniptions regarding work hours per weck. The
assumes that 32 hrs/family member/wock may be devoted to crops while the upper figure
‘0 hrs/family member/wezck (given each family memberts adult male equivalent coefficient)

-6#-
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equivelent hours (epproximetely 49%). Net velue of production per hour in
this modified system is {12.63.

Income &nd Employment on & Quepos fireé Corn, Been &nd Intensive Achiote Ferm

Intensive echicte requires ¢lmost twice &s.much lzbor &t hervest time es
treditionel echiote. Consequently, the typical femily would nced to limit
intensive &chiote production to epproximeztely two hectires. Net velue of
vroduction figures per hectere end per hour of libor effort, for trecditionel
¢énd intensive zchiote production ere contrested in Tebles 144 and 14B.

In Teble 14B one sees thet en intensive cchiote yield of 33 qq/hs
incre&ases net vilue of production per he by 56%, but lowers the fermer's
returns per hr by 26%. If intensive echiote yi.lds were 44 gq per he end
lebor requirements rem:iaed the seme, hourly returns from traditionel &nd
intensive &chiote produrtion would he ¢bout the seme. Forty-four qq of dried
seed mey be en etteincble yield in Coste Rice, but whether or not lebor
requirements woul? be constent is unknown. It should &lso be pointed out that
since existing dete on technic:l echiote libor requir:ments in Coste Rice
is non-existent, the 331 hours per he sugpested in Teble 14B should be regerded
€3 en estimete which mey nerd to be revised leter,

If the femily reises two hectires of intensive tchiote, they could devote
eight hecteres tc the corn-been system first presented in Figure 1. [nslyseis
of Figure 1 tnd 13 shows thet this would be £ fecsible ferming system from &
lebor requirements viewpcint, This system would heve ¢ tetel net velue of
production equel to $26,712.68 znd would use 58% of the femily's totel lehor
supply (2302 hrs). Returns per hour of lebor effort would be #11.,60, If
November reins meke it difficult to plent four hecteres of beins, the system
could be zltered by adding one more hectere of corn in first plenting &nd

one less hecteére of bezns in second plentinge. This elterction would result


http:126,?12.68

T:iBLT 14-a Gross and net value of production figures for traditicnal and intensive achiote.

Type of Price of Yield of Gross Value Coste of Net Value
Froduction dried seed dried seed of Prod. Chemical inputs of rroduction
(i/aq) (qg/ha) per ha —“cr ha per ha
Tradi tional 141.89 (a) 19.03 2700.00 15.00 2685.00
Intensive 141.89 (2) 33.00 L682 .0k 492,20 4189.84

T~BLE 14-B Net value of nroduction per hectare and per hour of labor cffort for traditional and
intensive achiote production

Type of Price cf Net value of Hours of tict value of production
Production dried sead production labor required per hectare
(#/q93) p>r hectare ver hectarc per hour
C s . (a)
Trzditional i41.89 2685.00 155 17.32
(a) (v)
Intensive 141.89 4189,.84 331 12.66

(a) This dried s~ed price is cquivalent to a naste price of 418/qq (paste with 32% water). It was
shown earlier thot sced could he exported =t this price. It was also chown tihat farmer prices
for schiote could be higher than this figurzj; ¢141.89/qy is a conservative estimate of the farmer's
selling price, hence these are conservative estimates for gross g net value of production per ha

- and »er hourvre.

(b) It was pointed out to me that this figure 2y be high. The hours required for each production
activity are given in Aprenuix Tables A-8, 1-9, s-10. This information was supplicd by the Technical
Assistance Dept. of the Bunco Nacional de Costz Ricas I believe this data is & good approximatici
for intensive achiote production, but onc must keep in mind that it is not based upzn achiote
production obscrvations on experiments conducted in Costa Rica. One fisure which has bYeen gucstioned
is the 12.8 Jornales (64 hours) ragquired for weed control (chapia) and insecticige/rungicide
applications (see Tables A-9, A-10) during the second, third and subse-uent years. Thac original
data prevared by the Banco Nacional de Cosgta Rica specifies that a ighugia' or weed control is
done twice a year and requiresi 95 hours (47.5 hours cach time). This seems high, but it is alsd
likely that weed control will have to be done more thian twice a year. Data from Guatemala on apple
production suggests that the "limpia o chapia' may be done chemically and will rcquire no more than
16 hrs/ha; but it will bz done 5 times/yr (or 80 hrs/yr). Either or neither of these figurcs may
be correct and one does nct know what figure should be rsed for hrs of labor required/ha. Conse-
quently, the lower {/ha/hr figure Jor intensive achiot: production in this table should be regar:ed
simply as a first estimate which may %e¢ 1 to be revise! when more data becomes available.



T4ABLE 15

A comparison of small farm systems

System (2) Total Net Value Total 4Ldult Net value of Ha. of
of production (b) male equiwvalent production per hour land used
1) hours usci (b) (1) (b)
1. R-B, L4C-4B 22,986.20 2145 10,72 10
(54%)
2. R-B, 2C-2B, 2C 17,786.20 1825 9.74 8
(L6%
3, ¢C-C, C-B, R-B 23,942,95 2035 11.76 10
b Ti (51%)
L, 2c-253, R-B 24,559.70 1945 12.63 10
Lopa (49%)
5. 4C=-4B, 2 IT 2€,712.68 2302 11.60 10
(58%)
5. 5C-33, 2 IT 26,095.93 2392 10.91 10
(60%)
(a) =rice; C=corn; B=beans; TA=traditional achiotej; IT=intensive achiote,
(b) These columns represent ezarnings, costs and labor requirements of an established achiote grove. The

figures presented here do not take into account hours or costs incurred in establishing the grove.
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in & totel net velue of production of $26,095.93, weuld use 2232 hrs of the
femily's cdult mele equivilent lebor supply (60%) rnd would have en hourly
lebor return of $10.91.

Teble 15 summerizes the net vilue of production, zdult m:le equivelent
hour use, net vzlue of production per hour, &nd hecteéres of liend use informetion
for the ferming systems presented thus fer. Vhen exemining feble 15, onc must
keep in mind thet the price used to cilculete net velue of production for
echiote could cesily be &t leest §20/qq higher and therefore the totel net
velue of production for systems including achiote might be et least -1500
higher for treditional echivcte farming systems, &nd #750-1760 higher for
intensive schiote ferming systems (4750 considers only & price of 9161.89/qq;
1760 is besed on & price of #161.39/aq &nd a yicld of khqq/he). Table 15
demonstretes thet fsrming systems including echiote heave higher cotel net
velue of production figures, sliow the fermer to use ¢1l his lénd without
requiring thet he plunt five Nectéres cf beens during November snd usc more
lebor thean the non-céchiote dystems. Teble 15 &lso shows thet intensive
echiote systems will provide the femily with & higher ne? vélue of production
(end hence hirher incomes) then will treditinn:l sghiote systems, System 2
in Teble 15, epproximet-s the ferming system folloved by smell fermers in
the Quepos ereswho grow cnly corn, beens snd rige. The net velue of production
for ¢ ferming system which includes intensive gchiote, such ¢s system 5, is
L6.74 higher then the net velue of prcluction for system 2. System 5 elso
uses 31% umcre leéebor then syctem 2. This shovs huw inclusion of & high velue
crop with & slightly different lebor requirdnent: patterr.oon:help smoll
farmers meke better use of their lsbor resources &na increase their family's

income,

Inother zdvéntege of cchiote production is that uchiote helps decreesse

the risks & fermer must contend with. Achiote helpc reduce the fermer's
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manegement risk by evening out his léelor requirements pettern. Since schiote
doesn't need to be plented esch yeecr, and its hervest does not coincide
exectly with corn, bean end rice harvests, &chiote production helps the
fermer use more lebor and more lend than the typicel corn, bean and rice
fermer without requiring & higher lcvel of menagement skills. Achiote
decreases market risks by diversifying the farmer's set of products, znd
consequently reduces his dependg¢nce on beasis grain prices (end revenue) as

& source of income. Achiote elso decreeses weather related risks because

it is & herdy plant znd usuelly is not seriously affected by heavy rains

or mild droughts which might ruin sn annual crop. Thus one sees that inclusion
of & perenniel crop such &as echiole cculd heve en important impect on smell
fermer well-being because it redices risk in s veriety of weys end edds
stebility to the ferning system et the seme time it helps the fermer echieve
& higher income.

Should the Cooper:ctive Finence Treditionel end Intensive Achiote Plantings

or only Intensive A4chiote Plentings

Considering the lick of informetion on lebor requirements, yields, &nd
costs of meinteining «~n inc 'nsive echiote plenting it would be best to let
fermers deoide focr themselves if they wint to experiment with intensive
¢chiote inste:d of prescuring them to ao so. Teble 14B pointed out that en
intensive echicte »ield cof 33 qq/he does not provide ss high & return per
hour &s cen be esrned from treditionsl achiote production ($12,66 vs ¢17,32).
Intensive schiote hourly lsbor returns will not reech the ¢17.32 figure unless
intensive yields er. U4 qq/he (or labor requirements cutimstes for intensive
achiote ere lowered)., Tehle 12 suggests thet 44 qq/ha is not an unreacheble
terget yield, but it is above the vields currently being ctteined by fermers
in Centrecl hmerice. Until there is evidence thet intensive returns/hr

of lsbor effort cre ct lecst equal to treditionel returns, the cooperetive
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shoudd-be willing to fineance both treditionsl and intensive achiote plentings.

How Meny /fdditioncl Hectéres of fchiote Should the Cooperetive Finence

If the cooperctive's goel is to quedruple current dried sced production
with the intent of surpessing the 400 MT production level needed to cttrezct e
processing plent, 465 s#dditionel hecteres of treditional echiote or 267 cd-
ditionel hecteéres of intensive achio?e should be nrugh to meet this gocl.
Lpproximetely 100 eduitionel femilies weuld need to incorporete zchiote into
their ferming systems to generete this type of production increese essumm: ig
eech femily produced hhe of treditioncl echiote or two ha of intensive echiote.
If & processing plent is ccteblished in Coste Rice, the totcl number of femilies
required to prcduce achiote for the plent ¢nd the loczl merket would be &t
leest 250 end might be ¢s high e¢s 600. While these numbers cre not lerge,
one must keep in mind that thesc ore only the numbers of the femilies needed
for producing rew meteriel. Other pcople will be needed to build end work
in the processing plent, end the multiplizr effect cezused by increesed incomes
of producing «nd processinq femilier should pgenerete considereble increeses
in gross regionel product end locel employment opportunities which would
help slow out migretion from wchiote producing erces., Thus the long run
consequences of esteblishinrm en zchicte industry ¢re potenticzlly importent
end impressive,

flthough future benelits to Ccoper:stive members eénd to Coste Rice eppeer
premising, it would not be ¢dviseble for the cooperctive to bhegin lerge scele
expensions of echiote production this yeir, Achiote, like meny other export
crops, heés been feirly risky in the post.  /fchiote dried sced prices heve
fluctueted from $0.15/1b to #0.60/1lb OB shipping port during the pnst ten
yeers, Port of this veriebility is lue to infletion, pert to treansport cost

differences, pert to sced quelity, «nd pert to supply fluctuetions.
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Demeénd for cchiote cppeers to b: feirly constint end growing slowly, There
is & possibility thet bens on cheiticél feood colorents mey czuse increcses in
demend, but this is not certein. Achiote doesn't cppecr to be & suitable
replicement for Red Dye 2 or &ed Dye 40 (the two dyes which cre currently pro-
hibitcd), end consequently one cetnnot count on their prohibition es evidence
thet demend will increeses 4t the same time, one should not cssume these
bens will heve no effect on deménd. There eare probebly & number of food
processes currently vsing chemicel colorents in which cchiote's extrzct could
be subatituted, Th4 recent price incruases for dried cchiqtc seed: (se@)Teble 7)
suggest thet this substitution mey be teking place eénd thet demend may be

growing,

Tzbls 16 yresents estim:tes for dried seed imports in the United States
¢nd sevgrel other countries. 4As can be seen from Teble 16, US imports in the
pest heve been feirly modest in terms of metric tons and in terms of hectcres
of lend needed for production. The cooper:ztive's current production (200 qgq
of peste, equivelent to 115 MT of dried seed -- 134 ht of treditionsl achiote)

represents epproximetely 4% of US ennuel imports. Tf gn sdditinnel 400 MT of

seed were produced in Coste Rice with the intent of exporting it to the

United Stetes, prices would probzbly deerezse (essuming exports from wther
countries steyed ¢t currcnt levels). There is, however, & possibility thet
Coste Rice his & comperetive azdvintege in echiote production beccuse of its
ecolopicel systew fnd its closeness to the United Stetes, If this is the

cese, Coste Rice mey be oble to compete effectively with Kenys, Peru, Colombie,
Bolivie¢ or Bresil for ¢ shere of the existing US merket or & shere of an
expending merket in the future. Thus, Costz Rice might be able to market a
considereble emount of wchiote if production were expanded over & period of
yeers to provide en wdditional %00 MT which cruld be exported initielly, end

would subscquently provide the besis for convincing Kelsec (or some other



TABLE 16.~ Dried Achiote seed import estimates for selected countries.

Source

Dried

Country seed imported
per year

(metric tons)

Countries

currently Prices/1b

supplying
imports

Kalamazor Spice Extraction Kenya, Ecuador $0.,12-0.60
Company and Miles Laboratories, USA 500-2000 Dominican Republic, per 1b
Marschall Dairy Division Peru, Colombia, and f.c.b.
Jamaica shipping
point

Prasad Patnaik (&) Usa 30-50

Russia 100-150

United Kingdom 30-50

Japan 25-30
Re L. Booth of Pfizer
Milwaukee UsSa 2600-2800 30.30-0.45

(a) FPrasad Patnaik, Bhagbat, Indiar Farming, "Annatto Can Fetch Foreign Exchange,'" January 1971,

pp. 28-30.

~45
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compeny) thet & processing plent shculd be loceted in Costeé Rice., Four
hundred metric tons is ebout 15% of US ennuel imports in recent yeers., Vhether
or not Coste Rice could teke over 15% of the US merket is unknown. It cennot
even be estimeted setisfectorlly until more is known ebout yields, lebor
requirements, seed quelity end costs of drying, pecking end trensporting
seed in 20 MT treiler lotds. One 1lb seed szmples need to be sent to importers
for price estimeétes end one or more triecl shipments of 10 or 20 MT should
be errenged &5 soon &s possible to sce whet types of problems ere involved
in seed exports. Kelsec hes indicated to Thomas R. Pierson, nsst., Prof. of
hgriculturel Economics &t Michigen Stete University, thet they heve experienced
severe molding problems with ¢chiote frem South imerice &nd the Ceribbean.
If the cooperetive cen overcome this type of problem by mechenicel drying end
proper hendling, & portion of the US merket mey be opened up to Coste Ricen
exports., Still, one cennot &éssume & merket shere of 400 metric tons will
eutometicelly be forthcoming, end it is premeture to expend pleating erem to
produce en zdditionel 400 MT of driel seed et this ti.ae.

Locel merket demend for échiote peste (end possibly seeds) mey elso be
growing, The decision by fLguiler znd Solis to purchése 50 qq of dry peste
for use in concentrated.chicken fced sugmests the locel merket mey be cepeble
of zbsorbing considerebly more cchiote then wes previously thought possible.
In zddition, work underwey ¢t the University of Coste Rice rcises the possibil-
ity thet both echiote end yuce flour mi:y experience increcsed demends for use
in enimel concentretes. Analysis of dried echiote by the University of Floride

(Letin fmericen Tebles of Food Corposition, 1974) shows thet schiote seeds

with hulls have epproximetely 25% digestible protein when fed to horses,
cettle or sheep, Thus there mey be sipnificent increeses in loczl (znd perheps

export) demends for both of these Crups,
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Given the possibility of demend increeses in locel end export merkets,
the cooperetive should be willing to help fermers expend echiote production,
but =t the seme time stress the fict thet this could be risky. Individual
fermers shculd be encoureged to limit presént expénsion to one hectere of
treditionel echiote or 1,2 hectere of intensive echiote this yeer., This would
keep eech fermer's initieél investment low enough so thet fineéncing mey not be
necessery., In ceses where finencing is necessery, the totel smount will be
smell enough tco ellow eesy repcyment from future eéchiote peste or seed seles
¢s new trees come into production, It would e¢lso be helpful if credit were
provided in the form of inputs which could be bought in bulk by the cooperttive.
As fermers come in to wick up these inputs, &n extension egent or other expert
could give &dvice on how to epply them to obteéin desired results.

If incressed plantings were limited to 1/2 or 1 hectére per fermer end
100 fermers were interested in expending production this yeer, echiote dried
seed production should irncreasc by cpproximetely 1000 qq in 1978 e&nd 2000 qq
in 1979. This should be enrugh to me:t immedicte locel merket demeénd increeses
énd would provide & smell e¢mount for triel cexport seéles. This stretery would
¢llow the cooperetive to find out nore :¢bout: (7) bixin content e¢nd yields
of different verieties; (2) costs, yields e¢nd lebor requirements of intensive
production; (3) the costs ind prublemc involved in drying, picking eénd exporting
dried seed; end (4) fluctuctions in export prices ¢nd veilue of Coste Ricen
seed in export mérkets. 4s more becomes known ctout locel eénd export demeuds
ind Coste Rice's ebility to compete in export mirkets, plentings mey be
increecsed or decrecsed eccordingly.

The role of the Couporctive

One pitfell which the cocperative should rvoid is to think of itself simply

€s &n echicte production cr merketing coopereétive. The cooperetive should work
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with extension egents eénd others in helping fzrmers develop loc:l technologicel
peckeges to improve yields of corn, beens end rice, znd should become involved
in input purchesing &¢nd merketing cctivities for these crops ¢s well., With
the essistence of MAG personnel end other cxperts, the cooperctive should

look for edditionel crops which could be :dded to the corn, been, rice end
¢chiote systems described here. If the cooperctive is to serve its members
best interests it will be ¢ focel point for technic:l cssistince in ¢ variéty
of erees such ts: improved crop production technolopgy, e¢dult educetion,
nutritionél contents of verious food combincitions, home economics, community
recrection, smell cnimel edditions tc current ferming systems, community
development, production znd consumer credit, merketing, end other erees.

While ¢chiote mcrketing hes been the foceil point which brought the members
together, it represents only & smell pert of the complete pickige of benefits
which could sccrue to cooperctive cnd community members.

Erosion Control

Achiote is ¢ velueble zddition to the small fermer's set of cropping
systems beceuse it is ¢ perenniel crop end thus helps control erosion. Since
most echiote near Quepos is grown on hillsides, this is ¢n importent considerec-
tion. Once echiote trees become esteblished, foreme rresses might be sown
émong them to provide pestule for horses end/or cettle. Studies should be
initieted to determine the seriousness of competition between echiote end
forege gresses to escertzin the viebility of echiote end pesture intercropping
Systems which would reduce erosion, provide nesture for enimzls end increese
incomes of smell ferm femilies.

Erosion control ic un importint problem in meny treus, &nd consequently
one should keep in mind thet achiote is only one of ¢ series of perenniel

crops thet mey be considered for inclusion in smell farming systems. Thus
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while this peper deels specificelly with echiote, it elso provides & methodclogy
for enelyzing how other perenni:l crops could contribute to the well beinr
of smell ferm femilies,

The Role of CITIE in Achiote Investigetion

The Centro igrondmico Tropiceél de Investigecidn y Enseiiznze (CATIE) is
currently engeged in smell ferm cropping systems resecrch throughout Centrel
lmerice. CATIE hes essembled & highly competent teem of egricultursl experts
thet could devote pert of their reseerch efforts to eéchiote if INFOCOOP (or
some other institution) %would provide founding for meterials, vieticos, leborers,
etc,

C/TIE would be & neturel focel point for echiote investigetions beceuse
of its existing coatécts with MiG e¢nd its experience in working with smell
ferming systems. This experience is very immwortent in evelueting the amount
of & new crop smell fermers will be eble to produce &nd in determing which
technclogicel peckeges would he most eppropritte for smell ferm ect ote
production. CATIE hes en esteblished, producing collection of cchiote verietics
thet could be used ¢s & sterting point for verietel selections end comperisons,
This collection would be'invalueble ¢s ¢ source of rew meteriel for propepeting
promising verieties. By negoticting ¢ joint reseerch contrect between CATIFR
end MG, INFOCOQP could zdvence cchiote resetrch by &t lecest two or threc yecers,
This time sévings would be very importent if demend increesed repidly during

the next few yeers.



TABLE Al1.~ Corn production activities followed by small farmers in the Juepos a-ea.

PRUDUCTION ACTIVITIES

CHROHOLOGY OF THE
ACTIVITY

MATEZRTALS USED

JORHALES
RELUIRED

1e -Land preparation

a) Slash and burn, the
predcminaant method

. b) Brush clearing or

iraspadal

2e Curing of seed and

planting

3. First weed control

L, Fertilization

S« Doblada

8 days before
planting

15-22 days before
planting

First planting is
15 March-15 April
Second Planting is
1 Oct.-1 Nov.
Planting d=ztes mzy
vary a little

30 days after
planting

30-35 days after
planting

90 days after
planting

machete(s)

machete(s)

One oz of

agallol or Aldrin
to cure the sced.
32 1lbs of 1local
seed, planting
distance is 1 m
betwcen rows and

60 cm between hills

One liter Esterbdn,
Tributdn or Gezaprin

One back sprayer

100 kilos area

machete(3)



TABLE A1.- (continued)

PRODUCTION ACTIVITIuS CHRONOLOGY OF THED MAT _RIALS U3STD JCRNALES
ACTIVITY REGUIRED
6. Harvest ears k-5 months after sacks 10-12
planting
7. Shell and dry The week after
the grain harvesting the S5 sunny days
8. Transport to the The week after shelling horse(s) 5-7 depending
house and drying on the yield

and the distance

9. Sale of grain Corn is sold bit by bit
as money 1s needed for
purchases

_€9-




TABLE A2.-

Bean production activities followed by

small farmers in the Quepos areae.

PRODUCTICN ACTIVITIES CHRO#OLUGY OF THE L. TERIALS UssD JORNALLES
ACTIVITY REJUIRED
1. Land preparation and 1 Nov.=-30 Nov. 50 1lbs of_ local seced 12
planting. Sced is machete(s)
broadcast and then file
grass is cut to cover
the seed (Siembra ta-
pada)
2. Harvest bean plants and 60-65 days after sacks 18 .
carry them to the house planting g;
H
3., Thresh and dry beans one wcek after 2
harvest
L, Sale beans are sold bit

by bit as money is
needed
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TABLE A3.-

Rice production activities followed by small farmers in the Quepos area.

PRODUCTION ACTIVITIES CHRONOLCGGY OF THE M.TeERILLS USED JORNALES
ACTIVITY RELUIRCD
1. Land preparation, eglash one week before planting machete(s) 3
and burn
2. Planting 15 March-15 May 6Lk 1bs of rice. 16
Rice is planted in
rows 16 inches apart
with 8 inches beiween
hills
3., First weed control 30 days after planting 1 liter esterone 4
Back pack sprayer
' . 1
4, Second weed control 45 aays after planting L oA
\nn
(by hand) !
5. Harvest, thresh, clean 180 days after planting Cycle(s) and 20
and put in sacks surillo machete(s)
twenty 160 1b sacks
6. Transport to the house 180-190 days after L
planting
7. Dry 190-192 days after 4 sunny d=sys
planting
8. Husk the rice using a mechan- 192~-193 days after rent husker, 38/aq 1
ical husker planting
9. Sell rice 193-197 days after 8

planting




TABLE Ak.- Traditional achiote production activities in

the Quepos Areae Year'1,

PRODUCTION ACTIVITIZS

CHRONOLOGY OF THE
ACTIVITY

MATZRIALS Uos.D

JORNALES
REQUIRED

1« Land Preparation
a) clearing and burning
b) cut stakes
c) dig holes for seedlings

2. Transport and transplant
seedlings

3o Replant seesdlings which die

L. First brush clearing

2s Second brush clearing

1 Febo=30 March
1 april - 30 april
1 May -~ 30 May

1 May - 30 May

1 June-30 June

1 Auge-31 sug.

1 Nov.~30 Nov,

Axe(s), machete(s)

Machete(s)

Lhovel(s)

830 scedlings/ha planted M"al
tresbolillo" 3x4 M, seedlings
are valued &t §0.25 ezch.
Shovels, horse

L2 seedlings at a 5% loss rate
shovels

Machete(s)

Machete(s)




TABLE 45.- Traditional achiote production actiyities in

the Quepos Area - Year 2o

PRCDUCTION ALCTIVITIES CHRONCLCGY OF THZ M..TERIsLS USED JORNALLES
LKCTIVITITS RE L, UIRED
1.- First brush clearing 1 June-31 June machete(s) 6
2.~ Second brush clearing 1 Sept.-30 Sept. machete(s) 6
3.- Harvest pods and prune 1 Oct.-31 Oct. machete(s), sack(s) 5
L.~ Boil pods to make paste 1 Oct.-31 Oct. pct(s), kettle(s) 5
5.- Transport ard-.sale 1 Nov.-31 Deco horse, one horsc can 1

carry 15C 1lbs of paste

TABLE A6.- Traditional achiote production activitics in the QJuepos arca - Year 3 and subscquent
ycarse
PRCDUCTIUI ..CTIVITIES CHRONOLOCY OF THE HATERI.LLS USLD JURN..LES
ACPIVITISS RE UIRED
1= First brush clearing 1 June-31 June machete(s) 3
2.~ Second brush clearing 1 Sept.-30 Sept, machete(s) 6
%,- Harvest pods and prune 1 Octo=-31 Octo machete(s), sack(s) 10
L,~ Boil pcds to make paste 1 Oct.-31 Oct. pot(s), kettl:(s) 8
5.=- Transport and sale 1 Nov.-31 Deco. hors», one horse can 1

carry 150 1lbs of paste
which is the yield for
1 ha of 3 yr old trees

...L9._
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TABLE A7.~ Yield, home consumption, price and gross value of production information for small

farmers in the Qucpos area.

Crop Yield/ha Human and animal Price the farmer Gross value of
consumption/year* receives Production/ha

Corn, 1st 2nd 30-40 qq 20 qq 460~#65/qq £1,800-¢2,600

2nd planting

Beans, 2nd 12-15 qq b gq 3200/qq $2,400-43,000

planting

Rice, 1st 20 qq (apilado) 10-12 qq $120/qq ¢2,400

planting

Achiote 150 1bs paste $18~¢20 1b 42,700-43,000

(mature trces)

* TFor a typical family of 10 members.



T4BLE 48.-

Intensive achiote production activities on onc hectare of land in the Quepos

Area - Year 1.

PRODUCTION ACTIVITIZS

CHRONCLOGY OF THE
ACTIVITISS

M.TERI.LS USZD

JURNALES
2ELUIRED

Land preparation

a) clearing and burning
b) cut (and place) stekes

1 Feb.-30 March
1 4April-30 April

axc(s); machetes
machcte(s)

Dig holesj; fill with organic
matter and so2ilj; transport
seedlings and organic matter;

and transplant secdlings

1 May-30 May

700 scedlings are planted
per huctarce, scodlings

arc planted "al tresboli-
llo", 3.5xim, s:cdlings

are valuca at §0.10 apicce
or 470/ha; shovel(s);
horse(s)

12

Transport and retransplant
seedlings that die

1 June-30 June

70 seedlings will neced

to be replanted, therefore
costs are §7/hayshovels
horse(s)

First weed control, fertili-
zatiom and 1st fungicide
and/ar insccticide applica-
tion

1 Aug.-31 Auge.

0.6

Machete(s), back pack
sprayer, %21.50 worth of
fungicide and/or insccti-
cide; $214.50 of fertili-
zer; horse(s)

17.1

Second weed control and
second fungicide and/or
insecticide application

1 Nov.-30 Nov.

Machete(s), back pack
sprayer, 421.50 worth of
fungicide and/or inseccti-
cide

15.1

—69-



TABLE 419.- Intensive achiote production activities on one hectare of land
in the Quepos 4Area - Year 2.

PRCGDUCTION ..CTIVITIES

CHRONOLOGY OF THE
HCTIVITIES

MATZRI.LLS USED

JORN.LL=S

JAEQUIRED

First weed centrol or
cultivation.

First application

of fungicide and/or
insecticide; fertilization

Second weed control or
cultivaticn; 2nd ap-
plication of fungicide
and/or insecticide

Prune; harvest pods;
boil pods to make
paste

Transport and sale

1 Jupne-31 June

1 fug.-30 Sept,

1 OCt 0-31 Octe

1 Nov.-30 Nov,

machetc(s); G420 of
fertilizer, back pack
spraycr; $28.60 of
insecticide and/or
fungicide

machetce(s); 4238.60 of
inscecticide and/or
fungicide

machete(s); sack(s)
pot(s) or kettle(s)

Horsej yicld at the
end of the 2nd year
is 14qq of seed or
110 1lbs naste

14,8

12.8

30.0

1.0
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TABLE A10.- Intensive achiote production activities on one

Area - Year 3 and subsequent years.

hectare of land in the Quepos

PRODUCTION LCTIVITIES CHRCMOLOGY OF THE MATERILLS USED JORN.ALE
ACTIVITIES Re. . UIRED
1, First weed control or 1 June-31 Junc machete(s); ¥420 of 14,8
cultivation; first ap- fertilizer; back pack
plication of insecticide sprayer; +28.60 of in-
and/or fungicide secticide and/or fun-
gicide
2. Second weed control 1 Aug.-31 Sept. nrchete(s); back pack 12.8
or cultivation; 2nd sprayer; +28.60 of in-
application of insecticide secticide =2nd/or fun-
and/or fungicide gicide
3., Prune; harvest pods; 1 Octo.-31 Oct. machete(s); sack(s) 36.6
boil pods to make not(s) or kettle(s)
paste
L, Transport and sale 1 Nove.-31 Deco. Horse; yield at the end 2.0

of the 3rd year is
21.45 qg sceds cr 171.%
lbs paste ‘2

(a)

This is a2 conservative yield. Under normal conditions paste yiclds havc been as high as
300-350 1lbs per hectare. Thus the yield figure here of 171.6 1lbs of paste can be regarded
as a mipnimun figure for a normal intensive achiote grove. An average paste yield fcr an

intensive achiote grove might be approximately 250 1bs/ha.

_LL—



Tl"&BLE B1 [ Tand

APPENDIX B

Variable inputs used in one ha of corn production

Variable Input hmount used/ha Cost (4) Cust/ha (&)
Seed 32 1bs 0.625/1b 20.00
Aldrin 25% 1 oz 1.25/0z 1.25
Diuron 1 1b 27.00/1b 27.00
Urea 45% 100 kilos 78.00/100 kilos 156,00
204,25
T.BLE B2.~ Variable irputs used in one ha of rice producticn
Variable Input amount used/ha Cost (§) Cost/ha ()
Sced 64 1bs 1.20/1b 76 .80
Propanil, 4 lbs/gal 1 gal 110/gal 110,00
Shelling cost 20 qq 8/aq 160,00

346,80




4PPENDIX B

T4BLE B3.- Variable inputs used in one ha of bean
procuction.

Variable input amount used/ha Cost (4d) Cost/ha (&)
Seed 50 1bs 20/1b 100
T..8LE Bl.- Inputs used for onc ha of traditiornal achicte.
Variable input Lmount used/ha Cost () Cost/ha (§)
Seedling costs in year one 830 0.25/each 207.5*

*Since the seedlings will grow to trees that should produce for a2t least 10 years, tuis
is roughly equivalent to an annuzl cost figure of 715/yr. DNote that this is not =2
variable cost. It is a fixed cost and is mentioned here because it is the only non
labor cost used in traditional achiote production (with the exception of “hose capital
gnods such as sacks, machetes, pots, etc. which the farmer uses far a variety of crops
and purpcses).



