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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
 

It should be emphasized that the methodology was developed
cropping system. 

around achiote because achiote was convenient; the methodology can be applied
 

to any crop. At the production level, the methodology focuses on a compari

son of resource competition, employment, and income generation aspects of
 
The methodology then goes
the current and 'improved' small farming systems. 


on to examine transport, packing, pricing demand, potential competition, ex

pansion of producti6n and other topics of importance in an achiote produc

tion-marketing syptem.
 

The second objective was to see if commercial achiote production is
 

a realistic artd profitable alternative for inclusion in small farming sys-


The answer is a qualified Y E S. Achiote is a promising alternative
tems. 

for a limited number of small farmers. In the past, achiote has been known
 

as a low pr6duction risk, high marketiag risk crop. Although the price is
 
Conquite favorable today, it may be unfavorable in 1, 2, 3 or 4 years. 


sequently, achiote can be recommended for inclusion in small farm basic
 

grain cropping systems in the Quepos and San Isidro areas of Costa Rica,
 
Costa Rica ot all Central Amerifa.
but could not be recoumended for 411 

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
 

reseerch methodology which would be useful to them in their analysis of
 

agricultural projects. The personnel trained were Costa Ricans employed
 

in INPOCOOP's Technical Assistance Department.
 



S MUARY
 

Achiote (or Annatto) seed is produced by a cmall bush type tree
 

that grows to a height of 10-12 feet when left untrimmed; its botanical
 

name is Bixa orell&ne. Achiote grows wild in many parts of the Ameri

cas between 25Q North Latitude and 25Q South Latitude. Most achiote
 

varieties produce hairy or bristly looking pods filled with from 10 to
 

50 small seeds, ebout the size of grape seeds. The seeds are coated
 

with a red-orange waxy substance (Bixin) possessing a high degree of
 

color capability. The colorant mcy be extracted from the seeds in a va

riety of weys end is used as a food colorant and flavor cErrier in lo

cal End export markets. Achiote colorznt's demand has grown in pace
 

with the food industry in the US and many other countries. It is used
 

in a variety of products such Es: cheese, ice cream, food snacks, break

fast cereals, butter, oleomargarine, etc. In &ddition to serving as a
 

colorant, Echiote extr&ct is high in Vitamin L. Research being con

ducted at the University of CostL Rica is investigi-ting use of the entire
 

pod for animal concentrates. The dried seeds with hulls contain Dpprox

imately 25% digestible protein when fed to cattle, goats, horses or sheep.
 

Local processing of the colorant in Gosta Rica at the farm level
 

is accomplished by placing the seeds in water and stirring until the co

lorant dissolves. This is done before the pods and seeds dry out because
 

after the seeds dry, the bixin is uic longer water soluble. The mixture
 

is then strained to remove the seeds and boiled to remove excess wter.
 

As excoas water is boiled away, the mixture thickens, and is allowed to
 

cool, placed in begs, and hung up to dry. After hanging approximately
 

one week it is Sold as "paste".
 



a QpotdyThe major topict- 1-a/or 	co'WoU46ionz "-I .AL-041 in ths 

enumereted below. 

1) The study begins by describing a typiec aIPeing &ystem in the Quepos 

the stage for subsequant analysis which will be area. This sets 


reloted to the situttion Df thliz typiasl firmer with 
10 hoctires of
 

land, 10 family memberv, &ad & set of typiczl 
cropping systems.
 

E typical family could
 
2) Analysis of current cropping systems shows that 


grow as much &s 4 ha of traditional Echiote End still 
produce more
 

porn, beans &nd rice then the fEmily needs for on-fcrm conaumptia .
 

3) Using current ferm level prics, traditinn l Lechiote production 
hes
 

This is 0 85 higher
& net value of production poxr hectare of / 26 5. 


rnd V 702 higher than corn. Net

than bcans, X 32 higher thrn rice 

vzlue of production per hcur of labor effort for traFditional echiote 

higher than rice end 218% higher than is 7% higher than beans, 291% 

Net vE:lue of production per 0 invested in traditionzl achiote corn. 

cnd 3024% 
production is 688% higher thEn beans, 1843% higher than corn 


The total net value of nroduc<ion for all crops in
 
higher then rice. 


a typical farming system which includes intensively 
grown achiote is
 

47% higher and uses 31-/ 	more labor than tbe typical farming system
 

and rice.
composed of corn, beans 


4) Achiote prices and demand eppevr to be increasing 
on world markets.
 

are high enough to mcke aehiote
 Prices farmers currently receive 


rice production and
 
production more attroctive than corn, beEn, tmd 


low enough to permit Costa Rica to enter export markets 
(given exis

ting prices and costs).
 

provide more information on a variety
5) A research program is neded to 


the 'ried seed value znd yield of different
of questions such Es: 


costs and yields associated with
virieties; the labor requirements, 
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more c.pitcl, lubor End chcricrl intunsive production; the ictul 

costs rnd potenticl problms involvA:] in drying, picking E.nd export

ing seeds; End the likelihood of increosied dermends for Echiote in 

tnimcl concentrctes. iEich of thkcz; questions is importcnt for future 

expcnsion of Lchiote produCtion; in nitc orf these unEnswerod ques

tions, the ovorcl1 picture f,,r Lchiot rppocrs fiavortble. 

6) The cooperF-tive necds to obtain price rnd qu.ntity commnitnents from 

potentiEl buyers rs soon to possible to determine wh;.t price the 

cooperttive cE.n ufford to pzy for r.:cuntly ulrbor ted piste End still 

remEin solvent. Until these rgru(2ments Lru ruzcd, it would be 

wise to limit inititl ft'r,,vr n-nymonts to no more than the current 

norml price of 018/i- for rcct.nt]. el-bor~ted rchiote pEste. 

7) The cooperntiv ,lhould not pre:.;ure f rrn.irs to dopt ctpitzl, lEbor 

Fnd chemiccl intensive tuchnologic- until rioru is lerned -bout 

costs End yields. 

8) Additioncl chiote ph ntins .)y individuzl cor:peritive! me'nbors 

should be restricted to t r.xizmj c,-: 1 L tis your becLuse of 

uncertainties regLrding increi.-cd demr nd. 

9) Oeed &nclysis to rscerttin bixin contnt of different vtrieties tnd 

different locrtions should be undertcken -t once. Tritl shipments 

of dried seeds in 10 HT quintities should be initizted CS soon Es 

possible to lez.rn more rbout export possibilities End problems. 

10) The cooperE.tive should not limit its Ectivities to tchiote production 

cnd mErketing, but should inst.cd become F. foctl point for L vcriety 

of production, mzrkoting, technictl :.sist.nce, home economics Cnd 

&dult educEtion ictivities. 

11) Inclusion of ,chiote in smill firm systems reduces various kinds of 
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risks ind Ldds sttbility to the system by , Vt 1ing "ut the ftrrier's 

Ennucl ltbor requirements pjttPtz znd hence ic CsCpS :'l ngemcnt 

risks. Achiote s-px'e.ds mcrketing risl:ks by divursifyin; the fcrmwr' s 

sut of producs 4nd reducs wecther rol, ted risks buctuse it is E. 

blrdy p!~nt once estcblished. 

12) Ah.iate helps control orosion on steo, slopes where fi.rmers re 

gurrently "olinting annuLi. crops. 

13) CITIE would be E nEturtl foctl point for tchiot nve:3titctions 

becausc of its estzblishod rlL.tions with MIC,, its exporience in 

working with smzll ftrminf, systems, znd the fict thit it his -n 

estrblishcd collection of .chiote vtrietius thit represent in invclu

F-ble source of r~w in.tcriLl for proptrEting promising vtrieties. 

Consequently, INFOCO0OP should nepotitto r joint re-.etrch contrrct 

with CITIF End MIG to provide resetrch funds needed for mnterials, 

liborers, etc., Fs soon Ls possible. 

14) Although this peper deis specificzlly with ichiote, it Elso provides 

t methodology for rnolyzing how other perennial crL.ps could fit into 

r smEll fErming systera End hov. inclusion of ,erennicl crops reduces 

risks, incretses income End increEses lbor utilizEtion rLtes for 

sm-11 fLrm f~rilios. 

http:s-px'e.ds
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JCHIOTE, I PROMISING 1TER]TIVN FOR INCLU3ION 

IN SMJLL F1]dIING SYSTEMS 

T. Dcvid Johnston, CITI.C/iOCAP 

Smtll Fewnor Xtrketing Specii.list 

On August 24 End 25, 1976, I visited Ne&) Byrd, Gerente of the
 

MErketing Cooperative being formed in Quepos. The purposv of this trip 

was to gin E.better understtnding of the importance of achiote production 

es & component of smell fErm cropping systeis, nd to lutrn :-ore about the 

cooperetive End its plins for the future. 

On this trip, Mr. Byrd uxplrincd that the cooperetive would like to 

stimulate increesed tchiote plEntings b,.cavso they have received t letter 

from KLLSEC, Inc., t Ktlcnzzoo, Michigrn, bcsed firm which would be interested 

in constructing En Echiote extrcction nltnt in Costa Rica provided there is 

sufficient tchiote produc~ion to wErrtnt building the plcnt. 3ufficient 

production in this cise would b, i minimun of 100 tons of rew miterial or 

roughly 3.5 times current production in the -uepos End ren Isilro del GenerEl 

trets. KILSEC's interest represents en opportunity for the cooperative but 

elso rLises some questions such Es: (1) How mcny tdditional hecteres would 

be needed to produce En .dditionul 385 tons of tchiotoLnd how meny fErms 

would be involved? (2) Whct price should the cooperctive pey fermers to 

induce then to increLse their Lchiote plentings? (3) Should the new 

Echiote plentings be of the sE.me type as existing treditional plentings or 

should they be more technified plEntings with emphzsis on use of fertilizers 

&nd herbicides? 

During the visit to (uepos, we were z.ble to ittend t smcll fLrmer ex

tension meeting, nrrc-nged by Ing. Hctor MEdrigel, r locFl extension E'gent. 

At this meeting, some btsic production, yield end cost detv wss collected, 



which allows one to understfnd the types of systems currently being used 

by typical small farm'-s near Quepos. This basi dat. has been followed 

up by further inveptigations, &nd the original set of questions proposed
 

during the visit to Quepos has been redefined end expanded into a set of
 

eight questions which will be dealt with in this paperp
 

The 	questions are:
 

1. 	How does cchiote fit into a small farmer's cropping system?
 
2. 	How much echiote can the typical fLmily cultivate?
 

3. 	Does treditionel achiote production heve sufficiently high
 
J/he and J/hr returns to mbke it worthwhile for farmers to
 
increase achiote production?
 

4. 	 Whet are the prospects for selling tchiote in export markets,
 
tnd what price can the cooperative expect from expert sales?
 

5. 	What price should the cooperative pay its members for their
 
achiote this year?
 

6. 	If achiote were produced in & technified manner, what effect
 
would this have on yields End farmer incomes?
 

7. 	 Should the cooperative fincnce tracditiona.l tnd technical
 
echiote plantings or only technical tchiote plantings?
 

8. 	 How many additionrl hectares of achiote should the cooperative
 
finance?
 

How does Achiote fit into a Small Farmer's Cropping System?
 

At present, the most important crops being cultivated by small farm

ers in the Quepos aret are corn, beans, rice, and Lchiote. Achiote prod

uction is usually limited to a hectare or less, but farmers expressed a
 

willingness to increase production if they had z.secure market Lnd an at

tractive price. Rice production is usually also limited to E:hectare or
 

less, while corn and bean production will generally fluctuate between 1
 

to 5 hectares depending on farm size, family size, prices, etc.
 

Two crops a year
 

Most farmers are able to plant tnd harvest two crops a year on at
 

least part of their land. The first planting tEkes place after the rains
 

begin, between the 15th of March and the 15th of April. Normally, corn
 

und/or rice will be planted, End it is also common for the farmer to plant
 

1/4 hr of beans for home consumption at this time. This is pErticularly
 

true if the previous yeacr's bean crop was poor. The first crop is h4rvestc
 

between July 15 and October 15, depending on the exact planting date,
 

whether corn or rice is Prowg4Lnd the cultural practices of the individual
 

farmer. Most farmers with Echiote will try to get their crops harvested
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before October 1st, because the Gchioto hErvest begins in October. 

October is b1so the month of the second corn pl nting. The sedond
 

plenting is located in E,different field thin the firt pl&,nting. Thus 

while two plantings a ycer are realized in r corn-corn system, the s stem 

requires two heot~res of l&nd instead of one heotLre 
as would be required
 

for a corn-corn rot ition in the same field. T!'e secand pl.nlinrg usually 

consists of corn being plant:!d ii Oo+.ber ajd/A beans planted in November. 

Typical Systems
 

The typical bcsio grein croppin systoms for the Quepos arei Ere:
 

corn-corn, cora-beans, rice-oorn, rice-beEns, corn in first planting, rice
 

in first pl-rnting, End bezns in second pltnting. When Echiote is grown
 

in any scale, this mty limit the family's Lbility to get in t second crop,
 

because harvesting the first crop, lznd prepcration and plEnting of the
 

second crop, &nd the achiote htrvest &ll fall in the same period beginning
 

about August 15th, -&nd running through October. If labor becomes a limiting
 

factor, it will probably become limiting during the August 15-October 31
 

period. This can be seen from Figures 1-7 which show the time frame and
 

jorntles required for the various rroduction activities ccrried out in the
 

most common systems. These figures have been developed from information
 

acquired at a meeting with small farmers from the Quepos are,., 
and is
 

representative of the production activities, the timing of production activi

ties ad the jornrles required for each activity on & typical small farm.
 

For additional information on timing of activities, materials, used on
 

eich activity, and jornrles required, see Appendix A. From Figures 1-7
 

one also sees that the period from February 1-April 15, could 'similarly
 

become a tight labor period.
 



FIGURE 1.- Corn.-becn itbor requirements for one hectfre of corn pltnted 

in March or April tnd ncthp; hectre of boeas ILanted in Nov. 

Merch 1 

MErch 15 

April I_ 

May '1 

June I 

July 1 

Aug 1 

Sept I 

Oct 1 

Nov 1 -. ,, _._--. 

Dec 1 _ 

JF2n 1 __ 

Feb 1 

Feb 15 

March I 

-

Lzrnd propcrLtion; 8 jorncles * 

PLnt corn; 8 jorncoles
 

Fortilizi.tion znd weed control; 8 jorn&les
 

Double corn stcrlks; 3 jorneles
 

Corn harvest, drying, etc; 23 jorntles
 

jPltnt betns; 12 jorntles
 

Bez.n htrvest, drying, otc; 20 jornp'les.
 

* E jorni.l in Quepos is 5 hrs of work, from 6 F.m.-11 .m. 



FIGURE 2 Rico-bccn 1 br,r..qui?'orlunts for t)nau hetre of rice plf.nted in 

Lnd cnother hectzre of betns plinted in November.
M.rch--pril 

March 1
 
*Lt.nd prpri-tin; 8 jorncles 

March 15 

Pltnt. rice; 16 jornzlJesApril 1 . 

st nd 2nd weed controls; 8 jornt.lea
My 1 


June - _ 

July 1
 

Aug 1
 

Sept I 

Oct 1
 

Rice harvest, drying, otc; 37 jornzlea
 

Nov 1
 

Pl&nt beans; 12 jcrn&les
 

Dec 1
 

JEn 1 .. .. . _ -_ -_, 

i rvust beans, dryletc; 20 jornles
 

F eb 1 

Feb 15
 

March 1
 

£.m. to 11 E.m. 
* A jorncl in Quepos is five hours, from 6 



FIGURE 3 -Corn-corn ltb-r rcfuiruments for one hectcre of corn planted in
 

Mcrch-1pril End tnother hectcre of corn plznted in October.
 

Mtrch 1 

Preptre lcnd; 8 jorn.les * Msrch 15 

Apr'il I Plnt corn; 8 jornles 

ME-y 1
 
Fertilize c.nd weed control; 8 jorncles
 

June 1 __ 

July 1 Dnublo orn Atr1ks: 3 jnrnrles
 

August 1 

Lzrvest first crop, dry corn, etc; 23 jornles 

Sept 1
 

Preptre lznd 2nd crop; 8 jorntles
 

Oct 1
 

Pl~nt corn; 8 jorn.les
 

Nov 1
 

Fertilize and weed control; 8 jorncles
 

Dee 1 

Jan 1
 

Double corn sttlks; 3 jorneles
 

Feb 1
 

Feb 15
 

miseb I _Hervest, dry, ete; 23 jornEles
 

* A jornel in Quepos is five hours from 6 4.m. to 11 C.m.
 



FIGURE 4 Rice-corn lbcbor requircmetts f* one hecte.re o± etoepj1.nted in 

Mcrch-April .nd another hectcre of corn pltnted in October. 

March I "M rch 

April 

15 

1 

Ltnd propLri tion; 

Plnt rice; 16 

8 jurncles 

jurncles 

* 

My I 
1st nd 2nd weed control; 8 jorncles 

June 1 

)July I 

Aug 1 

Sept I 

Oct 

Nov 

1 

1... __ _ __ _ _ 

HLrvost cnd dry rice; 37 jornales 
Lrnd prepcrction Lnd plint corn; 16 jorn~les 
TotcL: 53 jornrlos 

Dec i 

Jcn 

Feb 

1 

1 _ 

Double corn stclks; 3 jornzles 

M~,ch 1 

Merch 15 

* , jornl 

Hrvest cnd dry corn, etc; 

in Quepos is five hours from 6 t.m. to 11 c.m. 

23 jorn~les 

http:hecte.re
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FIGURE 5 First year labor requirernents fjr ZrLditicnal echiote on one 

hectare of land.
 

M arch 1 -

Land prepr7-tic:u; 

*18 jornalos 

March 15 

April 1 

C,.t and ,place stakes; 4 jornales 

May 1 

Dig holes, transport seedlings &nd
 

trtnsplEnt seedlings; 7 jornales 

June 1 

Retrensplznt seedlings that die; I jornel 

July 1 

Aug 1 

1st weed control; 6 jornbles
 

Sept 1 

Oct 1
 

Nov 1
 

2nd weed control; 6 jornales
 

Dee I
 

Jan 1 

Feb 1 

March 1
 

A jornal in Quepos is five hours from 6 a.m. to 11 a.m. 0 



--

FIGURE 6 Second yer-r lbor requirementa for trrditional Achiote on 

one hectere of lEnd.
 

Mzrch 1 -

MErch 15
 

April 1 __ 

MEy 1 

June 1 __ 
1st. weed control; 6 jnrnles 

July 1 _4 

Aug 1 

Sep 1
 

2nd. wod control; 6 jornales
Oct 1 


Pruning, harvest r-nd pzto 

Nov 1 elaborcting, 10 jornales. 

Dec 1 

Transuort End sale of pEste; 1 jornsl 

Jen 1.
 

Feb 1
 

March 1 

* A jornal in Quepos is five hours' from 6 a.m. to 11 a.m, 
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FIGURE 7 Third ycar ltbor ro.quiremunts for traditional Achiote 

on one hectare of lznd. 

March 1 

March 15 

April 1 

_ 

-

M~y I -

June 

July 

July 

1 

1 

1 

1st. weod control; t jornales 

Aug 1 

Sep 

Oct 

Nov 

1 

1 

1 

-

2nd. wood control; 6 

Pruning, harvest 
18 jornnles. 

jorn6los 

&nd paste elaborAtion; 

Dec 1 Trcnspirt Lnd sale of paste; I jornal 

J an I 

Feb 1 

lrch I 

* A jornal in Quepos is five hours from 6 a.m. to 11 &.m.
 



Farm size and bre& cultiveted:
 

In discussions with local farmers it wEs learned thzt farm size is
 

quite variable; £ typical f~rm1 size for the group we spnko with would be
 

10 he. This is more 1end thcn the firmer can cultivrte by bhnd, End hence,
 

family labor is needed tt- fully utilize land resources. Mechenization is
 

usually not possible becEuse fcrms Ere located on steep slopes. Farmers
 

indicEted thrt the cmount ':f lfnd cultivLted luring ecch plEnting depended
 

in part on the previous hrrvest. Normclly the first pltnting would be
 

between 2 and 4 hectares. If thc yield wes good, the second planting might
 

be &s little Es one hectre. If the first h; rvest is poor, they try to
 

recoup their loss by inarecsing ltnd in cultivztion for the second crop.
 

It is interesting to note that f'Emilies do rnt cultivate ll the lend they
 

could. Instead, they grow enough to meet ftmily consumption needs plus
 

a little extra. This informEtion suggests thEt srn.ll fi-rmurs ne&r Quepos
 

have accustomed themselves to E certcin ztAnd~rd of living and try to
 

mrintain that standard by rnnully producing E given Emount of basic greins.
 

It seems thct they do not try to increase their standErd of living by
 

producing additionEl &mounts of basic grcins. This mcy be caused, in part,
 

by low '/hr returns from corn, rice, End until recently, been production.
 

F1mily size:
 

F-mily size is fairly large umong the firmers interviewed. FErmers
 

indiccted z typicel fmily h~s 10-12 members. This corresponds with previous
 

information regi-rding number cf hectres cultiveted, bectuse .n individual
 

fzrmer needs cssist~nce from his frmily if te plLre to raise 3 or 4 hectares
 

of annuLl crops during first plinting. For purposes of discussion, one
 

mcy Essume & typiccl fimily is composed of ten members with the hypotheticEl
 

Ege distribution shown in Tcble 1. Givun -he adult mzle equivalent
 



.ceffdnitsshown InTcble 1 the P mily his the equivjlent of 20 adult male 

work hours per working dry j. we cssume family members are zble to devote
 

eight hours z day to Lgrieulturil production. In terms of jornales, the 

family his 2.5 eight ho~r jornLles or I" five hours jornales which could be 

devoted to Egricultur-l productin etch working dy. 

How much Achiote cE the Typical Family Cultivate? 

Achiote culivtion for F typical family of ten members with 10 hectares 

of land mty be limited by both physical End psychological factors. Fimilies
 

explained that theY wanted to rLimo ct least 
 s much corn, beans and rju
 

ts was needed fir their own consumpti(:n. From Table 2, ono sees thet the
 

family will ronsequently devote rt least twe h: to brsic grains, which sug

gest that- as much as eight hL could be devotd to achiote. Tables 31, and 

3B however, show that harvest period labor requirements for achioto, permit 

the ttmily to grow, at most, 4.44 hi of rchirte because of L labor shortage
 

in the period Oct 1 - Oct 31. This information conforms to farmer's estimates
 

of their ability tu increase achiote production. When asked how much achiote
 

they felt a typical frmily could cultivate, they indicated that 3 ha of
 

Echiote would fit ozsily into their present cropping system. From Table 3B
 

we also see that even though labor is limited in the Oct 1 - Oct 31 period,
 

there is t good deal of excess labor during the rest of the year. 
 JIssuming
 

that the firmer wishes to mtke mcximua use of all his land End lLbor re

sources, he might bdopt r system where he grows 6 he of annucl crops and 4 ha
 

of traditienl Echiote. 
 In Tables 4j. and 41B one sees that such ; system 

is feasible from c ltbor requirements view. This is prcbably the type of 

system a typial farmer would adopt if he had the land and family resources 

ssumed here and if he were 
assured of a secure market and reasonable pri~e
 

for his Lchiotc.
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TA,3L.E 1 La :ly !.Tor supply for a Itypic.al' fern fa.=ily in Quepos 

Family Members Adult male equivalent Members combined daily Members combined daily 

coefficients supply of aduLt male supply of adult male 

equivalenrt S h-ur equivalent 5 hour 

jornales j Drnalos 

1.60
I Husb nd 1.0 1.0 


1 Wife 0.5 0.5 
 0.80
 

2 Children ages 10-14 0.3 0.6 0.96
 

2 Ch.ldren ages 8-10 0.2 0.4 0.64
 

2 Children ages 4-8 0.0 0.0 0.00
 

2 Children ages 0-4 0.0 0.0 0100
 

2.5 4.O0
 

http:Itypic.al


T-BLE 2 Typical fmily consumption of corn_ besns and rice 

CRL:P 

CORN 

ltmount required for 

own consumption (qq) 

20 

Yield 
qq 

30-40 

Fumber of ha recuired 

0 67 

B .Z" S 

RICE 

TO TAL 

4 

12-20 

12-15 

20 

0.33 

1.00 

2. 00 



TABLE 3A 	 Labor availability as a limiting factor for achiote production
 

Critical 	 Activities carried Hours devoted Hours devoted Hours &evoted Total farmer equiv.
 

Periods 	 out during 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 15 and planting 54 12C 700
 

July 15 tc Harvest and lard
 

S,.pt. 30 preparation 77 185 1120
 

Oct. 1 to
 
400Oct. -1 	 Achiote harvest 

Hov. I to
 
Nov. 30 	 Bcan planting 20 44o
 

Jan. 1 to
 
Feb. 28 	 Bean Hrvest 
 33 	 820
 

These figures assume the family will have only 100 working hours available per week becsuse of rain, vis

its to town, household duties, care of animels, ;)tc.
 



TABLE 3B. Labor Availability as a limiting factor for achiote production.
 

Total Hours 
Critical Periods used on grains 

March 1 to 
April 15 174 

July 15 to 
Sept. 30 262 

Oct. i to 
Oct. 31 0 

Nov. 1 to 
Nov. 30 20 

Jan. 1 to 
Feb. 28 33 

Total hours 

available minus 

Hrs used on 


grains 


526
 

253
 

400 


420
 

787
 

Limiting number
 
of acaiote ha
 
given achiote
 
labor requirements
 

! 

4.44
 



TABLE 4A. Labor availability on a typical 10 ha farm using the system:
 

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


Activities 

Period when 
activities are 

coonleted 

Hrs devoted 
ro curr. 

Hrs devoted 
to beans 

hrs dev3ted 
to rice 

Hrs devoted 
to acpiote 

Land Pre-al7ation March 1-15 830 40 

Planting irch 15-.Npril 15 80 80 

Fertilization and 
weed control April 15-My 31 80 40 

Weed contr:ol and 
doubling cfccr: t:l June 1-Jul1Y 15 30 120 

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

Planting and weed 

control Nov. 1-30 40 120 20 

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



T:,B.LE 4B. Labor availability on a typical 10 ha farm using the system:
 

Corn-corn, Gt'n-beens, 
Rice-beins (6ha), plus 4 ha of mature traditional achiote.
 

Period when 
 Total Hrs Tal Farmer Total farmeo':
 

Activitieis activities are devoted to 
 Hrs available * equivalent :..rs 
c lecrps availble * 

Land repar-ation March 1-15 120 
 90 220
 

Planting M rch 15-i.ri! 15 160 190 k'O
 

Fertilization and
 
weed .-ontrol April 15-May 31 120 255 
 64e
 

Weed control a nd
 
doubling of ccrn stalks June 1-July 15 150 
 265 660
 

Har-est, lind ore.-ara
tion NcnL' -lxrting July 15-Octo 31 975 610 
 1520
 

Planting and weed
 
contr:l Nov. 1-Ncv. 30 180 
 175 44o
 

Harvest & Land
 
preparation Jan. I-Feb. 28 330 330 
 820
 

These figures assume tl:e farmer can devote 40 hours 
a week to crop :rduction activities. Simi

larly, the 
family am a group is assumed to have 100 farmer equivalent hours which may be devoted
 

to crop pr.:,uction activities.
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Does traditional rchiotZ production have sufficiently high -Z/ha End tj/hr
 

to mcke it vorthwhile for f'rmers to increase Lchiote production?
returns 


In Tables 5 ind 6, informetinn on cross vclue of production per ha,
 

net value of -rroduction rer ha and n !t value of prrluction per h6 per hr 

of labor effort are presented. The prices used in Tables 5 ind 6 Ere the 

prices wAich fcrmers oxpcct to receive for these crops in , normal year. 

From this information it Lppecrs that cchiote is . orofitable crop for 

amcll farmcrs. It is prticularly attrictive when compared with corn or 

rice on L q/hE/hr basis. i chiote's ;a/ha/hr net value is twice is large 

corn's and almost three times as large as the figure for rice. Beansvs 


Ere nearly as Lttractive us achiote, &nd L system featuring beans inter

planted with achiote should be quite attractive. The net value/ha and
 

net value/ha/hr figures for bchiote in Tables 5 End 6 represent data
 

farmer
from a mature Echiote grove (one must keep in mind that the 


Second year (the first achiote harvest),
earned nothing the first year). 


net value/ha is apnroximately 01,695, andI stconl year net value/ha/hr is
 

ql4.74. This is also Ln attractive figure when compared with corn and
 

rice net value/ha/hr figures. From this infnrmation one may conclude
 

that achiote does haze a:ttractive i/ha cnd -/hr returns and that it is
 

worthwhile for farmers to increase their production, provided that prices
 

remain at present levels. 

that net value of production per 4 investedTable 6 also pints out 


in non-labor variable inputs is much higher for Echiotc than for the other
 

crops (6.8 times higher than beans, 18.4 timcs higher than corn lnd30.2
 

Thus one sees that achiote makes very good use
times higher then rice). 


of the farmers sc&rciest resource, working caoital, in addition to having
 

fcvorable net returns per unit of labor and laEnd.
 



T.-BL 5. Gross and net value of production figures for small 'armer crops 

(1) (2) (3) (4) (5) (6)-(4)-(5)

Crop Yield Price Gross value of 
 Cost of Variable Netvalue of
(qq/ha) 
 (C/qq) prod/ha 
 Inputs prod/ha 

(1 ()C/ha) 

Corn 35.00 
 62.50 2187.5o0 
 204.25 
 1983.25
 

Rice 20.00 120.00 
 24OO.O0 
 3L6.80 
 2053.20
 

Beans 13-50 
 200.00 
 2700.00 
 10O0.00 
 2600.00
 

Achiote
 
paste 
 1.50 1800.00 
 270C.00 
 15-O0 
 2685.00
 

Achiote(a 
seed 19-03 
 1 4 1 . 8 2700.00 
 15.o0 
 2685.OC
 

(a) This yield figure is 
derived from the Daste yield of 1.50 qcj/ha using the conversion
coefficient, 1 kilo of seed 
 2.78 oz of paste. This coefficient is takun from Brle°
tin Informativo N 8, B2:"co i;.acional de Costa Rica, 1975, p. 26.
 

(b) This price figure is derived from the paste price of -18/lb 
on the assumption that

the seed should be worth 
at least as much as 
the paste which can be made from it.
 



( ) 
Crop 


Corn 


Rice 


Beans 


Achiote
 
paste or 

se.ed 

(a) 


TABLE 6. Ret arns per ha and returns per hr for small farmer crops 

(2) (3) (4) (5) 
i7et value cf
Net value of
Total number
Net value of 


prod/ha/hr prod/i

prod/ha of farmer hrs 


on nonneoded to produce of labor effort spent 

labor variable
 crops 


inruts
 

9.71
7.93
250
1983.25 
 re 

5.92595
345
2053.20 


26.00
16.25
160
2600.O0 


17.32 179.00
2685.00 155 (a) 


or hours neeeed to maintain a mature achiote grove
These are the number 

Hours spent in establishing the
 producing approximately 19qq of seed. 


grove are not counted here.
 



What are the prospects for solling achiote in export m Erkets, Eud what
 

price can the cooperLtive expect to recuive from exoort sales?
 

When one mentions echiote to people who htve worked in Central
 

merics for several yer-r, one mzy encrunter E faintly condescending 

attitude. This is Oue to the fact that experienced personnel, hLve heard 

newcomers become excited ob(,ut cchiote before, but this initial interest 

hod not been trvnsformed into succoefulpr ductirn or export progrcams. 

There are two reasons for this. The fir t revion ma:y be seen in Teble 6
 

where it is rointed out thz.t acbiota's returns te invo.tod land, labor, 

and capital on an hourly basis is onlY 117.32. This is not an unusually
 

high return and sinec tchicte is not orusily mechvnizcd it is difficult to
 

increasc this hourly return t,, labor thrcugh mechaniztion. Consequently,
 

lerge farmers have not become intorcstd in achiote. f.second problem with
 

Echiote is that world prices have not been pirticularly favolrable in the 

pest. ;dd to this the influence of trzn~o'crtition costs on farm prices End 

the problem that L prduccr doe:; n.t knr.w the bixin c ntent of his seed 

until Efter his grovu is in productiion (cnd hence cannot be sure what his 

seed will be worth), and ne begins to understani why achiote production 

has not been dcvelored in the pLst. 

Now, howcver, things &ppe:r to bc chaiiging. Achiote's libor re

quirements do not present problems for small ftrm,,rs who find achiote 
zn
 

attrcctive crop compcred with corn cnd ric2. In addition, rchiote's world
 

market price has been rising in reccnt years. Trble 7 presents information
 

on &chiote prices which, while useful, must be interpreted with care.
 

The reason for t'lis i-s that achi.ote's price cl:lends upon its bixin con

tent which must b,-,!ktorminc,' by ].E.bor tory Enalysis. In a letter to Travis
 

King, Rural Devlo-i.mert Officer of the USJID Mis.3ion to Costi Ricz., R.L. Boeotb
 



___ 

TABLE 7 Achiote price information
 

Value of Seed
Value of Seed
IDate or Period
Source 
 (b/qq)
(d/qq) 


Farmers in Quzpos estimate of
 16.61
Aug. 24, 1q76 14-1o88
market price in Quepos 


115,29 13.50

Richard Clerk, President of 
 FOB
 
Kalamazoo Spice Extraction Co. FOB 


-imon
Junr 1, 1?76
Kalamazoo, MichiIn 


, 3000 F3
R.L. Booth, Plant 1Ianagr 
Lim6n
Pfizer Inc., Milwaukee, iisccnsin 1-70-74 " . l

IFrB Li.-Ln 

j /'C3 28.9_

Ludwig Muellr Co. Inc. 


247.23
New York, N.Y. Feb 9, -97 Lini
 
_CB Lir.6n 


32.95 FOB
2 _
R.L. Booth, Plant Manager 

Lim6n
281.39
Pfizer Inc..Milwaukee, lIi-sconsin June 11, 1976 


FOB Lim6n
 

35.95 FOB
Centro de Proarocion de Importacione / 

I Sept. 1, 1976 332-32 Lim6n y -Ixportaciones 


FOB Lim~n
 

_/ This price ic based or. a laboratory analysis of seeds sent tc Ludwic iEupller by Mr. Byrd, the Manager
 

ofthe cooperative. This i.5 the only price based on laboratory analysis.
 

estimates. There

These prices are not based on laboratory analysis of the seed, end hence way be over 


i6 a serious lack of infcrmation regarding Costa Rica seed quality.
 
V 
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the pltnt mneger for Pffzcr Inc. of HilwEukee, Wisconsin, states th&t lEst 

yetr Pfizer paid $30/qq for Ecurdoricn seed, $37/qq for Peruvian seed 

ind $45/qq for Jtmgic~n seed. Si.ce these ire FOB prices, pirt of 

be due totheir differe*6* will be due to shipi.ing costs Lnd p rt will 

bixin content (i.e., seed quelity). Procbbly th. most relieble price 

one civon by Ludwig Mueller which is bcsed onestimate in Teb.e 7 is tho 

cf seecd sent to New York by Mr. Byrd, the cooperativeI~borctory Lznlyis 

rmnzger. The Ectucl pric: mentioned in Ludwig Muellorts letter to Mr. Byrd
 

is "cround" $0.35 per lb CIF Ncw York. This corresponds to the price in
 

Ti:ble 7 of $28.95/qq FOB Lirnon if the cooperctive wanted to ship to New
 

York. The cooperctiv wjuld not, hcwever, be likely to ship to New YhVk 

becEuse trensportrtion crrangements &nO couts re more favorable when seed 

is shipped to Hcuston or New OrleLns. In conversations with Jorge Chavez, 

MEnager of R. Smyth end Compcny, c;cnt-s de !.duana y Vapores, it was 

approximetelylecrned thct shipment to Houston or New Orleans would cost 

'bi1e shipment t: Now York costs$;2.60/qq with scilings every eight dtys 

approximrtely 16.O5/qq with siciliugs ecurring only once V Inonth. Conse

price thequently 12'.95/qq FOP Linon is a conserv tive estimate of the 


cooperrtive could receive.
 

In Tcble 8, information is jpresente, n tho likely costs of drying, 

pmcking and delivering 20 ton tr~iler loads of Lchiote to Limon FOB. Tn 

constructing Table 8 an vttempt wEes mcte to obtain relistic cost esti

mates on the basis of veri little hard dEtt. These figures Fre based on
 

telephone conversrtions with Jocal busine.smen -nd previous studies ma.de 

for other crops. Consequenyly, costs cited here could differ from the
 

costs reveEled by a full scele fceaibility study. From Table 8 one sees
 

that the totel of drying, packing tnd other charges required to convert
 



TA3LE 8 	 Drying.packing,transportation and port costs
 

estimates for shipment of dried achiote seecd
 

from Quepos to Limon FOB in 20 MT trailer loads.
 

Cost per trailer
Cost per qq of
ITEM 	 load of seed (W)
seed (4) 


a
32.50 (	 14,300.00

Dry seed preparatory to packing and shipment. 


Packing mater4 .als
 
a. Corrugated ccdboard boxes with plastic liners to 

hold 50 lbs of seed. 
8.60 31784.00 

b. Cotton bags with plastic liners to hold 100 lbs 
of seed. 5.00 

(b) 
2,200.00 

(b) 

Packing labor costs. 
0.50 220.00 

Transport from Quepos to San Jose to Limon 
13.82 6,O80.OO 

Pier service, policy of shipment, customs brokers fees, 
municipal duties and car movilization charges. 11.51 5,o65.00 

66.93 	 29,449.00

TOTAL 


as low
 
.a) Recently acquired information (Sept. 29, 1976) indicatcs that the cost 

of drying seed could be 


As this is an unconfirmed estimate, the cost of ',32.50will continue to 
be used for calculations
 

-sV1O/qq. 

The reader should, however, be aware that a cost rcduction of C20/qq would 

result in an
 
.n this paper. 

1ditional 150,680 sales revenue if the Cooperative were exporting thEir entire 

production (estimated at
 

Such an increase in sales revenue would allow the Cooperative to 
increase its
 

534qq of dried seed). 

7ing price for seed and paste.
 

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


'b) 
 to avoid underestimation of
it not both. Since the cost of boxes is higher, it has been used in an attempt 


')6sts. 

http:29,449.00
http:14,300.00
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&chiote pods in Quepos to achiote ecod in Limon FOB is approximately
 

466 .93/qq. Using the Ludwig Mueller price estimEte of 4247.23/qq FOB
 

Limon from Table 7, the cooperctive would receive *1180.30/qq for seed it
 

exports. If the cooperEtive bought the seed from farmers for 114 1.88/qq
 

(the seed price equivLlent of the 18/lb pLste p)rice they now receive) this
 

would represent 6 net gain to the cooperctive of -38 .42/qq that could be
 

used to ppy ptrt of the cooperative overhead. This year, it is expected
 

that the cooperative will purchase 200/qq rf paste which is equivlent to
 

2,534/qq of seed. If these seeds were Iried and sold at '247.23/qq 'OB
 

Limon, the coopera-tive would gross 197.356.28 from Echiote sales on the
 

export market.
 

If planting area and cooperattive sales were doubled, coopcrctiv-e gross
 

value of sales could be increased and might even duble. Thus it appears
 

that even if the local markets were st-turL.tcd and considerable amounts of
 

achiote seed needed to be exported, this coulti be done t a price equiv

alent to the price farmers cUrrently receive for their seed provided thct
 

export market prices do not decline.
 

Throughout this section, -n tttempt has been made to give realistic
 

price and cost estimates and, ct the stme time, to evoid overestimating
 

prices or underestimating costs. In ether words, the figures presented
 

here might be a little pessimistic. Two sp-ecific ex:-mples are the costs 

of drying and transporting seed (which might be lower than presented here), 

End the price the cooprative would receive for their seod (which might 

be as much as 25c6 higher than the price used hure). Pt this point it is 

not pErticulery useful to speculate on how much farm prices could be rvised
 

or how much the cooperative might earn from more favorable cost r.nd price
 

figures for drying End tr~neporting large quantities of achiote seed.
 

http:197.356.28
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For the moment, one can only say. that existing datc. indicates achiote could
 

be shipped from Quepos to the United States without lowering current farm
 

level prices End, hence, that export oriented prnduction is possible.
 

What Price Should the Cooperative Pay for Achiote Poste this Year? 

If the cooperative is to have an important impcct on small farmer 

welferp it will erentually need to enter the export nrket. Costa Rica 

currently produces enrugh Echiote for internal consumption, End additional 

plantings, capable of providing increased incomes for large numbers of rural
 

families, will be deoendent upon export mtrket sF.les. Thus, even though the
 

cooperative does not plan to export achiote this year, it would be &dvisL.ble
 

to set prices nod which will facilitate evontual entrance into the export
 

market.
 

General Buying and Selling Price Consider-tions 

If an export markct is developed, local ,chiote prices will probably
 

adjust so that local prices will be at l. st equal to or possibly higher
 

then export prices minus transportation, packing ind port charges. Conse

quently, the cooperative will be able to pay more for locAl mrket Echiote
 

than for export market achicte. Although the cooperative will be selling
 

would b) wise to set en initialexclusively on the local market this year, it 

buying price low enough to allow the cooperative to compete in the export 

market. In this way the cnoperative will avoid the prnblem of hLving to lower
 

its buying price when it wishec to begin export activlties. Setting 1 lower
 

initial buying price would have the a;'ditional advantage of making it easier 

to raise investment capital ani also provide the cooperative with E cash re

serve that could provide insurance &gainst problems ceused by unforeseen
 

future events. Of course, the cooperative does not have to build up a large
 

and may prefer to return (pcrt or all) excess earniags to itscash reserve 




members in the form of dividende bLsed upon each member's sales volume.
 

Declering end paying dividends is usually not difficult to do when earnings
 

are large, whereas yoting to lower buying prices tftar a successful first
 

year might be quite difficult. The cooperative will also hove to exercise
 

care in setting their buying price to ensure that the buying price is high
 

enough to make pchiote an ettractive crop wifl, earnings potential that will
 

persuade fsrmer- to increase produciJf

n .
 

The zooperative's selliNgt price should be at least as high as the ex

port pr-oe for dried seed minus transportation, packaging and port charges 

to ensure that jaczl market eErnings per qq of seed produced are equivalent
 

to export merket earnings per qq of seed produced. If local mrket selling 

prices are presently lower than expert market pries. t(: coorerative might 

want to consider raising locel prices over a twi. or three yee- poriod to 

give local buyers ead cnsumer6 a chance to adapt to the price increase.
 

This strategy would also provide time for the cooperative to learn more 

about the value of Cost& Ricin seed on the world mtrket Lnd hence be in & 

stronger position when negotiating price increases with local huyers. In 

addition, the cooperative must be sure thtt the prices it decides upon pro

vide a mcrgin which will generate sufficient etrning3 to permit the cooper

ative to meet its loan repayment commitments and build uT! t small cLSh 

reserve.
 

In previous sections, wu have seen that 0141.88/qq of dried seed (or 

0f8/ib of paste) is a buying price which provides farmers with incentive 

to increase production end also is low enough to allow exports of dried 

seeds. We also saE. thet if the coonertivr were to export vll -f its prod 

uction this year, a price of 214 1.88/qq of seed would result in earnings of 

4979356.28. i recent INFOCOOP study of aministrative, operating and 

http:4979356.28


interest costs shows that the cooerctive will need 194,900 to meet its
 

current loan commitment, &nd colsequently a paste price of a18/lb might be a
 

good buying price for the firt year. If future informction shows that
 

export prices are higher t-1 the 1247.23/qq offer made by Ludwig Mueller 

(see Table 7), or if tranoporting, drying, and purchasing costs bre lower,
 

then buying prices cou]t be incrcased. Another &dvantage of.the 118/lb paste
 

price is that farmers zonsider V18/lh to be a normal price. I serious 

obstacle to sdoptior of the .318/lb price is that the cooperative has already
 

voted to establisk this year's official buying price at 122/lb which appears
 

to be too high to pzrmit export sLleJ of dried seed. The by-laws of the
 

cooperative ctipulate that 10% of the officizl price be withheld to pEy for
 

administrrtive znd locn repayment expenses which meens the Lg-eed ,pon pr:' 

of 422/ b would actually be reduced to E ft.rmer prico of 419.80/1b. This 

is tied too high E price to permit the cooperativp to, U4 *Co laoin repay

ment schedule, if thc entire first year Iroduotic-R wora to be eXri-a eilren 

the assuMptions made previously Lbut export p;ices Lnd costs. A buying 

price of 419.80/lb would rpoult in export ecrnings ef only 61,398.82 which 

is 433,501.18 less th:i the '494,900 needod for the first year's &dminist.,

tive, overhead, and '-oan repayment costs. Although the cooperative mby
 

be able to sell pEste locally at F high enough price to overcome this deficit,
 

it seems wiser to Oet the buying price at 118/lb and return ,ny excess
 

earnings to the farmers at the end of the season.
 

The Local Achiote Paste Market
 

At present, there exists L scarcity cf reliable informatiun concerninp
 

who will buy achiote from the coorerative, how much they will buy, End what
 

these buyere .we willing and Lble to pay. This lack of information makes
 

it difficult to kpow whct selling price the cooperative should establish
 

http:433,501.18
http:61,398.82
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this first year. Another difficulty in attempting to set & selling price
 

is that achiote pest; loses water through evEaporation for the first six 

months after it is elaborated. So far, no one has come up with a simple 

but reliable way to test Lchiote pEste's water content. Hence if the co

operativw buys pEste at ;t18/lb and sells it e few weeks or months later, 

some of the water will have evt-poratcd End the cooperative will end up hv

ins paid 18/lb for water. The water weight loss from the time the pEste
 

is first hung in t bEg to dry until it becomes quite dry End herd has been
 

estimEted at 50%. If the cooperative could wait until the paste hhs dried
 

out to a herd brick-like form, it would be much easier to buy end sell pLste
 

Et E fair price. Jnother problem in the paste has been thLt some fErmers
 

adulterate their paste with banEnas, rock d.u3t and other substances. The
 

cooperative needs a means of testing for adulterants tnd at the same time,
 

adjusting the pastc price in Eccrdnce with the paste's water content.
 

Sr. Ricardo Orozco, a local chemist, has said that be could devise simple
 

tests to help solve these problems, antl it would be advisable for the coop
 

erative (or for INFOCOOP) to negotiate a contract with him (or some othei 

person) as soon as possible, to try end resolve these problems before tTe 

achiote buying begins on October 11. 

The Cooperative's Selling Price
 

In choosing a.local sale price for &chiote paste, one might begin by
 

noting that the cooperative could receive 180.30/qq of dried seed, if the
 

seed were uxported at the Ludwig Mueller price. One qq of seed will make
 

8 lbs of pEste End the paste should be worth at least as much as the seea,
 

i.e., 4180.30. This means the cooperative should sell dry p~ste for at
 

least 22.54/lb.* Of course, some us -rs of the paste can pay more then this.
 

If the cooperative's seed drying costs were reduced by 420/qq, this would
 
increase dried seed export -Prnings by 420/qq and would raise the minimum
 
Wf, es price of dry paste to at least .'25.04.
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At present Mr. Byrd h&s received communication from four buyers. These are
 

Aguilar end Solis, a chicken feed taanufecturer, and three achiote paste fac

tories which refine the peate a*d mix it with cnimal frts for household con

sumption. These paste factories are: Los Patitos, Fhbrioe Miguel Angel
 

Rodriguez, and Fbrica Arturo Z6iiga. Of those four, only Aguilar and
 

Solis has mentioned a price. Aguiler and Solis has tentatively agreed to
 

purchase 25% of the coopertivels production (50 qq of very dry End hard
 

paste) for 450/lb. If one assumes a water weight loss of 33% on pEste which
 

farmers sell to the cooperative, this wet paste is worth only 033.50 assum

ing that it can be resold in a very dry, hard stete for 450/lb. TEble 9
 

shows the relationship between water content and sales value based on a very
 

dry and hard paste price of 150/lb. If one assumes that most of the paste
 

brought to the cooperative will be 30% water, then the sales value of this
 

paste is approximately 135/lb provided that it can be resold when dried ou
 

at 150/lb. In conversations with Olman Rodriguoz .nd Neil Byrd, some achiote
 

paste factories hEve said they some imes pay as much as 030/lb for good
 

peste. Consequently, the cooperative might bu able to charge Es much as
 

435/lb for paste with 30-331 water, if the paste is a good quality.
 

Unfortunately, the cooperative hcs no simple .nd reliable quality
 

tests that could be used to rate pkste from different sources. Conse

quently, it may be advisable to set a lower initial selling price until some
 

kind of quality guarantee can be made.
 

Another consideration in setting a selling price is the amount of
 

achiote being produced by non-cooperative members. If the cooperative sets
 

too high a price for its pL9e, this will encourage achiote buyers ±o deal
 

with other achiote producers. Since achiote grows wild In some pvrts of
 

Cosa Rica, this would encourrge rural people to go achiote hunting, and it
 

is difficult to estimate how mch wild rchiote migh. be elaborated into
 

peste if the price were raised U 35/lb. In ligmh of this uncertainty,
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TABLE 9.- VElue of p6ste with differunt water content
 

bEsed on a very dry piste price uf q50/lb.
 

Perishable wbtor weight 
es s Sles 

percentage of total wtght in 
 Value (3/lb)
 
newly elnbor~ted peste
 

0 
 50.00
 

5 
 47.50
 

10 45.0 

15 
 42.5o
 

20 
 4o.oo
 

25 
 37.50
 

30 35.00
 

35 
 32.50
 

4o 
 30.00
 

45 
 27.50
 

50 25.00
 

Figure 8.- Reltionship between sules vblue 
and wF.ter content.
 

50-
Perisheble 

wtter weight40
s a % of'
 

total weight 304
 
in newly
 
eleborated 20I 
peste.
 

30 35 
 45; 50

Pa~ste Sales '.u 

0 /1)
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it might be better to set a selling price which will be low enough to allow
 

the cooperative to maintain control over the paste supply and, at the same
 

time, help build up a good working relationship with achiote buyers. One
 

suggested system for ohoosing a selling price for paste with 33% water is
 

presented in Table 10, which shows several alternative sets of selling and
 

buying prices. For each set, the cooperetive's margin, earnings, costs, end
 

profits (or cash reserve) are specified. From Table 10, one sees that a
 

margin of approximately 44.75/lb is neded between selling ond buying prices
 

to meet first year costs (Lssuming no water loss and a sales volume of 20.000
 

lbs of paste). Thus, if the cooperative plans to pay farmers 419.80/lb,
 

they must sell the paste (before water loss occurs) for at least 424.55/lb
 

to meet operating and interest costs. Since there is usually a time lapse
 

between the moment paste is bought and wheni it is sold, one must try to
 

estimate the effect of water loss upon the minimum price the cooperative can
 

accept, Figure 9 su :gests a likely relationship between achiote paste's
 

water, percentage and time. Figure 9 is derived from data supplied by
 

Mr. Byrd and is admittedly only an &pproximition of the relationship between
 

time and the paste's water content. Point A represents fresh pEste which
 

has just been hung up to dry. Half the weight of the bpg will be lost over
 

the next six months through evaporation. Point B represents the water con

tent of paste which has been hung up to dry for one week. We assume that
 

it will lose 33% of its original weight at point A by evaporation between
 

point B and point D. Point C represents the water content of the paste when
 

the coopercative begins to sell it. This will begin approximately one month
 

after the paste has been elaborated End three weeks after the cooperative
 

buys it. Point D represents paste which hf.s dried for six months end will
 

consequently suffer no further water loss. If the paste suffers &n 18%
 

weight loss eue to evaporation, the price it is sold for will have to be
 

22% higher than the price it could have been sold for on the day it was
 

bought, to provide the cooperatiw with the same totrl revenue. Earlicr,
 

it was pointed out that the cooperative must sell paste for at least 44.75/lb
 

more than it buys paste fo-, to meet expenses. Thus paste which is bought
 

for 1,19.8OAb would have to be sold for 4124.55/lb essuming no water loss.
 



TABLE 10.-
 Possible basic price options for the achiote marketing cooperative.
 

;.Price paid to 
farmer for danp 
paste (/l/b) (a) 

Seiliag price 
for damp paste 
( /lb) (a 

Margin 
I/lb 

First year 
earnings assuming 

volume of 200qq 

First year costs 
as estimated by 
INFOCOOP 

Pirst year 
cash reserve 
for invest 

(() or producer 
dividends k) 

18 23 5 100.000 94.900 5.100 

27 9 180.000 94.900 85.100 

;1 13 260.000 94.900 165.100 

17 .340.000 94.900 245.100 

19.80 2 3.20 64.ooo 94.900 - 30.900 

27 7.20 144.oo0 94.900 49.10o 

1 11.20 224.000 94.900 129.100 

35 15.20 304.000 94.900 209.100 

22 23, 1 20.000 94.900 - 74.900 

27 5 100.000 94.900 5.100 

31 9 180.000 94.900 85.100 

35 13 260.000 94.900 165.100 

(a) 	 Damp paste is aseuwnd to be paste with approximately 33% water that has been elaborated and left to dry
for ene week. 2he ;3; 
 figure used here is a best approximation for the actual (unknown) water content
 
of one week olu jar-te.
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With &n 18% wcter los8, the paste would have to be sold for 129.94/lb.
 

Similarly, paste bought for 19.80/lb cnd sold six months later, would heve
 

to be sold for 036.64/lb if the cooperative hopes to break-even.
 

Table 11 expends upon this idea by showing the minimum price the co

operstive could sell pLste for, at different points in time, given the as

sumed water weight losses shown in Figure 9. Table 11 speEks for itself
 

regarding the minimum price the cooperative can afford to sell at, given
 

the various purchase prices -nd assumed weight loss pattern. It is inter

esting to note that an 85% markup is needed just to break-even when paste
 

is purchased et V19.80/lb and held six months. This is quite a high markup
 

considering that the cooperative is rssumed to havi a sales volume of 200,000
 

lbs, and helps one understand why some intermediaries feel they need a markup
 

of 100% or more just to breakeven given their smaller stles volumes. Table
 

11 also points out the dEnger in rcising frrm prices too high. A farmer

nri'e of 12/lb means tile coopervtive mnet r('r-e]l this paste six months
 

later at 439.92/lb. Whether or not the cooperative could induce all inter

mediaries to pay this high b price or whether the weight loss figures &re
 

Ee eOwlooe ca gssumed here is simply unknown. While it seems likely that
 

Aguiler end Solis will live up to their conmitment to pay C50/lb for 50/qq
 

of dry herd paste, one dovsn't knovi if the Lthcr intermedi~rie wil' ',

willing or able to pay this much. In an IN1OCOOP preliminary estimate of
 

the cooperative's ability to repay its lo&nr, a selling price of 430/lb is
 

assumed. Given the levels of pat pricus, the cooperative's imperfect control
 

over supply, the problem of potential -.
)npctition, L.nd the cooperative's 

inability to provide qulit (-uarxatees, t.in &em c reasonable level for 

the selling price of paste with r watur content nf 1%. From Zable 11, one 

sees that this selling price rules out the possibility of paying farmers 

122/lb and that a buying price of K19.80/lL is just barely high enough to 

meet estimated first year costs. fain, onsiderinq the uncertpinty involveo .

it might be better to pay N rmors (418/lb becuse this price would provide 

the cooperative ith a cash reservc of -45,20O. Then if there are no unforeseen 



Tj-BLE 11.- Min-.mur: bzeak-even achiote paste prices 

Price paid to 

farmer for damp 
(33% water) paste 


18.O0 


19.80 


22.00 


"!Eter weight % 

when paste 

is sold 


33 


15 


O 


33 


15 


0 


33 


15 


0 


Time paste 

is 

dried 


1 week 


1 month 


6 months 


1 week 


1 month 


6 months 


1 week 


1 month 


6 months 


(a) This &asumep a sles volume of 20,000 lbs the first year.
 

Break-even
 
selling price (a)
 

(1/lb)
 

22.75
 

27.74
 

33.96
 

24.55
 

29.94
 

36.64
 

26.75
 

32.62
 

39.92
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expenses, pErt or Fll of this money could he returned to formers Et 

the end of the season. Thio seems like 6 prudent course of cction 

because it: (1) provides ftrmers with in immediate pEyment for their
 

achiote which is gre~ter then they ere currently eirning from corn,
 

rice, End beans, (2) sets v buying price which should enable dried
 

seed exports next year, End (3) provides the cooperztive with a 

small cesh reaerve even though thc solling price assumed (130/lh for 

paste with 15% w4ter) should b r conservLtive Qatim.:te of the price 

buyers will be willing End i&ble to paty. 

This section poiats out thu need for so-no kind of price ccmmit

ment from &chiote buyers before the coopcreativ beg:ins its t.chiote 

purchzses. If the cooperctive i-C.n pers'eu.de buy...r: to bcopt the q5O/lb 

price pcid by AguilEr End Solis for very dry echiote, then -.buying 

price of 22/lb or 19.30/lb should hi7 all right. If, on thu other 

hand, buyers E-re willing to pty only :,i30/lb for p.ste tith 15% wte.r 

weight (equiv&lent to a very dry, herd peste price of d35.29/lb) then 

e coopertive buying price of 0?18/lb Fvppe:rs necussEry. 

The rliLtionship between peri.sheble wtter weicht cs r p,rcertEgc 

of totel weight, the rate at which wLter weight is lost through evapo

ration End paste vElue, has been sum!narized in Figure 10. Figurc I' 

shows the prioe which p ste should le sold at, to provide constrt sales 

revenue while water is lost through ev.poration. The top line shows 

the value of pcete Eat different .oints in time when the Sterndard 

price is q50/lb for very dry p,ste. 'rJhe bottom lino shows the velue of 

peste &t different points in time when the ftandi.rd price is 430/lb ft.. 

paste with 15% perishrble wnter weijg;ht (as L poroentage of totel weight
 

http:ftandi.rd
http:pers'eu.de
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when the paste was first hung up to dry). When the cooperative decides
 

what their standard selling price will be cnd what type of weight loss
 

by evEporation pattern cctually holds, E figure similar to Figure 10
 

can be drawn up to &id cooperative members in setting selling prices
 

for paste ct different points in time.
 

Given thzt achiote paste purobases by consumers represent a very
 

small portion of their total purchr.ses, achiote paste mixers and
 

packers could probably r6ise their prices quite a bit to cover increased
 

raw materials costs. Thus it may be possible to bring all echiote
 

paste buyers up to the 450/lb price set by Aguilur and Solis. It is
 

also possible that echiote paste is worth nore to ooncentrated chicken
 

feed manufacturers than to other buyers. Several chicken feed manufac

turers should be conttcted to see if this is true, and if they would
 

be interested in buying dry EchiotL p~ste for 50/lb. Until this is
 

done, however, the cooperative should consider paying fa-rers only 418/lb
 

for their pEste.
 

If Achiote Were Produced in ' Technifiod Manner, hat Effect Would
 

This Have on Yields cnd Farm Incomes
 

At present, there is very little information on technified bchiote 

production in Costa Rict. Tha term technified achiote production is 

used here to mQan c more capital, chemical, Lind labor intensive achiote 

production which may be contrcsted with the traditional c-chiote produc

tion information presented etrlier. The only knoin source of technified 
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achiote production information currently avilable is 
a study first
 

published it 1969, by the Oficina del Cafe (Estudio Sobre El Achiote
 

by Craros L. Lizano P.), 
and adapted by the Banco Nacional de Costa
 

Rica in 
1975 ("El Cultivo del Achiote," Boletin Infurmativo NQ 8, 2i p.).
 

This source was used 
as the basis for construction of Appendix Tables
 

A8, A9, and Al0 which contain the intensive achiote production data
 

used here. Figures 11, 
12, End 13, showing the yearly distribution of
 

labor requirements for intensive achiote production have been con

structed from Tables AS, A9, and A10.
 

Intensive vs. Traditional Achiote Yields
 

Table 12 presents information on achiote yields from various
 

countries and shows that reported yields vary considerably between
 

countries. This is due 
to differences in 
climate, varieties, and cul

tural practices which cause variation in yields of dried seeds/tree and
 

in numbers of trees/he. The Quepos 
area yield of 19.03 qq of dry seed
 

is near the bottom of the yield/ha group in Table 12, 
even though the
 

Quepos eoologioal system should be quite good for Echiote End the number
 

of trees/ha for Quepos rec production is reltively large. 
 Given the
 

information in Table 12, it appears that Quepos 
area achioto yields
 

could be raised considerably. Although there is very little basis for
 

a prediction of future yields, it would not be surprising if dried seed
 

yields were raised to 33 qq/hb (paste yields would be raised to approxi

mately 2.64 qq/ha), by adoption of the improved cultural practices sug

gested in Appendix Tables t8, i.9, bnd Ale1. v!ith 
an improved eelection
 



FIGURE I First year lEbor requirements for intensive fchiote production 

on oi, hectere of lznd. 

March 1 
L~nd preparation; 19 joruleeO 

March 15 

April 1 

Cut and pice stekes; 5 jorneles 

May 1 

Dig holes, fill with orgrnic mEtericl tnd soil, 

trEns-port seedlings end orgenic mctter, trans-

June 1 plant seedlings; 12 jornales 

RetrEnsnl-t asedlinga tht die; 3.6 forn.les 

July 1 

Aug 1 

Sept 1 
1st. weed control, fertilization and 1st. 
fungicide apnlication; 17.1 jornales 

Oct 1 

Nov 1 

2nd. weed control end 2nd. fungicide rrp-

Dec 1
plicttion; 15.1 jornrles 

Feb 	 1 

Merch 	I 

* 	A journEl in Quepos is 5 hours from 6 r.m. to 11 &.m. Labor requirement

based upon deto presented by the Secci6rn de Planificeci6n de omy,"
are 

tos del. B , N¢-cioncl do Cost. Ric& nd my persone. experienee.
no 
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FIGURE 12 	 Second year l&bor requirements for intensive achiote production
 
on one hectEre of land.
 

Mrrch 1
 

MErch 15
 

April 1
 

MLy 1
 

June 1
 

First weed control, 1st. insecticide/fungicide
 
applicstion, and fertilization; 14.8 jorneles*
 

July 1
 

Aug 1
 

Second weed control, 2nd. insecticide/fungicide
 

Sept I application; 12.8 jornnles
 

Oct 1
 

Prune, h~rvest pods, mcke paste; 30 jornLles
 

Nov 1
 

Transport End sale; 1 jornel
 

Dec 1
 

Jan 1
 

Feb 1 

March 1 

A jornel near Quepos is 5 hrs -- from 6 i.,m. to 11 ame 
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FIGURE 13 	 Third year lEbor requirements for intensive achiote production
 

on one hectare of land.
 

March I
 

Mrch 15
 

April I 

M6y 1
 

June 1 

First weed control, 1st. insecticide/ fungicide
 
applicetion, and fertilization; 14.8 jornales*
 

July 1
 

Aug 1
 

Sept I 
Second weed 	control, 2nd. insecticide/fungicide

application; 12.8 jornales
 

Oct 1
 

Prune, harvest pods, make paste; 36.6 jorntles 
Nov 1 

Transport end sale; 2 jornales
 
Dec 1
 

Jan 1
 

Feb 1
 

March 1 

* A jornal 	near Quepos is 5 hrs -- from 6 r.m. to 11 a.m. 



TABLE 12 Traditional vs. intensive achiote yields.
 

Country Source Yield, lbsof Yield, qq of Yield, qq of Number of trees 
dried seeds dried seeds pastN/hectare per hectare, 

per tree per hectare either given or 

assumed 

Costa Rica Farmers near 2.29 19.03 1.50 830 
Quepos 

Internaticna. 
average with 
varicuis nur.2- Ingram (b) 7.70 - 15.40 0.46 - 1.23 
bLrs of trees 
per hectare 

Kenya Ingram (b) -- 11.00 - 22.00 0.66 - 1.76 -

india Ingram (b) -- 13.20 0.79 - 1.05 --

Indcnesia Ingram (b) 2.2- 6.38 15.40  44.66 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 (d) 33.00 1.98 494 - 816 

(average) 

Peru Lizano (d) -- 33.00 - 44.00 1.98 - 3.52 

(TABLE 12 continued in next page)
 



TABLE 12 (continued). traditional vs. intensive achiote yields.
 

Country Source Yield, lbs of 
dried seeds 
per tree 

Yield, qq of 
dried seeds 
per hectare 

Yield, qq of 
paste per 
hectare (a) 

Number of trees 
per hectare, either 

assumed or given 

Colombia Lizano (d) 33.00 - 44.oo 1.98 - 3.52 

Colombia Ingram (b) 44.oo 2.64 - 3.52 

Central American 
experiment stations Pfizer (c) 4.5 - 5.8 54.17 - 69.82 3.25 - 5.58 760 
International 
avera-e based oiobtainable lbs/;ree Ingrain (b) (e) 9.9 - 11.0 69.3 - 77.00 4.15 - 6.16 700 

Unnamed Kalsec (f) 9.0 88.90 5-33 - 7.11 

(assumed) 

988 

(a) 
Where sources do not specify the relationship between lbs of dried seed and lbs of paste, the lower dried
seed/ha figure is multiplied by 0.06 to get the lower paste/ha figure. 
Similarly the upper dried seed/ha
figure is multiplied by 0.08.
(b) 	Ingram, Jean S. and Francis B. J., 
Tropical Science, Volume XI, Number 2, "The Anatto Tree (Bixa orellana L)-A

Cc) 

Guide to its Occurrcnce, CultivatioD, Preparation, and Uses," pp. 97-102.
This information is contained in 
a letter which R. L. Booth, Plant Manager of Pfizer Inc.'s Milwaukee Operations sent to Mr. Travis King, Rural Development Officer, 	USAID Mission, San Jos&, Costa Rica.
(d) Lizano P., Carlos L., 
Estudio Sobre El Achiote, Oficina del Caf6, Marzo 1969.
(e) 	This international average based on obtainable lbs/tree assumes more than one harvest per 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 upon 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 loctl varieties or introduction of new varieties, yields might be
 

raised even higher,
 

The data provided by R. L. Booth of Pfizer, Inc. suggests that 33qq
 

of dried seed per ha (2.64 qq of &aSte) is an attainable target yield
 

for small farmers in the Quepos area. To 
see what this yield figure means
 

in terms of farm incomes, one may compare a typicl farmer's income and
 

labor utilization pattern on: a corn, bean and rice farm; 
a corn, been,
 

rice End typical achiote farm; 
and a corn, bean, rice End intensive achio

te farm.
 

Income and Employment on a Quoros Area Corn, Bean and Rice Faro
 

In an earlier discussion of farm size End area cultivated (ph 11) 
it
 

was pointed out that fzmilies do not cultivate es much land &s their family
 

labor supply indicates they could. During E group interview last August,
 

farmers indicated they normally plant 2-4 ha of corn End rice in 
April and
 

1-3 heotares of corn 
and/or beans in October End November. Thus the maximum
 

amount of land the typical family cultivates appears to be 7 ha. It was
 

suggested that one explcnation for this underutilization of land might 1:
 

the relatively low returns the farmer e&rns per hour of labor effort from
 

corn and rice production--with such a low return, the family prefers leisure
 

to increased income. Another ftctor may be the difficulty of planting more
 

than 3 ha of beans during November given the normally high amount of rainfall
 

et this time of year.
 

Examination of the timing of production rctivities and labor requirements
 

presented in Figures 1 and 2 for corn-bean Lnd rice-bean systems shows th
 

the family probably could raise 10 he of corn, beans, and rice if they adopted
 

the cropping system: one 
hb of rice and 4 he of corn planted in March or
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April followd by 5 ha of beans planted in November (weather permitting--they 

may have co plant in the rain some years). Table 13 shows that this is & 

feas!?:le cropping system from a labor supply--labor requirements point of 

view. The net vlue of production from such v system using the prices given
 

in Table 5 is 322,986.20. This is an attainable figure for net value of
 

production if the family can plant five ha 
of beans during November. Should
 

the family plant only 3 ha of beans, net value of production would be reduced
 

to 117,786.20. Total farmer equivalent la.bor hours required for the firming
 

system in Table 13, is 2145. 
 This represents approximately 54% of the
 

family's available lEbor supply assuming family members would like to 
lcct. 

40 hrs/week to crop production. If the family is only able to plant 3 ha of 

beans, total labor requirements will be only 1825 hours or 46% of the family's 

labor supply. Net value of production per hour for these farming systems is 

1072 if five ha of beans are grown and -9.74 if only three ha of beans 

are grown. 

Income and Employment cn a _Quepos Jrea Corn, Baan, Rice and Traditional
 

Achiote Farm
 

Table 4B on p. 18 demonstrates that 
a farming system composed of the
 

cropping systems: corn-corn; corn-beans; rice-beans and 4 ha of mature
 

traditional &chiote is feasible from 
a labor requirements view. Using the
 

prices presented in Table 5, net value of production from this farming 
 rst m
 

is 423,942.95. The system mckes use 
of 2035 farmer equivalknt hours which
 

is approximately 51% 
of the total family labor supply. Net value of production
 

per hour is 411.76. Given the relatively high current price of beans, 
a
 

farmer might wish to change this frming system to the following one:
 

orn-beans, corn-beans, rice-beans, 4 ha of mature achiote, 
which has a net
 

value of production equal to q24,559.70 and uses 1945 of the family's farmer
 

http:q24,559.70
http:423,942.95
http:117,786.20
http:322,986.20


TABLE 13 Laobu availability on a typical farm using the systems: rice-beans on 2 ha and
 
corn-beans on 8 ha.
 

Periou -,hen activities Approximate family Hours required 
Activities are completc. supply of farmer for crops 

equivalent hours (a) 

Land preparation March 1-March 15 160-200 
 200
 

Planting March 15-April 15 32U-!aOO 
 240
 

F!rtilization and
 
weed control April 15-May 31 48o-6o 200
 

W.eed control and 
doubling of corn 
stalks 
 June 15-July 15 320--400 60
 

Hare-._st, land prepa

ration and planting July 15-Oct° 31 1120-1400 645
 

Planting 
 Nov. 1-Novo 30 320-400 300 

Harvest Jan. 1-1eb. 15 
 430-600 500
 

(a) The -e given here is based on two alternate assumptions regarding work hours per week. The
 
lower figui assumes that 32 hro/family member/w!ek may be devoted to crops while the upper figure
 
assumes t 
 0 hrs/family member/week (given each family member' adult male equivalent coefficient) 
may be d. i to crops each week. 
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equivalent hours (approximately 49%). Net value of production per hour in
 

this modified system is 112.63.
 

Income and Employment on a Quepos Lrea Corn, Bean and Intensive Achiote Farm
 

Intensive Echiote requires &lmost twice as.
much labor at harvest time ts
 

traditionel achiote. Consequently, the typical family would need to limit
 

intensive cchiote production to Epproximately two hectares. Net value of
 

production figures per hectare Lnd per hour of labor effort, 
for traditional
 

end intensive achiote production are contrasted in Tables 14- and 14B.
 

In Table 14B one sees that an intensive rchiote yield of 33 qq/ha
 

increases net value of production per hF by 56%, but lowers the farmer's
 

returns per hr by 26%. If intensive achiote yi,.lds were 44 qq per ha cnd
 

labor requirements remtiqed the 6amu, hourly returns from traditional and
 

intensive &chiote produ-tion would he about the Forty-four qq of dried
seme. 


seed may be Ln attrinable yield in Cost, Rica, but whether or not 
labor
 

requirements would be constant is unknown. 
 It should also be pointed out that
 

since existing data 
on technical Lchiote lz-bor requirements in Costa Rica
 

is non-existent, the 331 hours per hE suggested in Table 14B should be regErded
 

as an estimate which may nerd to be revised later.
 

If the family raises two hectares of intensive Echiote, they could devote
 

eight hectares tc the corn-bean system first presented in Figure 1. 
 Lnzlyeis
 

of Figure 1 Lnd 13 shows that this would be E feasible firming system from a
 

labor requirements viewpoint. This system would have 
a total net value of
 

production equal to 126,?12.68 and would use 58% of the ftmily's total lebor
 

supply (2302 hrs). 
 Returns per hour of lcbor effort would be 411.60. If
 

November rains make it difficult to plant four hectares of beans, the system
 

could be altered by adding one more hectare of corn in first planting and
 

one less hectare of beans in second pl;nting. This alteration would result
 

http:126,?12.68


TABLE 14-A Gross and net value of production :'igures for traditional and intensive achiote.
 

Net Value
Type of Price of Yield of Gross Value Costs of 

Chemicn] inputs of production
Production dried seed dried seed of Prod. 


(J'/qq) (qq/ha) per ha "cr ha per ha
 

Traditional 14,1.89 (a) 19.03 2700.00 15.00 	 2685.00
 

4189.84
Intensive 141.89 (a) 33.00 	 4682.04 492.20 


Net value of production per hectare and p,!r hour of labor effort for traditional and
TAhBLE 14-B 

intensive achiote production
 

INt value of nroduction
Type of Price cf Net value of 	 Hours of 

per hectare
Production dried seed production labor 	required 

per hour
p~r hectare 	 per hectare 


17.32
Trcditional 141.89 (a 2685.00 	 155 


331 (b) 	 12.66

Intensive 141.89 (a 4189.84 


a raste price of f!1/qq (paste with 33% water). It was
 
(a) 	This dried s-ed price is equivalent to 


was a3e shown that farmer prices
shown earlier th.t seed could be exported 7t this price. It 

i v e 


for achiote could be higher than this figure; 141.89/q4 is a coecrvt estimate of the farmer's
 
vilue of production per ha
 selling price, hence these are conservative estimates for groso & net 


and ,er hour.
 
The hours required for each production
(b) It was pointed out to me that this figure ::ay be high. 


X-9, "-10. This information was supplied by the Technical
 activity are iven in Apperix Tables A-8, 

I believe this data is . ;ood .pprcximati,1
Assistance Dept. of the Banco Nacional de Cost- Rica. 


must keep in mind that it is not based upon achiote
for intensive achiote production, but one 

One fi:ure which has been questioned
production observations on experiments conducted in Costa Rica. 


is the 12.8 Jornales (64 hours) required for weed control (chapia) and inspcticide/fungicide
 

Tables A-9, A-10) during the second, third and subse'uent years. The original

applications (set 

data preoared by the Banco Nacional de Costa Rica specifies that a 'ohopin" or weed control is
 

done twice a year and requires!95 hours (47.5 hours each time). This seems high, but it is also
 
Data from Guatemala on apple
likely that weed control will have to be done more than twice a year. 


no more than
 
production suggests that the "limpia o chapia" may be done chemically and will require 


will be done 5 times/yr (or 80 hrs/yr). Either or neither of these figures may
16 hrs/ha; but it 

know what figure should be ,sed for hrs of labor required/ha. Conse

be correct and one does nct 


quently, the lower J/ha/hr figure 2or intensive achiota production in this table should be regared
 

1 to be revisel when more data becomes available.
simply as a first estimate which may hc 




TABLE 15 A comparison 	of small farm systems
 

System (a) 	 Total Net Value TOta. Adult Net value of Ha. of
 
of production (b) male equivalent production per hour land used
 

0.) 	 hours usei (b) (W) (b)
 

1. 	 R-B, 4C-4B 22,986.20 2145 10.72 10
 
(54%)
 

2. 	R-B, 2C-2B, 2C 17,786.20 1825 9.74 8
 
(46%)
 

3. C-C, C-B, R-B L3,942,95 	 2035 11.76 10 


4 Tit 	 (51%) 

4. 	2C-2B, R-B 24,59.70 1945 12.63 10
 
4 TA (49%)
 

5. 4c-4B, 2 IT 26,712.68 	 2302 11.60 10
 
(58,) 

6. 	5C-33, 2 IT 26,095.93 2392 10.91 10
 
(60%)
 

(a) 	 R=rice; C=corn; B=beans; TA=traditional achiote; IT=intensive achiote.
 

(b) 	 These columns represent earnings, 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.
 

1 

http:26,095.93
http:26,712.68
http:24,59.70
http:17,786.20
http:22,986.20
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in a total net velue of production of 126,095.93, wculd use 21)2 hrs of the 

family's zdult m~le equivzlent ltbor supply (60%) !.nd would halve En hourly
 

lebor return of 110.91.
 

Ttble 15 summarizes the net vclue of production, rdult mile equivalent 

informLtion
hour use, net vr.luo of production per hour, -nd hectcres of Lnd use 


for the farming systems presented thus far. When extminin±able 15, one must 

keep in mind that the price used to cclculate net value o' production for 

echiote could easily be at least *2O/qq higher and thercfore the total net 

value of production for systems including achiote might be at least 1500 

higher for traditional achi'2te farming systems, end "1750-1760 higher for 

intensive achiote fErming systems (W750 considers only a price of 1161.89/qq; 

'41760is based on a price of 161. 39/qq and a yield of 44qq/he). Table 15 

demonstrates that farming systems including Echiote ht-ve higher zotal net 

value of production figures, aiow the farmer to use all his lni without 

requiring that ha pltnt five nectares of beans during Novembfr Mnd use more 

Tablo 15 also sh.1ws t~zt intensive 

Echiote sys'tems will provide the family with a hightr ne value of production 

labor than the non-achiote systems. 

(end hence higher incomes) than will traditiona-l 6chite systems. System 2
 

in Table 15, epproximrIs t'ie farming sybtem folloved by small farmers in 

the Quepos areawho glow only corn, bet.ns and ri.;. The net value of production 

for a farminR systqm which includes intensive E:hiote, such as system 5, is 

46.7% higher than the net value of prLIuction for system 2. .',ystem 5 also 

uses 31% more lzbor than syctem 2. This sho-vs h'.w inclusion of a high value 

crop with E slightly different ltbor requir~eent patternorn help smll 

farmers make better use of their labor rpsources ana increase their family's
 

income.
 

Lnother advfntage of rchiote p:,oduction is that achiote helps decrease
 

the risks a farmer must contend with. Achiote help, reduce the farmer's
 

http:126,095.93


management risk by evening out his labor requirements pattern. Since achiote
 

doesn't need to be planted each yearl 
and its harvest does not coincide
 

exactly with corn, bean end rice ha.vests, achiote production helps the
 

farmer use more labor and more lenS 
than the typical corn, bean and rice
 

farmer without requiring a highcr level of mcnagement skills. Achiote
 

decreases market risks by diversifying the farmer's set of products, and
 

consequently reduces his dependonce 
on 
basis grain prices (and revenue) as
 

a source of income. Achiote also decreases weather related risks because
 

it is 
a hardy plant and usually is not seriously affected by heavy rains
 

or mild droughts which might ruin 6n 
annual crop. Thus one 
sees that inclusion
 

of a perennial crop such 
as achio*e could have an important impact on small
 

fErmer well-being because it redices risk in 
a variety of ways end adds
 

stability to the fari:ing system at the same 
time it helps the farmer achieve
 

a higher income.
 

Should the Cooperttive Fincncp Traditional and Intensive Achiote Plantinms
 

or only Intensive Achiote P bntings
 

Consideriug 
 the lc-ck cf information on labor requirements, yields, and
 

costs of maintaining 
 :.n inr nsive achiote planting it would be best to let
 

farmers deeide fcr themselves if they want to experiment with 
 intensive 

&chiote instead of presLuring them to 
uo so. Table 14B pointed out that an
 

intensive tchiute "ield rf 33 qq/ha does not provide ts high a return per
 

hour .s can be earned from traditional acbiote production (412.66 vs 
 17.32).
 

Intensive achiote hourly labor returns will not reach the 
07.32 figure unless
 

intensive yields ar. 44 qq/hE (or labor requirements eutimates for intensive
 

achiote are lowered). Table 12 suggusts thabt 44 qq/ha is not 
an unreachable
 

target yield, but it is above tihe 
yields currently being rttained by farmers
 

in Centrcl America. Until there is evidence that intensive returns/hr
 

of labor effort are at least equal to traditional returns, the cooperative
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shcubO .be willing to finance both traditional and intensive achiote plantings.
 

How Many Idditioncl HectEres of ichioto Should the Cooperative Finance
 

If the cooperEtive's goLl is to quadruple current dried seed production
 

with the intent of surpassing the 400 MT production level needed to attract e
 

processing plant, 465 additional hectares of traditional cchiote or 267 Ed

ditional hectEres of intensive Lchiote should be nrugh to meet this goal.
 

Approximately 100 aduitional families wculd need to incorporate achiote into
 

their farming systems to generate this type of production increase Essumm- ig
 

each fzmily produced 4ha of traditional achiote or two ha of intensive achiote.
 

If a processing plant is estzblished in Costr Rica, the total number of families
 

required to produce achiote for the plant and the local markot would be at
 

least 250 and might be as high Ls 600. While these numbers are not large,
 

one must keep in mind that these are only the numbers of the families needed 

for producing raw materiLl. Other people will be needed to build and work
 

in the processing plant, End the multipli3r effect caused by increased incomes
 

of producing ncd processin; familier should generEte considerable increases
 

in gross regionEl product and local emplojment opportunities which would
 

help slow out migrttion from .chiote producinjr Lr(s. Thus the long run
 

consequences of establishing an achirte industry tre potentirlly important
 

and impressive.
 

Although future benefits to Ccoperctive members and to Cost& Rica appear
 

premising, it would not be rdvisable for the cooperative to begin large scale
 

expansions .f rchiote production this year. Achiote, like many other export
 

crops, has been fairly risky in thc p':st. I:chiot. dried seed prices have
 

fluctuated from $O.15/lb to $O.60/lb FOB shipping port during the ppst ten
 

years. Part of this varicbility is :ue to inflrtion, part to transport cost
 

differences, part to seed quality, i.nd part to rspply fluctuations.
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Demtnd for echiote appears to ftirly constrnt End growing slowly. There 

is & possibility that bans on ehelictl food colorants may cause increases in 

demEnd, but this is not certain. Achiote doesn't appear to be a suitable
 

replIcement for Red Dye 2 orA(ed Dye 40 (the two 
dyes which are currently pro

hibitcd), and consequently one cannot count on their prohibition es evidence
 

that demand will increase. 1,t the same time, one should not assume these
 

bEns will have no effecc on demand. There are probably a number of food
 

processes currently using chemiccl colorants in which rchiote's extract could
 

be substituted. Tht 
recent price incruases for dried achiote seed'.(seV)Table 7) 

suggest that this substitution many be taking place and that demand may be 

growing. 

Table 16 presents estimates for dried seed imports in the United States
 

End severEl other countries. As can be seen from Tvble 16, US imports in the
 

past have betn fairly modest in terms 
of metric tons and in terms of hectares 

of land needed for production. The cooperative's current production (200 qq 

of paste, equivlent to 115 MT Of dried seed -- 134 hi of traditional achiote) 

represents approximately 4% of US annual imports. If an additinnel 400 MT of
 

seed Were produced in Costa Rice with the intent of exporting it to the
 

United States, prices would probably decrease (assuming exports from ther
 

countries stayed z.t 
current levels). There is, however, a possibility that
 

Costa Ric& his E comparative advantage in achiote production because of its
 

ecological system rnd its closeness to the United States. If this is the
 

c&se, Costs Rica may be able to compete effectively with Kenya, Peru, Colombia,
 

Bolivia or Brasil for L share of the existing US mLrket or a share of an
 

expanding market in the future. 
 Thus, Costa Rica might be able to market a
 

considerable emount of a;chiotc if production were 
expbnded over a period of
 

years to provide n 
 Additionl 400 MT which could be exported initially, and
 

would subsequently provide the basis for cnvincing Kalsev 
(or some other
 



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

Dried Countries 

Source Country seed imported currently Prices/lb 
per year supplying 
(metric tons) imports 

Kenya, Ecuador 30.12-0.60
Kalamazcr Spice Extraction 

Company and Miles Laboratories, USA 500-2000 Dominican Republic, per lb
 

Peru, Colombia, and f.o.b.
Marschall Dairy Division 

Jamaica shipping
 

point
 

Prasad Patnaik (a) 	 USA 30-50
 
Russia 100-150
 
United Kingdom 30-50
 
Japan 25-30
 

R. L. Booth of Pfizer
 
Milwaukee 
 USA 2600-2800 	 $0.30-0.45
 

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

pp. 28-30.
 

http:0.30-0.45
http:30.12-0.60
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compny) that a processing plent shculd be located in Coste Rica. Four
 

hundred metric tons is about 15% of US annual imports in recent years. Whether
 

or not CostE Rice 
could take over 15% of the US market is unknown. It cannot
 

even be estimated satisfactorily until more is known about yields, labor
 

requirements, seed quality End costs 
of drying, packing end transporting
 

seed in 20 MT trailer locds. One lb seed samples need to 
be sent to importers
 

for price estimates end one or more trial shipments of 10 or 20 MT should
 

be arranged as soon as 
possible to see what types of problems are involved
 

in seed exports. KElsec has indicated to Thomas R. Pierson, ,sst. Prof. of
 

Lgricultural Economics at Michigan State University, that they have experienced
 

severe molding problems with tchiote from South America End the Ceribbean.
 

If the cooperative can overcome this type of problem by mechanical drying and
 

proper handling, a portion of the US market may be opened up to Costa Rican
 

exports. Still, one cannot assume 
a mErket share of 400 metric tons will
 

Eutomatically be forthcoming, End it is premature to 
expand plEating arep to
 

produce an additional 400 MT of driel seed at this tide.
 

Local market demand for tchiote paste (and possibly seeds) may also be
 

growing. The decision by Aguilar and Solis to purchase 50 qq of dry paste
 

for use in concentrated chicken feed suggests the local market may be capable
 

of absorbing considerably more achiote than was previously thought possible.
 

In addition, work underway at the University of Costa Rica raises the possibil

ity that both achiote and yuca flour may experience increased demands for use
 

in animal concentrates. Analysis of dried achiote by the University of Florida
 

(Latin 1,merican Tables of Food Corposition, 1974) shows that achiote seeds
 

with hulls have approximately 25% digeatible protein when fed to horses,
 

cattle or sheep. Thus there may be significant increases in local (and perhaps
 

export) demands for both of thcse crops.
 



Given the possibility of demand increases in loc.l and export markets,
 

the cooporative should be willing to help f&rmers expmnd achioto) production,
 

but at the same time stress the fLct that this couldl be risky. Individual
 

farmers shculd be encouraged to limit present expansion to one hectare of
 

traditional Echiote or 172 hectcre of intensive achiote this yetr. This would
 

keep each farmer's initiEl investment low enough so thtat financing may not be
 

necessary. In cases where financing is necessLry, the total amount will be
 

small enough to allow easy repaymcnt from future &chiote paste or seed sales
 

as new trees come into production. It would tlso be helpful if credit were
 

provided in the form of in;puts which could bt bought in bulk by the cooperttive. 

As ftrmers come in to pick up these inputs, an extension agent or other expert
 

could give advice on how to cpply thcm to obtain desired results.
 

If increased plantings were limited to 1/2 or 1 hectare per farmer cnd 

100 farmers were interested in expandinF production this year, achiote dried 

seed production should increasu by :pproximitely 1000 qq in 1978 and 2000 qq 

in 1979. This should be enrugh to :e.t inimedicte local market demand increases
 

and would provide a small tmount for trial export sales. This strLtegy would
 

allow the cooperative to find out nrore zbout: (1) bixin content and yields
 

of different varieties; (2) costs, yiel:!s and ltbor requirements of intensivP
 

production; (3) the costs cnd prublem involved in drying, packing )nd exporting
 

dried seed; and (4) fluctuations in export prices nd value of CostL Ric~n
 

seed in export markets. I.s more becomes known tlout local and export dematids
 

and Costa Rica's cbility to compete in export mtrkets, pl&ntings may be
 

increased or decreased accordii.7y.
 

The role of the Cooperative
 

One pitfall which the cooperative should -void is to think of itself simply
 

as an achicte ;roduction rr marketing: cooporitive. The cooperative should work
 

http:accordii.7y
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with extension cgents End others in helping frrmers dlevelop loczl technologicEl
 

packages tu 
improve yields of corn, beans End rice, End should become involved
 

in input purchasing End mirketing Ectivities for these crops Ls well. With
 

the assistEnco of MAG personnel End other experts, the cooperLtive should
 

look for edditional crops which could b idded to the corn, been, rice End
 

tchiote systems described here. If the cooperetive is to serve its members
 

best interests it will be 
c focEl point for technictl issistence in c vEriety
 

of areas such Es: 
 improved crop production technology, edult educction,
 

nutritionEl contents of verious food combinations, home economics, community
 

recrection, small cnimal additions 
to current fLrming systems, community
 

development, production and 
consumer credit, marketing, end other &refs.
 

While Lchiote mcrketing has been the focLl point which brought the members
 

together, it represents only & small pLrt of the 
complete pLckcge of benefits
 

which could accrue to cooperEtive and community members.
 

Erosion Control
 

Achiote is 
z vcluEble rddition to the small f&rmer's set of cropping
 

systems because it is e perennial crop End thus helps control erosion. 
 Since
 

most echiote near Quepos is grown on hillsides, this is Ln importEnt considerz

tion. 
Once cchiote trees become estzblished, forage rrasses mi:ght be sown
 

among them to provide pEstui-e for horses End/or crttle. Studies should be
 

initiated to determine the seriousness of competition between echiote End
 

forage gresses to 
&scertEin the viability of &chiote 6nd pesture intercropping
 

systems which would reduce erosion, provide ,asture for animals End increase
 

incomes of small f&rm families.
 

Erosion control ic an imortint problem in many Lreas, end1 consequently
 

one should keep in mind thEt &chiote is only one 
of a series of perennial
 

crops that may be considered for inclusion in smell farming systems. 
Thus
 



while this paper decls specifically with achiote, it aiso provides a methodology
 

for Enalyzing how other perennial crops coUld contribute to the well beinr
 

of small farm fzmilies.
 

The Role of CITIE in fchiote InveStigation
 

The Centro kgron6mico Tropical do Investiga ci6n y Enseiianze (CATIE) is
 

currently engaged in small 
farm cropping systems research throughout Central
 

America. CJTIE has assembled a highly 
competent team of agricultural experts 

that could devote part of their research efforts to Echiote if INFOCOOP (or 

some other institution) (vould provide founding for mterials, viaticos, laborers, 

etc.
 

CI!TIE would be a nEtural focal point for achiote investigations because 

of its existing contacts with MLG and its experience in working with small 

farming systems. This experience is very imortant in evaluating the amount
 

of a new crop Amll frrmers will be cble to produce rnd in determing which 

technological packages would be most Eppropritte for smll farm acote
 

production. CATIE has an established, producing collection of achiote varieties
 

that could bd used as a stirtinrf point 
for variet.l selections and comparisons.
 

This collection would be invaluable as a source 
of raw material for propagating
 

promising varieties. By negotiating a joint research contract between CPTIE
 

and MfG, INFOCOOP c.ould advance Echiote reseLrch by &t least two or three years.
 

This time stvings would be very important if demand increased rapidly during
 

the next few years.
 



TABLE Al.- Corn production activities followed by small farmers in the Quepos a-ea.
 

PRODUCTION ACTIVITIES 

1- Land preparation
 
a) Slash and burn, the 


predcminaat method 


b) 	 Brush clearing or 

iraspada" 


2. 	 Curing of seed and 

planting 


3. 	 First weed control 

4. 	 Fertilization 


5. 	Doblada 


CHROAOLOGY OF THE

ACTIVITY 


8 days before
 
planting 


15-22 days before
 
planting 


First planting is 

15 March-15 April 

Second Planting is 

1 Octo-1 Nov. 

Planting dates may 

vary a little 


30 days after 

planting 


30-35 days after 


planting
 

90 days after 


planting
 

MATZRIALS USED JORI-IaLES 
REQUIRED 

machete(s) 8 

machete(s) 

One oz of 
agallol or Aldrin 
to cure the seed. 
32 lbs of local 
seed, planting 
distance is 1 m 
between rows and 
60 cm between hills 

8 

8 

N 

One liter Ester6n, 
Tribut6n or Gezaprin 
One back sprayer 

4 

100 kilos area 4 

machete(s) 3 



TABLE Al.- (continued)
 

PRODUCTION ACTIVITIES 


6. 	Harvest ears 


7. 	 Shell and dry 

the grain 


8. 	Transport to the 

house 


9. 	Sale of grain 


CHRONOLOGY OF THE HATJRIALS USED JORNALES 
ACTIVITY REQUIRED 

4-5 months after sacks 10-12 
planting 

The week after 
harvesting the 5 sunny days 

The week after shelling 
and drying 

horse(s) 5-7 depending 
on the yield 

and the distance 

Corn is sold bit by bit M 
as money is needed for 
purchases 



uepos area.
 
TABLE A2.- Bean production activities followed by small farmers in the 


JORNALES
1'TERI.L3 U6ZD
CHROi:OLOGY OF THE
PRODUCTION ACTIVITIES 
 RE UIREDACTIVITY 


1. Land preparation and 
planting. Seed is 
broadcast and then 

1 Nov.-30 Nov. 50 lbs of local seed 
machete(s) 
file 

12 

grass is cut to cover 

the seed (Siembra ta
pada) 

2. Harvest bean plants and 
carry them to the house 

60-65 days after 
planting 

sacks 18 

3. Thresh and dry beans one week after 
harvest 

2 

beans are sold bit
4. Sale 

by bit as money is
 
needed
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TABLE A3.- Rice production activities followed by small farmers in the quepos area.
 

PRODUCTION ACTIVITIZS CHRONOLOGY OF THE M.-TERIAL0 U3SD 

ACTIVITY 


1. 	 Land preparation, Elash one week before planting machete(s) 

and burn
 

2. 	 Planting 15 March-15 May 64 lbs of rice. 

Rice is planted in
 

rows 16 inches apart
 
with 8 inchcs between
 
hills
 

3. 	 First weed control 30 days after planting 1 liter esterone 
Back pack sprayer 

4. 	Second weed control 45 aays after planting 

(by hand)
 

5. 	 Harvest, thresh, clean 180 days after planting Cycle(s) and 
and put in sacks surillo machete(s)
 

twenty 160 lb sacks
 

6. 	 Transport to the house 180-190 days after 

planting 

7. 	 Dry 190-192 days after 

planting
 

8. 	 Husk the rice using a mechan- 192-193 days after rent husker, 8/qq 

ical husker planting
 

9. 	 Sell rice 193-197 days after 

planting
 

JORNALES
 
REQUI£ED 

3
 

16
 

4
 

4
 

20
 

4 

4 sunny days 

1
 

8
 



TA3LE A4.- Traditional achiote production activities in the Quepos Area- Yvar-1.
 

PRODUCTION ACTIVITIES 

1. 	Land Preparation
 

a) clearing and burning 


b) cut stakes 


c) dig holes for seedlings 


2. 	Transport and transplant 

seedlings 


3. 	 Replant seedlings which die 

4. 	First brush clearing 


5. 	Second brush clearing 


CHROE:OLOGY OF THE 
ACTIVITY 


i Feb.-30 March 

i April - 30 April 

1 May - 30 May 

1 May - 30 May 

1 June-30 June 


1 Aug.-31 lug. 


i Nov.-30 Nov. 


M,TERIiLS U.-D 	 Z'SJ 0zL 
REQUIRIED 

Axe(s), machete(s) 
 18
 

Machete(s) 
 4 

2
 

830 	scedlings/ha planted "al 
 5
 
tresbolillo" 3x4 M, seedlings
 
are valued at eO°25 each.
 
Shovels, horse
 

42 seedlings at a 5% loss rate
 
shovels 
 1
 

Machete(s) 
 6
 

Machete(s) 
 6
 



TABLE A5.- Traditional achiote production activities in the Quepos Area - Year 2.
 

JORN-ALES
PRODUCTION ACTIVITIES CHRONOLOGY OF THI MTERIaLS USED 

REQUIRZD
ACTIVITIES 


1.- First brush clearing 1 June-31 June machete(s) 6
 

2.- Second brush clearing 1 Septo-30 Sept. machete(s) 6
 

1 Oct.-31 Oct. machete(s), sack(s) 5
3.- Harvest pods and prune 


4.- Boil pods to make paste 1 Oct.-31 Oct. pot(s), kettle(s) 5
 

5.- Transport and-sale 1 Nov.-31 Dec. horse, one horse can 1
 
carry 150 lbs of paste 

- Year 3 and subsequentTABLE A6.- Traditional achiote production activities in the Quepos Area 
years. 

PRODUCTIOU zCT VITIES 


1.- First brush clearing 


2.- Second brush clearing 


3.- Harvest pods and prune 


4.- Boil pods to make paste 


5.- Transport and sale 


CHRONOLOCY OF THE 


ACTIVITIES 

1 June-31 June 


1 Sept.-30 Sept. 


1 Oct.-31 Oct. 


1 Oct.-31 Oct. 


1 Nov.-31 Dec. 


1'ATEI.LS USED JCPN.,LS 
E.UIAED 

machete(s) 6
 

machete(s) 6
 

machete(s), sack(s) 10
 

pot(s), kettli(s) 8
 

hors , one horse can 1
 
carry 150 lbs of paste
 
which is the yield for
 
1 ha of 3 yr old trees
 

http:1'ATEI.LS


TABLE A7.- Yield, home consumption, price and gross value of production information for small
 
farmers in the Quepos area.
 

Crop Yield/ha Human and Animal 
consumption/year* 

Price the farmer 
receives 

Gross value of 
Production/ha 

Corn, 1st and 30-40 qq 20 qq 460- 65/qq c1,800-C2,60o 
2nd planting 

Beans, 2nd 12-15 qq 4 qq Z200/qq 12,400-13,000 
planting 

Rice, 1st 20 qq (apilado) 10-12 qq 9120/qq C2,400 
planting 

Achiote 150 lbs paste a18-C20 lb 12,700-,13,000 
(mature tree-s) 

Foz a typical family of 10 members.
 



8	 Year 1.
T;,BLE A .- Intensive achiote production activities on one hectare of land in the .uepos Area -


PRODUCTION ACTIVITIES CHRONOLOGY OF THE M.,TERI'ALS USED JURNALSS 
ACTIVITI3S 2EeUIRED 

1. 	Land preparation 

a) clearing and burning I Feb.-30 March axe(s); machete s 19
 

b) cut (and place) stekes 1 April-30 April machete(s) 5
 

2. 	 Dig holes; fill with organic 1 May-30 May 700 seedlings are planted 12
 

matter and soil; transport per hectaro, seedlings
 

seedlings and organic matter; are planted "al tresboli

and 	transplant seedlings llo", 3.5x4m,s-edlings
 
are valued at CO.10 apiece 
or ,.70/ha; shovel(s); 
horse(s) 

0.6
3. 	 Transport and retransplant 1 June-30 June 70 seedlings will need 


seedlings that die to be replanted, therefore
 
costs are 27/ha)shovels
 
horse(s)
 

4. 	 Firstweed control, fertili- 1 Aug.-31 Aug. Machete(s), back pack 17.1
 

zatimnand Ist fungicide sprayer, 121.50 worth of
 
fungicide and/or insectiand/arinsecticide applica-

cide; C214.50 of fertilition 

zer; horse(s)
 

5- Second weed control and 1 Nov.-30 Nov. Machete(s), back pack 15.1
 

second fungicide and/or sprayer, 121.50 worth of
 

insecticide application fungicide and/or insecti
cide
 



T.tBLE A9.-
 Intensive achiote production activities on one hectare of land
 
in the Quepos Area - Year 2.
 

PRODUCTION -.ClIVITIES CHRONOLOGY OF THE 
 i'ATRI.LS USED JORN.LrS 
ACTIVITIES _ZEQUIRED
 

1. First weed control or i June-31 June machete(s); 0420 of 14.8cultivation. 
 fertilizer, back pack

First application 
 sprayer; '28.60 of
 
of fungicide and/or
? scticid
insecticide and/orand/or

insecticide; fertilization 
 fungicide
 

2. Second weed control or 
 1 Aug.-30 Sept. machete(s); 228.60 of 12.8

cultivation; 2nd ap-
 insecticide and/or

plication of fungicide 
 fungicide
 
and/or insecticide
 

3. Prune; harvest pods; 
 I Oct.-31 Oct. machete(s); sack(s) 30.0

boil pods to make 
 pot(s) or kettle(s)
 
paste
 

4. Transport and sale 
 I Nov.-30 Nov. Horse; yield at the 1.0
 
end of the 2nd year
 
is 14qq of seed or
 
110 lbs paste
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TABLE AIO.-	 Intensive achiote production activities on one hectare of land in the quepos
 
Area - Year 3 and subsequent years.
 

ODUCTION ACTIVITIES CHRO: OLOGY OF THE N TER ILS USED JORNALES 

ACTIVITIZS RE ,UIRED 

1 June-31 June 	 machete(s); 4420 of 14.8

1. First weed control or 


cultivation; 	first ap- fertilizer; back pack
 
sprayer; 428.60 of inplication of 	insecticide 

secticide and/or funand/or fungicide 

gicide
 

2. 	Second weed control 1 Aug.-31 Sept. mchete(s); back pack 12.8
 
sprayer; 28.60 of inor cultivation; 2nd 

secticide and/or funapplication of insecticide 

gicide
and/or fungicide 


1 Oct.-31 Oct. 	 machete(s); sack(s) 36.6

3. Prune; harvest pods; 


boil pods to make pot(s) or kettle(s)
 
paste
 

Horse; yield 	at the end 2.0
4. Transport and sale 	 1 Nov.-31 Dec. 

of the 3rd year is
 
21.45 qq seeds cr 171.
 
lbs paste (a)
 

(a) This is 	a conservative yield. Under normal conditions paste yields havc been as high as
 

Thus the yield figure here of 171.6 lbs of paste can be regarded
300-350 lbs per hectare. 

as a minimun figure for a normal intensive achiote grove. An average paste yield f r an
 

intensive achiote grove might be approximately 250 lbs/ha.
 



TABLE B1.-


Variable Input 


Seed 

Aldrin 25% 

Diuron 

Urea 45% 


T,,BLE B2.-


Variable Input 


Seed 

Propanil, 4 lbs/gal 

Shelling cost 


APPENDIX B
 

Variable inputs used in one ha of corn production
 

Amount used/ha Cost (1) 


32 lbs O.625/lb 

1 oz 1.25/oz 

1 lb 27.0 0/lb 


100 kilos 78.00/100 kilos 


Variable inputs used in one ha of rice production
 

Amount used/ha Cost (e) 


64 lbs 1.20/lb 

1 gal 110/gal 


20 qq 8/qq 


Oust/ha (a)
 

20.00
 
1.25
 

27.00
 
156.00
 
204.25
 

Cost/ha ( )
 

76.80
 
110.00
 
160.0o 

346.80
 



APPENDIX B 

TABLE B3.-	 Variable inputs use4 in one ha of bean
 

production.
 

Cost (d) Cost/ha (4)
Amount used/ha
Variable input 


Seed 50 lbs 20/lb 100
 

T-fBLE B4.- Inputs used for one ha of traditional achicte.
 

,uiount used/ha Cost (0 Cost/ha (4)
Var4 able input 


830 0.25/each 207.5*
Seedling costs in year one 


*Since the seedlins wi1 grow to trees that should produce for at least 10 years, this 

figure of '15/yr. Note that this is not a

is roughly equivalent to an annual cost 


only non
 a fixed cost and is mentioned here because it is the

viriable cost. It is 


exception of ;hose capital

labor cost used in traditional achiote production (with the 


which the farmer uses for a variety of crops
goods such as sacks, machetes, pots, etc. 


and purposes).
 


