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Lkbstrect of Lchiote Prereesibility Study
T. Devia Johnston

CLTIE/ROCLP Small Fermer Merketing Specizlist

Achiote (or Annsztto) seed is produced by & smzll bush type tree
thet grows to & height of 10-12 feet when left untrimmed; its botanical

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

ces between 252 North Letitude and 252 South Letitude. Most &achiote
verieties produce heiry or bristly looking pods filled with from 10 to
50 smell seeds, ebout the size of grepe seeds. The seeds ere cosated
with & red-orenge wexy substence (Bixin) possessing & high degree of
color cepebility. The colorint mey be extrected from the seeds in & ve-
riety of weys end is used as ¢ food colorent &end flavor cerrier in lo-
ceél end export merkets. Achiote colorent's demend hes grown in pece
with the food inductry in the US end meny other countries., It is used
in & veriety of producté such es: cheese, ice creem, food snicks, brezk-
fest cereels, butter, oleomergerine, etc. In eddition to serving es ¢
colorent, echiote extrect is high in Vitemin A, Reseérch being con-
ducted &t the University of Coste: Rice is investigeting usce of the entire
pod for enimel concentretes., The dried seeds with hulls contein epprox-
imetely 25% digestible protein when fed to cettle, goets, horses or shecp.
Locel processing of the colorent in Coste Rice &t the farm level
is eccomplished by plecing the seeds in weéter end stirring until the co-
lorent dissolves. This is done before the pods znd sceds dry out beccuse
efter the seeds dry, the bixin is no longer weter soluble. The mixture
is then streined to remove the sceds &nd boiled to remove excess weter.,
hs excess water is boiled ewey, the mixturc thickens, &end is ellowed to
cool, pleced in begs, &nd hung up to dry. After henging zpproximately

one week it is gold &s '"peste'.
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The major topics &nd/or conclusions presented in this study are

enumereted below,

1)

2)

3)

L)

5)

The study begins by describing & typicel farming system in the Quepos
erea. This sets the stege for subsequent snelysis which will be
releted to the situation of this typicsl fermer with 10 hectetres of
lend, 10 femily members, znd & set of typicsal cropping systems.
Anelysis of current cropping systems shows that ¢ typicsel femily could
grow &s much &s 4 he of treditionel echiote end still produce more
corn, beéns éend rice then the femily needs for on-ferm consumption.
Using current ferm level prices, treditioneél &échiote production hes

€ net velue of production per hectere of ¢ 2685, This is £ 85 higher
then beens, ¢ 632 higher then rice end ¢ 702 higher then corn. Net
veélue of production per hour of lebor effort for treditiomsl echiote
is 7% higher then beens, 291% higher then rice end 218% higher then
corn. Net velue of production per ¢ invested in treditionel &chiote
production is 688% higher then beans, 1843% higher then corn &nd 3024%
higher then rice. The totel net velue of production for &ll crops in
a typicel farming system which includes intensively grown echiote is
L7% higher and uses 31% more lsbor then the typicel farming system
composed of corn, beens and rice.

Achiote prices and dem&nd sppear to be increasing on world mearkets.,
Prices farmers currently receive are high enough to meke &chiote
production more attractive than corn, been, @md rice production end
low enough to permit Coste Rica to enter export merkets (given exis-
ting prices end costs).

A reseerch progrem is needed to provide more informetion on & veriety
of questions such es: the dried seed velue end yield of different

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



6)

7)

8)

9)

10)

11)

more ccpitel, lebor end chemicel intensive production; the esctuel
costs e¢nd potentiel problems involved in drying, pecking and export-
ing seeds; end the likelihood of increesed demends for echiote in
enimel concentretes. Bech of these questions is importent for future
expension of zchiote production; in spite of these unenswered ques-
tions, the overcll picture for echiote eppecrs fevoreble.

The cooperetive needs to obtein price e¢nd quentity commitments from
potenticl buyers &s soon &¢s possible to determine whet price the

cooperctive cen efford to pey for recently eleboreated peste end still

- rem&in solvent, Until these egreements erc recched, it would be

wise to limit initiel fermer peyments to no more then the current
normel price of Z18/1b for recently elebor:c:ted echiote peste.

The cooperc¢tive should not pressure fermers to edopt cepitel, lebor
end chemicél intensive technologies until more is leérned cbout
costs end yields,

Additionel echiote pléntings by individuél coopereétive members
should be restricted to ¢ meximum of 1 he this ycer beczuse of
uncerteinties regerding increcsed demend.

Seed znelysis to escertein bixin content of different verieties end
different locetions should be undertiken ¢t once., Tricl shipments
of dried seeds in 10 MT gquentities should be initizted ¢s soon ts
possible to leern more ebout cxport possibilities ¢énd problems.

The cooperctive should not limit its ectivities to echiote production
end merketing, but should insteed become & focel point for ¢ vericty
of production, meérketing, technicel essistecnce, home economics end
¢dult educ:tion zctivitics.

Inclusion of echiote in smell feérm systems reduces verious kinds of



12)

13)

14)

Lo

risks end zdds stibility to the system by evening out the fermer's
ennuel lebor requirements pettern end hence decreises mincgement
risks. kchiote spreeds merketing risks by diversifying the fermer's
set of products end reduces wecther releéted risks beccuse it is e
herdy plent once estezblished.

hchiote helps control erosion on steep slopes where fermers ere
currently plenting ennuel crops.

CfTIE would be & neturel focel point for echiote investigitions
beceuse of its esteéblished reletions with MiG, its experience in
working with smell ferming systems, ¢nd the fect thet it hes en
esteblished collection of ¢chiote veérieties thet represent en invelu-
eble source of rew miteriel for propegeting promising verieties.
Consequently, INFOCOOP should negoticte & joint reseérch contrect
with C/TIE end MLG to provide reseerch funds needed for meteriels,
leborers, etc., €s soon es possible.

Elthough this peper dcels specificilly with ¢chiote, it ¢lso provides
¢ methodology for enelyzing how other perenniel crops could fit into
¢ smell ferming system end how inclusion of »nerenni¢l crops reduces
risks, increises income &¢nd increceses lebor utilizetion retes for

smell ferm femilies.,



{CHIOTE, ¢/ PROMISING £LTERN/TIVE FCR INCLUSION

IN SM{LL F/RMING OSYS3TEMS

T. Devid Johnston, CZTIE/ROCLP

Smell Fermer Merketing Specielist

On fugust 24 end 25, 1976, I visited Neel Byrd, Gerente of the
Meérketing Cooperctive being formed in Quepos. The purposc of this trip
wes to gein & better understeénding of the importence of echiote production
¢s ¢ component of smell ferm cropping systems, énd to lesrn more &bout the
cooperétive end its plens for the future.

On this trip, Mr. Byrd explcined the:t the cooperetive would like to
stimulete increesed zchiote plentings buceuse they hsve received ¢ letter
from K/LSEC, Inc., & Keélemezoo, Michigen, besed firm which would be interested
in constructing en echiote extrzction plent in Coste Rice provided there is
sufficient echiote production to werrent building the plent. Sufficient
production in this cese would be ¢ minimun of 400 tons of rew meteriel or
roughly 3.5 times current production in the Quepos &nd Sién Isidro del Generel
erees, KFLSEC's interest represents en opportunity for the cooperctive but
elso reises some questions such es: (1) How meny edditionzl hecteres would
be needed to produce ¢n ¢dditionel 385 tons of ¢chiote, ind how mény ferms
would be involved? (2) Whet price should the cooperctive pey fermers to
induce them to increcse their :chiote plentings? (3) Should the new
echiote plentings be of the seme type eés existing treditionel plentings or
should they be more technified plentings with emphesis on use of fertilizers
¢nd herbicides?

During the visit to Quepos, we were tble to e¢ttend ¢ smell fermer ex-

tension meeting, arrenged by Ing. Hector Medrigel, & locel cxtension zgent.

4t this meeting, some besic production, yield end cost dete was collected,
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which allows one to understand the types of systems currently being used

by typicel small farmers neer Quepos. This besie dete hés been followed

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

during the visit to Quepos has been redefined &nd expznded into & set of
eight questions which will be deelt with in this pepery
The questions ere:

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

2. How much eachiote can the typicel femily cultivate?

3. Does traditionel achiote production heve sufficiently high
%/ha end 3/hr returns to meke it worthwhile for fermers to
increese echiote production?

4, Whet ere the prospects for selling echiote in export mearkets,
end whet price cen the cooperetive expect from expcrt seles?

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

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

7. Should the cooperative finence treditionel ¢nd technicel
echiote plentings or only technicel echiote plentings?

8. How meny edditionel hecteres of cchiote should the cooperctive

finence?

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

At present, the most importent crops being cultiveted by smell ferm-
ers in the Quepos cree ere corn, beens, rice, znd tchiote. Achiote prod-
uction is usuelly limited to & hectzre or less, but firmers expressed &

willingness to increase production if they hed & secure merket end en et-

trective price. Rice production is usuelly &lso limited to & hectere or
less, while corn &nd been production will generzlly fluctucte between 1
to 5 hecteres depending em ferm size, femily size, prices, etc.

Two crops & yesr

Most fermers ere eble to plant end hervest two crops & year on at
least pert of their lend. The first plenting tekes pleace efter the reins
begin, between the 15th of Merch end the 15th of April. Normelly, corn
end/or rice will be plented, &nd it is elso common for the fermer to plent

1/4 he of beens for home consumption et this time., This is perticulerly

true if the previous year's been crop wes poor. The first crop is hervested

between July 15 end October 15, depending cn the exect plenting dete,

whether corn or rice is growd,énd the culturel prectices of the individuel

fermer. Most fermers with schiote will try to get their crops hervested
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before October 1st, bectuse the achiote hervest begins in October.

October is elso the month of the second corn plenting. The second
plenting is loceted in & different ficld then the first plenting. Thus
while two pléentings & yeer ere reeclized in & corn-corn system, the system
requires two hecoteres of lend instced of one hectere &és would be required
for & corn-corn retetion in the seme field. The second plenting usuelly
consists of corn being plented in October &nd/or bcens plented in November.

Typiceal Systems

The typiceél besic grein cropping systems for the Quepos erec ere:
corn-corn, corn-beens, rice-corn, rice-beéns, corn in first pli¢nting, rice
in first plénting, e¢nd beens in second pleénting. When &échiote is grown
in eny sctle, this mey limit the femily'!s ¢bility to get in & second crop,
beccuse hérvesting the first crop, lénd preperetion end plinting of the
second crop, &nd the echiote hervest £11 fell in the seme period beginning
ebout hLugust 15th, -end running through October., If lzbor becomes a limiting
fector, it will probebly become limiting during the August 15-October 31
period. This cen be seen from Figures 1-7 which show the time freme &nd
jornéles required for the verious production ecctivities cerried out in the

most common systems. These figures htve been developed from information

ecquired et & meeting with smell fermers from the Quepos eree, cnd is
representetive of the production &activities, the timing of production activi-
ties and the jornales required for esch ectivity on & typicel smell ferm,

For sdditionel information on timing of activities, meteriels. used on
esch ectivity, end jorneles required, see Appendix A, From Figures 1-7

one tlso sees thet the period from Februery 1-April 15, could "similerly

become & tight lebor period.
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FIGURE 1.- Corn-be¢n lebor requirements for one hectere of corn pléented

in Merch or 4pril ¢énd ¢ncther hectere of beéns rlinted in Nov,

Merch 1
Lend preperetion; 8 jorneles *
Merch 15
kpril 1 Plent corn; 8 jorncles
Mey 1 _]

Fertilizction end weed control; 8 jorneles

June 1 ..%

July 1 —
Double corn stelks; 3 jorneles
hug L
Sept 1 _|
Corn hervest, drying, etc; 23 jorneles
—1
Oct 1 —
Nov 1 S

Plent beins; 12 jorneles

Dec 1 T -

Jen 1
—
Been hervest, drying, etc; 20 jorneles
Feb 1 ]
Feb 15
Merch 1

—d

* ¢ jornel in Cuepos is 5 hrs of work, from 6 e.m.-11 z.m.



FIGURE 2 Rice-bezn lébor requircments for one hectére of rice plented in

Merch-£pril ¢énd ¢nnther hectere of beens plented in November.

Merch 1
Lend preperetion; 8 jorneles *
Merch 15
fpril 1 __ Plent rice; 16 jorneles
Mey 1 _]
1st ¢nd 2nd weed controls; 8 jorntles
June 1
July 1
kug 1 _
Sept 1
Oct 1 ]
Rice hervest, drying, etc; 37 jorncles

Nov 1

] Plent beens; 12 jcrneles
Dec 1
Jen 1 -

—

Hervest beens, dry, etc; 20 jorneles

Feb 1
Feb 15
Merch 1 _ |

* L4 jornel in Quepos is five hours, from 6 e.m. to 11 e.m.
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FIGURE 3 ~Corn=-corn lebor requirements for one hectere of corn plénted in

Merch-£April eénd enother hectere of corn plénted in October.

Merch 1
Merch 15 Prepere lend; 8 jorntles *
April 1 __ Plent corn; 8 jorneles
Mey 1 —
Fertilize end weed control; 8 jorneles
June 1 —
July 1T |Double corn stelks; 3 jorncles
August 1 __
Hervest first crop, dry corn, etc; 23 jorneles

Sept 1 ’

-1 Prepere lend 2nd crop; 8 jorneles
Oct 1

- Plént corni 8 jornsles
Nov 1

— Fertilize end weed control; 8 jornales
Deec 1

—
Jea 1

— Double corn stelkss 3 jornsles
Fed 1
Feb 15 __| v
Merch 1 —| Hervest, dry, etc; 23 jorneles
Merch 15

* A jornel in Quepos is five hours from 6 e.m. to 11 £.m. B
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FIGURE 4 Rice-corn lcbor requirements for one hectere of rice plented in

Mérch-April end enother hecteére of corn plented in October.

Merch 1
Lend prepirition; 8 jorneles *
Merch 15 prep ) J
hpril 11— Plent rice; 16 jorncles
Mey 1
1st &nd 2nd weed control; 8 jorncles
June 1.
July 1 __
Aug —
Sept 1 —
Oct 1 ]
L Hervest ¢nd dry rice; 37 jorniles
Lend preperction eénd plent corn; 16 jorneles
Totely 53 jornecles
Nov 1
Dec 1
Jen 1
— Double oorn stelks; 3 jorneles
Feb 1
Hervest ¢nd dry corn, etc; 23 jorniles
M&rch 1 __|
Merch 15

* + jornil in Quepos is five hours from 6 ¢.m. to 11 e.m.
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FIGURE 5 First yeer lebor requirements for trediticnal echiote on

hectare of land.

March 1 _—
Land preperetion; 18 jorneles *

Merch 15 __|
fpril 1

—] Cut and place stekes; H jornzles
Mey 1

Dig holes, trensport Scedlings &nd

] trensplent seedlings; 7 jorneles
June 1

~ Retrensplent seedlings thet die; 1 jornel
July 1
hug 1

—_ 1st weed control; 6 jornoles
Sept 1 s =
Oct 1
Nov 1

] 2nd weed control; 6 jorneles
Dec 1

-
Jen R
Feb 1 —
Merch 1

* 4 jornel in Quepos is five hours from 6 e.m. to 11 &.m.
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FIGURE 6 Second yeer lebor requirements for treditionel Achiote on

one hectere of lend.

Merch 1 —
Merch 15

Lpril 1 _|

June 1
1st. weed control; 6 jorneles

July 1 —

kug 1 ]

—
Sep 1
2nd. weed control; 6 jorneles
Oct 1
Pruning, hervest end peste
Nov 1 | elaboreting; 10 jorneles.
Dec 1
Trensport end sele of peste; 1 jornel
Jen 1
Feb 1 —]
Merch 1

* 4 jornel in Quepos is five hours from 6 s.m., to 11 &.m,



FIGURE 7 Third yeer lebor requirements for treditionel ichiote

on one hectere of lend.

Merch 1 —

March 15 __|
April 1 4
Mey 1 —
~]
June 1
] 1st. weed control; 6 jorneles
July 1

tug 1

Sep 1

— 2nd, weed control; 6 jorneles
Oct 1

] Pruning, harvest end paste elaboration;

1 j .

Nov 1 8 jorneles
Dec 1 ] Trensport end sele of peste; 1 jornal
Jen 1
Feb 1 —
Merch 1 _|

* 4 dornel in OQuenos is five hours from 6 &.m, to 11 a.m,
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Ferm size end erec cultiveted:

In discussians with locel fermers it wes leesrned thet ferm size is
quite verieble; & typicel ferm size for the group we sprke with would be
10 heé. This is more lénd then the fermer cen cultivete by hend, end hence,
femily lebor is necded to fully utilize l&nd resources. Mechenizition is
usuelly not possible bec:zuse ferms ere loceted on stecp slopes. Fermers
indiceted thet the emount of lend cultiveted during eech plénting depended
in pert on the previous hervest., Normelly the first plenting would be
between 2 eznd 4 hecteres. If the yield wes good, the second plenting might
be &¢s little ¢s one hectére, If the first hirvest is poor, they try to
recoup their loss by inereecsing lend in cultivetion for the second crop.
It is interesting to note thi¢t femilies do not cultivete €11 the lend they
could., Insteed, they grow enough to mect femily consumption needs plus
a little extrz., T4uis informetion suggests the¢t smell fermers neear Quepos
heve eccustomed themselves to & certein stenderd of living end try to
meintein theét stenderd by ennuelly producing & given emount of besic greins.
It seems thet they do n~t try to increese their stenderd of living by
producing &dditionel emounts of besic greins. This mey be ceused, in pert,
by low 4/hr returns from corn, rice, ¢nd until recently, been production.

Femily size:

Femily size is feirly lerge zémong the firmers interviewed. Fermers
indiceted ¢ typicel femily hes 10-12 members. This corresponds with previcus
informeétion regerding number of hectiéres cultiveted, beczuse &n individuel
fermer needs essistence from his femily if e plins to recise 3 or 4 hecteres
of ennuel crops during first plenting. For purpcses of discussion, one
mey eéssume & typicel femily is composed of ten members with the hypotheticel

¢ge distribution shown in Teble 1. Given the tdult mele equivelent
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-coefficients shown in Teble 1, the femily hées the equivilent of 20 edult mele
work hours per werking dey if we ¢ssume femily members ere ¢ble to devote
eight hours ¢ dey to egriculturel production. In terms of jorneles, the
femily heés 2.5 eight hour jorniles or 4 five hours jornecles which could be
devoted to égricultureél producticn e:ch working dey.

How much 4chicte ceén the Typicel Femily Cultivete?

fchiote cultivetion for ¢ typicel femily of ten members with 10 hecteres
of lend mey be limited by both physicel end psychologicel fectors., Femilies
expleéined thet they wanted to reise et leest es much corn, bezns &nd rice
¢s wes needed for their own consumption. From Teble 2, one sees thet the
femily will consequently devote et leest two he to besic greins, which sug-
gest thet &es much &s eight he could be devoted to echiote. Tables 34 end'
3B however, show thet hervest period lebor requirements for echiote, permit
the femily to grow, &t most, 4.44 he of ¢chiote beceuse of & lebor shortege
in the period Oct 1 - Oct 31. This informetion conforms to fermer's estimetes
of their ¢bility tc increese zchiote production., When &sked how much echiote
they felt & typicel femily could cultivete, they indiceted thet 3 he of
echiote would fit eesily into their present cropping system. From Teble 3B
we tlso see thet even though lebor is limited in the Oct 1 - Oct 31 period,
there is ¢ good deecl of excess lebor during the rest of the yeer. fssuming
thet the fermer wishes to meke meximum use of &£ll his lend ¢nd lebor re-
sources, he might edopt ¢ system where he grows 6 he of znnuc¢l crops end 4 he
of trediticnél echiote. In Tcbles 44 ¢nd 4B one sees thet such ¢ system
is feesible from ¢ lebor requirements view. This is probebly the type of
system & typicel fermer would adopt if he hed the lznd and femily resources

éssumed here end if he were &ssured of & secure market end reasoncble price

for his echiote,
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Dces triéditionel echiote production hive sufficiently high ¢/he eénd J/hr

returns tc méke it worthwhile for fermers to increese echiote productinn?

In Tebles 5 ¢nd 6, informetion on ercss velue of production per he,
net veélue of production per he and net viluc of pr-duction per he per hr
of lebor effort erc presented. The prices used in Teébles 5 ¢nd 6 ere the
prices which fermers expect to receive for these crops in ¢ normel yectr.
From this informetion it eppeers thet echiote is & prefiteble crop for
smell fermers. It is perticulerly cttrective when compered with corn or
rice on ¢ 3/he/hr besis. hAchiote's i/he¢/hr net velue is twice ¢s lerge
¢s corn's &end almost threce times as lerge &es the figure for rice. Beans
ére neerly es ettractive es echiote, end & system featuring beans inter-
rlented with echiote should be quite attrective. The net vealue/ha end
net velue/he/hr figures for achiote in Tebles 5 znd 6 represent dete
from & meture echiote grove (one must keep in mind thet the fearmer
earned nothing the first yeecr). Second yeer (the first echiote hervest),
net velue/he is epnroximetely }1,695, end s:cond yeer net velue/he/hr is
§14.74, This is elso en ettrective figure when compéered with corn and
rice net velue/he/hr figures. From this informetion cne mey conclude
thet echiote does hate ettrective §/he end 3/hr returns end thet it is
worthwhile for fermers to increese their production, prcvided thet prices
remein ¢t present levels,

Teble 6 zlso peints out thet net velue of production per ¢ invested
in non-lebor verieble inputs is much higher for echiote then for the other
crops (6.8 times higher thén beens, 18.4 times higher then corn «nd 30.2
times higher then rice). Thus one sees thet echiote mekes very good use
of the fermers scerciest resource, working ceépitel, in ¢ddition to heving

fevorable net returns per unit of lébor end lend.
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Whet ere the prospects for selling -chiote in export merkets, &und whet

price ceén the cocperetive expect tc receive from export seles?

When one mentions echiote tc people who hiéve worked in Centrel
imerice fer severel yeers, onc mey encounter & feintly condescending
gttitude. This is due to the fect thet experienced personnel, héve heerd
newcomers become excited about echiote before, but this initiel interest
had not been trensformed into successful producticn or expert progrems,
There ere two reesons for this. The first reeson mey be seen in Teble 6
where it is pointed out that achiote's returns tc invested lend, lebor,
end cepitel on en hourly basis is only 117.32. This is not &n unusuelly
high return end since echicte is not cesily mechanized it is difficult to
increese this hourly return to lebor through mechenization. Consequently,
lerge fermers have not become interested in echiote. 4 second problem with
echiote is thet wecrld prices heéve not been perticulerly fevoreble in the
pest. 4dd to this the influence of trensnortetion costs cn ferm prices end
the problem thet & producer dces not know the bixin content of his sced
until efter his grove is in production (&nd hence cennot be sure what his
seed will be worth), and one begins to understend why echiote production
hes not been developed in the pest.

Now, however, things eppeer to be chenging. 4Lchiote's libor re-
quirements do not present problems for smell fermeors who find echiote en
ettrective crop compered with corn éend rice. In &ddition, éechiote's world
merket price hes been rising in recent yeers., Téble 7 presents informetion
on &chiote prices which, while useful, must be interpreted with cere.

The reeson for this is thet &achiote's price desends upon its bixin con-
tent which must be determined by leboretory enelysis. In & letter to Trevis

King, Rurel Development Officer of the USAiID Mission to Coste Rice, R.L. Booth,
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the plént meneger for Pfizer Inc., or Milweukee, Wisconsin, stetes thet lest
yeer Pfizer peid $30/qq for Ecucdorien seed, %37/qq for Peruvien seed

end $45/qq for Jemeiceén seed. Since these e¢re FOB prices, pert of

their difference will be due to ship;ing costs eénd pert will be due to
bixin content (i.e., seed quelity). Probebly the most relieble price
estimete in Teble 7 is the one given by Ludwig Mueller which is besed on
leboretory eénilysis of sced sent to New York by Mr. Byrd, the cocperetive
men&éger. The zctucl pricz mentioned in Ludwig Mueller's letter to Mr. Byrd
is "eround" $0.35 per 1b CIF New York. This corresponds to the price in
Teble 7 of $28.95/qq FOB Limon if the cooperétive wanted to ship to New
York. The cooperétive would not, however, be likely to ship to New ¥Yrrk
beceuse trensportetion errengements end costs ere more fevoresble when seed
is shipped to Houston or New Orlecns. In conversations with Jorge Cheavez,
Meneger of R. Smyth end Compeny, igentes de iLdusna y Vapores, it was
leerned thet shipment to Houston or New Orleans would cost approximetely
$2.60/qq with szilings every eight deys while shipment to New York costs
epproximetely 36.05/qq with seilings occurring only nnce & menth. Conase-
quently %28.95/qq FOB Limon is & conservetive estimete of the price the
cocperetive could receive,

In Teble 8, information is presented on the likely costs of drying,
pécking end delivering 20 ton treiler loads of zchiote to Limon FOB. In
constructing Teble 8 en ettempt wes mede to obtein reelistic cost esti-
mztes on the besis of very little herd dete, These figures ere besed on
telephone conyersetions with locel businessmen &nd previous studies mede
for other crops. Consequently, costs gited here could differ from the
costs reveeled by & full scele feesibility study. From Teble 8 one sces

thet the totel of drying. pecking &nd other charges required to convert
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échiote pods in Quepos tc echiote sced in Limon FOB is cpproximetely
166.93/qq. Using the Ludwig Mueller price estimete of #247.23/qq FOB
Limon from Teble 7, the cocperctive would receive 180.30/qq for sced it
exports. If the cooperetive bought the sced from fermers for §141.88/qq
(the seed price equivilent of the §{18/1b peste price they now receive) this
wculd represent ¢ net geéin to the cooperctive of §38.42/qq thect could be
used to pey pért of the cooperetive overhecd. This yeer, it is expected
thet the cooperetive will purcheése 200/qq ~f peste which is equivelent to
2,534/qq of seed. If these seeds were dried end sold =zt 247.23/qq FOB
Limon, the cooperctive would gross 497.356.28 from echiote szles on the
export merket,

If plenting eree end cooperative scles were doubled, cooperetiqg gross
velue of secles could be increesed and might even double. Thus it appecars
thet even if the locel merkets were sctureéted and considercble emounts of
échiote seed needed to be exported, this could be done ¢t & price equiv-
¢lent to the price fermers currently receive for their seed nrovided thet
export mérket prices do not decline.

Throughout this section, en zttempt hes been mede to give reclistic
price &énd cost estimétes end, et the same time, to evoid overestimeting
prices or underestimeting costs. In other words, the figures presented
here might be ¢ 1little pessimistic. Two specific exemples ere the costs
of drying ¢nd trensporting seed (which might be lower then presented here),
¢nd the price the coopereétive would receive for their secd (which might
be ¢s much eés 25% higher then the price used here). 4t this point it is
not perticulery useful to speculeéte on how much firm prices could be reised
or how much the cooperetive might eern from more fevoreble cost end price

figures for drying &¢énd trensporting lerge quentities of echiote sced,
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For the moment, one c&n only sey thet existing dete indicetes achiote could
be shipped from Quepos to the United Stetes without lowering current ferm
level prices &nd, hence, thet export coriented producticn is possible.

Whet Price Should the Cooperetive Pay feor Lchiote Peste this Yeer?

If the ccoperetive is to heve &n imnortent impect on smell fermer
welfere it will eventuelly need to cnter the export mirket. Coste Rice
currently produces enough &cchiote for internel comnsumption, ¢nd edditioncl
plentings, cepéble of providing increeésed incomes for lerge numbers of rurcl
femilies, will be dependent upon export merket seles. Thus, even though the
cocperétive does not plén to export achiote this yeer, it would be edviscble
to set prices now which will fecilitete eventuel entréence into the exvort
merket.

Generecl Buying &nd Selling Price Considerctions

If en export merket is developed, locel &achiote prices will probebly
edjust so thet locel prices will be &t leest equel to or possibly higher
then export prices minus trensportetion, pecking end port charges. Conse-
quently, the cooperetive will be able to pey more for locel mérket echiote
then for expcrt merket echiote. 4Although the cooperetive will be selling
exclusively on the locel merket this yecer, it would be wise to set en initiel
buying price low enough to gllow the cooperative to compete in the export
merket. In this wey the cooperttive will evoid the problem of hiving to lower
its buying price when it wishes to bcgin export activities. Setting & lower
initiel buying price would heve the edditicnel adventege of meking it eesier
to reise investment cepitel end elso provide the cooperettive with & cish re-
serve théet could provide insurence egeinst problems ceused by unforesecn
future events. Of course, the cooperctive does not hive to build up & large

cash reserve and may prefer to return {(pert or all) excess earnings to its
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members in the form of dividends based upon each member's scles volume.

Declering end peying dividends is usually not difficult to do when ecrnings

are lerge, wherees voting to lower buying prices efter & successful first
yeer might be quite difficult. The cooperetive will &lso heve to exercise
cere in setting their buying price to ensure that the buying price is high
enough to meke echiote an ettractive crop with earnings potentiel that will
persusde fermers to increase production.

The coopersative's selling price should be &t least &s high as the ex-
port price for dried seed minus transportation, packaging end port charges
to ensure thet locel merket earnings per qq of seed produced ere equivelent
to export merket eernings per qq of seed produced. If loceél merket selling
prices ere presently lower then export merket prices, the cooperetive might
went to consider rezising locel prices over & two or three year period to
give locel buyers end consumers & chence to adept to the price increese.
This stretegy would slso provide time for the cooperetive to leern more
e¢bout the veélue of Coste Ricin seed on the world merket end hence be in &
stronger position when negoticting price increeses with locel buyers. In
eddition, the cooperctive must be sure thet the prices it decides upon pro-
vide ¢ mergin which will genercte sufficient cernings to permit the cooper-
stive to meet its loen repayment commitments &nd build up & smell cesh
reserve.,

In previous sections, we heve scen thet ¢141,88/qq of dried seed (or
¢18/1b of peste) is & buying price which provides fermers with incentive
to incresse production end &lso is low enough to sllow exports of dried
seeds, We clso sew thet if the cooperetive were to export sll of ite pred-
uction this yeer, a price of ¢141.88/qq cf seed would result in eernings of

$974356.28. i recent INFOCOOP study of edministretive, opereting end
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interest costs shows thet the cooperetive will need $#94,900 to meet its
current loean commitment, end consequently & paste price of $18/1lb might be =&
good buying price for the first year. If future informetion shows thsat
export prices sare higher than the #247.23/qq offer mezde by Ludwig Mueller
(see Teble 7), or if trensporting, drying, &nd purchesing costs are lower,
then buying prices could be increesed. Another edvantzge of the 118/1b peste
price is thet fsrmers consider ¢18/1b to be & normal price. A serious
obstecle to sdoption of the $#18/1b price is that the cooperetive has &lreedy
voted to esteblish this yeer's officiel buying price &t $22/1b which eppeers
to be too high to permit export secles of dried seed. The by-leaws of the
cooperétive stipulcte thet 10% of the officiel price be withheld to pey for

e dministretive eénd loen repeyment expenses which meens the egreed upon price
of $22/1b would &ctuelly be reduced to & fermer price of $19.80/1b. This

is &lso too high ¢ price to permit the cooperctive to meet its locn repay-
ment &8chedule, if the entire first year production were to be exported given
the &ssumptions mede previously ebout export prices and costs. 4 buying
price of ¢19.80/1b would result in export eernings of only $61,398.82 which
is 433,501.18 less then the 94,900 needed for the first yeer's sdministre-
tive, overheezd, &nd lo&an repeyment costs. Although the cooperetive mecy

be eble to sell peste locelly &t & high enough price to overcome this deficit,
it seems wiser to set the buying price et 418/1b &and return any excess

eernings to the fermers &t the end of the seeson.

The Locel Achiote Peste Merket

Lt present, there exists & scarcity of relieble informetion concerning
who will buy echiote from the cooperetive, how much they will buy, &nd what
these buyers ere willing &nd eble to pay. This lack of informetion mekes

it difficult to know whet selling price the cocperctive should esteblish
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this first yeer. Another difficulty in zttempting to set ¢ selling price
is thet echiote piste loses weter through eveporation for the first six
months &fter it is elsborated. So fer, no one has come up with & simple
but relisble wey to test echiote peste's water content. Hence if the co-
cperctive buys peste et }18/1b end sells it & few wecks or months leter,
some of the weter will heve eveporated &énd the conperetive will end up hev-
ing peid ¢18/1b for weter. The water weight loss from the time the peste
is first hung in & beg to dry until it becomes quite dry end herd hés been
estimeted et 50%., If the cooperztive could weit until the peste hes dried
out to & hérd brick-like focrm, it would be much eecsier to buy end scll peste
et ¢ feir price. +tnother problem in the peste his been thet some fermers
t¢dulterete their peste with binenes, rock dust end other substeinces., The
cooperetive needs a means of testing for adulterents znd at the seame time,
asdjusting the peste price in &ccordence with the peste's weter content,

Sr., Ricerdo Orozco, & locel chemist, hes said that he could devise simpnle
tests to help solve these problems, end it would be edvisable for the coop-
erctive (or for INFOCOOP) to negotiate & contract with him (or some other
person) &s soon &s possible, to try and resolve these problems before the

echiote buying begins on October 11,

The Cooperztive's Selling Price

In choosing & locel sele price for achiote paste, one might begin by
noting thet the cooperetive could receive !180.30/qq of dricd seed, if the
seed were exported et the Ludwig Mueller price. One qq of seed will meke
8 1bs of peste end the psste should be worth et leest s much zs the seed,

i.e., 4#180.30. This meens the cooperetive should sell dry p:ste for et

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

* If the cooperctive's seed drying costs were reduced by ¢20/qq, this would
increese dried seed export eernings by 420/qq &nd would reise the minimum
seles price of dry peste to et leest (25.04.
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At present Mr. Byrd hes reccived communicetion from four buyers. These are
Aguiler end Solis, & chicken feed meanufecturer, end three achiote piste fec-
tories which refine the peste and mix it with enimel fets for household con-
sumption. These peste fectories ere: Los Patitos, Fébrice Miguel ingel
Rodriguez, &nd Fébrics Arturo Zhuniga. Of these fcur, only iguiler end
Solis has mentioned & price. Aguiler &nd Sclis hes tentetively zgreed to
purchese 25% of the coopert¢tive's production (50 qq of very dry end herd
peste) for §50/1b. If one essumes & weter weight loss of 33% on peste which
fermers sell to the ccoperetive, this wet peste is worth only ¢33.50 assum-
ing thet it cen be rescld in & very dry, herd stete for 50/1b. Teble 9
shows the reletionship between weter content &nd seles velue besed on & very
dry end hsrd peste price of §50/1b., If one assumes thet most of the peste
brought to the cooperestive will be 30% weter, then the scles velue of this
piste is approximetely §35/1lb provided thet it cen be resold when dried out
£t 150/1b. In conversctions with Olman Rodriguez &nd Neil Byrd, some &chiote
péste fectories hiéve seid they sometimes pey &s much se #30/1b for good
péste. Consequently, the ccopereztive might be eble to cherge &s much e&s
135/1b for peste with 30-33% weter, if the piste is & good quelity.

Unfortunetely, the cooperetive hes no simple end relieble quelity
tests thet could be used to rete peste from different sources. Conse-
quently, it mey be ecdvisable to set & lower initiel selling price until some
kind of quelity guerantee can be mede,

Another considerction in setting e selling price is the emount of

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

too high e price for its peste, this will encourege &achiote buyers to desal

with other &chiote producers. Since achiote grows wild in some pirts of
Costa Rice, this would encourage rural people to go &achiote hunting, &and it
is difficult to estimeate how much wild echiote might be eleboreted into

peste if the price were rezised to 435/1b., In light of this uncertecinty,
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Velue of peste with diffcrent weter content

besed on & very dry peste price of $50/1b.

Perisheble weter weight es ¢

percentige of totel weight in
newly elaboreted peste

Seles

Velue (4/1b)

0 50.00
> 47.50
10 45,00
15 k2.50
20 Lo.00
25 37.50
30 35.00
35 32.50
Lo 30,00
45 27.50
50 25.00
Figure 8.- Reletionship between szles velue end weter content.
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it might be better to set & selling price which will be low emough to allow
the cooperstive to meintein control over the paaté supply &and, at the same

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

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

presented in Teble 10, which shows seversl alternative sets of selling and

buying prices. For each set, the cooperstive'é margin, esrnings, costs, end

profits (or cash reserve) ere specified. From Table 10, one sees that a
mérgin of epproximately §4.75/1b is needed between selling and buying prices
to meet first yesr costs (essuming no weter loss end & sales volume of 20,000

lbs of peste). Thus, if the cooperative plens to pay fermers §19.80/1b,
they must sell the peste (before water loss occurs) for et least §24.55/1b

to meet opertting and interest costs. Since there is usually & time lepse
between'the moment peste is bought &snd when it is sold, one must try to

estimete the efiv.. .. ~~*~~ 7~gg upon the minimum price the cooperstive cen
&ccept, Figure 9 su gests & likely relstionship between echiote peste's

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

Mr. Byrd'and is admittedly only an approximetion of the reletionship between
time and the peste's water content. Point A represents fresh peste which
hes just been hung up to dry. Helf the weight of the bag will be lost over
the next six months through eveporestion. Point B represents the water con-
tent of peste which hé&és been hung up to dry for one week. We assume that

it will lose 33% of ites original weight at point A by eveporetion between

point B end point D. Point C represents the water content of the peste when
the cooperative begins to sell it. This will begin &epproximetely one month
&fter the peste hes been elaboreted &nd three weeks after the cooperative
buys it. Point D represents peste which hes dried for six months end will
consequently suffer no further water loss., If the peste suffers an 18%
weight loss due to eveporetion, the price it is sold for will heve to be
22% higher than the price it could heve been sold for on the day it was
bought, to provide the cooperetive with the seme totel revenue, Esrlier,

it wes pointed out thet the cooperetive must sell peste for &t lesst §4.75/1b
more than it buys peste for, to meet expenses. Thus peste which is bought
for $19.80/1b would heéve to be sold for §24.55/1b essuming no water loas,
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With en 18% weter loss, the peste would have to be sold for $29.94/1b,
Similerly, peste bought for $19.80/1b end sold six months leater, would heve
to be sold for §36.64/1b if the cooperetive hopes to breczk-even,

Teble 11 expends upon this idee by showing the minimum price the_go-
operative could sell peste for, ¢t different points in time, given the &s-
sumed water weight losses shown in Figure 9. Teble 11 spesks for itself
regerding the minimum price the cooperetive can afford to sell at, given
the various purchase prices and assumed weight loss pattern. It is inter-
esting to note that an 85% markup is needed just to bresk-even when peste
is purchased at $19.80/1b end held six months. This is quite a high markup
considering thet the cooperetive is essumed to have a seales volume of 200,000
1bs, &nd helps one understend why some intermedieries feel they need a markup .
of 100% or more just to breskeven given their smaller stles volumes. Teble
11 elso points out the denger in reising farm prices too high,. A fermer-
price of €22/1b meens the coopereative must resell this peste six months
later et $39.92/1b., Whether or not the cooperetive could induce &all inter=-
medieries to pey this high & price or whether the weight loss figures sre
@8 serious &s &ssumed here is simply unknown, While it seems likely that
Aguiler end Solis will live up to their commitment to pey $50/1b for 50/qq
of dry herd peste, one doesn't know if the other intermedieries will be
willing or &ble to psy this much., In &n INFOCOOP preliminery estim&te of
the cooperetive's ebility to repay its loan, a selling price of ¢30/1b is
assumed. Given the levels of pest prices, the cooperative's imperfect control
over supply, the problem of potentiel competition, &nd the cooperative's

inebility to provide quelity guarentees, this seems & reasonéble level for
the selling price of peste with & water content of 15%. From Table 11, one
sees thet this selling price rules out the possibility of paying farmers
@822/1b and that a buying price of $19.80/1b is just barely high enough to
meet estimeted first year costs. Agein, considering the uncertainty involved,
it might be better to pey fermers ¢18/1b because this price would provide

the cooperstive with 2 cesh reserve of {§45,200. Then if there are no unforeseep
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Figure 9. Water weight losses over time for achiote paste.
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expenses, pert or &¢l1l of this money could bhe returned to fermers et
the end of the seeson. This seems like & prudent course of ection
beceuse it: (1) provides fermers with en immediete peyment for their
tchiote which is greater then they ere currently esrning from corn,
rice, ¢nd bezns, (2) sets & buying price which should ensble dried
seed exports next yeer, ¢énd (3) provides the cooperctive with a
smell cesh reserve even though the selling price assumed ({¢30/1b for
paste with 15% water) should be & conservative estimete of the price
buyers will be willing end &ble to pay.

This section points out the need for some kind of price commit-
ment from achiote buyers before the cooper&ative begins its echiote
purcheses. If the cooperetive can persuade buyers to &ccept the ¢50/1b
price peid by Aguiler and Solis for very dry achiote, then & buying
price of $22/1b or ¢19.80/1b should be all right. If, on the other
hend, buyers ere willing to pey only $30/1b for paste with 15% weter
weight (equivelent to & very dry, herd peste price of $¢35.29/1b) then
e cooperetive buying price of $18/1b eppeers necessery.

The rele¢tionship between perisheble weter weight es & percentsge
of totel weight, the rete &t which weter weight is lost through evapo-
retion end peste velue, has been summerized in Figure 10. Figure 10
shows the prioce which peste should be sold &st, to provide constent szles
revenue while water is lost through eveporetion. The top line shows
the velue of peste &t different points in time when the stendard

price is ¢50/1b for very dry paste. The bottom line shows the value of

paste et different points in time when the standerd price is ¢30/1b for

paste with 15% perishable water weight (as a perventage of totel weight
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Figure 10, Equivalent selling prices for paste with different water
content at different points in time.
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when the peste wes first hung up to dry). When the cooperetive decides

whet their stenderd selling price wiil be &nd what type of weight loss
by eveporetion psttern ectuelly holds, & figure similer to Figure 10
cen be drewn up to &id cooperztive members in setting selling prices
for peste et different points in time.

Given thet eschiote peste purohases by consumers represent & very
smell portion of their totel purcheses, &achiote paste mixers &and
peckers could probably reise their prices quite & bit to cover increased
rew meterials costs. Thus it may be possible to bring &ll echiote
peste buyers up to the ¢¥50/1b price set by Aguiler eand Solis. It is
&lso possible thet achiote peste is worth more to ooncentreted chicken
feed menufecturers then to other buyers. Severel chicken feed menufec-
turers should be contected to see if this is true, and if they would
be interested in buying dry echiote peste for $50/1b. Until this is
done, however; the coopereétive should consider peying fermers only $18/1b
for their peste,

If Achiote Were Produced in & Technified Menner, Whet Effect Would

This Heve on Yields end Ferm Incomes

£t present, there is very little informetion on technified echiote

production in Costs Rice. The term technified zchiote production is

used here to mean & more cepitel, chemicsl, &nd lebor intensive &chiote
production which mey be contrested with the trzditionel echiote produc-

tion informetion presented eerlier. The only known source of technified
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echiote production informetion currently eveileble is & study first
published in 1969, by the Oficina del Café (Estudio Sobre El Achiote

by Cerlos L, Lizano P.), and adepted by the Benco Nzcionel de Costs

Rice in 1975 ("El Cultivo del Achiote," Boletin Informativo N2 8, 21 p.).
This source was used es the besis fer construction of Appendix Tebles

A8, £9, end A10 which contain the intensive achiote production dete

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

lebor requirements for intensive achiote production heve been con=

structed from Tebles A8, A9, and A10.

Intensive vs, Treditional Achiote Yields

Teble 12 presents information on &achiote yields from verious
countries and shows thet reported yields very considerebly between
countries. This is due to differences in climste, verieties, &nd cul-
tursl prectices which ceuse verietion in yields of dried seeds/tree &nd
in numbers of trees/he. The Quenos eree yield of 19.03 qq of dry seed
is neer the bot®om of the yield/he group in Teble 12, even though the
Quepos ecologioal system should be quite go0od for cchiote snd the number
of trees/he for Quepos eres production is reletively lerge. Given the
informetion in Teble 12, it appears that Quepos sree echiote yields
could be resised considerebly. Although there is very little besis for
@ prediction of future yields, it would not be surprising if dried seed
Yields were reised to 33 qq/hes (paste yields would be reised to approxi-
mately 2,64 qq/ha), by edoption of the improved culturel prectices sug-

gested in /ppendix Tebles 48, 49, and A410. With en improved selection
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FIGURE 11 First yeer lebor requirements for intensive echiote production
on one hectere of lend.

Merch 1 —_
Leénd preperietiony 19 jorneles*

Mezrch 15 —
April 1

- Cut end plece steckes; 5 jorneles
Mey 1

— Dig holes, fill with orgcnic meteriel end soil,

trensport seedlings end orgenic mctter, trens-

June 1 plent seedlings; 12 jorneles

— Retrensplent seedlings thet die; 0.6 jorneles
July 1 —]
kug 1
Seot 1 1st. weed control, fertilizeation end 1st.

P 1T fungicide epnlicetion; 17.1 jorneles

Oct 1 —
Nov 1

7 2nd. weed control end 2nd. fungicide ep-

plicetion; 15.1 jorneles

Dec 1
Jen 1 —
Feb 1 —
Merch 1 —

* A journél in Quepos is 5 hours from 6 e.m. to 11 e.m, Lebor requircments
ere besed upon deta presented by the Seccidn de Plenificecidén de Proyec-

A -~ A" ™o - - - -2 - =" 1 - - - v~ - -
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FIGURE 12 Second yeer lebor requirements for intensive echiote production
on one hectere of lend,

Merch 1 -
Merch 15 -
April 1 .
Mey 1 -
June 1

] First weed control, 1st. insecticide/fungicide

epplicetion, end fertilizetion; 14.8 jorneles®
July 1
hug 1
Second weed oontrol, 2nd. insecticide/fungicide

Sept 1 _ epplicetion; 12.8 jorneles

—
Oct 1

7 Prune, hérvest pods, meke paste; 30 jorneles
Nov 1 —

. Trensport end sele; 1 jornel
Dec 1
Jen 1 —
Feb 1 -
Merch 1 -
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FIGURE 13 Third yeer lebor requirements for intensive achiote production
on one hectere of lend,

Merch 1 -
Merch 15 -
kpril 1 —
Meay 1 —
June 1 -

ﬁ First weed control, 1st. insccticide/ fungicide

epplicetion, end fertilizetion; 14.8 jorncles®
July 1 -
Aug 1
Sept 1 —
Second weed control, 2nd. insecticide/fungicide

- application; 12.8 jornzles

Oct 1
Prune, harvest pods, meke peste; 36.6 jorneles
Nov 1
Trensport &end scle; 2 jorneles

Dec 1
Jen 1 a

-
Feb 1 -
Merch 1 |

* 4 jornel near Quepos is 5 hrs -- from 6 &.m. to 11 a.m,
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of local verieties or introduction of new verieties, yields might be
reised even higher,

The deta provided by R. L. Booth of Pfizer, Inc. suggests that 33qq
of dried seed per ha (2.64 qq of prste) is &sn attainsble target yield
for small fermers in the Quepos are&. To see what this yield figure meens
in terms of ferm incor.es, one mey compare & typicel fermer's income and
lebor utilizetion pattern on: a corn, been end rice ferm; & corn, beén,
rice &nd typicel echiote ferm; end & corn, bean, rice &nd intensive &achio-

te ferm.,

Income &énd Employment on a Quepos Area Corn, Been &nd Rice Farp

In en eerlier discussion of ferm size &énd zree cultiveted (p» 11) it
wts pointed out thet femilies do not cultivete es much leénd es their femily
lebor supply indi-etes they could. During & group interview lest August,
fermers indiceted they normelly plent 2-4 he of corn znd rice in April end
1-3 heoteres o7 cc=r :rd’or beans in October #nd November., Thus the maximum
emount of lend the typicel femily cultivetes appesrs to be 7 he. It was
suggested thet one explenetion for this underutilizetion of lend might tg
the reletively low returns the fermer eerns per hour of lebor effort from
corn ¢nd rice production--with such & low return, the femily prefers leisure
to increased income. Another fector mey be the difficulty of planting more
thaﬁ 3 hea of beens during November given the normally high emount of reinfell
et this time of yeer.

Examination of the timing of. production ectivities &and lsbor requirements
presented in Figures 1 end 2 for corn-bean &nd rice-bean systems shows that
the femily probebly could reise 10 ha of corn, beens, &nd rice if they &adopted

the cropping system: one hs of rice end &4 ha of corn plénted in March or
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kpril followed by 5 he of beens pleated in November (weather permitting--they
m&y hesve to plent in the rein some yeers). Table 13 shows thet this is &
feasible cropping system from & lebor supply--lebor requirements point of
view., The net velue of production from such & system using the prices given
in Teble 5 is 422,986.20. This is &an ettzinseble figure for net velue of
production if the femily cen plent five heé of beens during November., Should
the femily plent only 3 ha of beens, net value of production would be reduced
to 17,786.20. Totel fezrmer equivelent lebor hours required for the feérming
system in Teble 13, is 2145. This represents epproximztely 54% of the
femily's eveaileble lebor supply &assuming femily members would like to devote
LO hrs/week to crop production. If the family is only eble to plent 3 ha of
beens, totel lebor requirements will be only 1825 hours or 46% of the femily's
lebor supply. Net vealue of production per hour for these ferming systems is
$10.72 if five he of bezns are grown and ¢9.74 if cnly three ha of beans

ere grown,

Income &nd Employment cn & Quepos Lrea Corn, Bean, Rice &nd Traditional

‘fchiote Ferm

Teble 4B on p. 8 demonstrstes thet & ferming system composed of the
cropping systems: corn-corn; corn-beens; rice-besns end 4 he of mature
treditionel echiote is feasible from & lebor requirements view, Using the
prices presented in Teble 5, net velue of production from this ferming system
is ¢23,942.95. The system mekes use of 2035 fermer equivelent hours which
is approximsately 51% of the totel femily labor supply. Net velue of production
per hour is $11.76. Given the relatively high current price of beens, &
fermer might wish to chenge this ferming system to the following one:
oorn-beans, corn-beeans, rice-beens, 4 he of mzture &chiote, whieh hes & net

velue of production equel to §24,559.70 and uses 1945 of the femily's fermer
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equivelent hours (epproximetely 49%). Net velue of production per hour in
this modified system is $12.63.

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

Intensive echiote requires clmost twice &s much lebor ¢t hervest time s
treditionel echiote. Consequently, the typical femily would need Eo limit
intensive echiote production to &pproximetely two hecteres. Net velue of
production figures per hectere eénd per hour of lebor effort, for treditionel
end intensive &achiote production ere contrested in Tebles 144 &nd 14B.

In Teble 14B one sees that en intensive echiote yield of 33 qg/hs
increeses net velue of production per he by 56%, but lowers the fermer's
returns per hr by 26%. If intensive &chiote yields were 44 qq per hsa end
lebor requirements remezined the same, hourly returns from treditionel end
intensive &chiote production would be ebout the seme. Forty-four qq of dried
seed mey be en ettiinsble yield in Coste Rice, but whether or not lebor
requirements would be constent is unknown. It should &lso be pointed out thet
since existing d=ste¢ or technicel zchiote lebor requirements in Coste Rice
is non-existent, the 331 hours per he suggested in Teble 14B should be regerded
s &¢n estimete which meéy need to be revised leter.

If the femily reises two hectzrces of intensive echiote, they could devote
eight hecteres to the corn-been system first presented in Figure 1. An&lysis
of Figure 1 end 13 shows thet this would be & fecsible ferming system from &
labor requirements viewpoint, This system would heve & totel net velue of
production equel to $26,712.68 &nd would use 58% of the femily's totel lebor
supply (2302 hrs). Returns per hour of lebor effort would be 411,60, If
November reins meke it difficult to plant four hecteres of beens, the system
could be eltered by &dding one more hectere of corn in first plenting and

one less hectere of beens in second plenting- This elteretion would result
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in ¢ totel net velue of production of $26,095.93, would use 2392 hrs of the
femily's ¢dult mele equivelent lebor supply (60%) end would have en hourly
lebor return of {10.91.

Teble 15 summerizes the net velue of production, £dult mele equivelent
hour use, net velue of production per hour, &nd hectires of lend use informeticn
for the ferming systems presented thus fer. When exeamining Teble 15, one must
keep in mind thet the price used to celculete net velue of production for
echiote could casily be &t leest 420/qq higher and therefore the totel net
veélue of production for systems including achiote might be &t least ;1500
higher for treditionsal echiote farming systems, &nd 4750-1760 higher for
intensive schiote ferming systems (4750 considers only & price of 4161.89/qq;
%1760 is besed on & price of $161.89/qq &end a yield of 4kqq/ha). Table 15
demonstretes thet ferming systems including échiote have higher totel net
veilue of production figures, allow the farmer to use &ll his lend without
requiring thet he plent five hecteres of beéns during November &nd use more
lebor than the non-etchiote systems. Teble 15 also shows thet intensive
echiote systems will jprovide the femily with & higher net velue of production
(end hence higher incomes) then will treditionel echiote systems. System 2
in Teble 15, epproximetes the ferming system followed by smell fermers in
the Quepos ereawho grow only corn, beens &énd rice., The net velue of production
for ¢ ferming system which includes intensive echiote, such &s system 5, is
L6.7% higher then the net velue of production for system 2. System 5 elso
uses 31% more lebor then system 2. This shows how inclusion of & high velue
crop with & slightly different le¢bor requirement pattern.csn:help small
farmers meke better use of their labor resources &and increase their femily's
income,

Fnother edvlntege of &chiote production is that achiote helps decreese

the risks & fermer must contend with., Achiote helps reduce the fermer's
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manegement risk by evening out his lebor requirements pettern. Since &chiote
doesn't need to be planted each year, and its hervest does not coincide
exectly with corn, bean &nd rice harvests, zchiote production helps the
fermer use more labor znd more lend than the typicel corn, be&n &and rice
fermer without requiring & higher level of menagement skills. Achiote
decreases market risks by diversifying the farmer's set of products, &and
consequently reduces his dependence on basis grein prices (end revenue) as

& source of income. Achiote &glso decreeases weather related risks because

it is é herdy plent znd usuelly is not seriously affected by heavy reins

or mild droughts which might ruin en annual crop. Thus one sees that inclusion
of & perenniel crop such &as achiote could héve &n importent impect on smell
fermer well-being becesuse it reduces risk in & veriety of weys end edds
stebility to the ferming system et the ssme time it helps the fermer echieve
& higher income,

Should the Cooperetive Finence Treditionel end Intensive ichiote Plentings

or only Intensive Achiote Plantings

Considering the leck of informetion on lebor requirements, yields, &nd
costs of meinteining en intensive echiote pléenting it would be best to let
fermers deside for themselves if they want to experiment with intensive
echiote insteed of pressuring them to do so. Table 14B pointed out that en
intensive &chiote yield of 33 qq/h& does not provide &as high & return per
hour &s cen be eerned from traditional achiote production ($12.66 vs $17.32).
Intensive &chiote hourly lsbor returns will not reach the $17.32 figure unless
intensive yields ere 44 qq/he (or lebor requirements estimstes for intensive
achiote ere lowered). Table 12 suggests that 44 qq/ha is not an unreszcheble
terget yield, but it is above the yields currently being etteined by fermers
in Centrel America. Until there is evidence thet intensive returns/hr

of lsbor effort are et leest equal to treditionel returns, the cooperetive

- : - .1



shoudd be willing to finence both treditional and intensive achiote plentings.

How Meny fdditionel Hecteres of /ichiote Should the Cooperétive Finence

If the cooperetive's goil is to quedruple current dried sced production
with the intent of surpéessing the 400 MT production level needed to cttrezct o
processing plent, 465 edditionel hccteres of treditionel echiote or 267 ¢d-
ditionel hectecres of intensive echiote should be enouch to meet this goel,
Lpproximetely 100 cdditionel femilies would necd to incorporete echiote into
their ferming systems to generete this type of production increese essumming
eech femily produced bhea of treditional echiote or two hea of intensive echiote.
If & processing plent is esteblished in Coste Rica, the totel number of femilics
required to produce achiote for the plent ¢nd the locel merket would be &t
leest 250 end might be &s high &s 600. While these numbers ere not lerge,
one must keep in mind that thesc zre only the numbers of the femilies needed
for producing rew meteriel, Other pcople will be needed to build end work
in the processing plent, end the multiplier effect czused by increzsed incomes
of producing ¢nd processint femilies should genercte considereble increeses
in gross regionel product &nd locel emplcyment opportunities which would
help slow out migretion from echiote producing e¢reecs. Thus the long run
consequences of esteblishing en cchiote industry zre potentizlly importent
énd impressive,

Flthough future benefits to Couperctive members eénd to Coste Rice eppeer
promising, it would not be tcdviscble for the cooperctive to begin lerpe scele
expinsions of zchiote production this yeer, Achiote, like mény other export
crops, hés been feirly risky in the pest. Achiote dried sced prices heve
fluctueted from $0.15/1b to $0.60/1b FOB shipping port during the pest ten
Yeers. Pert of this vericbility is due to infletion, peart to trensport cost

differences, pert to seed qurlity. #nd pert to supply fluctuations,.
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Deménd for cchiote eppeers to be feirly constent eénd growing slowly. There
is & possibility thet bens on chemicel food colorints mey ceuse increcses in
demend, but this is not certein., ALchiote doesn't ¢ppeer to be & suitable
replicement for Red Dye 2 or Red Dye 40 (the two dyes which &¢re currently pro-
hibited), end consequently one c:nnot count on their prcohibition &s evidence
thet demend will increcse. ALt the seme time, one should not essume these
béns will heve no effect on demand. There &re probebly & number of food
processes currently using chemicel colorents in which &chiote's extreact could
be substituted. The recent price increeses for dried schiote seed (8e@)Teble 7)
suggest thet this substitution mey be teking plece eénd thet demend may be
growing,

Teble 16 presents estimetes for dried seed imports in the United Stetes
tnd severel other countries. As can be seen from Teble 16, US imports in the
pést heve been feirly modest in terms of metric tons &nd in terms of hectcres
of lend needed for production. The cooperétive's current production (200 qq
of peste, equivelent to 115 MT of dried seed -- 134 hea of treditionel echiote)

represents epproximetely 4% of US ennuel imports. If en zdditionel 400 MT of

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

United Stetes, prices would probzbly deerecse (essuming exports from other
countries steyed et current levels). There is, however, & possibility thet
Coste Rice his ¢ comperctive cdventeme in echiote production beccuse of its

ecologicel system &nd its closeness to the United Stetes. If this is the

cese, Coste Rice mey be able to compete effectively with Kenye, Peru, Colombie,
Bolivie or Bresil for & shere of the existing US mi:rket or a shere of &n
expending merket in the future. Thus, Coste Rice might be able to market a
considereble emount of echiote if production were expsnded over & period of
yeers to provide &n eddition&l 400 MT which could be exported initielly, end

would subsequently provide the besis for convincing Kelsec (or some other
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compeny) thet a processing plent should be loceted in Coste Rics. Four
hundred metric tons is about 15% of US ennuel imports in recent yeers, Whether
or not Coste Rice could teke over 15% of the US merket is unknown. It cennot
even be estimeted setisfectorlly until more is known ebout yields, lsbor
requirements, seed quelity end costs of drying, pecking &nd trsnsporting
seed in 20 MT treiler loeds. One 1lb seed semples need to be sent to importers
for price estimetes &nd one or more trisl shipments of 10 or 20 MT should
be srrsnged &s soon &8s possible to see what types of problems &re involved
in seed exports. Kelsec hes indic&ted to Thomas R. Pierson, Asst. Prof. of
hgriculturel Economics et Michigen Stete University, thet they have experienced
severe molding problems with echiote frem South Americe &nd the Caribbean.
If the cooperative cen overccme this type of problem by mechesnical drying and
proper hendling, & portion of the US merket may be opened up to Costa Ricsn
exports. Still, one cennot &ssume & market share of 400 metric tons will
eutomaticelly be forthcoming, end it is premeture to expend plsnting areg to
produce &n &dditionel 400 MT of dried seed &t this time.

Locel merket demend for échiote peste (and possibly seeds) msy &lso be
growing., The decision by Aguiler end Solis to purchese 50 qq of dry peste
for use in concentrated.chicken feed suggests the loceél meérket mey be cepebdle
of &bsorbing considerebly more schiote then wes previously thought possible.
In zddition, work underwey ¢t the University of Coste Rica reises the possibile
ity thet both echiote &nd yuce flour mey experience increesed demends for use
in enimel concentretes. Analysis of dried &chiote by the University of Florids

(Letin American Tebles of Food Composition, 1974) shows thet achiote seeds

with hulls have epproximetely 25% digestible protein when fed to horses,
cattle or sheep. Thus there mey be significant increeses in locel (end perheps

export) demands for both of these crops.



Given the possibility of demand increases in locel &nd export merkets,
the cooneretive should be willing to help fermers expend echiote production,
but et the sezme time strcss the fect thet this could be risky. Individual
fermers shculd te encourecged to limit present expension toc one hectere of
tre¢ditionel echiote or 1/2 hectere of intensive echiote this yeer. This would
keep eech fermer's initiel investment low enough so thet finencing mey not be
necesséry. In cecses where finencing is necessery, the totel smount will be
smell encugh to ellow eesy repeyment from future echiote peste or seed seles
¢s new trees come into production. It would &lso be helpful if credit were
previded in the form of inwuts which could be bought in bulk by the coopercttive.
ks fermers come in to pick up these inputs, &n extension zgent or other cxpert
could give zdvice on how to epply them to obtein desired results.

If increesed plentings were limited to 1/2 or 1 hectzre per fermer end
100 fermers were interested in expinding production this yeer, zchiote dried
seed production should increese by epproximetely 1000 qq in 1978 &nd 2000 gy
in 1979. This should be enough to mect immediete locel merket demend increescs
¢nd would provide & smell :mount for triezl export szles, This stretecy would

ellow the cooperetive to find out more :bout: (1) bixin content e¢nd yields

of different verieties; (2) costs, yields end lebor requirements of intensive
production; (3) the costs ¢nd problems involved in drying, pécking end exporting
dried seed; end (4) fluctuctions in export prices znd vilue of Coste Ricin

seed in export merkets. 4s more becomes known e¢bout locel end export demends
¢nd Coste Rice's ebility to compete in export merkets, plentings mey be
increesed or decreesed zccordingly.

The role of the Cooperctive

One pitfell which the cooperative should cvoid is to think of itself simply

€s en echiote production or merketing cooperitive. The cooperztive should work



with extension ¢rents end others in helping fermers develop locel technologicel
péckeges to improve yields of corn, beens end rice, end should become involved
in input purchesing &¢énd merketing eéctivities for these crops i¢s well, With
the essistence of MAG personnel eznd other experts, the cooperctive should
look for &¢dditionel crops which could be ¢dded to the corn, been, rice end
zchiote systems described here., If the cooperctive is to serve its members
best interests it will be ¢ focel point for technici¢l cssistence in ¢ veriety
of erees such e¢s: improved crop production technology, ¢dult educetion,
nutritionel contents of verious food combinetions, home economics, community
recrection, smell enimel edditions to current ferming systems, community
development, production end consumer credit, merketing, ¢nd other erees.

While tchiote mcrketing hes been the focel point which brouzht the members
together, it represents only ¢ smell pirt of the complete pickege of benefits
which could eccrue to cooperctive cnd community members,

Erosion Control

Achiote is & velueble cddition to the small fermer's set of cropping
systems beceuse it is ¢ perenniel crop end thus helps control erosion. Since
most echiote neer Guepos is grown on hillsides, this is &¢n importent considere-
tion. Once echiote trees become esteblished, forepe presses might be sown
emong them to provide piésture for horses &nd/or cettle. Studies should be
initieted to determine the seriousness of competition between &chiote &nd
forege gresses to escertein the viebility of echiote end pesture intercropping
systems which would reduce erosion, provide pesture for enimels eénd increese
incomes of smell ferm femilies.

Erosion control is &n importent problem in meny ¢reas, end consequently
one should keep in mind thé¢t echiote is only one of & series of perennicl

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

The Role of C/TIE in Achiote Investigetion

The Centro Lgrondmico Tropicel de Investigecidén y Enseinenze (CATIE) is
currently engeged in smell ferm cropping systems resecrch throughout Centrel
fmerice, CALTIE hes essembled ¢ hipghly competent teem of egriculturel experts
thet could devote pert of their reseerch efforts to céchiote if INFOCOOP (or
some other institution) would provide founding for meteriels, vieticos, leborers,
etc,

CHTIE would be & neturel focel point for echiote investipgetions beceuse
of its existing contects with MAG end its experience in working with smell
ferming systems. This experience is very imvortent in evelueting the amcunt
of & new crop smell fermers will be eble to produce end in determing which
technclogicel peckejges would be most eppropriéte for smell ferm echiote
production., CALTIE hées &¢én esteblished, producing collection of echiote verieties
thet could be used es & sterting point for veérietel selections end comperisons.
This collection would be inveluzble es ¢ source of rew meteriel for propereting
promising verieties. By negoticting € joint reseerch contrect between CITIE
end M/G, INFOCOOP could zdvence échiote reseeérch by &t lcest two or three yeers.
This time szvings would be very importent if demend increesed repidly during

the next few yeers.
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