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DE REMESAS AL EXTERIORC OOP ERATIVA AMERICANA 

AllS 	 AL SERVICIO DE LA HUMANIDAD 

June 23, 1978 

TO 	 Mr. Ronald E. Ullrich
 

Chief, Food & Nutrition
 
USAID/C hile
 

FROM 	 Robert F. Linder 
Director
 

CARE/Chile 

Dear Ron, 

I sure appreciate your assistance regarding the possibilities of CARE 

developing JSAID's OPG projects. 

Enclosed, therefore, for your perusal is the project proposal we have 

been discussing with New York in the hopes that they will provide all 
somethe funds, but considering the amount required there has been 

We believe that the project is an excellent onedelays on their part. 
and falls well into the primary purposes of OPGs. It will, however, 

to comply with your format meanwhile,need considerable alterations 
however, we would appreciate you will look it over and give us your 

comments when convenient. 

Best personal regards, 4 
Yours I 

Srort F. Linder 
Director 

I°.._ - ' 

RFL/gf
 
encl. as-stated
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PROJECT PROPOSAL
 

I. General Descrintion of Project.
 

In.1974 GOC initiated a program of -regionalization"* which is 

The Re-Executive 3ranch of GOC.
the decentralization of the 

In this
to South.
from1Northgions are nunmbered I throug-h XII 

the IX egion located approxproposal we will be dealing with 

imately between latitudes 37°.5 and 390.5 South 
with its capi

tal city Temuco 700 Km. South of the national 
capital, Santiago. 

The IX Region has 32,500 sq.Km. and population exceeds 
650,000;
 

this Region has one of the highest poptulation 
densities of the
 

The Mapuche Indian population accounts for
 country (about 20). 


27.50 of the total: 179,000 Indians live largely in 
2,300 "comu-


They practice

nidades" having a total area of about 3,500 

sp.Km. 


only sugar beets and lupinsfor the most part;subsistence farnning 

somc extent as coimaercial crops.7,Of the
 are being cultivated to 


been classified as -,,rural
total Regional pooulation 99,000 have 

in this group.to predominateooor" vrith the Napuches tending 

Indians and other subsistence fanners, along 
with
 

These Napuche 
will be
 

the poor school and pro-school children 
in the IX Region 


of this program.
the direct beneficiaries 

Ceeding
Over the past 15 years, the GOC has worked with CARE in 

primary s, oo! and pre-school children 
progrms directed to the 

This project is intended to increase the 
income of
 

of Chile. 

. 1puche Indians, inhabiting the IX 

small fanner families, mostly 

qill b3 done by promoting improved cultiva-
Region of Chile. This -.


-rains and the o:ocessing of such 
tion techniques for basic food 

2. 
* 3ee Appendix No.1 Glossary. See !ap in Appendix 



grains into nutritious foods that will be distributed to school 

and pre-school children through existing channels. This w-rill 

develop and encourage the use of' these basic grains for human 

consumption. The grains contemolated for use in this project 

(oats, lupins, barley) are ?resently used mostly for animal 

feed. 

During the course of this project's implementation it is hoped 

to 	establish the followins:
 

1. 	 Agricuultural extension to small farmers to promote cult:ivation 

of grains such as oats and barley not being planted for human 

consumption at present. 

2. 	The development and testing of processed food formulations based
 

on oats, lupins, wheat, barley. Tha technology to be used is 

known as "low cost extrusion" and is available. 

3. A food processing facility at a location within IX Region. It
 

will preferably be attached to and operated by an existlng pri

vate company (to be identified in due time). Operation to be 

supervised by CARE and IX Region Government (Intendencia Region

al). (See Appendix 1). 

'4. The distribution of the nrocessed foods to pre-school and primary 

school children using ARE's existing food programming counter

parts (JUNAiB and JNJI). (See Appendix 1). 

5. The marketing of processed foods through regular commercial chan

nels. 

II.Objectives: 
Goals
 

- Improve standard of living of small farmers in IX Region - mostly
 

?Mapuche Indians - by increasing their income derived from food 

grain crope.
 



Promote extensive hiuman consumption of local food grains such
 

as oats, lupins, barley at -resent underutilized as human foods.
 

Intermediate Goals 

- Promote cro-. rotation and intensive cultivation of food grains 

by small fainrers in IX egion. 

Set up and ooerate a food grain processing facility in the IK 

Region.
 

- Encourage use of blended foods produced and processed in the IX 

Region by school and pre-schcol children.
 

TARGETS
 

First Year:
 

- Purchase up to 30 IT of raw materials and additives for develop

ment work by INTEC/Chile. (See Appendix 4). 

- Complete food product development. 

Second Year: 

- Complete field acceptance and tolerance tests in IX Region. 

- Install and start food processing facility in IX Region. 

- Purchase 195,O00 Kg of processed food. 

- Contract crops with 300 small farmers in IX Region (to be har

vested and orocessed in third year). 

- Distribute 195,000 kg. of processed foods through JNAED and JNJI 

to 60,000 children.
 

Third Year: 

- Purchase 380,000 kg of processed food. 

- Contract croos with 600 small farmers. 

- Distribute 380,000 kg of processed foods to 120,000 children and 

to coinercial outlets. 

Fourth Year: 

- Purchase 625,000 kg of processed foods. 

- Contract croos with 1,000 small farners. 

- Distribute 625,000 kg of processed foods to 180,000 children in 

Regions IX, VIII and X and to cormercial outlets. 

- Complete feasibility study for pro:;ram expansion. 



Fifth Year: 

Maintain fourth year levels of purchasing food, contract.13g for 

crops and distributing food. 

Decide on, program expansion in accordance with feasibility study 

completed in .revious year. 

III. Project Backg-round and Justification.
 

In order to demonstrate the courmitment and concern of both the
 

TX Region Government and the 00C with the improvement of living
 

see Apoendix No. 2.conditions in the deoressed rural areas 

It is considered feasible and desirable to increase the income
 

of the poor rural families by increasing crop yields and by pro

viding outlets for food grain crops such as oats, lupins, barley.
 

Because of the phasing out of CAR:'s traditional feeding programns
 

in Chile and the continuing economic difficulties in the country,
 

a program directed, as thi3 one is, to the development of the
 

poorest agricultural sector and the feeding of school and pre

school children amply justifies its initiation and implementaticn.
 

The small Mapuche far-ers have demonstrated an ability to get 

lupin yields vwhich are regarded as fairly high, in the 2,500 to 

This has been achieved by inten3,000 kilos per hectare range. 


sive cultivation techniques facilitated by the availability of
 

free family labor; cultivation plots are of the order of one ha.
 

It is desired to extend such intensive cultivation techniques to
 

oats, wheat and barley since these cereals together with the lu

-ins can form th base of highly nutritious food blends. Present
 

use of oats, lupins and barley for human consumption is very low. 

Lupins are of the lupinu albus species, varieties Multolupa and
 

Astra. These are "sweet", i.e. non-bitter, varieties; the "sweet"
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characteristic can be maintained by use of certified 
seed 

and appropriate cultivation techniques. Lupins have a pro

36 io 4O and 14 to f fat content, which
tein content of 

nu
make them highiy interesting as incredients in blended 

the soybean but this 
tritious foods. An alternative would be 

is not cultivated in th. Region. 

be poor, being
Soil quality of the ?Mapuches' plots tends to 

Soil quality

ratcd at boot 4 to 5, on the scale of 1 to 8. 


and crop yields can be improved by crop rotation, 
e.g. lupins,
 

in soil. byon. Nitrogen fixation the
wheat, oats, and so 

). leading to very significant 
2.upns is 60 to 120 per ha. 

savings in fertilizer. Promotion of crop rotation practice
 

,nd will depoend on the availabiliis deemed highly desirable 


Outlet for food grains can
 ty of outlets for the grain crops. 


br provided4i 
new 

by increased direct consumwption, involving development of
1. 

education and promotion.food habits through 
foods -presentof processed at 

2. 	 by institutional consu-mption 
in the IX region

CARE outlets (about 75,000 recipients per day 

to eoqand to about I06,000).
and expectedat JNA7B JNJI, 

of processed foods
and conmrrrcial consumption3. 	 by institutional 

through other existing outlets. 

It is proposed to use outlets 2 (CARE institutional) 
and 1
 

(direct family consumption) to achieve the final goals of this 

project. The CARE institutional outlets will be used in the 

IX, 	 VIII and A Re2gions (latitudes 360 to 
440 south). 

has 
Regional Goverrment (Intendencia Regiona]./S-HIPLAC)The 

aimin:; at rural deve.opment underactivitiescoordinated all 

called Prograna Inte'2r:do de Desarrollo Rural, 
a frame-work 

No. 	 2) mder v;hich heading the project proposed
(see Appendix 

A document describing the PIDR exists.too.herein will come 

Individual projects under PIDR are the 
rasponsibility of the 

Regional Secretariats (Ngriculture, Health 
Economics, etc.)
 



IV. 	 Project Imolementation and Adlinistration 

A. 	 First Year (CY 1970) 

1. 	 Negotiation and signing of agreement between CARE and the Govern

ment of IX Region. 

2. 	 3igning of subcontracts with other participating agencies, i.e. 

IDNTEC, Capr'osel, U. of Chile/Temuco, others. 

3. 	 Development and testing work at INTEC/Chile using e-.truding 

(to 	be ordered upon signing of contract).
equipment provided by CAIR 


Field acceptance and tolerance tests in IX Region by Universidad
4. 

de Chile/Sede Temuco, using food oroduc.d at INTEC.
 

.	 Initiate extension work for cultivation of oats and barley by
 

small faJr' rs .-ho vi!i participate in project (Caprosem S.A. and
 

INDAP).
 

6. 	 Begin training of field nersonnel for home economics work with 

small farmer families (Univrrsidad d.D Chile/Sede Temuco and nos

sibly other acancies). 

Begin study of IX Region private industry in order 	to identify
7. 

the 	prospective oartners for food processing. (PFP). 

8. 	 Set up the Project Administration Board (?AB) for the overall
 

CARE, Caprosem,
administration of tho project. GOC IX Region, 


and other participating agoncies to be representod.
 

D. 	Second Year (CY 197C') 

Note: if required pro1. 	Continue acceptance and tolerance tests. 


duce additional batches of food at INTEC.
 

2. 	Fornialize contract with partner in food processing.
 

3. 	Order necessary addition:al eqluionient for food processing. 

4. 	 Install and stt.rt up food processing facility.
 

and JNJI through
5. 	 Manufacture food for distribution by J"A.HB 

November.
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JjIAEB through November, JNJI 	 through Decomber.6. 	 Distribute food: 

planted July through September. This 
7. 	 Contract for crops to be 

by tho Caprosem 3.A. seed cooperative under con
will be done 


tho Intendencia Regional.
tract to P or to 
a, farmer

b. itart home econorIics e-tension -ro-ram aimed small 

By Universidad de Chile/Temuco campus.
fmmilies. 


C. Third Year (CX 1980) 

Continue home economics extension progran.
1. 


2. Resume food manufacture in 	January or February.
 

3. Continue food distribution 	by JNJI in January. 

and JNJI in 	 March in IX ilegion.
4. 	 Resume food distribution by JNAED 

sales in September. This 
5. 	 Begin market dev,3opment for commercial 


by Partner for ?ood Processing.
will be done 

grain production contracts with small
6. 	 Resume and expand basic 


in March/April and July/September. To be done by Ca
farmers 

prosem S.A.
 

D. Fourth Y.3ar (CY !9 I1) 

1. -Continue home economics extension program.
 

or resume food manufacture.2. 	 Continue 

by JNJI.
food distribution3. 	 Continue 


by JNAEB.
4. Resume food distribution 

5. Make feasibility study for expansion of 	
food processing faci

commlercial marketsinstitutional andlities to serve both 
by pri3eptenfber). To be done

throughout Chile 	 ([.:arch through 

vate agencies under contract 	with Intendencia 
Regional.
 

6. Initiate ohase-do..m of CA.' Particioation in food distribu,tion 
• L ... ' O 

- ith PAB (in June).oto level ,reviouslf o2.cd 



). Fift', 'e.Cr 1082) 

1. 	Program continues, sie irolpementat ion and adininistratfon plan 

for 	CY 19 .. 

2. 	 Phase-dc;.n o2 C,.Z7, narticioation in food distribution to be 

completed by Ju.e 30. 

3. 	 Decide whether CARE is to continue participation into ne:xt MiP! 

period.
 

4. 	 If feasibility study warrants it, ex .ond grain production, food 

processing, distribution and rlrketing activities for the benefit 

of an ever increasin, nuxnber of small faners. To be done by 

Intendencia Regional and private business in IX Region. 

V. 	Materials, eRemittances, Costs.
 

First Year (CY 1978)
 

Materials and Equipment
 

Raw materials and Additives US$ 10,000
 

Brady Extruder/Cooker 	 12,000
 

Contract with INT]C/Chile 12,000
 
(see Appendix No.4)
 

CARE expenses in IX Region
 

Transportation ilo0
 

Expendables 600
 

10;% contingency funds 3,570
 

Total 14&E 39,270
 

GOC 	IX Region Input 13,090*
 

*CARE P&O plus costs unkno,.,n at this time.
 



Second Year (CY 1979)
 

Additional Manufacturin:- Equipment 


CARE participation in purchase of 

195,000 kg of nrocessed food (600) 

Contingency fund (5"") 


Total 	CA U MIa 

GOC 1X Region Input 

Participation in purchase of 

195,000 kg of processed food (40;0) 

CAU P&O 

Home economico extension prograra 

TOTAL 

Third 	Year (CY 1900) 

CAEM participation in purchase of
 

380,000 kg of processed food (60.) 


Total MNE-


GOC IX Region Input
 

Participation in purchase of
 

380,000 kg of process-d food (40") 


CAME'P&O 


Home economics program 


Total GOC 


US$ 22,000
 

70,200 

4,600
 

96,o00 

46,80o
 

32,270
 

5,000 

84,070
 

US.D 	 136,800
 

136,800
 

91,200
 

45,600
 

10,000
 

1 4 6,goo 
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Fourth Year (CY 1981) 

Q.ARE participation in purchase of 

625,000 Ic. of processed food (40O) 

CARE MM'I&E 

US$ 150,000 

150,000 

GOC Input IX Region 

Participation in purchase of 

625,000 kgs. of procossed food (60%) 

CARE P&O 

225,000 

50,000 

Participation in feasibility study 

(50), other half on private sector 

Home economics extension program 

TOTAL 

12,500 

10,000 

297. 500 

Fifth Year (CY 19r2) 

CARE participation in purchase of 

625,000 1.9. of processed food (25-,) 

CARE M.-

GOC IC Region Input 

93,750 

93,750 

Participation in purchase of 

25,000 . of processed food (75,r) 

CARE P&O 

231,250 

31,250 

TOTAL 312,500 



DI.ECT rATERIAL
 
BE3NEFITS
 

Total CARE/ FAMT-,RS* CHILDREN *
 
GOC Cost U US$
 

First year 52,360
 

Second year 180,870 	 27,00 117,000
 

Third Year 283,600 	 54,400 228,000
 

Fourth Year 447,000 	 89,300 375,000
 

Fifth Year 406,250 	 89,300 375,000
 

* based on an estimated return of US$ 0.10 per kg of delivered 

grain.
 

* 	based on an estimazea value of US3 0.60 per kg of delivered
 

processed food.
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CAPE M!c 

Year 1 39,270 

Year 2 96,800 

Year 3 136,800 

Year 4 150,000 

Year 5 931750 

US$ 516,620 

over 5 years 

GOC INPUTS 

Year 1 13,090 

Year 2 84,070 

Year 3 146, 800 

Year 4 297,500 

Year 5 312,500 

USl 853,960 

over 5 years 



BEST AVAILABLE DOCUMENT
 

GLO3A RY 

zlegionalizaci 6n: 


Intendencia: 


Intendente: 


IX Region: 


"Comunidades": 

Z:
JNAB 


JNJI: 


INDAP: 


IDI: 


G01,.F 

ODSPLUT: 

SEiHPLAC: 


INTC/Chile: 

CAP OS.L: 

.:T"'1 , "°!f' T 

Policy and process of decentralizing National
 

Gove rin-Lont. Started in 1974 by GOC.
 

3ov rrm,en- o:' q Aegion.
 

Governor of a Ro-ion-


Consisting of Provinces of alleco and Cautin.
 

( se 1ap)
 

Indian comimunities -who farmi land in common.
 

Jwunta Nacional de Auxilio i-scolar y Bocas
 

(National Council for Aid to schools and
 

CA1's school feeding counteroart.
scholarships). 


(National Coucil for kindergartens). CARE's
 

counterpart for kindergarten feeding. 

Instituto de Desrrollo Agropecuario. (Institute
 

for Agricultural Development)
 

(Instituto de Desarrollo Indigeria. (Indian De

velo-;ment Institute)
 

Cor,)oraci6n do ?omento do la Producci6n. Pro

duction Development Corporation.
 

1.iational Planning Office.
 

Regional "lanning
Office. 

Techno3!oc'ical 7ese.krch Institute. 

A seed cooperitive in Temuco that wi].l orovide 

most of the seeds to the small fanmers benefited 

by this rproject.
 



Anmendix No. 2.A 

Unofficial Translation
 

Renublic of Chile 

Interior Government 

Intendencia IX Region 

T-IUCO 	 7;xempt Resolution No. 64 

T,-2UCO, April 26, 1977 

In 	view of:
 

1. The imoortance and priority that the integral Program of Rural 

Developnent has as i part of the strategy and Regional Plan of 

Development of the Frontier IX Region; a program that assists 

especially the most needy sectors in the rural areas and in 

general channelling the Governmental progran action toward the 

spatial, social and economic development of the Region, as en

visioned in the process of National Regionalization. 

2. 	 The importance and effect that is achieved through the inte

grated Socio Rural Development Programi for Los Lagos and Cautin 

(Contract UNICEF-OD:!PLAM) and by the joint actions of Education, 

Health, and Indigenous Development and the private sector since 

September 1973. 

3. The need to plan and coordinate all of the regional and sectorial
 

resources toward rural development objectives and the need to
 

apply a model of sistematic ex:ecution and integration of the
 

different services involved in the rural sector to obtain an
 

efficient and permanent of action of all areas involved with the 

Program for t Rural Develoient. 

The facilities contem-Tlated in th articles 5 of Decree 1o. 573 of 

197h., and ios. 1-2-3---5-6- -: 9 of Decree io. 575 of 1974. 



CON'iDaE ING:
 

The urgenc- to createa can intersectoria structure of functions and
 

services that will com-.v wJith th.c needs shonm above and
 

the need to le tic',t't --eLV.ect the -Ex.-nm.-t ?esolution" No. 73 of
 

t1, IX intendenciao a and 3 ceimnt
aon 13, 1970 to modify the 

Resolution lio. 2 o T-TLrch 2, 1977. 

I ASOLV7 :

1. 	 To create an inter.ectoriaal cotn.-.ittee for the ural Developinent 

of IKX Region. This orani m -. presided by the- Iniill be ovar 

u! of:tendente of the Region and will be made 

- Ministerial Aegional Secretar- of AUriculture
 

.% of Health
 

- , 	 of *ducation 

_ , " of Public WJorks 

-P of Lconor y 

- of Land and Colonization 

These members .ill "arti.cipte pe:ianntly and decisrively V0hen 

the Intendente 1iLegional r .t t. They will have th, res

ponsibility of thne execution anic maintainmcc of tha actions 

as well as theof the Intecre.t3d Progra.m f- :-ura.rrl Development 

in th- ch nneliz o h.nman, technical, materialparticipation 

and financial resources of their 1.1irdistries o.' dependant ser

vices in a coordinated and efficient manner. 

411 also ?artici-ate asIn addition, the 	folloing pcrsonis 

and %ooer in the deliberapermanent guests writh to intarvene 

tions of this Comvittee; to be designated by the Intendnte: 

- a reliresentativa of the Private Sector of the Region. 

of each one of the - a Vicerector, Director or 2eresntative 

Universities of thie "t3io" 



- a National Dir.ctor of the Indigenous Development Institute
 

(IDI). 
- the !:,aecutiva Director of the Dasic Program of Rural Develop

ment, desinat.ad by the intftdentc. 

. Tsecretary of pl)nning and Coordination of the IX 

Region, wrill have the responsibility for the general planning 

in line irit% the National poand coordination of the program, 
and throughlicies of the National Planning Office, ODEPLAN, 

an interdisciplinary and multisectorial team of studies rith 

in the Decreethe attributes and responsibilities stioulated 

573 and 575 of 1974 and D.S. No. 746 of 1975.
Laws No. 


3. Assign the Regional 3ecretariat for Planning and 
Coordination
 

of the IX Region, the responsibility of drawng up a list of 

.;ill show in detail and facilitate the funcregulations vhich 

tioning of the intersectorial committee of the Integrated Pro

gram of Rural Development.
 

PUKE NOTE AND M] ADV SZD 

FRANCISCO CONTRETS A("U.ADANIEL ARRIAGADA PIMEDA 

Secretario AbogadoCoronel 
INTENDENCIA IX RegionINTENDANTIE IX Regrion 

http:desinat.ad


ESNTLLUEendix 	 2.3 
translation)
AVAILABLE DOCUME(Unofficial 

U'": D157:, LO T-- C;, i . 'IT
Nri0"' 	 A'' 

1o GENEAkT ?R3PECTIV-,, 07 TH:' ?IOG.U . 

integrated Pro:ram of Rural Develontment1.1 Re-,iona]. Gov3rnmnent and 

of Davel of' the 	 comorises 4 large areasThe strategy .-,.et rontier 

of concern in the priorit" tasks, of development.. Concerns that -r3 

established especifically in the concepts indicated below

a) Development of the productive agricultural and forestry sector.
 

sector with an emphasis on theb) Development of the industrial 
rawderivatives of the processing of agricultural and forest, 

materials, speciallyr ith an orientation to food. 

c) Development of tourism. 
a special emphasis
d) Integral development of the rural sector ,dth 

of small farming sector, specially the cconomically and socially 

depressed sector.
 

This last -point is a gr.at concern of the 3tegional government 
and has
 

into the INTEG,TED PROGRai4 FOR RURAL DEVELOPlENT.been channelled 
This channel, wthich will specially involve the participation of both
 
public and private sector, because it is a program of subsidiary
 

a sector that is incapable ofaction of the state directed toward 

of planning
initiating its own developoc:nt will adjust to a orocess 

and coordination of action emanating from the National and 
Regional
 

sovernment and com-e
planning organism. In ord3r -hat 	the Rlegional 


and optimmi use of the hurman, :.
tent organismnis z'chieve a rational 

resources provided b,! the Central Government for
terial and financial 

development. 
clearly distinguislofor the Frr.tier devrlopment 3houldThe strategy 


itself in two areas o. :.ctica.
 



- First, thai-t action -. l'h does not rcquire the direct state 

support for initiatior of grovth. 
action in -vhich e public sector is essential' Second, that 

achieve results.because thL are. -lone could not 


l .Devlovment.
7. Intersectorial Co.. .eo 

Page 5 

that their res-
The Regionol inisterial secretaries vll see 

works andinsbitutions executepective services, or dependant 

?ro g rorxs (traLinn, production, reforestation, pu
impleraent 

blic health etc). 

ith these dependant and similar org-,ni,tations work teams and 

be .orod undJer thi ,r sipervi.3iofn in ordar to carry
units will 

out the tasks of th- program. 

to INDAP
In this manner special participation -All be given 


Institution for Agricultural Development), IDI

(National 

(Institute of Indigencus Development), CONAF (National forest.y 

Corporation) S113 (N.tional Health 3ervices) INACAP (National 

Institute) CCaTO (Production De-elopmont Corpora-
Capacitation 

(Hi..eh.ray .ar-.tmar') A-.T-,3A (Handycraft)
tion) VIALIDAD 

of Education Establishments)
SCEE (Society for the construction 


and statistics.
UNIVER:3ITIE3, specially in res3arch 



Alrnendix 2.U 

Srocr-.mas Ministeriale3 O.DFLAK 1977 ('.i.nisterial 2 rograas 1977) 

(Unofficial translation) 

-01-IALPR[OG hA,7 

V.1.*GENERAL 03JE(1-T 7 L,3 

a) 1i'radication of' extreme povwrty 

The extreme poverty atte.iv-ts ag-ainst human. dignity and its exist

ence constitutes a vicious circle because poverty generates more
 

noverty and more impediments for persons to try to get out of it 

and obtain their fulfilment as human beings.
 

b) Equal opportunities to all Chileans:
 

Will continue those programs intended to assure each persont work,
 

education, health, tho obtainment of an appropriate lodging and
 

social security.
 

V.s.12 Junta Nacional de Muxilio Escolar y Becas (JUNAZB).
 

b 	Program of Assistance. The volume of financial resourc;j will be 

increased by 12.3:", that is destined to this program, havin as 

principal objective the inprovement of' caloric and protein content 

of the fceding rations uP to a 30' of the daily r .quirements of 

children attendin£ primary education. The goals for next year, 
,.s_,-,in-.,.on for 1977, heaccor;'.ng to the budgetary ', inaio or197,arare the srv"servingr 

of 	750,000 breakfasts and 200,000 lurches daily during 1.0 days. 

National Commissior of 3cientific and Technological Research
 

(CONICYT) 

2. 	 Child care and Education nroram. 
o 'sm: 	 theExecutin,.fr O 	 .:,i-t-- ' Interior throu Junta Na

cional d- Jardines infantilos.
 

http:Executin,.fr
http:accor;'.ng
http:s_,-,in-.,.on


bj~c tivos 

- Provido to pre-school children of extttrme poverty and adequate 

care in oduc ,tIon and nutrition that guran"..s a normal psydo

.hrsiolo ic bvUolonment ,:n.-I mood rosul-t s in s-chool. 

- Give free .tiime to moeher of l inited resources to allow them to 

work and contribute to thoir howes. 

GOALS for 12)77: 

%ssistat least 50,000 ,re-sc-oo! -hildren through Jardines*Infan

tiles and Contrcs de iJt,:ncion Irntzral.. 

To attain this goal there is a budget for 1977 of 238.104.000 

approved o, t~he T.easur-y. 

1NI.OTRY 07X,\.CULTUTI71.i .- O' 

General Objectives 

a) increase extension and rese2arch. This will be accomplished by 

searching those conditions that wll make possible the private 

competitior, as a means to improve these services. 

Land Tenure
 

- Finalize the material deliv., ry of the 15,OO parcels of land pro

granted d".ring 1976 before I'Z I of 1977. 

- Finalize assi-nation of all the land of CCI.A to end the process 

of assignation. 

-- The Institute of Agricultural Developmont ill make before April 

30 a diagnosis. of the (mini2ifldi3ta) small faxm:rs sector writh 

the aim to start as soon as o.ozsible from this date ,rith ai leg:al 

;ro-ram for the regu~u'i:a;ion cf 'th-e deeds t'or this sector. 
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PolicV of Rural Dev l Ie'i.. -h traditional -olicy has been 

focused only to develo- kn acv t..s. ,c r:,3less, it is 

t . -ru-,lConsiderin'- all 

t, elements, t ........ ,iturtion a.nd tlle 2conomic potiitential. 

ir. regardin7 .ocial amnects, Th%: mst be exten..,d to the Th,.1-rove

ment of the conditions of llfe of inhabitants; for this, e 

Plan cont.am, ?:.ltes ror; t'oi- iento oft" ,co"ti"--'"--atL t3 

cies in the rural ares, -ardin:; ,- lth, education, houoi:n, elec

tricity and conmwiicl'ion. 

Also it ill continue and ill -.ush forward the 2ro-r.ia of rur:l

training; specially orientated towards the training of agricultural

ists. 
Por.'oective-, of deve].iento 

The increases ol" the .c-,-ed surfnuces for 1981, in relation 

.rith 1975, ar3 in the order of the 200,C0O ha. that is to say, 

lv, which together with t,.. butter c:.:pected yiolds, will per.aiit 

an increase of the a-icuiltur-l. od-ction su)-rior to the increase 
of the opoulation. 

On the othr hand, good p)er:;)ectiv.3 are seen of an extra increase 

in the value of the production 1n a short time in e::ports, special

ly brc-use of the tanency short, in recent years by the legu.ine 
grains and dry fruit3, and in a middle time, by a major industrial

ization of a:gricultur! products in general. 

It is estimated that in th1e1- !975-19.o1 pcriod, agricultural invest

.,ent ill reach 729 m:illion lo 1 ars, of w.hich only 6, ill corres

sector.pond to investments effccte b'ithe -lic 

Kellyinistro Roberto T. 

Chile- 1straterxia : ners'sctivas "e Desarrollo (197"') 

http:975-19.o1
http:2ro-r.ia
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-l l. , in Pr 3Ct.etc. trticin)atA encies Institutiois.u. 
I-egicn Governent).1 Intendencia PRegional ( 

ir V a rement ith C.zj.
act uEtner1.1 	To 3s. 2 

i.cluding rn4npower,resources for oroject,
1.2 	To mobilize egiona" 

and funds.institut0ons .-	 tl. HE.o'jnthrough P,
cariy out ssecific t: r s -!-Ariculture,1.3 	To Plnnag 

, Arjul.rono.a ,,H1(planninc,cretaria3ts 

5 etarately.
1 b,,) out onDetails 

2 	 CAZ7 
for 	both the development

a 	 em-iomentProvido materiols2.1 	TG 

th, actiial croduction rnhses.
 

and 	testi- ~nn 
.roject activities.of.re.1- ! 

2.? 	To check: out o 
es and food reciients. 

2.3 	To insure benefit3-a3.to smail f'r ., er 


of processed food to
 
and over';ee delivery

2.4 	To finance, orranize 


local .e'JIT)
appropriate 

-mcCs3d food.,.
 

2.5 	To check on quality of 

INTEAC/C1IL.
TecColo?icnsde3 	 Instituto t 

and 	 Re-iofnal Government)
(Under Contract to cRs 	 foods.testin- of processedand 	 initial

3.1 	Carry out develo-ment 
IX Region (possiblyto be set u in 

3.2 	Engineer productilon acility 

State University).
from U3DI/ColoradoassistanceI-Ath technical 

in fieldTemiucod Chile/Sedewith Universidarl3.3 	 Collaborate 

accetance tests.
 foods.co.rel of processed'uality3.4 	Provide backup 
htenever required.workdeveloorentout 	additional3.5 	Carry 

de Ch!'ordco4. 	 Univcrsida' 

..- tostz o f processed
and to1ara 

out 	feld4.1 	Carry 


foods in IX R --o.
 
al work ai-Iled at 	the direct 

ond 'nrom:oti o n 

4.2 	Carry oiit eaucationA 


of oats and lupins by the no,ul:n-.:on at lar;e in
 
consmnption 


the Ii
 and 	 G."")Govermnftt..-;onalS3cto" (U"Indr cont,-a,-th5. 	 Privat: 



. C± S.A .:- c extision servic3s to smallaprosem .' . :pro'iQ ac.nd -l 
f-rmes for the cultivlation on0- o-its, lupin, barley, ":"a.; 

boha f of rojectcro'.- ;;ul.] -vr:ers onrirchaso *rain 

for su-poly of £.od ,rxoces.il ,f:cility. 

food :.roccsO3il2
Company . (to be -ztlecta di a lt ' date):coeate 


contract to .-roject.
facility under 
tiO. -S and roduction quotas,

Contract wili state food -....-
by yaer.year 

(?'eional Government)6. Public Sector 

de Do,,su .,ollo AroTecuario ITDA?6.1 	 Instituto 

credit to small farmers u.3nir existing credit schomes. 
To provide 

to small farmers i.4hier3 required.
To nrovid2 extension s ervices 

, omento de l Prod.=ci61n COIFO
6.2 Corr0oracion 

" Td select Company :
is car'riedfo.o oroce:sin facility

To insure that oyor-tion of 

zi-ne l by Cottany X, to s;lect 
out in conpliance with 

services r.ia-- ba 
and oversee local contracti.ng a,encle:3 whIose 

of t,: food processing facilitv. 
rquirod f'or th., sottin~r 

ci'n y Coordinaci6n 3"I,.PLAC
6.3 Servicio 'Ie.-Ional de Planific 

ated activiticj-. -z' 	 by:
To coordin,-U) ond ovoj',ee al! 


sctor in TF '!"1"" .
nublic 
related public

To insure bu'I-atiz:r n.i av-ilabi'ity of -project 

fund, 

http:contracti.ng
http:rxoces.il
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INTEC 

Santiago, october 7, 1977. 
N" S3,. 320.77. 

Mr: Robert Linder 
Director of CARE/CHILE 
.Orrego Luco 42 (Providencia) 
CITY RE: Proposai

B;lends . 
for Precooked Food 

Dear Sir:
 

Fol lowing your conversar iois with M.ssrs. 
F. Rossi and A. Trier of our Food Technology Department, enclosed ple:23c 
find a proposal for the developnmot and testing of precooked food blends. 
We will be happy to discuss this proposal with you in more detail. 

Also attached is a draft of a standard 
contract form (in Spanish) for the attention of your lawyer. 

INTEC is well staffed to provide addi
tional services as required by the rural development program to be carrield 
cut in the IX Region. In partic.flar we will be able to assist local aqen
cies such as the Temuco campus of the University of Lhie regarding 
tance tests of food, provide technical backup to select the local compidy 
that will be in charge of operating the food processi,g plant, carry uut 
the engineering work necessary for specifications, design, constructio," 
and startup of the plant, etc. 

The budge2t of our proposal amounts lo 
US$ 11,880, with a schedule of 6 months effective working time. Th11f,,r. 
does not include tax (IVA). I assume your institution has a tax e1'rp iOn. 
which will have to be clarified with your lawyer. 

INTEL's c;mnpensation-can -be either in U.S. 
currency or local currency, praferablv, uorer a lump sui payment rlan, For 
instance 35% down payment when actual ,vo.dk starts, 35.. three mont.hs there>
after, and 30% final payment on delivery of final report. 

BEST AVAILABLE DOCUMENT
 



Itsttut) d:o Irivostigaclones Tecnoltigicni/CORFO 
Ca5Ifla ,367 
Santiago de Chile 

INTC Avda. Sta. Maria 
Ttt6fano 201055 

06500 (Lo Curro) 

you The contract can be signed any timedeem it convenient, but actujal o.rk sh.11 commence once the I:mchine is delivered at the fNTEC site, which will be the starting date
for the 6 month - long project. 

With best wishes, and ready to urtuarkupon such an interesting r & d -',ork for rural development, I remain, 

Very truly yours, 

RICARDO BERNER
 
DIRECTOR OF COMMERCIALIZArION
 

INTEC/CH ILE
 

Encl. 2 

RBB/sps.
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DEVELOPMErr OF PRECOOKED BLENDED FOODS
 

BY LOW-COST EXTRUSIONl TECHNOLOGY 

Submitted to : CARE/CHILE
 

Submitted by : Ins:ituto de Investiaciones Tecnol6gicas
 

Santiago, Chile
 

October, 1977
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TECHNOLOGYDEVELOPMENT OF PRECOOKED BLENDED FOODS BY .. ,-COST EXTRUSION 

1.- INTRODUCTIOI
 

This proposal is submitted at the request of CARE/CHTLE with the aim
 

of developing blended foods to be used at a later stage in a rural
 

development program in the IX Region.
 

1.1 	 Low-cost extrusion technology has been advanced in recent years 

under the sponsorship cf USAID/USDA and CARE. The adequacy of 

this technology for the production of low-cost nutritious food 

blends has been demonstrated. The technology is flexibl. in allow 

ing a rather wide range of input raw materials chosen among ce 

reals and food grain legunes in zuch a way as to insure a nutri

tional value balanced in bot:. protn and calorie content. 

1.2 	 It is desired to -.pply this t.chnolo . for the benefit of under

privileged rural populations in southern Chile making maximum 

use of existing CARE/CHIIE nnd GCCh structures and programs.
 

1.3 INTEC/CHILE, a n*n profit publicly owned research institution,
 

has pursued development work based on conventional extrusion tech 

nology since 1970. Machinery anO e'uinment used in this work 

were made available to INTEC under USAID programs. Development
 

work has covered:
 

1) Precooking of cereal flours;
 

2) do. grain leciume flours;
 

3) do. cereal /leguna. flour blinds;
 

4) texturization of .Zoy and peanut flours;
 

5) Application of prec:ooked and texturec products to specific
 

foods.
 

This work continues and will i parricular ccver texturization of
 

lupin and rottonsee, flours. Some work has also been done on the
 

.-xtruder pr-oce:Sin,v
conventional ecuipment to simulate I.ow-cost 


of flur birnI';.
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The 	 !NTEC/CHILE development work has :naterially contributea to 

the commercial introduction of conventionally extruded and tex
 

turized foods to Chile on a large scale. For instance, the pro
 

duction rate of prec3oked flour blends for use in GOCh food dis
 

tribution programs through the National Health Service SNS to
 

families exceeds 10,000 metric tonneO per annuim.
 

1.4 	 Introduction of low-cost extrusion technology to the country will
 

require availability of a machine for test runs of the contempla
 

ted flour blends. It is deemed that development work at INTEC/
 

CHILE for three specific blends can be carried out on such a ma

chine within a period of six mont.hs.: effective working time.
 

2.- PROJECT OBJECTIVES
 

2.1 	 To completely i:veclop, specify ajid pa:iel test up to three extru

sion cooked food blends incorportinrg raw materials such as oats,
 

lupins, wheat, barley plus DSM and other additives as required.
 

2.2 	 To evolve preliminary process designs (grain to finished product)
 

for the food blends chosen for actual production and to make pre

liminary cost estimates on the basis of raw materials and factory
 

costs.
 

2.3 	To supply batches for food acceptance tests in the IX Region by
 

other agencies in the amount of up to 5 metric tonnes.
 

3.- PROPOSED ACTION
 

3.1 	 To install and operate at INTEC/CUILE, on a temporary basis, one 

Model 2160 Brady Cooker/E.:truder for development and testing pur

poses. This work to be completed over a period estimted to be 

six months effective working tire. 

After completion of this pha:,e th, Cooker/Extruder will he avai

lable for transfer to . location Tn southern Chile for actual food 

production. 
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3.2 	 To deteirine Cooker/E:<.ruder o;evating conditions for tho proces 

sing of up to three food blend3 incorporating two or three of the 

following flours: oat, lupin, wheat, barley. 

To detexiiine conditioning recuirements for the food grains invol

vec in the processing.
 

3.3 	 To rui chemical, physical, bacteriological and panel analyses on 

samples of tht- processed blends chosen for actual production. 

Ditto for modifications; of these blends involving DSr-, sugar, salt, 

additives, flavors, etc. 

Some acceptance tests to be run with children at neighbouring 

schools.
 

3.4 	 To establish prelimir.ary specifications for production processes
 

(grain to finished product) for each of the food blends designated
 

for actual production.
 

3.5 	 To estimate cost of final products on the basis of raw materials 

costs and processing yields/Iosses.
 

3.6 	To supply batches cf food as reruired for acceptance testing in 

the IX Region by other agencics up to a total of 5 metric tonnes. 

4.- INPUTS AND BUDGET 

Note: INTEC/CHILE is a non profit organization. Costs charged repre

sent best present estimates. The actual contract to be signed by 

CARE and INTEC can provide either for i) lump sum pament or ii) pay

ment accordin, to actual expenditure as per detailed accountin_ 

4.1 	 CArlE,".HILE innLts not billed 

-	 one model 2160 Brady Co o''.er'/xtruder ,-om.lece with 30 liP motor 

and starter, 50 c, 380.'220 ', p.lus attachmnt fcra Ine( 

tion and splre parts ve, ui:'e 2'n' 2. :0O .cuzs runnirn, time 'n 

6'j fat conttC furz 	 fk'. 
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- Raw materials including clean o&., lupin, barley and wheat 

grain Dlus straight whnat flour, DrM, sugar, ralt, minor ad 
ditives. Total estimated at up to 30 tons. !etails to be 

supplied in due time.
 

- Packaging materials, ditto.
 

4.2 
 INTEC/CHILE expenses re-iuiring. direct paymen t (stated in US. 

currency)
 

I. 	 Installation of extrude2r/cc-oker 1,000 

ii. 	 Utility operating costs:
 

Extrusion cooking 
 500
 

Grain conditioning and crushing/grinding 400
 

Extrudate milling/blending/packaging 
 500
 
ii 	 Expendable laboratory materials 750
 

iv. 	 Transportation 
 150
 

v. 	 Personnel costs 
 7,500
 

vi. 	 10% contingency funds 
 1,080
 

Grand total 11,880
 

5.- TIME SCHFDULE
 

6 months effective working time counted from the date on which the.
 

xtruder/cuoker is delivered at 
the INTEC facilities.
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What's it for... What's the price?
 

F,...,,,a i ) .- , 

We move and learn at different speeds deped. 

ing upon what we are exposed to during our devel

opment. This article describes a technology which 

possibly can be used hy less developed countries 

to produce nutritious foods at a low cost. 

In simple terms, extrusion cooking is a process 
heated and worked niechan-in which materials are 

ically while they are passing through a corn-

pression screw and extruded through a die or other 

aoplied to foods, the extrudedrestriction. When 
materials qenerally reach temperatures of 250-

350 F in the extruder, remaining them, however for 

only a few seconds. The material generally be-
comes plastic during cooking and ofternexpands or 

puffs when leaving the die as moisture contained in 
the material flashes to steam. 

This results in changes in materials that make 
extrusion cooking a very valuable and unique oruc-

ess. It removes the raw, uncooked flavor from lood, 
replacing it with cooked or toasted flavors that 
people have learned to like. It gelatinizes starch 
and modifies protein so that their functional prop-
erties are changed. Tne products become more 

suscesptible to enzyme action and absorb water dif-
ferently. Under extreme conditions, extrusion cook-

ing can even break down starch molecules, dextri-
nizing them and making the product soluble or 

even sweet. It can destroy the natural enzymes and 

prevent their adverse effects. It can rebuild prod-
ucts by plasticizing and. reforming them in n-.w 

shapes and sizes. And it can change texture by 
creating porous, aliined structures that are in 

some instances quite unique. 
Extrusion cooking is now practiced nidel,/ in !he 

manufacture of textured soy protein prodiucts 
which are used as low-cost meat substitutes and 

extenders. It is used extensively to cook cereal 

flours to make food ingredients like the processed 

corn meal used in corn-soy milk (CSM), to rake 

pet and animal feeds, and to make snac!Y. i:ke the 

popular corn curls. 
Although it is a relatively new technology, it has 

been adopted quickly and now p3V's QiI im;:ortant 

role in food manufacturing in the Llnited States and 

Europe. For this reason it has beer of special inter-
est in programs in which developing countries have 

looked for technology to produce low-cost nutri-

tious foods. Low inconie mas-,es in the less devel-

oped countries,(LDC's) u.sually derive most of their 

as rice,calories and protein from cereals such 
staple is usuallycorn, wheat. sorghum, etc. The 

an o,:casionalsupplemented with legumes, and 
portion of meat. fish, or chicken. Such diets tend to 

be low in calories and deficient in protein, espe
women of child bearinqci3lly for certain groups: 

-qe, infints and pischool children. 

FIGURE 1. BLOCK DIAGRAM OF SNACK FOODSYSTE M 

SYSTEM c~ear Gea,n Elevator 

5'cfgaSlSo'le 
t. k11aik l 

Ifcornir.; 3jqers 
Proporvoner 

mill 

t verticai mill auger 

Waler witer Extruder
 
acpica,ori 3
 

C screw conveyo,
 

ccoier/Dryer 
fGaylty 

E rbe- Ex,'aust 

Hand cam~ay 
Pca
 

system 

ToStorage 
- mom 

Mo.s.t of the people affected by malnutrition in 
in corrimuthese countries arp found small rurai 

in urban slums. In both areas, a commonnities or 
h.ritat'e of poverty, ignorance, poor sanit:,tion and 

other conditions contribute to the ;-rob!,'7-;n of mal

nutrition and interfere with its solution. 

Solution to problem 

can be done to solve the potlcm? "niWhat 
to start from the food supr,'" sde 'todappro.ch is 

add neided nutrients by fortification w0th cssential 

http:appro.ch


amino acids. tnin tils aild v, 1:mi nu. Also Lienoed Of ii., 'r cl-,0-i. nClUdfing the CSM products fur
-foods consislinq of MXturtS Of crefl n:ld I?- nr-hel. y the Uj.S undi - P.L. 480. nroducts which 

gumes or o! cereals rind 'rol-:i sourc2:; suct .h5s rlt;i about Iwo-thirds precoo.ed corn meal 
soy and oil s,'eds can be orocessed intonutritious ni,,e v.ith extrision cookers. According to the 
food products which are orqan:ca;Iv accutable to a..'reprient between the Colombian government 
the consumer and :v, ,ooo donor or.ianizations, imported foods 

Extrusion cook;ng's potential as a tecnrioogy for wi!; ao phased down over time and discontinued al
producing these kinds of foods from cnmn'odi'es loget.. r ry 1978. Beginning n January of 1976, 
grown and processed in deve!opinq couutries nas 0o!,lmr;,a s arted m:anufacturng a locally formuj
bten studied by the Ageocy for International revel- I",'.d t;!ended food, Riern-starina. In throe m'ixing 
opment (AID). the U.S. Dept. of AgriL:lture! (U'DP). havinq,a 1C tlc-ioacity of ab,,ui 20.000 tons,-irt'.; 

and other goverrnintins -ino researc:,h org:inizalitnns per year 
for several years. For example the government of ,'third type of prod,ct. srack foods. can be 
Colombia Is currently (develnping inn inte-.rcIed nw.; hy wxlriis,(.i cookintl, like the corn curl 
-' . . ............. snacks made by Jack's Snacks in Cjala Rica. In 

other places puffed snacks made by other process-
TABLE 1. CAPITAL COSTS FOR SNACK FOOD Cs are consumed in enormous quantity. For ex-
FACILITY ample, in India a puffed rice product called Muri is 
A. Purchased Equipment 	 consumed at the rate of about 500,000 tons per 

yeicr. Muri is made by a primitive process c~lled 
Vertical conveyor $ 300 sand roasting, in which parboiled rice is moistened
Siurage tanks 	 2,025Incoming conveyors 900 and shaken in hot sand until it puffs like popcorn.Propornoner mill 22,900 An economic analysis has shown that 	 it can be 
Extruder 4.500 made using modern extrusion cooking equipment
 
Diesel engine 8.500 and sold in competition with the traditional product,
 
Water applicat;on kit 125 returning more than 50% on the investment. Fur-

Product conveyor 600 thermore, extrusion-cool,ed Muri can be fcrtified
 
Cooler/dryer/separator 7.200 with protein, vitamihs, and minerals and can be
 
Enrober 2.000 made with broken rice rather than whole rice to re-

Packaging machinery 114,000 dice the co,t.
 
Electrical Equipment 1,400 Withiall'his information in hand. AID began the
 

B. Transportation Costs 	 selection of the most economical equipment.ca
pable of producing extruded products. In 1974, 

Crating $ 1.0'0 Colorado State University (CSU) initiated a project 
Fr,,ight 1.000 in conjunction with AID and USDA to study the use 
Shipping 3,80) parameters of two low-cost extruders, the Brady 

.206 Crop Cooker. manufactured by Koering Farm 
C. Installation Costs 	 Division. and the Insta Pro extruder, Model 500, 

Libor S 1.150 	 manufacturea by Triple "F," Inc. ("Low-cost" refers 
to a very low capital cost per unit of throughput asSupplies 	 400 
compared with other extruders-generally less 

D. 	Services to Facility -0- than $5-10 per pound of throughput per hour ver
sus $10-100 for other types of extruders. They usu-

E. 	 Building 29,500 ally cost less than S10,000 for a unit, whereas other 
extruders cost $20.000 and more.) 

F. Land 	 500 Since it was felt that investigation of the ex-
S 181.000 trusron cookers' capabilities required also an eval

uation (ifthe complete processing system (whichG. 	 Contingency 
(20% of fixed costs) 36.360 included pre-processirg and postprocessing of the 

major ingredients and blends), the pilot plant at 

Total capital costs CSU was provided with ancillary equipmnt flexible 
less working capital S 218.160 enough to address problems which could surface 

in testing programs performed in developing coun
tries. In addition to the two extruders, the pilot plant 

health and nutrition program which is intended to equipment included a diesel tractor to serve as the 
overcome malnutrition among children under two power source to drive the equipment, bulk storage 
years of age and pregnant and lactatinq women in tanks for raw ingredients, a proportioner/grinder 
the poorest 30% of the population. One element in (Modern Mill Model 600), and conveying equip
the program provides a subsidy for purchase of ment. 
nutritious processed foods, one of which will be A wide variety of raw ingredients were tested and 
textured soy protein products, manufactured by e:xtruded on both extruders. Extensive work was 
two Colombian companies using large-scale ex- done on corn. sorghum. wheat and rice, normally In 
trusion cooking equipment. combination with soybeans. To a lesser extent, 

work was done on other combinations, some of 
Previous research and market tests them :n LDC test locations using ingredients not 

Also, for the past several years a variety )f proc- normally available in the United States. To date all 
essed foods have been distributed in direct dis- raw ingredipnts evaluated have been extruded suc
tribution feeding programs in schools and health cessfully. 
centers in Colombia. Among 'hese foods are the Economics of system 
imported process,-ed blended foods In which ce
reals and soy flour provide a nutritous. lo.v.rost T,. economics of low-cost extrusion systems 
food sutable for consumption as i baverago, se.-p. moist l.e considered before they can be ludred 

http:equipment.ca
http:precoo.ed


Extrusion Cooking... 

feasible. As an illustrative rase, the cost of a plant 
that would produce a nutritious cereal snack will be 
presented. This example may be used in develop-
ing the cost for other similar systems. The costs 
may then be used to set a value for the products 

TABLE 2. MANUFACTURING COSTS' FOR 
SNACK FOOD SYSTEM 
Direct Production Costs 

Raw Materials 
Grains S 55.70 
Enrobing ingredients 25.20 

Packaging Materials 65.50 
Labor 5.10 
Utilities 

Electricity 1.20 
Fuel 3.50 

Maintenance 2.68 
General supplies .25 
Shipping costs 450 

TOTAL $163.63 

Direct Manufacturing Costs 

Payroll overhead .42 
Lahoratory .25 

TOTAL $ 67 

Indirect Manufacturing Costs 

Depreciation 7.17 
Interest on borrowed capital 21 35 

TOTAL 28.52 

rOTAL MANI IFAc rtJRING 1301,1,1,; $10282 

"Costs given inS/hr. 

manufactured by the plant and/or determine how 
production rates affect the product value. This val-
ue can be used as an index of the economic feasi. 
bility of the system in comparing LEC's to alterna-

tive systems. 

Snack food facility 

The system is designed to produc-. a nutritious 
cereal snack that can be eaten from small bags 
without further processing. The raw materials used 
to produce the snack were maize and soybean in a 
70% cereal/30% oil seed ratio. After extrusion the 
product was enrobed in an oil-spice-salt solution to 
improve its flavor. 

is shown in FigureA diagram of the system i. 

The raw materials are charged directly to the bulk 
storage: a proportioning mill is necessar for rri'-
ing the raw materials, as well as for pregr:ndiwq to 
achieve good product uriformity. A cooler/dryefis 
used to separate the fine materials for reprocess-
ing. After the product is cooled itis enrobei and 
packaged. Two form-fill packaging machines are 
utilized at considerable expense, although at the 
rate of production chosen, a hand packEgiii 3ys-
tom appears 'o be slightly more expensive. 

A summary of the copital costs for the Lnack 
food production facility is shown in Table I The 
working capital for a two-month period for this sys-
tem would be S70.710, reflecting the investment in 
packaging equipment for the system. 

The manufacturing costs (Table It) are present-
ed on an hourly cost of production basis. The in- 
fluence of the high cost of packaging materials can 

be seer to subttantidlly increase the direct produc
tion costs. The high capital investment due to pack
aging mach,,ry costs also largely affectb increas
ing marulacturrin costs. 

The general assumptions used in calculating tha 
cost of any low cost extrusion s'ystem is shown in 
Table Ill. 

TABLE 3. ASSUMPTIONS USED IN DEVELOPING 
ECONOMIC ANALYSIS OF THE LEC 
SYSTEM
 

Raw InciredlentL; 

RatIrs 70% mairo/ 
30% snt'hean 

Amount purchased 
(V.ot production) 105 

Amount reduced :o 
waste du'ing dehulling 
% i produCtion) .0

11.Par-kiging 

Type of tag 
Bag Size 

polyettyiene 
60 g. 

Cost c-Ir par $0003 
Cardboard case tize 48 bags 
Cost of rse I 38 

it Lat,"Cot.ts 

t4in,hot of. 

Supervisors ( $1.00/hr 1 
Extrt;C. Oifarators

(V .50,1111 ,1 

P.-ti;kaoirq !Lcluipmen 

O;.iriani , (i; .t0',hr 2 
Labort.rs ((t .30/hr 6 
Janitors (d .30 "hr 1 

iV Snippinq Costs 

Maximum truck load (tons)
Sipping rate ($!ton-mile) 

hppin dst'ce (mi) 
4.8
$0.30 

0 

V Procio.ttn RAnte (ib/hr) 1000 

vi , Us.e 

F'ectrical ik.'!hri 20 
Fuel (cal/hr) 5 

Position statement 

At this point it is important to note that AID and 
USDA are supporting this work to explore low cost 
extrusion cookers as a technology which they be
lieve might have applicability in developing coun
tries and which would not otherwise be considered. 
According tc.USI"DA's Paul Crowley, "It is not our 
purpose t nromnote extrusion cooking as a tech
n,.iogy when it is not appropriate or when some 
other technology ir, oetter. Nor do we intend to su.'
qest low-cost extr.,sion cookers or machines made 
by particular ccrn."anies when other tpes are 
more appropriate. Our aim is simply to maKe avail
able knowledge of a new technology to those wno 
might use it to the benefit of those in need." 

This article isbased on material supplied by USDA. 
AID, and Colorado 3tate University. Next: VWho's 
Trying It? 
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PAUTA PARA LAS TAREAS DE
KREGIONALIZACION 

Fcon 	 el Mapa Mudo Mundicrom.- MAPA. DE CHILEi 

10 Trazar con Ifnea gruasa, en ROJOel limit. entre ragones. 
20 Colocar el nimeio correspondimnto yagirgar nombre de regi6n y capital.
30 Perfilar en NEGRO los contornos de 

cada regi6n, dejando on azul lIsfronteras de provincias asi como am 

Destacar en NEGRO Lascapitalu doI 0 
I 	

coa ro6n.50 Colorear coda provinca azf c3mo 
ofescudo nacional. 

60 Indlicar an azul los n,meros doiafgunos o todos los paralelos ymeridianos, principalmente gn las 

I iaaV 

IMAPA DE SUD AMERICAI 
V  10 Destacar C:iile con e1colorldo.

0O AM, 20 Colocar :.ombre do palas. 

VI ' IMAPA CHICO DE PROVINCASl 
aI 10 Anotar nornbre de cad, provincia 

20 Agregar trazos qua delimiten cadsVill regi6n, dejando en azul las frontenn
provinciales.

30 Colormr cada provincia. 

TERRITORIO CHILENOANTARTICo 
sm
10 Darla el mi o colorido deMagallanes.20 	Reforzar do rojo la V quo lo limitsasi como la frontera con Argentini. 

r 30 1ndicar grados 90 y 53. 

/	 *i" , .... 

* 	 S 

;'C10 
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