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TO : Mr. Ronald E. Ullrich
Chief, Food & Nutrition
USAID/Chile

FROM’ : Robert F. Linder
Director
CARE/Chile

Dear Ron,

I sure appreciate your assistance regarding the possibilities of CARE
developing USAID 's OPG projects. -

Enclosed, therefore, for your perusal 1s the project proposal we have
been discussing with New York in the hopes that they will provide all
the funds, but considering the amount required there has been some
delays on their part. We believe that the project is an excellent one
and falls well into the primary purposes of OPGs. It will, however,
need considerable alterations to comply with your format meanwhile,
however, we would appreclate you will look it over and give us your
comments when convenient.

Best personal regards,

Yours %, .
g

ert F. Linder
Director

RFL/gf
encl: as-siated
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SEST AVAILABLE DOCUMENT

PROJECT PRCOPOSAL

I. General Descrintion of Proiecte.

Tn 1974 GOC initiated a program of nresionalization™ which 1is
the decentralization of the Ixecutive Jranch of GOC. The Re-
cions are numberad I throuzh YII from North: to South. In this
proposal we will be dealinz with the IX Region located approx-
imately between latitudes 37°.5 zand 39°.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 posulation exceeds 650,000;
this Region has one of the highest population densities of the
country (about 20). The Mapuche Indian population accounts for
27.5% of the total: 175,000 Indians live larzely in 2,300 "comu-
nidades™ havinz a total area of about 3,500 sp.Km. They practice
subsistence faring for the most part; only sugar beets and lupins
are being cultivated to some extzn% as comnercial crops.”” Of the
totbal Rezional poounlation ¢G,000 have been classified as "rural
poor" with the Mapuches tending to yredominate in this group.

These Maopuche Indians and other subsistence fammers, along with
the poor school and pre=-school ciaildran ir the IX Region will bs
the direct beneficiaries of this prograu.

Ovar the past 15 years, the cOC has worked with CARE in feeding
programs directed to the primary s "ool and pra-school children
of Chile. This project is interdsd to increase the income of
small farmer families, mostly taouchs Indians, inhabiting thas IX
Region of Chile. This -vill b2 dona by osromoting improved cultiva-
tion techniques for dasic food zrains and ths processing of such

See Apoendix No.l Glosszry. Jee Map in Appendix Z.



grains into nutritious foods that will be distributed to school
and pre-school children through existing channels. This will
develop and encourage the use of these basic grains for human
consumption. The grains contemnlated for use in this »roject
(oats, lupins, barley) are présently used mostly for animal
feed.

During the course of this project's implementation it is hoped
to establish the followinz:

1. Agricultural extension to small farmers tc promote cultivation
of grains such as o0ats and barley not baing planted for human
consumption at present.

2. The development and testing of procéssod 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 existing 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). '

‘Lo The distribution of the processed fuods to pre-school and primary
school children using CARI‘'s existing food programming counter-
parts (JUNAER and JNJI). (3ee Appendix 1).

5. The marketing of processed foods through regular commercial chan-

nels.

IT.Objectives:.
Gozls

- Improve standard of living of small farmers in IX Region -~ mostly
Mapuche Indians - by incre2asing their income derived from food

grain crond.



Promote extensive human consumption of local food grains such
s oats, lupins, herley at rresent underutilized as human foods.

A4

Irntermediate Goals

Promote cron rotation and intensive cultivation of food grains
by small farmers in IX Region.

3e% up and opsrate a food zrain processing facility in the IX
Region.

Encourage use of blendad foods produced and processed in the IX
Region by school and pre-schcol children.

TARGETS

First Year:

Purchase up to 30 MT of raw materials and additives for develop-
ment work by INTEC/Chile. (See Appendix 4).

Complete food product develooment.

Second Year:

Complete field acceptance and tolerance tests in IX Region.
Install and start food processing facility in IX Region.
Purchase 195,000 Kg of processed food.

Contract crops with 300 small farmers in IX Region (to be har-
vested and processed in third vear). |
Distribute 195,000 kg. of processed foods through JNAED and JNJI
to 60,000 children.

Third Year:

Purchase 380,000 kg of orocessed food.

Contract croos with 6C0 swall farmers.

. Distribute 330,000 kg of processed foods to 120,000 children and
“ to commercial outlets.

fourtnh Year:

Purchase 625,000 kg of nrocessad foods.

Contract crons with 1,000 small farmers.

Distribute 525,000 kz of processed foods to 180,000 children in
Rezions I, VIII and X and to commercial outlets.

Complete fecsibility study for »rosram expansion.



Fifth Year:
-~ Maintain fourth year levels of purchasing food, contracti.g for

crops and distributing food.
-~ Decide on, nrogram expansion in accordance with feasibility study
completed in previous year.

III. Project Backsround and Justilication.
" In order to demonstrate tha cormitment and concern of both the

I¥ Region Government and the GOC with the improvement of living
conditions in the depressed rural areas see Apnendix No. 2.

Tt 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 tne phasing out of CARE's traditional feeding programs
in Chile and the continuingz economic difficulties in the country,
a progrem directed, as this 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 farers have demonstrated an ability to get
lupin yields which are regarded as fairly high, in the 2,500 to
3,000 kilos per hectare rangs. This has been achieved by inten-
sive cultivation technicues facilitated by the availability of
free family labor; cultivation plots are of the order of one ha.
Tt is desired to extend such intensive cultivation techniques to
oats, wheat and barley since these cereals together with the lu-
pins can form the base of highly nutritious food blends. Present
use ‘of oats, lupins and barley for human consumption is very low.

Lupins are of tha lupinu albus species, varieties Multolupa and
Astra. These are "sweet", i.e. non-bitter, rarieties; the "sweet"”
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characteristic can be maintained by use of certified seed

and appropriate cultivation techniquas. Lupins have a pro-
tein content of 306 wo 40,6 and ;h to 16% fat content, which
make them highly interesting as ingradients in blended nu-
tritious foods. Ain alternative would be the soybean but this
is not cultiveted in th: Région.

Soil quality of the Hapuches' plots tends to be poor, being
rated at best 4 to 5, on the scale of 1 to 8., Soil quality
and crop yields can be improved by crop rotation, e.Z. lupins,
wheat, oats, and so On. Nitrogen fixation in the soil by
lupins is 60 to 120 kz. per ha. leading to very significant
savings in fertilizer. Promotion of crop rotaticn practice

is deemed highly desirable and will devend on the availabili-
ty of outlets for the grain croons. Outlet for food grains can
br provided;

by increased direct consumntion, involving develonment of naw
food habits through education and promotion.

I
2t JUATB and JNJI, expected to eipand to aboub 106,000).
by institutional and commarcial consumotion of processs
through other existing outlets.
It is pronosed to use outlets 2 (CARE institutional) and 1
(direct family consumption) to achieve the final goals of this
project. The CAR3 institutional outlets will be used in the

I¥, VIII and X Regions (latitudes 36° to L4° south).

The Regional Government (Intendencia Regional /SLRPLAC) has
coordinated all activities aiminj at rural deveroovment under
a frame-work called Prozramd Intscrado de Desarrollo Rural,
(see Appendix Ho. 2) under wnich heading the project proposed
herein will come too. A document describing the PIDR exists.
Individual vrojects under PIDR are the responsibility of the
Regional Secretariats (A\griculture, Health, HEconomics, etc.)



IV. Project Implamentation and ddninistration

A. Tirst Year (CY 1673)

1, Hegotiation and signing of agreement between CARE and the Govern—
ment of IX Region.

2. Sizning of subcontracts with other pzrticipating agencies, i.e.
INTEC, Caprosem, U. of Chile/Temuco, others.

3, Develooment and testing work at INTHC/Chile using ewstruding
equipment provided by CARZ (to be ordered upon signing of contract).

L. Field acceptance and tolerancs tests in IX Region by Universidad
de Chile/Seds Temuco, using food oroducad at INTEC.

5, Initiate extension vork for cultivation of oats and barley by
small farmers.who vwill marticipate in project (Caprosem S5.A. and
INDAP).

6. Begin training of field rersonnel for home economics work with
small farmer Tamilies (Univasrsidad dz Chile/Sede Temuco and nos—
sibly other agencies).

7. Begin study of IX Region nrivate industry in order ©o identify
the prospective naitners for food processing. (PFP).

8., 3et up the Project Administration Board (PAB) for the overall

adninistration of the project. GOC IZ Region, CARE, CGaprosem,

and other participating agenciss to Dde represented.

ov

3. OSecond Year (2Y 1979)

1. Continu=s acceptance and tolerance tests. Note: if required p»pro-
duce additional batches of food at INTzC.

2, formalize contract with partnar in food nrocessing.

3. Order necessary additional esuioment for food procassing.

L. 1Install and stert up food processing facility.

MAZB and JNJI through

5, Manufacture food for distribution by

November,
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Distribute food: JHAZD through Novsmber, JNJI throucgh Dececmber.
Contract for crons to be planted July throuzh Septembar. This
will be done by the Caprosem 3.i. seced cocperative under rcon-
tract to TAB or to the Intendencia Regional.

Start home scononics axtension prozram aizned &t small farmer
families. By Universidad de Chile/Temuco campus.

Third Year (CY¥ 1980)

Continue home economics extension program.

Resume food manufacture in Jaruary or Februarye.

Continuzs food distribution by JNJI in January.

Resume food distributicn by JNAEB and JNJI in March in IX Region.
Begin market dev2lopment for commercial sales in September. This
will be done by Partner for Food Processing,

Resune and expand basic grain production'contracts with small
farmers in March/April and July/September. To be done by Ca-

proseam Sehe

Fourth Yzaar (CV 1931)

~Continue home economics extension prograie

Continue or resume food manulacture.

Continue food distribution by JRJII.

Resume food distribution by JNAZB..

Make feasibility study for expansion of food processing faci-
1ities to serve both inctitutional and commercial markets
throughout Chile (iiarch through 3estenber). To be done by pri-
vate agenciss under contrzact with Intendenciz Regional.
Initiate phase-dowm of $ARL sarticination in food distribution

to level nreviously azreed on ;itia PA3 (in Jung).
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rifth Year (0V 1982)

Program continues, 22 implementation and administration plan
for CY 1951,

Phass=down of CARD narticination in food distribution to e
completed bi Juna 30.

Decide whether CARD is to continue narticipation into next MYT?
period.
If feasibilitv study warrants it, eywand grain production, food

processing, distribution and marketing activities for the benefit
of an ever increasing nunber of small farmers. To be done by
Intendencia Regional and privatz business in IX Region.

Materials, Remittances, Costs.

First Year (CY 1973)

Materials and Squipment

Raw materials and Additives Us3 10,000
Brady Extruder/Cooker 12,000
Contract with INTSC/Chils 12,000

(see Appendix No..L)

CARE expenses in IX Regicn

Transvortation 1,100

Expendables 500
10;5 contingency funds 3,570
Total M&RE 39,270
GOC IX Region Input 13,090*

¥JARE P%0 plus costs unknowm at this time.



3econd Year (CY 1979)

Additional Manufecturing Zquipment
CARE participation in nurchase of
195,000 kg of vrocessed food (5C:)

Contingency fund (57%)

Total CARL M&i

GOC IX Region Input

Participation in purchase of
195,000 kg of processed food (40:5)

CARE P&O
Home sconomics extension progran

TOTAL

Third Year (CY 1930)

CARE participation in purchase of
380,000 kg of orocessed food (503%)

Total Mo
GOC IX Region Input

Participation in purchase of
380,000 kg of nrocesssd food (LO7)

CARE P&O

Home economlcs program

Total GOC

Us3$

22,000

70,200

=

-
O
o
O

A8
On

-
o2
O
O

16,800
32,270
5,C00

84,070

136,800
136,800

91, 200
455600
10,000
145,800



Fourth Year (CY 1981)

CARE participation in purchase of
525,000 k3. of processed food (40%)

CARE M&Z

GOC Input IX Regilon

Participation in purchase of
625,000 kgs. of processed food (607%)

CARE -P&0

Participation in feasibility study
(50;5), other half on private sector

Home economics extension program

TOTAL -

Fifth Year (CY 1932)

CARE participation in purchase of
625,000 kg. of processed food (25%)

CARE M&D

GOC IX Region Input

Participation in purchasa of
625,000 %z. of processed food (75,)

CARE P&O
TOTAL

Us3 150,000
150,000

225,000
50,000

12,500
10,000
297.500

93,750
93,750

281, 250
31,250
312,500



DIRLCT MATERIAL
TBEREFLTS

Total CARL/ FARMERS* CHILDRIN%*#*
GOC Cost US3 Uss
uss
First year 52,390 —— ——
Second year 180,870 27,800 117,000
Third Year 283,600 544400 228,000
Fourth Year 447,500 89,300 - 375,000
Pifth Year 406,250 89,300 375,000

¥ based on an estimated return of US3 0.10 per kg of delivered

grain.

*# based on an estimatea value of U33 0.00 per kg of delivered

processed food,



Year 1

Year 3

Year 4

Year 5

Year
Year
Year

Year

wi oW oo M

Year

-12 =

CARS M&3

39,270

0

8,200
136,800
150,000

93,750

Us$ 516,620
‘ over 5 years

GOC_INPUTS

13,090
81,070
146,800
297, 500
312,500

Us3 853,950

ovar 5 years
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GLOQQLRY

. Regionaligzacidn:

Intendenciaz
Intendente:
IX Regions
vConmunidades":
JMNARD ¢

JNJIs

IND.‘\P *

IDIe

CORF0:
ODDPLAN
SELIPLAC ¢

INT=C/Chiles
CAPROSLII:

P JLID_IL

Policy and process of dzcentralizing National
Government. Started in 1974 by GOC.

Sovermment ol & ldegion,

Governor cf a Region.

Consisting of Trovinces of Halleco and Cautin.
(3=e Map)

Indian commuinities who
Junta Nacional de Auxilio [REscolar y Becas
(National Council for Aid to scheols and

scholarshins). CARE's school feeding counterpart.

farm land in common.

(National Council for kindergartens). CARE's
countervart for kindergarten fzeding
Tnstituto de DJescrrollo Agrooecuario, (Institute

for Azricultural Develonment)
(Instituto de Desarrollo Indigena. (Indian De-
velo-mant Institute)

Corvoracidn de Fomento de la Produccién. Pro-
duction Develorment Corporation.

National Planning Office.

IJ

Regional rlamning Office.
earch Institute.
arative in Temuco that will srovide

Technolnsical Aes
A seed coop
most of thsz seeds to the small fammers benefited

by this nroject.



Anvendix No. 2.4
Unotfrcial Translation

Renublic of Chile

Interior Government

Intendencia I Region

TEMUCO Mxempt Reselution No._GL
TEMUCO, April 26, 1977

Ir view of:

1. Thes importance and priorisy that the integral Program of Rural
Develoyment has as a part of the strategy and Regional Plan of
Development of the Frontier IX Region; a orogram that assists
especially the most needy sectors in the rural areas and in
general channelling the Governmental program action toward the
spatial, social and economic development of the Region, as en-
visioned in the process of National Regionalization.

2. The imnortance and effect that is achieved through the inte-~
grated Socio Rural Develonment Program for Los Lagos and Cautin
(Contract UNICEF-ODIPLAN) and by the joint actions of Zducation,
Health, and Indigenous Development and the private sector since
September 1973.

3. The need to plan and coordinates all of the regional and sectorial
resources toward rural development objectives and the need to
anply a model of sistematic execution and integration of the
different sorvices invelvzd in the rural sector to obtain an
efficient and peram=ansht of action of all aress involved with the

Program for Integratad Rural Develomment.

The facilities contemnlated in tha zrticles 5 of Decree NHo. 573 of
rae Hoe. 575 of 1974,

)
(e}
[
)}
(e}
[¢]

1974, and ilos, 1=2=3=h=5-6~3= &
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SID=RING:

urgency to create an intersectorial structure of functions and

1
sarvices that will comzly with thz nzads cshownt above and

need to leove withouo af Resolution Mo. 73 of

T
Tntendencia IY Ac-ion of May 13, ;970 and to modify the Icemnt

»
—
W
EJ
H
[§]
N »'_}
:’r

olutior lio. 25 of IMarch 2, 1977.

T RESOLVS:

1.

To create an Intersectorial comraittee for the lural Development
of IX Region. This crzanism will be presided ovar by the- In-

tendente of the Region and will be made un of:

-\43

-~ Ministerial Regional Secretary of Agriculture

- " " n o Health

- " " i of Sducation

- " " " of Public ‘tiorks

- " " " of Liconomy

- n " " of Land and Colorization

These membars will sarticipate nermanantly and deciSLVG}y vilien
the Intendente femional raequests it, They will have the res-
ponsibility of the oxecunition and maintainance of the actions
of the Integrated Prozram Ifor Rural Development as well as the
varticipation in the channelinj of hwnan, technicel, material
and I

-~

inancial resources of their iiinistries or dependant ser-
vices in a coordinated and efficient manner.

In addition, the followin; nersons will also particirate as
pernanent guests and with power vo intarvene in the delibera-
tions of this Jomaittee; to ba desiznated by the Intendente

- 3 renresentative of the Private Sector of the Region.

~ 3 Viceraector, Diractor or Repres:ntative ol each one of the

Universities ol tie lasicn.



3.

- a National Diractor of the Indigenous Development Institute
(IDI).

- the Ixecutive Director of the 3asic Program of Rural Develon-
ment, designat:d by the Intendentco.

The Regional Secretary o Plaunning and Coordination of the IX
Region, will have the responsibility for the general planning
and coordination of the program, in line with the National po-
licies of the National Planning Office, ODEPLAN, and through
an interdisciplinary and multissctorial team of studies with
the attributes and responsibilities stipulated in the Decree
Laws No. 573 and 575 of 1974 znd D.5. Ho. 746 of 1975.

Assign the Regional 3ecretariat for Planning and Coordination
of the IX Region, the responsibility of drawing up a list of
regulations which will show in detail and facilitate the func-
tioning of the interssctorial committee of the Integrated Fro-
gram of Rural Devclonment.

MAKZ NOTS AND BE ADVISID

DANIEL ARRIACADA PINEDA FRANCISCO CONTRERAS ACUHA
Coronel Secretario Abogado
INTENDEZNTE IX Rezion INTENDENCIA IX Region
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JEST AVAILABLE DOCUMENT sz

THTRGRATEY PROGRAL CF 2URAL DOTILOPHENT

T{ RIGICH)

1. GENSRAL PER3PECTIVS OF THE 2R0G:.ud
1.1 Re-ional Government and Intesrated Program of Rural Develonment

D

-~ The stratesgy of Davalonuent ol
of concern in the prioritv tasks of development.. Concerns that are:

+he Fronstier comorises 4 large aress

©

(O]

established especifically in the concepts indicated below:

a) Development of the nroductive agricultural and forestry sector.

b) Devslopment of the industrial sector with an emphasls on the
derivatives of the procassing of agricultural and forest, raw
materlals, specially with an orientction to food.

s) Devzslopment of tourism,

d) Integral development of the rural sector with a special emphasis
of small farming sector, specially the cconomically and socially
denressed sector.

This last point is a great concern of the Regional government and has
been channellad into the I TEGRA 30 PROGRAM FOR RURAL DEVELOPMENT.,
This channsl, which will specially involve the participation of both
»ublic and private sector, bacause it is a program of subsidiary
action of the state dirscted toward a sector that is incapable of
initiating its own developnent will adjust to a orocess of planning
and coordination of action emanating from the National and Regional
nlanning organism. T, ordar shat the Rezional government and compe-
tent organisms achieve = rational and optimua use of the human, mAa-
terial and financial reszourcsas provided by +he Central Government for
development;
The strategy for the Frontier devrnlonment should clearly distinguish

N

itself in two areas of octil

(8]
)

Py |



T

~ Pirst, that action -mich does act reguire the direct state
support for'initiation of grovtn.
~ Second, that action in which the nublic sector is essential

ct

becauss Shz arer zlone could o achieve results.

Tntersectorial Committee Jor Jural Dewvclooment.

Page 5~

The Region2l Ministeris sscrebarics will see that thelr res-

pective services, or dsnendant instituticons execute worlks and

implenent programs, (troining, production, reforestation, pu-

blic health etc). |

“ith these dependant and similar orcanizctions work teams and

units will be Fformed under thelr supervisioh in order to caryy
out the tasks of th: nrogram.

Tn “his manner spesial parsicination will be given to INDAP
(National Iastitution for Agricultural Davelopment ), IDI
(Iﬂ5u1tuto of Ind1~ nous Developasnty), CONAF (Kational forestry
£ 1 Health Services) INACAP (National
Capacitation Institufe, 270 (Production Dewrelopment Corpora-=
tion) VIALIDAD (Hishwmy department) ARTISANIAS (Handycraft)
30ER (Society for ths construction of mducation Sstablishments)
UNIVERSITINS, snecially in ragsarch and statistics.



Anvnendix 2.0

Frogrmas Ministeriales ODIFLAKN 1977 (Iirnisterial Prograas 1977)

(Unofficial translation)

SOCITAL PROGRALY

V.1.GENERAL OBJECGTIVRS

a)

b)

Bradication of extreme poverty

The extreome poverty attempts ag:inst human dlgnity and its exist-
ence constitutes a vicious circle because poverty generates more
voverty and more impediments for nersons to try to get out of it
and obtain their fulfilment as human beings.

Bqual opportunities to all Chileans:

Will continue those programs intanded to assure each person, work,
education, health, tho odtainment of an appropriate lodzing and
socilal security.

T.5.12 Junta Nacional ds auxilio Lscolar y Becas (JUNAZB).

b

Progrzm of Assistance. The volune of financial resourcss will bhe

increased by 12.3:5, that is destined to this program, having as
principal objective the inprovament ol caloric and nrotein content
of tha feeding ratlions un to a 3073 of tue daily raguirements of
children attendins primar:; education. The goals for next vear,
according to thz budsstary assignation for 1977, are the serving
of 750,000 breakfasts and 200,000 lurches daily during 130 days.

National Commuissior of 3cientific and Technological Research
(CONICYT)

Child care and Education »rogram.
=]

Dsecutins Orrzanism: I[Wnistry of Interior through the Junta Na-—

cional ¢2 Jardines Infantilos


http:Executin,.fr
http:accor;'.ng
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Obijeactivas

- Provide to pre-scacol childiran of extrame poverty and adequate
care in oducotion and nutrision that gusrantees a normal psydo-
shysiologic davelonment 2n? rood results in school.

- Give frea time to mobhars of linited resources to allow them to

work and contribute to thaelr hones,

GOALS for 1977:

Assist at least 50,000 nre-sc
tiles and Centrcs de atencidn Intzgral.

To attain thiz goal there is a budget for 1677 of 3 238.104.000
approved by the Trsasury.

TL.1l MINISTRY OF AGRICULTURD

ceessecsasssarsnae

Ceneral Objectives

a) Increase extension and resecarch. This will be accomplished by
searching those conditiors that will make possible the private

competitior. as a means to improve thess services.

Land Tenure

- M™nalize the material delivorr of the 13,000 parcels of land pro-
srammed dnring 19706 bafors Iar 1 of 1977.

ignation of 211 the lend of CCRA to end the process

- The Institute of Agricultural Develonment will make beforc A)rll
30 & diagnosi: of the (ninifwndista) sianll farmars sector with
+the aim to start as soon 2s nessible from this date with a legal
prozram for the regularizccion of the deeds Tor this sector.



BEST AVAILABLE DOCUMENT  cnecsicisimsonses

Policv of Rurel Dewzlo wisnt: e sraditional osolicy has been
alo

o

9]

focused only to develo: land activitios. lleverthaless, it i

nacassary to cttaln it

'3
ct
)
I
-
]

1 rural devzlopmant, considering all

the clements, the oo roshic situstion and the 2conomic potential.
Tr regarding social asmacts, Lhi:s must be extenwsd to the improve-
ment of tha conditiuns of 1ife of »urel inhabitants; for this, the
Plan contannlabes She continuation of tha imnlamenvatlon of »oli-
cies in the vural ares razardinz hazlsh, aducation, housing, slec—
tricity and communicuclon,

Also it will continue und will »ush forward the Trogram of rural
training specially orientated towards tie training of agricultural-

st3.

)

Napranectives of develcnment of tns orez

The increases of the anticinated surfaces for 1981, in relation
with 1975, arc in the order of tasz LCO CCO he,., that is to say,

145, which together with %l better expected flOlda’ will perait

an increase of the arricnltural »roduction superior to the increace

of the ponulation.

On the other hand, good onerspectives ars szen of an axtra increase
in thz value of the nroduction in a short time in exports, special-
1y beciuse of the tandency shown in rscent years by the legumine
grains and dry fruits, 2and in 2 aidille time, 2y a major industrial-
ination of agricultural nroducts in general.

Tt is estimated that in the 1975-1G51 Heriod, agricultural invest-
1lion lollars, of which only 9,25 will corres

e

ment will reach 729
sond to investments sff2ctel by the puslic sactor,
Ministro Roberto T. kelly

Chile- &stratzegia 7 nershactivas de Desarrollo (1975)
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B. Agencies, Institutious etc,Harticinating in Proiacte.
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Intendencia Regional (IZ Regicn fovernrient ).

To act a5 parisner in somnl agreement with Calie

To_mobili:e lJecional resources LOT nroject, 1in luding mannower,
institutions and funils.

To carry out gnecific tnsks ghrough ths Ajency oOr regional se-

ratariats (Planning, seononics, agriculture, HE )

c
Jetalls on this will be apalled oub separately.
CARD

T¢ Provide materials and egquipment for both tha developuent

and testing and th2 actnal nroduction TNRSeSe '

To checx out pregress of all .roject activities.

To insure banalits €0 arall Farmer fami..es znd food recipienté.
To finance, organisze and nversee dalivery of processed Pood to

appropriate local a=ancies (JUIADER, JNJT)
To check on quality of nrocessad Toodse
Instituto de Investigrciones Tecunlogicas INTEC/CHILS

(Under Contract to CAR3 and Regional Governmant )

Carry out develonment and jnitial testinz of processed-foods.
sngineer oroduction Ffacility to-be set un in IX Region (possibly
with technical assistancs from U3Di/Colorado State University).
Collaborats with Univarsidad ds Chiie/Sede Temuco in field
acceptance tescts.

pProvida bacxun muality contirel of processed foods.

Carry out additional dewvalopment work vhenever required.

Universidad e Chilz/Saede Temucen

garry out filz2ld sceonbansy and tolerancs tosts of processed
roods in IX Regions
sremotional work aimed at the direct
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Carry
consumpbion ¢f 0&i3 and lunins oy the monulation at larse in

the T Acsion.

ppivats Sector (Lindar contract with Resional Governaent and CANI)



5.1 Caprosem S.d.: provids coalds and extension sorvicas to small
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farmers for the cultivation of ouls, lunirs, barley, whaot;
surchase grain crovns ITro: sacll feimers on bshall of project

for supoly of [ood nrocessing

Company X (to bz salectad at lataer date)s: operete food »rocessing
Tacility under contruct to sroject.

Contract will state Lfood snecil fications and nroduction quotas,
year 0Y YootTe

pPublic Sector (Regional Govermient)

Tnstituto de Desarrollo Agronecuario INDAP

To provide credit to amall farmers using existing credit schemes.
To nrovida extension services to small farmers whers recuired.
Corporacidn de Tomento da la Produccién  CORFO

T6 select Company X

mo insure Shot oneration of Cood orocessing facility is carried
out in comnliance with controcs siznad b Company X, to seélect
and oversee local contwicting acencies vhose services rma7 b2

- wINY

required for the satbing un of the Dood nrocessing facility.

servicio Regloral dz Planific:zcidn v Goordinacidn SERFLAC

mo coordinnte snd ovorses Al apofact ~ ralated activitics by

~ublic sesctor in I Annlon,

To insurs budgcatin: and availahility of »roject - related public

1.
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funds, 23 ra7u
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INTEC

Instituto de Investigaciones Tecnoléqicas ‘CORFO
Cas.th 607

Sartingo de Chile

Aven  Sta. Marta 06500 (Lo Curro)

Te'etonn 2(HN5S

Santiago, october 7, 1977
N? 82.320.77,

Mr. Robert Linder
Director of CARE/CHILE

.Orrego Luco 42 (Providencia)

CITY RE: Proposai fer Precnoked food
blends .-

Dear Sir:

Following your conversations with Mssre,
F. Rossi and A. Trier of our Food Téchnnliogy Department, enclosed pleasc
find a proposal for the developman: and testing of precooked food blends,
We will be happy to discuss this proposal with vou 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 carried
cut in the IX Region. In particalar we will be able to assict local agen-
cies such as the Tenuco campus of the University of “hila reoa:d1ng ACCLn-
tance tests of food, provide technical baikup to select the local c0mpawy
that will be in charge of operating the focd processing plant, carry out
the engineering work necessary for specificaticns, design, constvuc*uw
and startup of the plant, etc.

Tne sudy2t of our propnsal amounts 'v
USS 11,880, with a schedule of € months erfective working time. This suim
does not include tax (IVA). 1 assume your institution has a ftax evemplion.
which will have to be clarified with vour lawyer.

INTEC's compensation.can-be either in U.S.
currency or local currency, praferably und2r a Tump sum payment clan. For
instance 35% down payment wher actuai wo-k starts, 35. three months ther:-
after, and 30% final payment on delivery of final report.

BEST AVAILABLE DOCUMENT



instituto e Investigaciones Tecnoldgicas; CORFO

' v Casilla 567
Santiago de Chlle
6 Avda. Sta. Marla 06500 (Lo Curro)

Tal6fono 201055
INTEC

The contract can be signed any time
you deem it convenient, tut actual vork shall commence once the ma-
chine is delivered at the INTEC site, which will be the starting date
for the 6 month - long project.

With best wishes, and ready to cinvark
upon such an interesting r & d work for rural development, | remain,

Very truly yours,

RICARDO BERNER
DIRECTOR OF COMMLRCIALIZATION
INTEC/CHILE

Encl. 2
RBB/sps.
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BEST AVAILABLE DOCUMENT

PROJECT PPOPOSAL

DEVELOPMENT OF PRECOQKED BLENDED FOODS
BY LOW-COST EXTRUSION TECHNOLOGY

Submitted to ¢ CARE/CHILE

cubmitted by : Instituto de Investigaciones Tecnoldgicas

Santiago, Chile

Cctober, 1977
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DEVELOPMENT OF PRECOOKED BLENDED FGODS BY LOW-COST EXTPUSION TECHNOLOGY

1.~ INTRODUCTION

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 tecknolozy 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 demconstrated. The technology is flexible in allew
ing a rather wide range of input raw materials chosen among ce -
reals and food grain legunes in such a way‘as to insurc a nutri-
tional value balanced in bcts protein and calorie content.

1.2 It is desired to apply this technelegv for the benefit cf under-
privileged rural populations in southern Chile making'maximum
use of existing CARE/CHILE and GCCh structures and programs.

1.3 INTEC/CHILE, & non profit publicly owned research institution,
has pursued development work based on convontiongl extrusion tech
nology since 1970. Machinery and gijuirment used in this work
were made available to INTEC under USAID progrems. Development
work has covared:

1) Precooking of cereal flours;

2) do. grain lerume [lours;

3) do. careal/legume flour blends;

4) texturization of oy and pearut flours;

5) Application of precookxed and textured products to specific
foods.

This work continues and will in parricular cover texturization of

lupin and cottonsee¢ fiours. Some work nas also been doue on the

conventional ecuipment to simulate Low-CosST axtruder processing

of flour blanids.
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The INTEC/CHILE development wprk has materially contributea to
the commercial introduction of conventicnally extruded and tex
turized foods to Chile on a large scale. For instance, the pro
duction rate of precaoked'flour blends for use in GOCh food dis
tribution programs through the National Health Service SNS to
families exceeds 10,000 metric tonnes per annun.

Introduction of low-cost extrusien technology to the country will
require availlability 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 cn such a ma-

chine within a period of six months effective working time.

2.- PROJECT GBJECTIVES

2.1

2.2

2.3

To completely ricvelop, specify and panel test up to three extru-
sion cooked foed blends incorporcting raw materials such as oats,
lupins, wheat, barley plus DSH and other additives as renquired.

Te 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

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

other agencies in the arount of up to 5 metric tonnes,

3.~ PROPOSED ACTION

3.1

To install and operate at INTEC/CHILE, on a temporary basis, one
Hodel 2160 Brady Cooker/Cxtruder for development and testing pur-
poses. This work to be completed over a periocd estimated to be
six months effective working tire.

After completicn of this rhace the Cooker/Extrucder will he avai-
lable for transfer to & lecatien in southern Chile for actual food

production.
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3.2 7o detemmine Cooker/Extruder operating conditions for the proces
sing of up to three food blends incorporating two or three of the
following flours: oat, lupin, wheat, barley.

To determine conditioning racuirements for the food grains invol-
ved in the processing.

3.3 To run chemic2l, physical, bactariol ogical and panel analyses cn
samples of the processed blends chosen feor actual production,

Ditto for modifications of thess blends invelving DS, sugar, salt,

fe ]

dditives, flavors, etc.

Some acceptance tests to be run with children at neighbouring
schools,

3.4 To establish prelimirary specifications for production processes
(grain to fiaished product) for each of the food blends designated
for acrtual production.

3.5 To estimate cost of final products on the basis of raw materials
costs and processing yields/losses.

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

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

INPUTS AND BUDGET

Note: INTZC/CHILE is a non profit organization. Costs charged repre-
sent best present estimates. The actual centract to be sipgned by
CARE and INTEC car provide either for 1) lump sum payment or ii) pay-

ment according to actual expenditure as per detrailed accounting,

h,1 CARE/CHILE inputs net billed
- dne model 2160 Brady loo¥er/fxtruder complete with 170 HP motar
and starter, 30 cre, 380/22C 7, rlus attachment fcr wartar injav
tion and spare parts regulive:z fov 2,702 hours running time on

5% fat conteat flour blenlds.
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- Raw matarials including clean ost, lupin, barley and wheat

grain nlus straight wheat flour, DTM, sugar, salt, minor ad

ditivas., Total estimated at up to 30 tons. Netails to be

supplied in due time,

- Packaging materials, ditto,

4.2 INTEC/CHILZ expenses reuuiring direct payment (stated ir US,

currency)
1, Installation of extruder/ccoker 1,000
ii. Utility operating costs:

[ R
e
e

Extrusicn cooking 500
Grain cenditioning and crushing/grinding 400
Extrudate milling/blending/packaging 500
Expendable laboratory materials 750
Transportation 150
Personnel costs 7,500
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/cucker is dalivered at the INTEC facilities.
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We move and learn at ditlerent speeds depend-
ing upon what we arg exposed to during our devel-
opment. This article describes a technologv which
cossibly can be used by less developed countries

to produce nutritious foods at a low cost.

In simple terms, extrusion cooking is a process
in which materials are heated and worked mechan-
ically while they are passing through a com-

- pression screw and extruded through a die or other
restriction. When applied to foods. the extruded
materials generally reach temparatures of 250-
350 F in the extruder, remaining thera, hawever for
only a few seconds. The material generally be-
comes plastic during cooking and often expands or
puffs when teaving the die as moisture containec in
the material flashes to steam.

This results in changes in materials that make
extrusion cooking a very valuable and unique nruc-
ess. It removes the raw, uncooked flavor from fuad,
replaging 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. The products become more
susczptible to enzyme action and ahsorb water dif-
terently. 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 enzymesy and
prevent their adverse effects. It can rebuild prod-
ucts by plasticizing and. reforming them in new
shapes and sizes. And it can change texture by
creating porous, aligned structures that are in
some instances quita unique.

Extrusion cooking 15 now practiced mdely in the
manutacture of textured soy protein procucts
which are used as low-cost meat substitutes and
extenders. It is used extensively ta cook cereal
flours to maka faod ingredients like the processed
corn meal used in corn-soy milk (CSM). to rake
pet and animal feeds, and to make snacks itke the
popular corn curls.

Aithough it is a relatively new technology, it has
been adopted gquickly and now plavs an imgzortant
role in food manutacturing in the United States and
Europe. For this reason it has beer of special inter-
est in programs in which develoaing countries have
looked for technology lo produce low-cost nutri-
lious foods. Low income masses in the less devel-
oped countries-(LDC's) usually derive most of their

calories and protein fram cereals such as rice,
corn, wheal., sorghum, etc. The staple 1s usually
supplemented with legumes and an 2ccasional
portion of meat. fish, or chicken. Such diets tend to
be low n calories and deficient in protein, espe-
cially for certain groups: women ol child bearing
aqe, tants and preschool children.
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FIGURE 1. BLOCK DIAGRAM OF SNACK FOOD

SYSTEM _,
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Most of the people affected by mainutrition in
these countries are found in small rurai commu-
nities or in urhan stums. In both areas, a commaon
heritage of poverty. ignorance, poor sanitation and
other cnnditions contributa to the jroblan of mal-
nutrition and interfere with its solution.

Solution to problem

What can be done to solve the protlem? Jne
approach (s to start from the food supp'y side =d
acdd neoded nutrients by fortification with essential
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amino acids, minerals and viamins, Also Liended
foods consisting of muxtures of cereals and lo-
gumes or of cereals and orated sourcen such as
soy and ol sreds can be orocessec into nutnticus
food products which are organ:caily accuptable to
the consumer

Extrusion cooking’'s potential as a technalogy for
producing these kinds of foods from commodities
grown and processed in developing countres nas
toen studied by the Agency f{or International Devel-
opment (AID). the U.S. Dept. of Agricultur: {USDA),
and other governments Anda research organizationg
for several years. For example the govarnment of
Colombia 1s currently developing an intearated

R T N T e R A L e L

TABLE |. CAPITAL COSTS FOR SNACK FOOD
FACILITY
A Purchased Equipment

Vertical convevor S 300
Storage tanks 2,025
Incoming conveyors 900
Proportioner mull 22,900
Extruder 4,500
Diesel engine 8.500
Water apphcation kit 125
Product conveyor 60N
Cooler/dryer/separator 7.200
Enrober 2.000
Packaging machinery 114,600
Electrical Equipment 1,400

8. Transpnrtation Costs

Crating 0§ 000
Fringht 1.0nc
Shipping 3,800

C. Instaltation Costs

Labor : S 1150
Supplies 400

D. Services to Facility —0—
" E. Building 29.500
£ Land i 500
3 181,000

G. Contingency

{20% of fixed costs) 36.360
Total capital costs
less working capnal $ 218.160

TIVASRGITL koo S aTPagI IR L1 P " A P s B0 B N AN . YW RS R B PTI.

health and nutrition program which 1s intended to
overcome malnutrition among children under two
years of age and pregnant and lactating women in
the poorest 30% of the population. One element in
the program provides a subsidy for purchase of
nutritious processed foods, one of which will be
textured soy protein products, manufactured by
two Cnlombian companies using large-scale ex-
trusion cooking equipment.

Previous research and market tests

Alsn, tor the past several years a variety 3f proc-
essed {oods have heen distributed in direct dis-
tribution feeding programs in schools and health
centers in Colombia. Ameong these foods are the
imported processcd blended foods in which ce-
reals and sny flour provide a nutrit.ous, low-cost
food sudable for consumptinn as a haveragn, soup,

o tiour o takinig.including the CSM groducts tur-
mshed by the U.S undes P.L. 480, nroducts which
contan about two-thirds precoowed corn meal
made wath 2xtrusion rookers. According to the
ajreament between the Colombian government
and »ho looa donor arganizations, impor'ed foods
wili be phased down over time and discontinued al-
toget:>r ry 1978 Beqinning n January of 1076,
Coloymup.a started manufacturing a locally formu-
Intad tiended foodd, Bien-starina, 1 three muxing
prants having a total ¢rinacity of abeut 20,000 tons
poer yeu

A third type of product, srack foouds. can be
madge hy exdrns.on cooking, like the corn curl
shacks made by Jack's Snacks in Custa Rica. In
other places pufferl snacks made by other process-
¢S are consumed n enormous quantity. For ex-
ample, in India a puffed rice product called Muri is
consumed at the rate af about 500,000 tons per
year. Muri is made by a primitive process called
sand roasting. in which parboiled rice is moistened
and shaken in hot sand untit it pufls like popcorn.
An economic analysis has shown that il can be
made using modern extrusion cooking equipment
and sold in competition with the traditional product,
returming more than 50% on the investment. Fur-
thermore, extrusion-cooked Muri can be fcrtified
with protein, vitamins, and minerals and can be
made with broken rice rather than whole rice to re-
diice the cost. ' .

With all *his information in hand, AID began the
selection of the most economical equipment ca-
pable of producing extruded products. In 1974,
Colorado State University (CSU) initiated a project
in conjunction with AlD and USDA to study the use
parameters 2f two low-cost extruders, the Brady
4206 Crop Cooker. manufactured by Koering Farm
Dwision, and the Insta Pro extruder, Model 500,
manulactured by Triple “F,” Inc. {"Low-cost” refers
to a very low capital cost per unit of throughput as
compared with other extruders—generally less
than $5-10 par pound ol throughput per hour ver-
sus $10-100 for other types of extruders. They usu-
ally cost less than $10,000 for a unit, whereas other
extruders cost $20.000 and more.)

Since it was felt that investigation of the ex-
trusion cookers' capabilities required also an eval-
uation of the complete processing system (which
included pre-processing and postprocessing of the
major ingredients and blends), the pilot plant at
CSU was provided with ancillary equipment flexible
enough to address problems which could surface
in testing programs performed in developing coun-
tries. In addition to the two extruders, the pilot plant
equipment included a diesel tractor to serve as the
power source tc drive the equipment, bulk storage
tanks for raw ingredients, a proportioner/grinder
(Modern Miil Model 600), and conveying equip-
ment. .

A wide variety of raw ingredients were tested and
exruded on both extruders. Extensive work was
done on corn, sorghum, wheat and rice, normally in
combination with soybeans. To a lescser extent,
work was done on other combinations, some of
them :n LDC test locations using ingredients not
normally avarlable in the United States. To date all
raw ingrediants evaluated have been extruded suc-
cesstully.

Economics of system

Tk ecanomics of low-cost extrusion systems
must be constdered belore they can be judned
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Extrusion Cooking . ..

feasible. As an illustrative case, the cost of a plant
that wou!d 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 Matenals

Grains $ 55.70
Enrobing ingredients 25.20
Packaging Materals 65.50
Labor 5.10
Utilities
Electricity 1.20
Fuel 3.50
Maintanance 2.68
General supphes .25
Shipping costs 450
TOTAL $163.63

Direct Manufacturing Costs

Payroll overhead A2
Lahoratory .25
TOTAL S A7

Indirect Manulacturing Costs

Depreciation 717

Interest on borrowad capital 2135
TOTAL § 28.52

TOTAL MANLIFACTURING COGTS $192 82

*Costs given in $/hr,

manufactured by the plant and/or determine how
production rates aftect 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 produca a nutntious
cereal snack that can be eaten from small bags
without further processing. The raw malterials 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-sall solution to
improve its Havor,

A diagram of the system is shown in Figure 1,
The raw materials are charged directly to the bulk
storage: a proportioning mill 1s necessary for mix-
ing the raw materials, as well as tor pregrinding to
achieve good product umformuty. A cooler/dryer is
used to separate the fine materials for reprocess-
ing. After the product is cooled it is enrcbed and
packaged. Two form-fill packaging machinres are
utilized at considerable expense, aithougn at the
rate of production chasen, a hand packzaging sys-
tem appears ‘o be slightly more expensive.

A summary of the capital costs tor the snack
food production facility 1s shown in Table | The
working capital for a twou-month period for this sys-
tem would be $70.710, reflecting the investment in
packaging equipment for the system.

The manufacturing cests (Table i) are present-
ed on an hourly cost of production basis. The in-
fluence of the high cost of pachaging materials can

be seer to substantially increase the direct produc-
tion cosis. The high capital investment due to pack-
aging machimnery costs also largely attects increas-
ing marulacturing costs.

The general assumptions used in calculating the
cost of any low cost extrusion system is shown in
Table I1l.

TABLE 3. ASSUMPTIONS USED IN DEVELOPIMNG
ECONOMIC ANALYSIS OF THE LEC
SYSTEWM

Aaw Ingredients

Ratics 70% maire/
40% sovhean

Amount purchiased
{% of production) 105

Amount reduced (0
waste during dehulling

(%% 0! vroduction) -0-
I Parkaging
Type ol bag polyethyliene
Bag size . 60 g.
Cost uor Dag $0.003
Cardboard casa vize 48 bags
Cost ¢f case %38

W Labtor Couts
Numher of.

Supervisors @ $1.00/hr 1
Extrucrr Oparators

.50/ K
2ackaging auwpiment

Oporidors @6 5040 2
Laborers o .30/hr 6
Janitors @ .30'hr 1
iV Snipping Costs
Maximum truck load (lons) 4.8
Shipping rate ($/ton-mile) 30.30
Ay chipping distance {mi) g
V. Procuction Rate (ib/hr) 1000
Vi Utaty Usage
Electrical (kw/hr) 20
Fuel (qat/hr) 5

Position statement

At this point it 1s important to note that Al and
1JSDA are supporting this work to explore iow cust
extrusion cookers as a technology which they be-
lieve might have applicability in developing coun-
tnes and which would not otherwise be considered.
According te USDA's Paul Crowley, "It 15 not our
purpose to nremote extrusion cooking as a tech-
nniogy when it ' not appropriate or when some
other technolagy a bettar. Nor do w2 intend o sug-
gest low-cost extrision cookers ar machines rade
by particular ccmpanies when other tvpes are
more appropriate. Qur aim 1s simply to maxke aval-
able knowledyge of a new technology to those wno
might use it to the benefit of those in need.”

This article 1s based an maierial supplied by USDA,
AID, and Colorado 3tate Universily, Next: Who's
Trying It?



PAUTA PARA LAS TAREAS DE

REGIONALIZACION

con el Mapa Mudo Mundicrom.

[MAPA DE CHILE]

19 Trazar con lines gruesa, en ROJO
¢l [{mite entre regiones,

20 Colocar el nimeio correspondiente y
agregar nombre de regién y capital,

30 Pertilar en NEGRO los contornos de
cada region, dejando en azul las
fronteras de provincias asf como sus
capitalss.

40 Destacar en NEGRO Ias capitales de
cada regidn,

50 Colorear cada provincia asi ¢amo
el escudo nacional,

60 Indicar en azu! los nimeros de
algunos o todos los paralelos y
meridianos, principalmente an las
islez,

(MAPA DE SUD AMERICA]

10 Destacar Chile con el colorido.
20 Colocar :.ombre de paises,

[MAPA CHICO DE PROVINCIAS]

10 Anotar nombre de cad: provincia

20 Agregar trazos que delimiten cada
region, dejando en azul las fronterss
provinciales.

30 Colorear cada provincia,

[TERRITORIO CHILENO ANTARTICO)]

10 Darle el mismo coloridc de Magallanes.
20 Reforzar de rojo la V que lo limita

asi como la frontera con Argentina,
30 Indicar grados 80 y 53,




