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WZ3CUTIZV SUMAr. 

g Rhept consists of 7 put, 3 o' which are furthOr divid into 

12 major Ch*Ptre. Kch of these 17 sections are av aised below 

in the order in which they appear in the rapoart. 

x. introduction 

was ltited to tIe Chapare%hissection elaLns wh- the repart 

, - -Lde the baui for a Projectand defines its - 4.., 

Paper for &an res Developnvt Progrom for tie Chw're. The In

then deals with qaesti-ow of functional and geogratroductLc 

pan for the proposee YZogrSM, examinphLcal coverage and time 

Lug briefly a series of alternatives arA concluding that limited 

social investment should be programeS and that the proposed 

(MA) should hvAx competence to deal
Are Develoguent athority 

with a11 aspect of voci l. as well as eo-,-Oo drelopmentl that 

to the colonized area,the project nLveroa should be limited 

over the entire regibut thn AM's jiredioton should ezbnnd 

In conceived as a fivean that the irawdiate AD input shou1 

yea injection of capital, but that a series of dveloyment 

mchanims should be created which have a continuing and in

definite life. 

us6d and theThe Introduction also describes the methodology 


approach to determining fLnaneial levels.
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I. Develorment 	Objectives and Strategy to be Followed 

as
This section defines the objectives of 	the proposed program 

the incomes of the approximately 10,500 small farmIncreasing 


the Chapare by stimulating crops other than

families located in coca 

to a point where reasonable family income levels would obtain without 

which cnn provide
income from coca creating institutional mechanisms 

and providing the bu$.c
continuity to the developmOnt effort over times 


to support the development effort.
economic infrastructure needed 

A nine point strategy for acconplishing these objectives is 	 then 

a
describeds (1) 	 to change cropping systms from slash and burn to 

legume ground cover systaem (2) to develop interventions
permanent use, 

track intervention system in 
on a micro-gone basisi (3) to use a two 

assist farmers with current production and introduceeach zone, i. e. 

production lines into each micro-zone, (4) to emphasize
one or more new 

private local capital and entreprenourship for agro-industry and, when 

to consider vertically integrated corporations as a vehicles
feasible, 

that markets exist beforg recommendisyl the promotion of
(5) 	 to assure 

the food system where lsses 
any product; (6) to examine plces in 

occur and where rexedial action could result in increased income to the 

producer; (7) to entrust the adginistration of the AID suported program 

of the region to #n autonomous or semi-autaomouand the development 
Villa Tunari and which can deal

Area Development Authority located in 

directly at the local
with implementing agencies and/or contractors 

to work with and through the farmers' organizationslevels (8) 

presently existring in the Chapoe; and (9) to promote a nucleation of 

the population, to the extent feasible, into growth poles. 
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it A. Deacripti-on 	 of this w~ion 

The region I& exmined in te ra of ita physicel and egological 

its actual and potential land use, thecharcteristics, 

the situation with regard to concessions Anool uia tion process, 

characteristic of the population,cooperative, the sociologioal 

son in dofining sicro-regions.md the critoria and kpplication of 

erge from this, ezamiation axe2he principal points which 


as follows:
 

(1) 	 Although not usually conni4efrd part of the tropifal Chapar, 

which totals approxdamtely 147,009 heotares, &n4 contains 

about 10,500 femilies located on 11,446 fum units, the 

calomLted ara of Espiritu Santo/Locote/Tdbla Mont. should 

be include in tha project area. 

Of the total land area of the region (apyrox. 2,490,000 ham.),(2) 

in addition to the colonized area tharo are 200,000 hLtares 

in public and private qoncousional 900,000 hectare s 4 

naional parks aa 1,243,000 he-tares in tho public dqualn. 

(3) 	 Although there is congderable agricultural land in the public 

domain which is suitable for colonization, pressure is already 

being exerted on both the national park and the concession areas 

(4) 	 To proceaduros were follmed in deveoping the regions directed 

where 20 hectare unite were provided and settlerscolonization, 
and spontaleous colonization,were organizeed into cooparatives, 

units were settled under a sindicatowhere 	 10 hectare 

arrangement. Topy, thee is no significant difference in the 

-- former bvingorganizational structure of the 2 groups the 

converted to the sindicato structure. In general, the 
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to have made more progress.spontaneous settlers appear 

(5) By and large, the area in concessions is not being developed 

at present.
 

various types have been organized in the(6) 	 Cooperatives of 

Chapare. In general, they have not been succesful, but there is 

a willingneso to continue using them when assisted by the right 

min of capital and technical assistance. 

(7) 	 The'Chapare colonists are not typical peasant farmers, but form 

a special group, with high literacy and educational levels, which 

has a sense of control over personal destiny and is receptive to 

nhange. High priority is placed on the community. 

(8) Using a combination of social, ecological, economic and 

administrative considerations, the colonized area is divided into 

9 micro-regions, each of which is described and potential new 

production indicated. (See also map NO 3). 

III B. Current Production: Problemn and Ortunities 

The current farm production system (land clearing, crop production) 

and their consequences -a lowering of the productive potential of the 

5 year rotation systemarea- are described in some detail. A new 

to permit permanent cropping with hand labor and traditionaldesiqned 

tools and to simultaneously reduce weed intrusion and regrowth of 

The new system involves use of intercropping
brush is described. 


and multiple cropping; rotation of crops with leguminous forage/
 

ground cover plants; increasing plant densitles; continuous use of
 

minimum or no tillage techniquesi and ridging of poorly drained soils. 



Nuet, the arop. curetly grown are exained, one by one, and 

are followsapossibilities for inrovement noted, as 

(1) RICe 

Use of low yielding varit/e, low seedig rates and idsequte 

alent. Possible Ix.VinantG includeweed control ae p 

introduction of better seed (e.g. CICA4 and aluebell s 
haresting in shocM, isproved thrashing methods, aMd the 

of drying patios and storage bins.onstructio 

(2) Corn 

Situation s ara to rice, with si1ila0&posb its for 

(3) Pent 

Good varieties are used, but yields are cmly fair doe to 

cultural practices, which are sus "PtIblo of iNWOVOf e.g. 

putting soil to plants imediately before the put Out spke,, 

(4) !aaY.a 

are good and quality of fruit is eSOelleUt. ProblesYields 


are associated with transport and Oekseting.
 

(5) cir 

Criolla varieties are planted frm seed and quality is poor and 

uneven. Aiso, unsuitable sites are used, agavatiOg disease 

problems. Production can be greatly improved by soning, 

importing phitophtora resistant oot stock and grafting this 

with god quality fruit and wovo. zfforts in this directio are 



~unervay, but noe to b ermaned. 

Uiels ane average, but oculd be increased with InW 

cultural practices. Quality is satisfactory for local d0a12. 

Varitie suitable for poart have been suocefl"ly.tested. 

A fe&.ibihty study on arketing chilled banans in ArgentLe 

cgmulatdm centers is recosmmided. 

Stll famer production is of oriolla varLeties, vt ih do P90*IY 

frois all standpoints. An imporwe varietyv Careme Luns Is 
being suocesfully 9rovn a&a lare farm cm a Mctl Gol. 

foe new ver-ity and acoaom.ewing techical se taae uld be 

roed to mll farmr-. Ma t Potential is good. 

(9) !Y~m 

It Is gron in all areas of the ChMpare vith aWoellUt YA41f. 

laevoe, thee is no markt for oaercial lev,. PPOdtia. 

Poe~ibiUtwof dehydrating and marketing yua rA anIVAl feed 

will be eaporel. 

wa.y suitable for high saltitude arem of the Chapare and 

yiols there are variable. Some adapatation trial vith Improved 

varLetLes are 4ndicated. 
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(10) Forage 

Kudsu, stylocanthes, and centrocema all do well in the 

Chapare. Hovever, only kudsu is now grown conmarcielly and 

only an a limited scale. 

In addition to crops, the situation with regard to 

livestock and poultry in examined. With the excaption of 

fish, there is presently no significant comercialiation of 

any type of animal or poultry production b-1 colonists. 

Successful implementation of the now cropping system discussed 

above will bring about large scale plantings of legxune that 

are excellent forage for cattle, buffalo, and swine. Several 

methods of introducing theme production lines to the roall 

farms are discussed. 

The next topic examined is the use of the lA wbiare it 

that at present 4.56 hectares and 3.77 hectares ais found 

cultivated, respectively, on the 10 and 20 hectare farm units. 

fte effect on land use of introducing the new croppinT rotation 

system plus cimercial level production of a ceris of new crops 

(rubber, tea, cac-o, pineapple, and Vejivalle) in melected 

amr*.tions. Themmicro-sones is then analyzed under different 

appears to be a good *fit" for all pioposed crops. 

With lend use patterns, actual and potential, establiched 

the report moves to an examination of labor requ ments. 

It finds that there is presently a surplus of fmily labor. 

When new produot line considerations are introftad twco 

potential problams emerge, but only under "worst cans" 

aswuptions. In general, the finding is that labor will 

probably not be a major constraint to carrying out th* 

proposed program. 
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&newt exine crop production end farmer noe. 

fte data is gsonnaly bad ard the conalusions suspect. 

imms Is"ifwer. it sows that avarage not farr 

UI $ 2.50 with 590 attributable to coc. One doe not see 

eWe sa'.of this leml of incime. Xnforml spotp*lsical 

oheooM indbi'ce that the reason may be significant diatoftiam 

in inome distribution. 

fte report then onalyawthe vr.kcting sitoatioit, lnoludIUg 

a disussion of the IntrTMAI£aris, the trx4aPOrt sY.tu., and 

the rgin corresponding to onch. na xraxdv rarinj, it 

th~at Sroturns to the famzr art rcomwthle Iron aconcludes 
highpercentage standpoints that while the cost of tgwtmrt Is 

it icprobably not excessiv; ncithor are whalesaUl margi1ns. 

atail. msxglzs a inflated due to emill voaumc M=&rtIC2V. 

to Canie tom=ti,. s under markatimng, the x~port sawn on 

of thm more technical pzcblmic such a pmo'dbgj of fia±t #Md
 
am of
grading. Dua-W at the natior~a 1cmI arA abwA fte 

the Current preduction l ines in ex.niftee, with mey 

with the genu l ccmlualm that,inoncluaive results, bt 


Mattr Precut Pxndootion, Procatzeirui and natioal policy
 

=4n for rice, aitrus,
conditions, abort proep.ct co=, 


banaus, yuca, p@'Wsa and pineapple era not vexy pmmisbo
 

this conclusion leads, in turn, to eome suggetions for an
 

action pogrn. Tbese arr arket aducation; reduftion of
 

losso by i rovanta in internal toroge, handlinq an 

tramport me.haniai increace of value added at the rwal level 

tugh pmo sing of certain products, and provision of current 

price information to farmers. 

on the above muggntion about processing, therolloving 


Report examines the agribusiness situation An the Chaparep
 

including pyropool for new agro-induatry whioh have been
 

reccm Aad in other studies.
 

http:proep.ct
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for tea; rubber,
It oonclude that procosing facilitil 

can be t4Ou 
and debydration of yuca and bananas ,nW* 

auppLy facility are 
cacao, 

Also, a boa factory and an in-pui 

enterprises to promto. 
onidered esirable enmd vable 

of the Report GUariLe5 whAt has
iiflly, Part 11I 

On the faer.losses 
been touched onTearlier regarding system 

it then attempts to quantity
vrketing.during transpOrt and in 

The Cesultsa d by heatse.
value of such losees by croPth 

and are significant11Z b-11 are shown in Table 

ouctionor Livestoak P 
III C. 1oteial tMe 

(In addition to
13 potential -ew Product lines 

This chapter examine 
0 comatibilt y

earlier), in t'm 
and pineapple mentionedswine 

system,. approriatx'ss for agronCIlic 
with new farm prodctionl famer production, 

the ChMapare, suitability for small 
incnditions 

and availability o 
returns to the famer,

uakoting factors, 
finds that 4 crops (tea, cacao, rauber and 

support elemnts. it 
suitable for promotion on a 

the test ard are
pe)ivalle) meet 

as havingidentifiedThree product lines arescale.cmrcial 
is needed (ocoonut pals, 

further investigation
potential but where 

not 0 00101do"
rinally six product lines were 

opffee and spices). 
in the Chapaze. (mngo6, 

suitable for small farmer prodiction 


orn oe Mtalan
, owet/5affl0
macodcia nuts, african oil Pln, 

and poultry and Other fOwl). 
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11?Te AeaDwvelopmmft Authoritr 

This Capter discoues a series of issues and alternative approachs 

to the special problems of administerin an integrated developent
 

program in the Chapare. The criteria on which the recomended
 

structure wia, based includes having the planning, coordinating and
 

izplSisting authority as close as possible to the see of the actioni
 

tWaetting as little as possible the jurisdiction of eisting qescel 

maintaining the nomentum which has already been developed In the
 

Chaparep capitalising an the fact that the economic benefits from
 

t
develoyment of the Chapare will accrue primarily to the DOPer 


of Cochabasba, capiitWlsin on the expertise on the Chapare which
 

already saits in viany governut agenciest and finally, locating
 

authority for the program as close as possible to those who will be
 

held accountable fr. results.
 

filying these criteria to the complex of agencies with Interests 

in the Chapere and taking into account the nature of the yriposed 

the creationprogram plus other development factors, the Report reocends 

DeveloVW9Dtof a new organizational entity called the Chapare SconW 


to be attached for administrative purposes to the

Authority (CZDh), 


and with its head appointed by the
Ministry of Agriculture (MA), 


Minister and "refrendado" by the President. The principal points
 

new
defining the location, functioning and setting in otion of the 


entity are as follown:
 

would be Villa Tunari with liason offices
1. 	 The headquarters of CEDA 


in Cochabamba and La Paz.
 

Its 	budget, insofar as national funds
2. 	 CEDA would be semi-autonomous. 

line item in NACA'a budget*
were involved, would be a consolidated 

and would be supported by a detailed,multi-eetorial CBDA budget 

the Control Council (see below).document approved by 

the 	CEDA and MACA budgets
Essentially, the relantionship between 

obtains between the budgets of theas now 

autonoous agencies 

should be the same 

and 	MACA. 
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be delegated authority to approve3. 	 The Director of CEDA would 
alsoexpenditures in accordanos with the approved budget. Re would 

be authorised to select his own permanent staff. 

personnel and property of PROIS would be transferred4. 	 All fund , 

to CO except those located in or comitted to the Yungge. 

5. 	 CUJA would be a planning, £ Df=fO5?ViM an-Sn oi 

All 	project isplementat/would be carried out by existing line 

signed withagencies on 	the basis of specific project agrents 

and 	monitored by CHDA. 

for both macro and micro level planning6. 	 CEDA would be responsible 


in the Chapare. This would include a comprehomive, w ti-sectorial
 

five year plan, specific time phased projects designed to achie" 

annual budgets with detniled expenditurethe goals of the plan, and 

figures by project. 

7. 	 CMDA's staff would consist of a nucleuns of generalist planners,
 

economic researchers and adnnist'ative peronnal, sugonated by
 

technical specialists paid for by CIDA, but secunded by the line
 

agencies.
 

S. 	The 5 year plan, all project plans, and the annual bufget would be 

to review and approval by a Control Council establishedsubject 

simultaneously with the creation of CEDA. Its Chairman would be the 

Director of CORDRCO. Ex-officio morbers would include the 

Departmental representatives of the Kinistsries of Ljriculture, 

de Cm oa. The headWealth and 2ducatton and the Bervicio Nacional 

memabr.of the Pederaoi6n of sindicatos would also be a 

9. 	 All developeant funds cchedulsd for expenditure in the Chapare, in 

any sector and from whatever source, would be controlled by CIDA. 
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The report goes on to describe in some detail the functions 

involved agencies, the staffing and administrativeof all potentially 

organization of COA (33 technical ud professional personnel), and 

foreign advisor requirments (a 2 year advisor in Agri-business 

year regional development specialist, a supzsTdevelopment, a 2 

for the life of the project, and one man
highway construction engineer 

year of short te=2 advisors per year). Pinally, step@ required to 

entity and rules of operation for CMA are described.establish the 
over year periodThe total cost of establishing and operating CWA a 5 


is estimated at US $ 5.3 million.
 

V A. PEqan Activities (Introduction) 

deals with the handling of rregran funds and reoommmminThis section 

that AID and Go funds be allocated to CMA by the functional categories 

Part V oi the Report. It further reccends that, cubjectoutlined in 

CZA have considerable flexibility in 
to approval of its annual budgets, 


the region via aracific project
the allocation of funds within 


agreemen
 

V B. Vertically ntegrated Corporations 

For three of the recunoended now product lines (tea, rubber and cacao) 

it in belieed that the moat appropiate development mechanim in a mixed 

fixed assets of which are limited to the
public/private corporation, the 

plant and equipmit necessary for processing, but which provides to the 

the entire range of inputs, includingindividual producer under contract 

credit and technical aosistance, necessary to obtain the dealred and 

of these corporations iscontracted for product. The financing 


conceived as being composed of:
 

and 	40% by CNA)Ia) 	 equity investment (60% by private investors 

b) 	 a 11 debt/equity ratio, with the loan coming from C an semi

concessional texmsi and 
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a) 	 a grant from CO& covering those farmer assistance services 

normally provided by government agencies. 

It is contemplated that 5% of the value of the farm rs' 

sales of raw material to the corporat.ions would bo paid to his in 

to bin from the shoes hold by COA. Thus,
stock in the company, sold 

a period of time thu farmers, collectively, becoh a majorover 
The 	proposed meohenim of vertioally

shareholder in the corporation. 
benefits of

integrated corporations is believed to provide most of t e 

a cooperative and of private sector entreprenourship and mnagement. 

fotr each product line, a pre-feasibility stafy is provided 

farmer return and
showing marketingo production# credit, processing, 

other pertinent data. Farmer production target3 are as follows. 

No Acceptors N Has. 

Tea 600 300 

Rubber s'000 2,000 

Cacao 2,000 5,000 

and profit and loss statements have beenYllustrative cash flow 
to be eooically viable arA,

prepared. All three corporations appear 

the proposed finanel arrangumts, should be attractive to
under 

Bolivian ntsprenourz, some of whom, i.e. the end users of the 

products, have been identified. in our Judgement, for the type and size 

of enterprise contplated, only local capital should be envisioned. 

The 	total estimated funding from the resources of C ti.e.the 

approxma
project costs) for this comonent of the proposed program is 

of which Us $ 1.3 million is in grant funding:
tely US $ 6.2 million, 

$ 1.4 million is in equityUS $ 3.5 million is i- loans; and US 

participation. 
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V C.or TAU" 

aiopter describes the v content of specific proJect 

cacao and mbber, andother than te,0.limto id=nttlsd earlier, 

under the research and mitenpiOna,
which merO PrOpes for impleown*atiofl 
oan-d± tione and credit ocalopnts of the proposed progrm where tha 

fot: Presentina the 
detsiled c~st CstAmntee are SwrovAd. "Wereason 

cost elomentotht permnna and Witmaterial in thia fashion is 


overlap mwmpt the various aotivities.
 

ares (1) the rotationThe project activities dealt wdith here 

systam pwckae, (2) swine productilrn. (3) citrus iwdxavmt, 

(5) pajialle, (6) an animal productiOn 	center, and 
(4) 	 pineapple 

for eachcoffee &A camU.
(7) 	 um eapmpbAmi crops, i.e. spices, 

is scusmed en are masamit
activity, the cmtent and scope 

how the activity is designed
what the farmer should do,rraminement, 


to help him, nd the returns to the faimt.
 

Th. targets net for each activity are an 	 follows: 

Acceptors NOUie 
* ytn. oain Pakc 0,200 has. 

a) Leu cover "4/ orar' 	 5,0005,000 8,200 has. 
b) ig 


5,000 5,000
o) Grain storage mheds 

d) Use of improvad vice, bean,
 

root crop, amd vegetables
 
not quantifiedseed and p.acticas 

570 10.000 p.yea?
2. 	 Swine Prduttl% 

not quantified 750,000 budded
3. C a 	 tre" 

has.400 200 
4. 	 Pin~appl 

1,000 1,000 has. 
5. 	 Peivalle. 

not applicable6. 	 Animal Prodiwtion CntM 

not applicable7. Minor h&hsi Crops 
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It Le reocgAwid that whil., iDdLvid=Uy, these taqwft my be 

aciwabtO, whuI 1vod~~ at in the rypgrate -sapscialiy %imen tba 

wartiosl oo0otDS.MU iv atioQa we takes ilato accout- thy wre 
is aegmeeyDomuAat vbht1v=. It b)'sd that, at least to sme a 

gvuw com be allvlrted by pross " aey emItaialUbee of am 

as*JVItie for nlhauv"al Miro-a dorIN tbe .pWatemel ple1wi 

f 0. . 

fth pxa, at situation In the Chapere ta denoribed. The o a booft 

on Ubich to b-.14l end Ic aiteW@,ITY1CM56 MW~seroit = tbat tke Ong 

artmsloa m be ew'vtcA by ISM under o so etaos"a osle with 

C , i a wiple I oach yew for esab of ths 7 ee tlv -.NM I InwlbetL 

the pTW3*WUW Charter. 

Vagethodo'c)y propo 4 hI (1) to use I teahW " of p WLU 

activity wanaexs and ten with xtrer bank vp rW~ft1 M to 10ork 

though an neLn e-,jo WAn(3) to use mM M& a .A ai 

no pr posed yca~ ran calls for 31 nrofewiae e h 

neraml Cnanuos Into 4 Goationa (1rodiation vaav*. p Salfot ad 

Sonal agent). TAB Reskut also rcomseds a4 tinut tflo tfatla

assistac omtraft tlMa. which a six man advimoy tom &W~ S sn
 

mnths per yewr of short term coninaitasits will be p MLANA. TralsiAg. 

both $n ard out of Country is contmqqlAted and OuSt. J"UMa11tOR 

of a radio oinimnicatiouis network, vebic)Le and other We~mIat 

adqalitioas. crtoan ot extension agents' offic&-oee and other 

buildings, porctase of offic f=nit re &M qWsawto, and revolvi
 

funds for purche of qenetio material ad livestock are individually
 

dismseed and coated. 

7he total five year Cet Ze the Activit7 Is estimated at 

US $ 7.4 million. 

http:oo0otDS.MU
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V U. Con_ol.cation Program 

It is proposed to establish a Cosmuniations Unit for multisectorial 

us* od have it aftinietered directly by the Area Development 

Authority. It would be staffed by 2 profeasionals, 2 equipment 

I secretary and be concerned with radio broadcastingoperators and 

(a link up with radio San Rafael and facilities for direct broadcast 

from Villa Tunari are proposed), production of bulletins, leafelt 

and other visual aide; and operation of a check out system of audio

visual equipment. Total equipunt costs *re estimated at U $ 107,470.
 

Total program costs for a five year period cow to Appro imately
 

US $ 403,170.
 

V F. Credt Pr _a 

of credit needed to implementThis Chapter deals vith both the amount 

the 7 activities described under Research and Mxtesion and the mthods 

The net requirement forand institutions for delivering the credit. 

fermar self-financing and reflove,lending, aftez taking into account 


is US $ 3.9 million.
 

The Report anlyses the potential of the Agricultuxral Bank (W) 

for acting as
and the National Federation of Credit Unions (13SC33) 

credit delivery agents. Both institutions claim that with help they 

could each assume the entire responsibility. Our rscomendation ise 

auslet both to assurs a portion of tho reponsibility, roughly 50 each. 

This approach would entail assiting BAD to cpen 3 new branch offices 

in the Chapare and to strengthen its Villa Tunari branch, paying only 

first year costs for each offica. The amount of the subsidy would be 

US $ 149,000. As regards lending funds, an analysis of mall fa er 

lines of credit actually or potentially available to BAB indicates 

that it should be possible for the bank Vo reserve US $ 2 million for 

use in the Chapare. Thus this program would not have to provide 05 

with lending capital. 
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As concerns 4ACRB, it. wuld be given a qrant by CEDA 

enabling it to develop a central regional office and 5 credit unions 

with a mabwship of approximately 2,000 farmers. The cost of the 

figures which may be high) Is DS $ 303,500.grant (using FURAC 
US $1 millionIn addition, 1MCM would have to be provided with a 

loan on oconneuional turms for relending. Thus tha total cost of the 

credit comonent of the proposed project is approximately US $ 1.5 

illion. 

V 6. Aggibusinass ftMam 

this Chapter spells out the program .'9licatI= of the 3 enterprises 

to the verti1ctV integrated corporations.identigied earlier, additional 

These are a dehydration plant for Yuos and Dananas, fam suMpply 

arrango ants, and a box and wood products factory. 

1. Dehydration Plat 

There is lack of wrket demand for bananas nd platanomp for yuca 

it is insignificant. The proposed dehydration plant would provide 

new market for 11,200 MT per year of fam production and, in turn,a 

would sell 4,500 MT per year of the dehydrated product to Cocha

bamba Valley manufacturaes of formula fmd for the poultry and 

daiTy industries. The financial requirements of such an operation 

are estimated at US $ 700,000. In ord r to attract private 

a ac%&what concessionalinvetors, it is yroposed that CEDA make 


loan to the company for 0 of thin amount, i.e. US $ 350,000.
 

2. Farm Supply frtangaeents 

The proposed program will generate a new Chapare demand for 

approximately US $ 4.4 million of farm inputs, a considerable part 

of which will be financed with credit provided under the program. 

private or cooperative- doesAn adequate delivery system -public, 

not exist in the Chapare. Various alternatives for installing 

The preferred arrangement is a satisfactory system are explored. 
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a wholly private owned network. As a fall

for CEDA to proiroti 


40%
back, a mixed public/private corporation, with CEDA taking a 

equity position, calculated at US $ 100,000, is envisioned and
 

includod in the project budget.
 

3. Box and Wood Products Factory
 

The principal cbjective is to produce adequate containers for use at 

all stages of the food systm. Other products needed by the program
 

can be fabricated, e.g. fermentation trays for tea and cacao.
 

private enterprise
Markets seem assured. Promotion by CEDA of a 


Financial support, preferably via a loan, will
is recomuended. 


probably be required inthe amount of approximately UP I 50,000.
 

V H. Marketing Program
 

The elementsof a nodeEt start on improving the existing marketing 

system have been incoi.LratJ in varicas sections of this report and 

have been costed where they . c=n.' consequ-ntly no.eparate marketing 

budget is provide-" fon. The Chapter s'mply.brings t- ae diverse 

eleme-.Zs tjoh.c r asf-lw: 

-.-
I nfovw: -i:n F r 

Information on the supply and demand situation 
and on prices will 

be gathered by the CZDA Ccchabamba office, relaycd by existing 

SSB eqAirert to Villi Tu.ari Lor broadcast there on a regular 

basis.
 

2. Reduction of Losses 

chcul" help with t-:.,-ortThe establiEW -: t of a box factoi; 

i- I ', t". "*-t-:..:. Fcderatio." r...' , "- -.;--I to open 

-. . . .Ji Vill- Tunar' to :l;.'% - ched iling of lo.ds. 

Best Availcble Dccnuemnt
 

http:eleme-.Zs
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if needed, could cmeFinancial support for the latter action, 

froa the CUA ingot project fund. 

3 VorticallY Interated Cororations 

For tea, rubber and cacao marketing will be handled as part of 

a busineas enterprise. 

4. Deasility studie.. 

Several hava been suggested, e.g. marketing of bananas in 

Argentina. CzDA has a subutantial budget for this type of study. 

S. ftchnLoal 2Easonl 

CDa' u budget provides for suitable personnel. 

V I. Area Transport 6 atom 

A program is proposal under which 178 klometoe of existing roads 

would be upgraded, 50 kilow-uters of new read constructed, and nacem

ary ferries, fords, bridges and culvezU installed. Maintenance of a 

260 kilometer rod network is also envivaged. Design specifications 

describpd for all components.and method of itork are 

the work performed under "convenios*It iaproposed to have 

the Servicio Nacional do Cautinou (SNC). These wouldbetween CEDA and 

provide for a grant of equipment sufficient to take care of road 
reconstruction. They ohould also commit SNC to use its recently 

the road constructionacquired, AID financed equipment to meet new 

needs and to allocate specified amounts of 1DB financial equipment to 

The total cost of the program isthe Chapare for maintenance work. 

estimated at US $ 12.8 million. 
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V 5. Electricity and Potable Water Program 

buit on the assumption that hydro-electricThis Chapter is 

powered distribution systems will be installed in the Chapare 

that this work will be financed by IDDstarting in early 19821 

and that, consequently, no electrification costs need to be budgeted 

inthis program. 

Plans for installation of water supply systme already 

examined againot regional development needs.financed by AID were 

A requirement under tio program for 6 additional system at a cost 

of between OS $ 275,000 and $ 314,000 emerged.
 

It is proposed that the activity be administered by the 

Department of suvironmental Sanitation undera"convenit
" with CEDA, 

which would provide for using the sam.3 design standards, administra

etc. as pertain to the AID financed Ruraltive arrangements, 

Sanitation Project. 

V1 Financial Imlications of the Program 

This section of the report .indicates that the total cost of the 

proposed program coms to US $ 34.5 zillion.* It finds that there 

is no component, with the possible exception of the small potable 

water activity, which could be deleted in its entirety without 

seriously affecting the viability of all other components. It is, 

by up to US $ 8.6 millionhowever, possible to reduce program costs 

by changing certain financial mechanisms and deferring cartai 

activities to a later phase of development el the region. These are 

described in detail. The activities represented by this US $ 8.6 

excess trimmine but rather represent significant,million are not 

but perhaps not irreparable, reL.- ins in program content. 

Includes $28.0 million in local currency costa when these are 

calculated at an exchange rate of 20 pesos per dollar, which was
 

the rate in force when thin report was prepared. Since then the 
At this exchange ratepeso was devaluated to 25 to the dollar. 

the local currency costs of tho program expressed in dollars would 
costs would be reduced tobe $23 million, and the total program 


$28.7 million.
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is suggested that soMe alternatiesv,.efore reducing the program it 


such ax a oonsorciva arrangement with the IDB be explored.
 

VII Feasibilty Cons noation* 

In this Chapter the report compares project costs to expected net 

benefits and then subjects the results 'co various sonsibility tests. 

an extremely narrow definition of benefits is used. The basio 

1.69. Applying a series of unfavorbenefit/cost ratio obtained was 

to continue favorable inable assumptions, the B/C ratio was found 


most inst ances.
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I-II. INTRODUCTION 

A. RELATION18 TO TASK ORDER 	 OBJECTIVES 

under Order AID/SOD/PDC-C 0186, Work Order
ThIs report was commissioned 


No. 3. Ths objective stated in the Work Order vas:
 

"(a) To identify essential project components needed to further the 

and the Chapare and asnist these areas to over
development of t'.e Yungas 

illegal production:
coie the economic loss from 	termination of coca 

11(b) To elaborate plans 	for implementation of this development project; 

and 

"() To prepare 	basic documents and feasibility analyses needed for 

project development and implementation". 

time would not perm t ,iealing in 
It became obvious early in 	 the work that 

and the Yungas de La Paz regions. It was there 
depth'with both the Chapare 


that tha report would be limited to the

fozia agreed with 	USAID/Rolivia 


It was also agreed with USAID/Bo.ivie to redefine (or

Chapare region. 


the purpose or objective of the
 
perhaps "sharpen" would be a better term) 


a Projoct Paper
 
report. The curront intention is to provide the basis for 


The distinction between

for an Area Development Program for the Chapare. 

resta
the Tsk Order Statement 	of objectivev for this report and the above 


appears to be semantics. The reformulation,

tement, at first glance, 

the concept of Area Development with
is designed to: 	 (a) emphasizehowever, 

all that implies in terms of an integrated approach versum a collection of 

of what 
projects, and consideration 	of activities which go beyond the bounds 

AID can properly 	consider for financing; and (b)
to stress the end use of
 

a.a Project

the Report, and consequently its treatment of the data, 

i. 


Paper. Ln this regard we have attempted to keep in mind such factors as
 

Section 611 requirements.
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5, hflh2Z0L CMVRAM 

Ideally, an Area D velciuent Program should doa with all aspects 

of development, Social cWsll in this report theas a" eonomiu. 


se4basLo in on economic activity and related t
infrastructure, with 

onLy on. omponent dealing with social infrastrut'Ire, i.e. 

installation of potable water system and latrines in cartain 

population cocentrations. 7he reason for this state of affairs 

derives from the con; aticn of the team which was predeternned 

by AID, rather than from any concept as to the relate iport ce 

of econcmic as oppwe4 to social develcpsant activities in the 

Chapara. 

initially, we had intended to ever only economic activity and 

of finding
related infrastructure. The fortunate coincidence 

available a recently coleted project design far potable water 

and latrines proposed by the KACA - 11C - CO55co/.S ten -and 

the assistance of the SID Public Health Divisln parmitted us 

to include this program component, which ras high on the list 

of the felt needs compiled by PRM0S. 

it will also be noted that while the project couponents reomended 

in this report for AID financing are United to this one area of 

social infrastructure, we are reccending that the propoed area 

Develcgumont Authority to he supportod by AID (See Chapter IV) in

clude in its functions and have the necessary staff capacity to 

promote and finance the execution of other social develpnent acti

vities, with financing from other sources. 

/ iRicaldos J. Carlos; Gusmdin, Hugo y Bacigalupo, Javier 
Proyecto Chapare, NAM-IN-CORDC /"Sub-Programa de Saneaiento." 

M3A. 1979. 
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C, MOGRAPHICAL COVERAGE 

Map No. I Indicates the portions of the various provinces which wake up 

the tropical Chapare. In land tenancy teoys, the Chapare may 	be divided 

the areaInto four components: the ares dedicated to a national park, 

pranted to publio and private entities in the form of medium and large 

concessiobs, the area in unassigned public lands, and the area granted 

spontaneous and directed colonization schemesto smal holders under 

(Set Map No. 2 and Chapter III. 	A. 2 for more detail). 

financed program, the universe is 
FPm the standpoint of the proposed AID 

as In the case of functionallimited to the latter category. However, 

coverage, we bolieve that the recomnended Area Development Authority 

over the entire ecological land 	area of the
should have jurisdiction 

include the
Chapare and that its functions and staffing should Inter alie, 

estate type development on the larger concessions. While not
promotion of 


the initiation of large plantations
suitable for AID financial support, 


can be very beneficial to development of the region and also to the AID
 

of spill-over technology, market
target group (the small farme ) 	in terms 

there is constant interaction between the 
ing outlets, etc. Furthermore, a 


area in te% of

colonists and both the concessions and the national park 


into the latter two land armas, revocations and readjust
the farmer moving 

ments in the large concessions, 	etc.
 

D. TIME SPAN
 

The terms of reference of the Work Order do not provide any 
guidance as to 

whether the project is to be conceived a3 a one-shot, medium term effort or 

of this parameter is crucial to 	how 
as a long term comuitment. Definition 

the proposed program is structured. Our solution, which Is reflected in the
 

program design, is to provide for a series of development mechanism which
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aontinuins and indefinite life, while limiting initial AID inputhave a 


to a five year Injection O capita.
 

3. KETUODOWGY 

In this report flow from an esosnation and
The recmeendations embodied 

evaluation of studies previously executed.v No original research was 

the many docuenlts prepared
planned or executed. Of special utility were 

the Univrsity of Florida technicians, the MCA-VIC-CORDECO/OASby 

Integrated Development team, and by PRODES. However, several studies which 

were to have been finished rlior to the initiation of this r-port had either 

not yet been started or woro in process simultaaeousl: Wieth the work of our 

this 
team. This, of course, has been a constraint, To some ewtent 


tkAn cacao, tupices and

constraint was overcome by the PASA 	 dealing with 

and drafts available to us and by
dehydrated vegetables, mking their notes 


is true of the team dealing

interfaceing with our technicians. The same 

with fruits.
 

we also wish to acknowledwp che extroly alose 
In terms of project db.ign 


group who shared

and valuable collaboration of the MACA-IHC-CORDECO/OAS 

the findings of their technicians and collaborated uith us on the 
with us 

our chapters on the transport/road system, credit and agro
development of 


to the project design for consolidation of

We also had access 

IICA for the IDB. We
industry. 

the directed colonization area (ChimorS) prepared by 

for a program proposing
found this of little or no utility, inappropriate 

to assist the small farmer, and proposing massive investment in livestock 

attention to processing or marketing considerations.
production with no 

our findings and recommendations with the 
We have attempted to discuss 

Chapare farmers's association (Federaci6n Especial Agraria del Chapare 

2/ Ruch of the data, which is voluminous, is contradictory and of
 

a basis for an action program.
questionable use as 
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to ensure that what 	we areTropical) and with concerned GOB officials 

of being implementable in teram of
proposing has a reasonable chance 

acceability to those affected. 

F . FINANCIAL LEVFJ S 

to design a program for the 
We wera initially instructed by the Mission 

including counterpart contributions, would be 
Chapare whose total 	coats, 


of US$ 20 million. 
 On further discussions, it Was 
In the neighborhood 

suitable procedure would be to determine what needed 
agreed that a more 


each component of the proposed

to be done over the 	1981-85 period for 

out these requirements, component by component. This 
program and to cost 

the cost data given under each of 
is the procedure followed to arrive at 

report. The ipli
the Program Activities described in Chapter V of the 


of overall funding are dealt with In
 
cations of this approach in terms 

Chapter VI of the repcrt.
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710 nEUELOPKUET (11INCTIVE. A D !;TRTi.4GY Tl LE FuLt.UED 

A1D supported proarom Is 
The ov.rll objective o the propoaed 

to the incnma~ of the approxi
rpl1tivaly aiple, i.. itcrese 

ram faoiJtPo located In the Chapare r nion,.
mtely in,5s0 mll 

More opea.iricanly, the pruorem is hnninnd ta: 

co .toincome from crops other than
a) Stimulate the Increased 

levels tmyld obtain vdthout 
a noist wher reasonable fmllv income 

Income from crca production, 

(nublic and private) :hich can 
b) Craete Intitlutivinal mechanisms 


can
 
provide continuUO? to the devalnmefnt effort over-time and 

deal mith all a reicts a dePlorn'mt ot the reqlnne /
 

to support
econmic Infrastwture spededc) I-rovide the bemlc 


the devrlpopmlt effort.
 

rae1;.-.; to the
 
tn achieve these obectivPa a stratenv,In order 


the Chapare, t,,as develOemd to pro
specitio cOrmdtinne found in 


for the vyericu elements of the prCCvrom

vide the underptningo 


desiqn. The "Ivn elements of t.i strategy are as fetows:
 

of e !im11former stratejy -

The first and crucial elemcnt 


-- In to the
 
which applies to ell nett)ers in thp r .njnn 

change 

honuld be pointed out that the small farmerm occuoe only
1/ It 

area of che r:qion; nd that there 
a very omll portion or land 

to large land cnncesaionit In the 
are eprroximately 37 medium 

a. Even though the objec
region, totalling 2tPOUfiO hactar 
tiven aeid stratenV for the flD suprartPd pronrnm 

are limited 

I farmer, the strate., (and tnstitutinnal mochaniom)
to the rme 

te reqion should take into account both
for development of 
the institutional mechanism 

types of enterprie. Equally, 
econowitn somial an boll as

should be caocitated tri deal 
mic investment.
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ablndon
land use PettOM OF deplOtiff or sails followed bV 

,uOrent 

coverto viroin saeas to a croptiny, nround 

ment and/or mirration 


more. oF his Rcrepell

will enable the fnrmpr to usa

systeil which 

in which It Is rlrnnosed to eccom
!iste The manneron a cnntinuous 


Plish this chasne Is described in Chapter 1ll, Section It*
 

The seconl element of the strategy 
derives from the fact that the
 

Chaper is not a homoenscus nruu, but rather is oumprised of a
 

in terms of noils and precinitation nnd,
 
'crles of micrornrions 

Thus, uile the institu
consenuentlv, of'aqriculturel i;otential. 


nhold provide for "central" planl
the oruqrnmtional 9truCturP of 

a whole, it should also he i'erionrd to give 
nig for the rrq,on as 

tile micro
the neods and dir. erencoo mmongst

special emphnsia to 

reqions, not only in renard to 
agricultural productinn, procti3o
 

sinn, marketing and roloted infrastructure 
matters, but also social
 

m e r s , not financed by AID.t ttnthPr orrifluirdPvcIntiment 

relsaes to the agriculturll
the stratefqVThe third component of 


- research-

Within each micro-realon, the extnnion 
proqrem. 

instances procecing and markotinn) 
nurserie-credit (end in some 

Ry this ox
 
functions should he conceived 

on a tuo track basise. 


(a) Assisting
 
that equal attrntion ohould be given to: man 

to uverccme problemo they are 
now experiencinn with pro

farmurs 

The introduction of one or
 producing; and (b)
ducto they are nnu 


Ili criteria 
of aroduction into each mic'o-zone. 
more new lines 

indicated in the Intro
for sclpction of' neto product lines are 


to ection G at Lhapter III.

duction 

t aspecthe agro-industrialrelntea tn
The fourth stratqv element 

is to atiek arranements
 The reconmended otrate.y
of the program. 
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to the extent possible: (a) permit the enterprises to be
which t 


(b) involve local entreprenuerl and local capiprivately mainaged, 


tal; and (c) provide protection for the Intereatt; 
of the raw ma

teriel procucer. Considoration should also be given to 
the Pos

aibility of vertica-ly integrated operations 
centering an the pro

cesaing end marketing of a given product, but 
including as a res

ponsibility of the enterprise the provision of technical 
aoFia-

This concept is given
tencn, credit, end Inputs to the former. 

fifth strategy component relates to marketinn.
The 

form in the treatment of cacao, tea and rubber. (See Section B 

of Chapter V for details). 

The basic pre

mise here is that no production line will be recommended 
for pro

motion and development unless there is reasonable 
evidence that a 

This concept applies to profitable market exists for the product. 


both current lines of production and new crops 
to be introduced
 

Into the region.
 

A sixth strategy elemeyt Is to look closely at 
places in the food
 

occur and where remedial action could result
 system where losses 

It is sometimes much quickerin increased income to the producer. 

loss or wastage
and economical to increase income by reducing 

a 

factor than by increasing productivity. The findings and recom

mended actions in this reqard can be found in 
Sections , G and 

H of Chapter V.
 

The seventh strategy element has to do wi;h 
the sdministration of
 

the AID supported program and, more broadly, 
with the administra-


We recommend
 
tive arrangements for the development of the 

region. 


that these tasks be entrusted to an autonomous or semi-autonomoue 

Area Development AuthoritV that is located in 
Villa Tunari and can
 

deal with implementing agencies and/or contractors 
directly at the
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local level. Alternative ways and conclusions as to how to oc

complish this aspect of the program are discusoed in Chapter 
IV.
 

An sloth atratagy companent has to do with the farmers organiza

in the Chopire ( the so-called sindicsto,tions proamntly oxisting 

We hvve made two findingsand the regional federation).
cgrttralas 

In this regard: (a) This social structure deocribed in Section
 

A6 of Chapter III) io ideally suited as a device for interracting
 

in groups whether for technology transfer, cooperative
with f rma 

promotion or other ends; and (b) Former cooperation, initial ac

ceptance, and support for whatcver innovations it is desired to in

troduce into the region are to a very large degree contingent 
on
 

of the
endomaent of those innovations by the elected officalas 

various levels of the system. Consequently, the proposed strategy
 

is to design ways and means of working with and through 
the farmer
 

organizational network wherever possible.
 

Ninth amongst the general strategy considerations is 
 the desirabi

nucleation of the population, to the extent
lity of promoting a 


feasebile, into growth poles, i.e. intu population 
concentratione
 

where services can be provided nn an integrated basis end where
 

product collection centers, credit facilities, agro-indutries,
 

etc. can be establiohed. It is primarlly because of this element
 

of the strategy that 5.auotment in potable water systems 
linked to
 

provision of hydro powered electricity is built into 
the proposed
 

investment program (See Chapter II1 3 for details).
 

There are two additional program design queqtions of 
a general
 

The above nine general
cinsideration.
nature to which we hove given 

s are applicable tn any of the alternativesm strategy L-nsideration
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.The first issue to whether the investments 
recommended should be
 

To some
 
progrumned for only selected microzzones 

in the region. 


extent this Issue derives from the IICA/ID8 
and MAC/ INC/CORDECO-


OAS separate project designs, respectively, 
for the so-called
 

Ide coo find no Jun
directed and spontaneous colonization areas. 


to develop
tiftcatiPn for this or any other fragmented 

approac 


Some services, e.g. research, txtmnsion, 
and
 

ment of the region. 


region wide
 
credit cannot reslistically be designed 

except on a 

specially se-
Furthermore, the political implications 

of a 
basmis. 


lective approach do not beer serious consideration.
 

The second general program design question 
was whether, an regards
 

the current situation in the Chapere, the investment 
program should
 

concentrate on improving existing settlement areas versus opening 

We believe that the emphasis should clearly 
be on 

up new areas. 


It is here that the maximum benefit to 
the largest


the former. 


*numbers of people can be obteined by 
the proposed pronram over a
 

We should make clear, however, that this 
recom

5 year time open. 


mendation is not intended to be Jnterpreted 
in a ripid fashion, i.e.
 

that only those families engaged in farming a plot of land on a
 

Spon
fixed date are eligible for the benefits 

of the prooram. 


taneous colonization is a continuous, 
dynamic proceps in the
 

Thus, as colonists push out into now settlemento, 
the
 

Chapere. 


should be expinded (new administraadministrative micro-regionR 


tive micro-zones are not necessarily called 
for) to provide
 

services, including roads, to the new 
settlements. Another way of
 

putting it, is that we recommend that, 
in general, services,follow
 

Tether then precede new homesteading 
and that the homesteading be
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The 	record in
of a spontaneous rather then a directed nature. 


is very clear as to the long run relative benefits
the Chupnr 


versus directed culonization.o'
and 	the results of spontaneouo 


If there is to be any attempt to open up new areas it should 
proL
 

bably be limited to building the penetration roed 
and announcing
 

that land for titling Ia available.
 

One final matter as concerns 8tratrgy: As the following Chapter*
 

will reveal, we are proposing a 5 year investment 
program (1981-85).
 

The 	reason for this arbitrary time period Is, an 
the one hands our
 

understanding that this is the maximum period for which 
AID can
 

make commitments for a given project and, on the others 
the dif

ficulty of peering too far into the future In terms 
of program-


We wish to point out, however, that 5 years
miny expenditure. 


In a very Bhnrt time period in which to hope to get 
a general
 

so backward and beset
 development proceus well underway in a region 


Thus If AID and/or other donors and
 with problems ae the Chapare. 


the Bolivian Goverhmant decide to accept the recommendations 
of
 

this report end initiate a 5 veer investment program 
elong the lines
 

indicated, we believe that they should take thi, 
decision in full
 

a further phase or phases of inawareness of the probable need for 


vestment and consolidation.
 

2/ 	It should be noted that historically, in the short 
run, there
 

has been less tendency to plant coca initially in 
areas set

tled by directed colonization, primarily because 
the need for
 

cash income waa less urgent than in spontaneously 
colonized
 

areas. 
However, the "directed" colonists are now 
catching up
 

with the spontaneous homesteaders in this regard.
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ITI. 	 DIAGNOSIS OF SITATI0N 

A, 	 DZSCUIJ2oU 1 THE REGION 

1. 	 Physical and- Eolocicol Charcteriltict.
 

- Locaion a4 Land Area.
 

of 	the 14 provinces of the Department of Cochabamba. It is
The Chapare is one 

alsq the name given to an ecological classification within the Country covering 

province and part of the Carrasco and A
the subtropical portion of the Chapare 

rai provinces of the Department of Cochabamba (See Map No. 1). Acording to 

date of the "Proyeto Chapare" the land area of this ecological region has been 

This estimate (rhich defines "cub-tropical" as
estimated at 2,450,000 hectares. 

include the colonised
the area under 500 esters above see level) 1/ does not 

of the Chspare province, with area of Espiritu Santo, Locotal and Tablas 	Monte, 


Although the Espiritu Santo-Tables
an area of approximately 40,000 hectares. 

Monte micro region is situated within the Cordillera at an altitude of about 

1,500 motors above sea level, its settlement pattern is similar to other areas 

of the Chapare, and it is contiguous to then. We believe it should be included 

and thus arrive at a total area of approximately 2,490,000 Has. as the juris

dictional universe of the region under congideration. The project area, i.e. 

the area settled by small farmers is considerably smaller and totals approxima

tely 147,000 hectares. 

1/ 	 NFAC-INC-CODRC0/OEA: "Proyecto Chapare Propuests de Estudio pare el Does

rrollo Integrdo. Planificacifn Fisico-Espacial. Alternative do Ocupeci6n 

Trritorial", 1978, p. 10. 
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low hills and alluvial
 
is doinated by two types of landformstThe Chspare 

of recent
 
The alluvial plains, composed of sedimentary 

aterials 
plains. IJ 


of
 
origin, are of two distinct typesl 

alluvial fans which fringe the base 

the high Cordillera Oriental, and the 
vast flood-plains lying in botefn 

the 

The average 
numerous rivers that flow northward into the Aascon rg

ton. 

The low hillssea level.
above 

elevation of these plains is 

about 300 mtars 

narrow area of transition between 
the Yungas (Deep V-Shaped valleys), 

Arm a 

pert of the high Cordillera Oriental 
rising sora 5,000 srters, end 

the 
a 

region.
toward the Amazon 
alluvial plains which sweep 

7hey are clay based but vary
 
.n the Chapare are of recent origin.
The soils 

the river 
considerably in qumlity ranging 

from the rich alluvial soils along 

"These soils are azonal with 
bedt to poor heavy soils further 

inland. 


lixMaturO profiles having been 
formed mainly through the prccoss 

of sedimenta

of coarse gravels, overlain by 
depositc
 

The typical profile consist
tion. 

./
 

of sand, clay and silt, 
with a thin layer of 

organic materiel". 


Zrodabilit.y, excessive moisture 
in the soils due to sa-sonal 

flooding, rapid
 

loss of fertility through leaching, 
Lad drainage, acidity, and lack 

of organic
 

/ enkel, Ray: "The Chapare of Bolivia* A study of Tropical Agriculture 
in 

transition". Ph, D. Dissertation, University 
of Wisconsin, 1975,.p. 15. 

/ enkel, op. cit. p. 26. 
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si of the main factors limiting agriculture in the Chapare.materials are 

Several rivers with their numerous tributaris run through the Chaparo. 

the Rio Sfcure, the Rio Isiboro, the Rio are from vest to oast, 

of these flow northward across the Chapare, 

These rivers 

Chapare *nd the Rio Ic ilo. All 

Those rivers 
Joinina the Rio Nazore which is part of the Amaxon river aystem. 

are tho dominant features of 
with their changing b-de during the rainy season 


of the
 
the Cbspare landscape and are of great importance in 

the formation 


alluvial plains. 

The change@ in rivers channels, usually associated with 
foods caused by
 

are sometimes drctic and

heavy rainfall during a ahort period of time, 


the necks of the meanders, and destroying crops,

disastrous, r-itting through 

To illustrate thia point, one can recall how in
 plantations and villages. 


1946 the Rio Chapare completely abandoned its former 
course below Villa Tuna

ri giving rise to the Rio 24 which obligat' the farmers along the road to
 

In 1963, the Rio Chapara returned to its
I '.- t'.sir land. 

course, but in 1967, it changed its course once more, destroying 

Todox 

.
 

almost completely Todos Santos, which was the moat important 
tradiuo center
 

A few years later, Todos Santos was completely
of the Chapare region. 


river traffic and was replaced in its functions by
abandoned and closed to 


_k/ )MAtcialMacias: "Caracteristicas Fisiogrhficas, Suslos, Aptitud 
y Use Ac-


Desarrollo Agropecuario del Chapare,
tua! de Is Tierra", en Seinario sobre 

H1horin 1978: p. 34-35.
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Wt rto ViILaroel, uhiall is now the main trading center of the area linhiun the 

ftut to the Cochabamba region. Although the Port of Too Bantom does not xLst 

=W logger, ti. colonist- stayed on their land even though tbay are cut off 

from the rest of the Chapae part of the year becausa of flooding. 

The cliuate ic boet euzawreod by TInYkl 1Iuan he atatew that "a tropical rain

forost climets charectcriseS by high temprattur, high h'zlAdity and ozecsoive 

raltfall pravailo throughout the Chapare". Using vouthly average@ the tempara

tre ranges bege n-1l9.2 a 27.6 *C. The amnul avorai which vOtoe from 

is 20 and 24 *C. It abould be natod thatmicro-uo'as to micro-sone between oleo 

fav days whon cold southern wirAa roach the Chapsthere are ahort perio of a 

T (known as the Surazo) during vhich the tomporsture "y f ll so I=u as 7 *C, 

The avsrago, rainfall at Vcca eSnton to around 2,900 mi. but iii Villa Tunari 

it lia approximtely 4.733 =a., in Chinor6 3,952 w. and in Chipi.irl 4415 am. 

to 30 Km. from each other, thy belong toAlthotqh thos villogms are only 20 

igniiicantdiffer'nce 'in their biodifferant micro-regions characterized by 

ci ate. The P'bova figure. are annual average figuies, with a range over a 

ten year ;,rod of 2,041 to 4,270 m. for Todoa S-nto: of 2,526 to .993 m. 

for Villa Tunari: of 2,166 to 4663 nmo. for Chimo&A and from 3,438 to 5083 m. 

for Chipiiri. 

5/ H kel, Rays op. cit. pag. 31. 
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four month period Decembr to March 
Most of th6 precipittion falls dur ng th 

ar can be coon from the follovitt graphic representiu a 15 year averaps 

(152-1967) at the )htereological 8tatiou of Todos Santos. 

600 

50 

400 

S0 

200 

100
 

M A M J J A. 8 0 Nq D MontheJ F 

rainfall in a given uicro-reioa can be 
It is also worth noting that the 

the @me time that it is dacreauing in toother ulcro-TOSIoU ,a
increasing at 


the following graph ,diich uses

few kilositers away. Thic is shown on 198
 

data for Todos Santos and Villa Tunari. V
 

(Centro pars el Desarrollo Socto-Economico), "IZtU
f/ Adapted fromt DESC 


pg.

diot Socio-Rcoubmicon del Chapere", 1968, 2nd. Edition, 1979, 17.
 

7/ D11iC, op. cit., pes. 17.
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The vegeatton of the Chapani Lo eharacteriatic of a ome 1orpliz rmfrest, 

vines and other tropical pleats. Tewith numerous specise of trees, shrubs, 


distinct types of foret are differentiated locally a low forest (mte bujo)
 

and a high forest (aute alto). A uibdivisio is often ude in the khgh forest
 

category, differnutiating between the second puwth high forest and the virgin 

forest (uute virgen). 

The "monte baJo" occurs where second growth vgetatim hos invlded man made
 

grivth of,1

clearing. The "wmte bsjo" category is uirmally used for second 

are found below the tees.
to 8 years In age. Humrous shrubs and low bushes 
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in Which 
TMo "waft alto!' I second growth veptation. aged 8 to 30 years,/there is a 

tadency for abruba ad low busb to disappear, so that ov am so.lly wolk 

bemeth the canopy. 

Me "mute v W8" has characteistic. t4 tho "mnte alto" but with p ce

what different variety of tree. 

In the river chunls, mender scars, and MUJ u (5swopf) t-rAtional tnps 

of vegtation are found. In the large sandy beachas of th river baf, the 

most o plant found ia cuchi Qnmrlus. sagL!L4im), a tall plant silelar to 

cans. Totora rad (Maa'bchatsLaonA), error grams (Ciali a1r&I and 

oortaders gross (k IgnMU a) are characteristic of the essonaely 

flooded depreaions nA b c sg areas behind the natural leveti. 

are partlyThe savaunah, situated Morth of the colonise area, a e plaimns which 

flooded during the rany season. Pastures usually cover thase soil*, offeri 

a good potential for livestock. The met comn gramme foud ae "arrocillo" 

"gramalote" end "csafuelas". Among the legm which ore fvuad on those plains, 

the meat €omn are Dosiaodium op. and Crotolaria op., both with good protein 

content. 

The smps, wbich are found minly in the Savannah, are a refuge for fama and 

aquatic flora of al kinds. 

he forest contains mmrous species of zouakys and tropical birds, including 

parrots (Amsouc famor s and Ara op.). Wild tudeys and nuerous species of 
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Other food animalsa the tapir, capihusrawild duck are hunted for food. 

like animal), venadoJochi (Agouti poem, a wall rabbit(Widrocooaru copibars), 

(Pecar tujacu) An cauncho del monte (pes.is op. a
(a small doer) tait~t 

as paws,
wild pis) are comn In resote aro s. ft-dators, such jaguats, 

l, along with wild cats and cemadrola
foxes and a &mlltiger typ ni 

(Dedelphia mrupialcs), are also found. 

of food fish, particularly the pacu
The rivers ae abundant In ninwrous opecies 

(Colossose itreii) and surubi (Peudoplstitow corrscans). Other fishes 

cosonly found in the rivers oe the Dorado (Saluinus saxillosus), Shbads 

and Palcoata do agua du ci (Serrasslams wrgnlutus).
(Prochiludos platensia) 

2. Actual 11A PotuoL .j. 

cm be divided
The 2,4"O,000 boctarea of the Chapore region as defined above, 

in terms of actual land usa into four categories: 

- Land occupied by colonists 147,000 

Land grantU in large public end.
 
private concessions (almost entirely
 
forest covered, but apprtoxItely 50%
 
is considered potsnti ily suitable
 

200,000for agriculture). 

Isiboro-Bcur Naticral Park (mostly
 
forest, but includes approxivAtely
 
150,000 he tares of land suitable for
 
agriculture ea some savannh laund 

9O.000suitable for groxit*). 

specially the metsiates of potratil a-ricultural
IV The data in this table, 

the grcupings is based on
and &rastung lends falling into one or another of 

of the data pveasented in Marcial MWcis "Casactarlsticasinterpretations 
2, relevmiaon-

Fisiogrficss" op. cit. and "Proyecto Chaprre: Informs Wo. 

to Elplorstorio do Suelos", Coch.bbsa, 1978. 
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- Unassi Md lands in the Public Domalu
 
(approzeuately 40% is savannah potentially
 
sattable for grazing; the remainder is in
 

of which 30 - 60,000 hectares artforest, 
conadrdted zitcable for agriculture). 

TOTAL 2,490,000 

The above breakdown %hile adaitedly very crude, Illustrate@ seer paints: 

land area suitable for colonuatLon within the
there is still considerable 

because of the direction of new road building,
public domain. Nsvtrah*1e*s, 

there is already evidoence of spontaneous coloniSa
nature of the soils, etc., 

tion pressure on t1e potential agricultural land In both the Utional Park 

are largely unexploited).and the large concessions (which 

to be
Il~ly that the south western limit of the park will hav

It sews 

to tale account of this phenomenon and that the concession area will 
redefin" 


not take steps to devlop their properties
if orue doshrink ovar time the 


in the near future.
 

park area are a veryboth within and without the
All of the Savantah lands, 


existing road network. It will
 
long distance from presnt settlement and the 


under presant planning criteria, before these lands
 
probably be a long time, 


terms of the long run potential for the
 
are put into use. Sonmrtheless, in 

region they should be kept in mind. 

3. 7Me ColonUntion Process. 

As indicated above, the colonised area mounts to approximately 147,000 hectares 

afares as of October, 1979. There is 
divided into botoen 11,0.'J and 11,500 

au unknmm number of coloaists 
sawhabt smiller number of fam families eLnce 
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Best estimtes of the number of femilies is 
own or exploit two or more farms. 

changing constantly in an upward direction
10,500. V The number of fane is 

proceeds.as spontaneous coloniation 

The farm may be divided into two groups: those that were establisbed under so

ana where tha ftam els is 20 hectares:
calle "directed" colonisation procedures 

ad those that were established under spontsnous colonistion and where the 

normal farm sise is 10 hectares. The reason for the differentiation in also 

function of the criteria of the separate agencies handlingappears to be a 


of cne

each group of colonists. There is no rationale of any sort in support 

or the other practice. Neither is there any significant difference today bete"nn 

a large part of tha original "directa' colonists 
one group and the other, since 

abandoned the land and were replaced by "spontaneous" colonists, who have 

imposed their organizational forms (sandicatos) in replacanent of tiie cooperative 

the Agency in charge of directed colonization.structures initially installed by 

- Sponteous Colounaion. 

the 	oldest form of colonization of the Chapare,Spontaneous coloniEation is 


opening of the first road linking Cochababa to

dating back to 1922, with the 


created by a government
Todos Sautos, the first national colony of the Chapare 


Decree of October 2nd., 1920. The spontaneous colonists settled along this
 

El PeaInr, in the 30' s; ASriento 
road, creating the colonies of Paracti and 


the 40' a; and Chipiriri in the 50's. Also, spontaneous
Ibuelo and Busch in 

j/ 	 N ovpapor reports dealing with the 1976 population census show 57,839
 

Lk'ople for the Chapare province. We do not hnow wheter this was actual
 

couut, or a 1979 projection.
 



- 22-

III A-11 

catleinte progressively woved east of Villa Tunari, toward the ito KU., and 

to the north toerrd the Rio Isiboro. With the oiWus of a now paved rood 

has been a significantfrom Cochabamba to Villa Tuasri seven years ago, there 

Incr as in the mber of colouia. There were 54 In 1967, 92 in 1972; 170 

in 1978 and 183 in 1979. 

The first colonies obtainad authorisatien to settle through thiu "Jofaturs do 

to Villa Tunarl. InColonies" based in Todos Santos mbich was later moved 

1961, this function won trtnsfered to the Sery.cio Uscional de Reform A$"

ris. Sine 1973 the Institute Nocional de Colonisacion. a doscetralisd 

agenc7 of the " tiniaterio de Agricultura y Asuntos Co esinos ( )", has 

een In charge of regulating laud hotldins. 

" extenled toof colonisation took pice first inChioo* and was 

Valle Ivlirs and Valle Sajta. 

This fr.mr 


financed under
,;.."... settlement of 1,863 families in the Chimore area was 

au IB loan to the "Corporacion Bolivians do Foanto" granted in 1963. 

Considerable infrastructure, food supplies for the first year, and other benefits 

the projact.
were envisaged. After the first year, 856 families abAdoned 

In 1965, with the creation of the Instituto Nacional do Colonisaci6n, the 

concapt of directed colonition vas changed and instead of large governt
 

invesmnt, it ws decided to settle colonists in a "semi-diractid' fors
 

cor '- wisinly of some technical assistance, the granting of a 20 he. plot,
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a land title. This type of colousationOud facilitating the procemsing of 

typical of Valle Ivirea, Valle Uajts and the ares of Chasqei, aloeG the road 

to "Tto Villarroel. 

ammries the brosVAbo ammt &b.,3 types of colounsation.The following table 

Table I1 A-i 

DistIJrMUnin of jama=d Lad Anna by Directed 

AnSontaeommua COmlLsiati'a 

07 COLONIS No. OF FAIt AfMIhL9TZ No. WTP or CoLm We. 

Spontaneous 117 8,281 82. 810
 

42 1,972 39,440
3en-directed 

1,193 24,260Directed 	 24 

TOTM. 	 183 11,446 146, 510 

Tabl1 lIT A-2 

TMes of Coloniation in n Arjait 

OF FMM3 orCENTRAIZS 	 THE OP NUH3 


COwIATUMN 8IC&TOS X 138
 

1. 	 Espiritu Santo Spont ous 8 423
 

262
2. 	 Tablas onte of 8 


5 214
3. 	 Locotal " 


1,573
4. 	 Villa 14 de Septiembre Is -24 


437
5. 	 2 do Aoato " 5 


228
6. bloluer " 	 3 
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7. 	 Paractito Spontaneous 24 659 

" 9 739S. Ibuelo 

4 364 

10 YLousa She 7 3 

22 Litorsl 11 99 

12 Sucre Ieinut" , 

9. IteraMvAWm 

7 	 490 

13 Todos atos" 6 38 

14 Chipirtri B 587 

15 Ce"An lusch 8 565 

16 Tells sojts Bad Directed a 449 

17 Valls Ivirse " 18 788 

7 S6218 rvirgarams 

19 Puerto legre 9 04. 

20 Chimw Directed 11 499 

21 MaILposas "3 060 

10 	 43422 hlp 

TO13 	 11,446 

Source: 3 OMI: tgional Office, Villa munari, 1979. 

- SetlemntPs •ru 

The coloniad area of the ChWpTe 	 is characterixed by the obsences of villa8em 

or at least, ths aboance of the compact fern vilise typical of the hishlands. 

Instead, linear patterna of settle-nts, reflecting the inflence of roads, 

ptovil throughout tba rgsi n. The basic unit of settloent io the Individual 

fanily farm. A coloW consists of a number of such farms, organised into a 
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Farming in the Chapare
sindicato, As B. Delaing commute in his study "Coca 

directed colony the governmentA Form of Collective Innovation", in aBolivia: 

to be granted per family:
first opens 	 roads, and delimits the plots of land 

usually a 20 No. plot. 

are established 	byand dimnsions of the farmIn a spontarneus colony, the sin 

in making the initial land grante.
the national Colonization Institute (INC) 

the lal to new cormrs giving generally 10 a. 
Then the sindicato distributes 

to each new colonist. The plt is usually 100 vators wide and 1,000 moters 

access.
long, the long dimension of ho farm extends inward from the road of 

Only 100 maters are chosen for the width, to allow a large tumber of colonists 

build close 	 to 
to have access to the road frentagp, since settlers comonly 


frontage available on the original road,

the road. When there is no mre 

following
vdditional rots of settlements are established behind the first one, 


on the first tier get another

the sam pattern. Som colonists having land 

in the third tier. In Villa 14 do 
lot on the second tier, and soetimes ovn 


have been estsbUshed. Access roads are

Septionbra, 	 6 files of settlements 

from the main road into the interior, but the number of such roads 
constructed 


be built each year is lited. his places the colonists of the

which can 


to

last tiers at great dieadvantage for coamercialiizg their producto, due 

transportation difficulties.
 

- fub-division 	of arms. 

In the directed 	and veal-directed colonization areas, sub-division of farms is 

While under Agrarian Reform law, the sam principle applies to 
not permtted. 


the civil courts which deal with

spontanbous 	colisation farm units, 
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the practi :e. The result, according to a
iWritence questions have peamitted 

on a plotis that 5.51 of the spontaneous colonists liverecent study IW, 

plot between S and 10 Has.maller then 5 Has. and 26.4%on a 

4. -A3I EmZkfl. 

In addition to the laid granted to colonists the Instituto Nacional do Coloni

hs grantad a nimber of concessions to various cooperatives, privatesacif 

the expldcation of the area.enterprises end to agencies 	 interested in 

of land have 	 Has. to 104,000 Ba., with anThose concessiona varied from 100 

the Initial to
option for an additional 100,000 Has., as was the case in grant 

Some concessions revert to thethe Aro-Industrial Cooperative Copalco. 


public domain and the laid is redistributed to colonists, when, as it is often
 

the case, these societies do not fulfill their development obligations.
 

The met Imortant of these concessions are:
 

104,000 Has.- COPAICO 


(Cooperativa - hgro-Industrial Cochabamba). Yhmbers are from 

Cochabamba and other cities, 	who invented some money in the
 

the No development has
cooperative, without knowing ares. 


taken place and the cooperative is largely inoperative qt
 

present. According to newspaper accounts, there may be
 

problems concerning the management of investor's funds. 

/ Crowder and Detain*: "Commicacien en el Chapare", UWA-PRODS, La Pon, 
1979.
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a (~Q~dO.26,500 

Sotdtift do Deadftolto do Coctbabba. A state aency 

tko Ae'ot.# ofI a1 &AiAmaa d&iJaFWt4t Again, no 

dew"i10mnt ban taked place to date. 

fbt 
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Beni 

- RIUSCO. 

Project for buffalo raising, rfn by the Inatituta of 

Colonization. Disccsions ofa joint venture with a 

private Italian fit were undertaken, but have beta 

discontinued. No developmet of the area at present. 

8,000 Has. 

- P Q WcFAIO. 

Project for buffalo raiing, run by the Mational 

Institute of Colanizatto. It *ctually has a hexd 

of 130 buffalos. 

20,000 U, 

- C(WUCRI 6M 

30 infor ation, avllble. 

7,100 ]be. 

- U511= 1WN MA DR M S MDI. 

Thad develoment project rum by the University of 

Cochabamba. They home a omll aperizntal station 

in Sa.t& and he Uagum doUpmnt mok, including 

installing a saw-mill, agreina pastures and 

bWifgimg in Uveaotha. 

10,300 Has. 
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SCOOP RATIVA 	 LITORA W JTA 10,000 gas. 

Ito information available. 

TOTAL 186,100 Has. 

The total area In private and public concessions comes to approximtely 200,000 

divided amonget 	approxinately SOO
Van. The rmainning 14,000 Has. axe 

run between 100 and 1.000 hectares.concessions, whers allotiants 

5. C291U 	 .A 

Production "Cooperatives" in the Chapare were organized primrily in order to
 

arm of three main types:
obtain land, end 

1. 	 Farwra, with 30 - 40 members each. 

of city poople, and holding land2. 	 Institutioisl, composed 

for speculative purposes (ohe University, Lus yprimarily 


Fuersa, COPAICO, Agrotech, etc.).
 

3. 	 Mixed, composed o townspeople and farmers (e.g. the 

of Chipiriri, Santa An&, Copacabaua, Gualbortocooperative 

Villarroel).
 

Although the land held by the first and third 	type of "cooperative" is worked 

For the third typo of cooperativegranted collectively.individually, title is 


that not all the =.ers were fnrmars, acne were

ths main problem has been 


to fulfill their

1or other intermdfsrios and they failed 

peasant to do the job. The 
obligations to wo*k the land incommon or hired a 


covered urdor 	the section above on
situation reg&srding the second group is 

concessions. 
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At t:he anent, the farmars are not predisposed in favor of production 

the INC, as part of
cooperatives, rather the opposite. Between 1963 and 1965 

a largp, wulti-purpose coopersits directed Colonizstion effort, put together 

tva called Cbhr6 We.., which included non-famer mumers. Ito total 

mtsherbip was about 1,(0. The caoprative ebtained credit in the farmera
 

rice imill in Villa Tuari, but later wunt
 
name, owed tractors and even a 

banktupt. The Bolivian agriculturml Bank (110) fozeclosed the tmn in 2973-74 

sold off the assets. Although wany of the farmr cooperative members hav*
and 

left tha Am&, the few ra aing Se still icking paywants to US foe thair 

making paywants, they loga
share of the loan to the Cooperativa. If they stop 

their eligibility for 	further SAB nredit. 

FEWA Me been active in establishing an Agricultural CooperativeCenter of
 

the Chapare In Villa Tuneri by offering to finsnca conwecialiuation an
 

far they have ben Lnstr mntal in
mschanitacion of local production; so 


supplyit4 5 threshing machines.
 

In 1977, the Bolivian 	Institute for Research am! ktensio (I=J,), the National 

(IKAWO) and the National Coaunity Developoot ServiceCooperative Institute 


signd a national ant regional agreafont to coordinate the cooperative
(SIMC) 


movent; FALC0 was to be responsible for controlling the econoic aspects
 

he been done in the Chapars
of cooperative activities. To date, nothing 


along these lines.
 

There areLew savings 	 and loan and consumar cooperative' with limited amber

ship hich appoear to be functioning catisfactorily. The credit unions have 

anl are receiving som limited assistance
been sponsored by the 	Catholic Church 
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fros the gmtional Credit Union Federation (FENACI). The 3 co msr 

sponsored by DEZSC.coqperati es, all of vhich are located In Vale hits., are 

ChuTch affiliated organizations ,sst ame settlers to fore groups that have 

legcl statu that are similar to pre-cooperatives. One that appears to be 

Xquipo Chapare, located at Lauca, with a crop sod forge productiondoinS wall is 

program. It is sosisted by the United Methodist Comittee with an on-site US 

Wechnician supported with grant funds for adminIstration, materials and supplies 

As a grp, Equipo Chopaze has obtained supplier credit to purchaA macbinery 

for a rental pool to subers for land clearing and preparation, forage 

ae. Other oquipwont hza been donatezbi~fIPttlsrsharvesting, haloing, 


(others ar Joining) hae comitted 5 hectares each for a period of 5 years
 

for the production of corn and kuduu. 50 hectares have been cleared with 10 

to corn. The US technician woking with this group alsoplanted to kudzu and 40 


ssated the formation of a livestock misuociation in the ChiarG area so that
 

better health for their animals by the
sombers, about 100, could obtal care 


being provide by
uoe of medicines and vaccinations. This health care is now 


service of the Hiniatry of Agricu2ture.
the animal sanitation 

he@ assisted settlers to form an association ofThe Catholic Church's CARITAS 

o
5 Lzroups of tomato growrs vith 9 members each. Each group uodd one two 

hectares as a common eras to produce tomatoes. CARITAS provided credit at 

for aseds, tools, sprayers and chemicals. The groups werebeiw markat rates 

Unfortumately at marhet time, pricescollectively responsible for the credit. 


did not cwver costs. 7he groups are no longer producing
wore lo and Lwcom 


totoevs and are becomir4 part of Equipo Chapare for the production of forages.
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CARIT hes not yet decided bow it will handle the outstanding loan for the 

tomato production. 

signifi-
While smal cooperatives, groups and associstious have uot yet had any 

cant impact on the social and economic developmnt of the area, there appears 

to ba a willingness to use thm,with expectations of success,, '*n they are 

zdx of capital and technical assistance.
assisted with the right 


6. Sociolo-icl Analyis of the Area 

settled in the Chapare, either under directed or spontaneous
The colonists who 

not typical peasant farmers, but rather form a specialcolonization, aa 


stlected group of fazers, considering their age, education 
and sociological
 

variables, such as a sense of control over personal destiny and openness 
to
 

change. 

- Oriain of Colonists and aMtlY CouoMtion 1 

The great majority (70,367. of the Chapare colonists came fro, the temperate 

valleys of Cochabamba, 8.91% from Potosi and 2.63% from Chuquisaca) emigrate
 

in the areas of origin. One come
as a conseluence of population pressure 

trained In 
quence of this migration pattern is that the new settler to not 


to loarn it from his neighbors, once settled.

tropical agriculture, and has 

597 of the colonists have settled in the Chapore in the last ten years, which 

shows the attraction that this region represets for may farire. 

data of this section are taken from PIUDES's study: "Istudio de Face/ he 
1978 and from Crowder and DelaiAe' s study

sidedes Gentidas an el Chapare" 
For more details one can re

"HIdios do Commicaci6n en *I Chapare" 1979. 

fer to those two studies.
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a prSOU of the 
are 3 srnied or live With 

lbsrty s0 petcent of all colonists 
e
t the uTee 

bw f IY. Wes usually com" from 8 imi 
sa
.wat* 

the sale RottrLeO.places as 

the fanilY avralp 34 
The heads of 

4 to 5 .smbts. 
The avera- famdly sla is 

33%bet-5n 30 and 
-ne, 30,of 37 per~st below 

a diatributWyea1 of ijth SO Years.
only 10 percent above

and 49 asi 
39 Years. 20 percont botgemn 40 

-
relativelY Young poVPatioU.

in sm, a 

they
.ctd group of farmers, as 

cn be considered a a 
notf~arr
,he C:haps! only 17.59%do

educationalhe h 


read sod write; 73.61 received basic education, whichIeIt that they 


in bly better tn the 70
This "a cs 

to school for a ihitim of 4 years. 

ntr'o
 
for the Population at largei oii. 

percenlt illiteracy rate school,
fomal education attended hig 

level, 7.41%'Vf these having
educational 

schoolsm technical 
and 1.39%percent attended 

oportunities than most 
Tho children of the colonists have better school 

schoolthe siudicatos have 8 
nearly 50 percent of 

u rural areas.children 

one or two tsachers.
with 

Lack didactic nterial, but it 1. 
condition and

in very poor
These scbools are 

send their child"sthe frme
than 85 percent of 

mprtant to note that more 
to build schools in 

labor and msatriale are used 
Commit?7to school. d DearTvollo d 

into with the Servicio Nscional 
eta enteredarranamssharis 
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ermmr' a Federation.Is Comunidad, and with the 

was created in 1972 to
There is also an Iscusla Nonal Rural in ChIor6 which 

could relate to the needs of the region. However, it is
produce teachers who 


reported that the sajority, once graduitad, leave the area.
 

- ,Lmmna and Religion 

that the colonitu are a select group of famersAnother siportant indicator 

87 percentis the language spoken. Although 85.65%are native quechua soplars, 

Spanish. obviously related to their educationalconly commicate in This is 

level, since fomal education is given only in Spanish. As to religion, $8.16% 

are Roman Catholic, which is consistent with the official and traditional 

religion of the country. Catholic churches hove been built and priests and 

nuns have their residency in Villa Tunari, ChLpiriri, Chitl ,Valle Ivirsa and 

Puerto Villarroel. The second group of Importance era the Iva-plists who have 

settled in Chixtor6 and at. characterised by an ascetic way of living, e.g. 

tobacco and alcohol are prohibited. 

- social Aqtivity 

Due to the absence of villages and the dispersion of the population all over 

the colonized areas, social activity in the Chaparo is very limited. People
 

are isolated from each other, mting wea-Ly on Sundays when they go to the
 

Beer and
markets in larger villages, and sonthly for the sindicato meting. 


Shils (aize beer) ate always available on market days and for any special
 

than few days without
celebration. Since chlsk cannot be kept for ooze 


for the farmers to drink until the barrels are dry.
spoiling, it is ccumn 
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hI excessive conIption of alcoholic beverages in the Chapare, by both mn 

social problem U.and -w, constitutes a serious 

to participate in social 
There is a tendency for a large amber of women 

activities such as mother's clubs, which have nuna livingbeen created by the 

in the areas, or by auxiliary nurses. About 25% of the colonies hm a 

taught rudtmtaory okills, e.g.
in these matings, they aremotber'a club. 


a balanced diet, and hcv 
how to take care of their babies, how to give them 

then clean. Women who participate in such &ctivitios receive fros 
to keep 

food, such as milk, flour and edible oil.
CARITA sam 

- Sociml Ormigtion 

is the "SiWicato". which is a 
The basic social organization in the Chapare 

Each individual colony is organised an a 
kind of holistic cvic organization. 

directed by a 
The tw are oyntmous. A sindicato (or colony) 

is 
mindicato. 

The main yositions are the
olected by popular vote.

secretary and a ciookttee 

the Secretario de Relaciones, Secretarlo de Secretary General ("Dirigente"), 

Acets, and Secretario de Cooperativas do Agricultura, 
de Viabilidad, de Salud, 

etc., but those last fumctions are more nominal 
than real. 

The Sildicatos (actually 183) are grouped 
into Centrales (23) which are also
 

and cemittees elected from wmong the leaders 
of
 

administered by secretaries 


the local sindicatos by popular vote.
 

A Form of
"Coca Farming in the Chapare-Bolivia.
IV Delaine, Bernard: 
Collective Innovation," Ph. D. Dissertation, St. Louis University 

1979:
 

pg. 86-87.
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wbht Ia called the "Federacibn gspecial Agraria
These Centralsa are grouped in 

del Chapm Tropical", which meet@ monthly. As HW9lk note*s "the sindicato 

a regional secretary from the Cbapare toleaders mnt ome a year to chooie 

represent them at national meetings. The regional secretary becomes the 

official spokamsn for the sindicatos of the Chapare. As such he cands 

!.ocalsignificant authority in the implementation of swferzint policy at the 

level and frequently may eort considerable iuflnce at the national or 

Oolicy for the Chapae in regard to
deparbt tal level. It is he wto decides 

and a variety of other national and localtamztin, deelopment projects, 

govermmntal programs. Be also approves or disapproves of policies of the 

the colonist
national gveroont or the departmntal govermut that my affect 

in the Chapare". ]I/ 

The -- ers of each saudicato usually owt on a monthly basis to decide policy
 

to process
and plan programs within the coloW, to approve requests for land, 


its -mWbere.
land titles, and aventually to settle disputes aong 

the regular monthly meeting work assinmentsBakel again states that: "During 

are made with each member being required to contribute from one to three days 

such am building roads, clearing trails,to various projects within the colom, 

anand maintaining the building grounds of the school. 

tasks my expulsion from the colony.
"Failure to complete the assigned result In 

mbers also frequently sit as
The local secretary with the elected cmmittee 


settloi a variety of disputes that arise snu the

judge and jury to hear and 

W/ Hokel, op. cit. ps. 80. 
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mittee my punish modare f6r a variety of minorcolonists. The suidicato c 

frm bad conduct to patty thievery. The pImisibnt m lly
offenses ranging 

and lose of land. In the event a amberinvolves baniaomt frm the colMo 

now
is e"lp ed from the colony, hi boldings are gLw without payment to a 

colonist who wLshes to mettle within the area". 1L 

The somn's role in the Phapare Is very traditional. Zn addition to the 

culturatly defined functions of takingeare of bables and dswettc work, they 

often essLt their husbands in coca harvesting and, mxwtiae; with harvesting 

cocaof rice, corn, and bananas. But ore often they only help In drying 

leaves. Iu atm their direct participation In the production process is limited 

bhey do participate in decisions concerning tba umnagent of the forn and 

Usually, theyexert a degrse of influance on their husbands In this regard. 


of the fomily end have, sm Influence on how it is
take charge of the money 


spent.
 

in child care Sroups and similar organizations,Aside from their participation 

to do with the social and civic organisations of the wommity.womu hae'litle 


For example, there lsnattlnile wman who at present In an officer tu the
 

central*a or the Federation). They can 

the attend a meting, but their 

feret's associations (unudicatos, 

represent their husbands when latter cannot 


can be wembers of a sindicsto when they are
role is generally passive. They 


the head of fadly.
 

i/ H8el4, op. cit. pg. 81. 
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Tore has net been imchinvestigation regarding the status nod problems of 

wimen in the Chappre, mar of the opportunities for enhancing their role in 

prerequisite to anythe developmeant process. Such studies are a necessery 

progrin development. 

focological Characteristics of the lbulatoU 

Peasant farmers have generally bon described as living in a cultural world 

vaues are supposed to focuswhole. Their goals 

as a social force oppooed to change. 

dietinct from sooiety as a and 

on tradition. As such they have been seen 

image of the peasant does not fit the Chapare colonist, whoThis traditional 

wants a better rural life for his children than he has had. Not just a better 

life but a better life In his rural commnity,even.though his children may not 

be greatly attracted toward this life. 

extr mly high priority on the community sad Its impro-The colonists place an 

wmAit, as evUnced by the- 1a.'ic-pation i communal work. One is expected 

for him. Being elected a siudicatoto serve, even when it ts not convenient 


leader is tim communing and not econonically re erded; however, no cue can
 

refuse to serve. 

a better rural life, and of Improveuist in theTo achinve these key goals of 


great
rural community, the colonist wants change. He has already taken one 


decision; to abandon, at leact temporarily, his commiity of origin, his
 

the Chapare. It is characteristic of a
frievds and relatives, to settle in 

Chapare colonists that they want access to informationgreat majority of the 


about agriculture, to comwdities such as herbicides and pesticides, and to
 

credit, They spend much energy seeking informstion that often tley cannot
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et. 	 They often express a desire for rural newpapers and publications which 

could give tbmu information on their plantinga. A recent study reveals a 

strom felt need for a regional radio station in the Chapare. vhtch at 

prograimd to provide theu with rural developmnt informstion. 

Another point of interest is the colonists' Seneral sense of control over their 

personal destiny. Not only do they claim that they are better off now than in 

their comnity of origin, but also express confidence in thamselves and their 

sindicato. They believe that they can succeed and mre confident that they can 

Improve thir: situation. They are open to suggestions, but they also are eager 

wheu It was proposed thatto contribute ideas of teir own. In one instance, 

an evteusionlst work in a sindicato, the unbers decided to build a house for 

hia, 	to asks sure that he would be able to stay and work with them. 

All of the above considerations are very positive and It is reasonable to 

conclude that there is receptivity to cheag and that the unavoidable disrupr 

tive 	effects of change will be ulniuised when it is desired by the commoity 

at large. If the colonists through their siudicatos are Invited to participate 

in the planning and implementation of the changes, no rrious social problem 

will 	result from these changes. 

7. 

is beltrvednecesearyAs was indicated In the strategy section of this report, it 

to undertak planning at the mLcro-regional level. For this purpose, we 

a detailed list of the Centrales and Sindicatos located2V 	Annex 1b. 1 provides 

in each micro-reglon.
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sreeommm' dividila t Chapare into ninS micTo- eions (hee Mp No. 3) 

folloel? 

Nicto-region No. 1 Tables Moats - lecotal 

Not 2 Espiritu saw - Ville T ari 

30. 3 Chipirirl 

"U. 4 Isiboro - Litorl 

No. 5 14 do Septimbre - 8n Fraocisco 

No. 6 Paraeso - oo Sntas 

No. 7 buolo - Isuca 

n 	 NO. 8 Ch~inor - Naripose - Wipa 

No. 9 Ivirxa-1virgsrs=-Pto. Villarroal 

As can be seen, the =Lcro-resios cover the entire coloaised arse of the Chmp." 

setting the bondarios between regions are re. Thu principal criteria used in 

a follows: 

a) Entire "centrales" are incorporated into a given micro-region. 

Conrersely, a micro-region 2syNo "central" is 	 split between two regions. 

contain 2 or more "rantrale.". 

b) The sea within a given micro-region should be relatively 

5 actors,homogenous as 	regards soil conditions, hydrological and precpit-tion 

and aptitude for a given number of agricultural product lines. 

c) The micro-region should have a common road network or the
 

potential for such a network
 

land area, physical conformtion, roadd) The population density, 

an should lIc- themselves to the
system, and existaue of urban growth pole 

micro-region being used as an administrative unit for such purposes as tL. 
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product collection points, 'id cooperativeestablishment of extension agencies, 

dekwlopmut. 

dedicated to providing a gnoralThe remainder of this section of the report is 

description of each of the nine proposed micro-zones. Covered here are the 

following characteristics for each zone: 

Phyacal and climatological aspectsl
 

Demoraphy and social orgauization;
 

PysLcal and social infrastructure;
 

Current and potential n w production, and
 

Growth pole.
 

Detailed planning should be a function of program execution. 

Mern-AIg4n no. I 

It covers the area of Tablao Wonts and Locotal. 

Myiesl and 14-tuoloegel .AaMtr e. 

Following the system of zones of life elaborated by Holdrige, this r"a falls 

within the category very humid tropicel forestp/trnsiton to 0' btropical 

forest. The vegetation is characterized by . la to medium virgin forest and 

a low second growth forest. The topography is irregular, with moderate to 

tv 1,700 meters abova see level.strong slopes. The altitude varies from 2,200 


with an average yearly precipitation
A humid sub-tropical climate prevails, 

Soils with good potential for agriculturallevel ranging from 2,000 to 2,500 m. 

prodtution are limited to the alluvial formations along the iera. The soils 

of the elopes is very shallow, and does not have a good potential for agriculturt 
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Drm,.. apda OSrem.Satnil.mg "le 

The population of the area, which is located between locotal and Tables Hante, 

is compospd of spontaneous colonists who settled between 20 to 50 yearg ago. 

form thest contra
they are orgsuizd In two ceaotrales the 14 sinicate iuch 

los have a inmberahip of appromiately 477 fares. 

Ib* commaicstion infrastructure ts rather poor, althouSh there ts a nev So 

fron the paved road Villa Tunart-Ccchbobe, to Tablas Went*.
kilommter road 

no access roode, or
Most of the sladicetoo which surround Tabls Monte habe 

they are in very bad condition. The irregularity of the topography in o 9eriour 

oo. 7" axea doesroads, -mintaing the existngobstacle for opening now or 

not have sny first aid centers or health facilities of any ka. The 

area has 7 sectional primary schools. 

asems to be beat indicated as a growth polo, beingThe village of Tabls Monts 


.no.
mogrphicaUy at the center of the populated portion of the micro 

Out of 4, 780 Ras. of settlesunt of this aicro-region, the are under cultivation 

the n er of farm i esti nted at 476,is eotiosted at only = Has. Since 


fare is 1.65 Has., much lower than the

the averaso area under cultivation per 

general average for the Chapare, calculated at 4.3 Ras. 

by order of economic importance, is as
The production pattern on this land, 


corn, vegetables, avocado and coffee.
follows: ot papper, pesuats, 
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for introduction into this mdcro-
No new prbduction lines have bean considered 

region. 

and Villa Tunari, and extends on
between Espiritu SantoIt covers the area 

each aide of the paved road. 

3fLcAl am Clfstfloe{cpl a~pOCtU 

inIs tropical foreat/ tranaition to very humidof a humidThis areaAcebracteristic 

types of vegetation can bo distinguipbed: tbh "caej
tropical forest. Thr 

brushes growing in the high part of tho mountainst 
del mate", formd by 1mall 


o* the lowar reachas of the
 
the "pis del =note" or high forest which Brove 


Tho tojorephy

Cordillera; and the high forest, typical of the low plain. 


altitude vairies from 1,300 meters
 
is irrxgulcr, iti incipient erosion. The 


above sea level in Paractito and Villa Tunare.
 
in Espiritu Santo to 350 metera 

with an averageprevails throughout the area,
A very humid subtropical climate 


to 4,500 -.
yearly rainfall rning from 3,000 

a texture to various types of 
Soils are relatively deep, varying from clay 


Simple erosion control measures are necessary when the land is formed.
 
loam. 

nThOwriAfph Ana Rnf!Jn1 CrUM4E=ti 4 

The population is mainly compoced of spontaneous colonists who settled in the 

recent arrivals -within the 
ares 40 to 50 years ano. However, some of them are 

pst 5 years- who bought land from old colonists. They are organized in 22 

of approximately 1,082two centralee, with a membershipsindicatoo groued into 


farmers.
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ouThm comadctaton iufractrutturo is vary good, the population beina settled 

eac's elde of the pavcrd twd Coc1 Nhbaa-VIlle TzrLi, and on each side of thm old 

Parectito. aracti"o also has 
ro 	 Cochebba-Villa 'wA.ri, Ln the area of 

a potable water ayetum which was installed loins than a yaor ago =A one 

firsst aid center. Itia mrgo has a ctntral primory school in Cr~Ltal Xqeyr, with 

7 teachers, a high echoml in Villa Timort, with 12 profeieers uAam contval pri

mary school in Parectito with 18 toachbrs. Out tato hospital. and O private 

that t-sis ucro-zrion Is the most1hospital are found n Villa Tknmr-, so 

cture point of viev.pri1Ilmted cue from the phyaLcal and, social infrasot 

Villa 	Tunart to the natural growth pole of tho area, altho&h Paractito also 

presents goad characteristi(san a potential growth potl. 

Ciimret wwImotonuida ewPoUct 

Out of 10, l&Oas. of settlnmant, ue area Wnr cultivition Is eatimated at 

3,322 Has. Since the nuaber of fame imetimted at 1,092, the avsre area 

un ,-rcultivation per farm is 3.1 Has.; under te general arae for the Chm

part. 

this 	lod, by order of economic iortesm is asThe production pattorn on 


yucca and aoadoe.
follow: coca, bamm, citrus, rice, 

Ta mev production 	lies %titch are agrommiclly feasible for pcmtiom in 

aid the centrale within the micm-reions, wbhich are motthis vlcro-region, 


"dptod for these cmr, are as follown:
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*!awaw 

Pejivaus WepLtLu 80t 

It emrs t% area of Chipir1ri 

'thA cam la cie. tfU as very bmim tropicul forest. Use 4amuiumt SeutfSa 

fa escwe Ivdt ftiaI:, --s a result of a 1r gricultural mred lmber 

exploLtatin.u Til tc~ w to W-Lly 8l wfh ume trm ahieb pwow. 

ser tdlcatteu of luaima1ou md areulou slor the -ls . T. altitwie 

varies 5.iwcft 25 t cam A very bwd150 wters abov lAwel. sbtiopical 

clime prevails tbz ouot do ucro-zregL , th a pewly awmr raainfull 

of 3,500 to 4,5c a. coil are Isa textured, with a depth raingi frm 1 

to 1.5 noter. hey rqutr. liais and fertili ation. 

Tbe paulatiou of this rea is cmposd of colonsts who settled bowas 40 to 

50 rum ago, upplemoted by ae coloni wbo have settled in the loset tem 

yearn, foudug now simdicatos. Mtee are 8 sludicatom grouped In one centrel 

wIthx s umblarhip of approx3ditely 587 farms. 
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Phtrseal a ! 8oc 1' IflfJut3 u~i3. 

The caoommicetion infrastructure of the ares is fairly good, except for the 

of Chipiri.em sJudtcatos located around the VillgSe 

large primary school with 22 teachers, and a state hospitalChlplriri has a 

one deutict, 2 nurses and 2 auxiliary nurses. Therewith o sedical doctor, 

in livestock and forage productionto also an experiment station engaged 

os-earch. 

The village of Chipirivi, which is the headquarters of the central, is the 

natuxral growth pole of the area. 

Cur .nut!e pA Potent1tl Mne grndnuerint 

Out of 5, 990 Vas. of settlement, the area under c ltivation ts estimated at 

Since the number of farms is estimated at 587, the averss2,280 Has. aor 

under cultivation per farm is 3.8 Ha., which is a little under the general 

average for the Chapare. 

by order of economic importance, is as
The production pattern on this land, 


follows: coca, rice, citrus, bananas and corn..
 

this
The new production lines, which are agronomically feasible for promotion in 

are beat adaptedsecro-region and the Centrales within the micro-region which 


for these crops are as follows:
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Tea Cbipiriri 

Rubber Chipirit 

PGjivall Chiprlri 

4DiMUSa.n PAenmH. 

aoilto 1I1o21, on the peatration roadIt covers the area ezxtead im 9rOu LM 

to the Beni. 

This area falls withi the catoraY of huid tropical fo *st. M vlvq tation 

is low to miim Virgin forest, 'ad a law second groVh forest. 

to 2%. Thy show sam
The topography is Irregular, with moderate slopes of up 

frm 350 to 250 matrs abow sea level
sigts of erosion. The attitude Varies 

the area, with an a erageA humid subtropical clizte prevails throughout 

sn.yearly rainfall ranging from 3,500 to 4,000 

Soils present a good patntial for agricultural production, with a depth of 

more than 7 .5 meters. They are lom textured ad well adapt-d to sessonal 

they require some degro of liming, fertilization andproduction. Sowever, 

soils msnapawnt. 

D t=Phx S 4nl animAUad Amin" iot 

The population Is ccocoed of spontaneous colonists who settled in the area 

during the lost ten years. MTy are organi ed in 25 uindicatos, grouped 

into 4 centrales having a mbership of approxfiately 2,101 farmrs. 



- 47 -

III A-36 

jhaeual JA, InratrLiS.1lr!SocLaI 


he commnication Infrastructure is fairly good from Literal to Bolivar, but
 

there arq no accea roads to the various sindicatas on each aide of the BOli

is baing built across the SaeaMBbsty river,
var/Litoral road. A new brLdse 

at the leval of Bolivir, but one has to cross several larg end deep rivers 

that this least section is totally isolated
Bolivar and Isiboro, so 

school in EteramsaUma, 

between 

aesson. There is one recntral primaryduring the rainy 

in other aindicatos of the 
with 15 teachers, and 5 sectional primary schools 

Smuabety recently.center has buon built in
micro-region. A first aid 

growth pole being geographicallY located 
Etermaams has been selected as a 

at the center of the area. 

rA~xnjr Ladjatrt1l Produe tUn 

under cultivation is 7,915 Ra. 
Out of 18, 940 Has. of settlement, the area 


the number of farmers is estimated at 2,101, the average area under
 
Since 

a little under the general average3.8 Rao., which iseltivation par fa= is 

of 4.3 Has. for the Chapare as a whole. 

this land, by order of economic Importance, is as 
The production pattern on 


bananme and yucca.
follows: coca, rice, citrus, 

for promotion micro
lines which are agronomically feasibleftw production 

which are most adapted forwithin the micro-regionregion and the Centralas 

these crops as follows: 
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PlnaIapple Itermeas--

Tea sterassesTern orwve 

Litoral 

Rubber Itermomm 
zolivaer 
Sucre iaItta 

Pejiall Biteral 

lucre in2utl 
Iternwa"m 
Litoral 

It covers the area vich ezt*ods beteen Vll 14 do Septiabre wd Pwrto 8a 

Prancisco. 

area falls within th catepory of humid tropical forest, with'a vegetationThis 


characteristic of a high virain forest an4 second growth forest.
 

The topography to fairly level3 tb begiunuig of the flood plains vhich seep 

composed of uncoesolidate4northward to the Beni BaIDs. Me sols are 

ediumntary mterial of recent origin. Those deep soils are clay loss, and 

any loam offerin pod potent a for agricultural pro cticn, although they 

are subject to seasonal flooding. So deSree of liming and fertilisation 

is indicated. 
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The populatkll i8 coeqpoad of epotAnsnM coloalsts I'W tattled in the area 

@amu 30 to ysra ago. They are organized in 19 oWlnatca, groqed into 

a proxi"m elY 3,010 farmars.2 Cantrasls, hvLas a Tsmbership of 

roaThe c==gz ctf= Lnfrastructumq is fairly good oD the 3m VLlla Tuwrt

to the oinditatfl.are sweneVilla 14 - San lTriasoo, but thar. few icads 

pgoently six files 6f settlemmts rad tbA rvads of the 
In Villa 14 there aev 


the rainy otasoa. .Usee is a
 
last tiers ars in ery bad conditions duri* 

another In
in Villa 14 do SaptismLro with 15 tseaufrx,
central primary scbool 


and a total of 11 sectio l priary seb cal.
 
San Francisco, with 6 teachers, 


first aid center attendad b7 a physician, Int he has
 
Villa 14 hap a 


dical eqnipmit.
practically no 

Villa 14 do Septiacbre has been traditionally the trading aM markting center 

of this %¢tco-tefn. as such it is the natural growth Vole
of the area, and 

17, Z709as. of saettleento, the ores under cultivation o ostimated at 
Out of 

Since the number of farms it estimasted at 2,010, the average
11,730 Has. 


is far above the general3.8 Bus. which area under cultivation pot farm is 

for the Chapare.average of 4.3 Has. 

by order of ocoooc Importance, is as 
The production pattern of thia land, 

yucca..follows: coca, bananas, citrus, rice, corn en 
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'* am pravtwia ~ Iua, * ch are gzeSwicaJ11y f1eble for praowtL. in 

.cro-zolioa, uhick ave mat
this wIdago-raimK an the a*(LUelss wiftsoia 

adapul or thm crsO, ae a follos: 

Villa 14Cacao 
lUddlV Villa IA 

Villa 14PeivfaU 

2 do Awsato 

%etmthe Ild 
tt aen t3w at of laSCMs. and Toas Boafts, %bis ezwds 

24 ml to CWuse ive:. 

the astUwz of 1hid4 tropucal ezeat, wit a Vegetation
Mlis ama 1a11 wia 

garet and Owd gPowth low foxest. Ibi togopgoay Is 
caratoristiO of a laN 

tyPIcal profile Cae.1ting of oarse gravl overlai by depoits of 
le141. * 


silt, with a this layer of orgami msteital at the surface,

eml oy aed 

r.sad other debris from the done foreat G 
deriva tm decay lawes 


edimts deposited during periods of
 
Depreslon are partially filled by 

pood poteti1l for agriculture.
sescoal flooding, aid therefore offer a very 

levL.I and the yearly rolsiall-
The svern altitude to 250 otors above sa 


on.0
varies btman t,500 to us. 

banisoal Ouaffinatimf 

back to 1922, the actual poipulation
Aldowu the creation of Toda Sntoo date 

ince the oldest cooulate have been ovacated 
of to area to of recent origin, 
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course 
er areas of the Chapsr, after the changing of the 

and relocated in ot 

of the uio Chspare in 1967, causing an Obaudonlt of 8ettlemnts 8lo= the 

road to Todoo Santos. Se coion" t/,ettUed in the area nm* tbn, and to 

the North of Todos Santos. Colcafts of Yuracares were recently created. 

are organized in 6 sindicatos grouped in 
Mh colonists of this micro-region 

uunberehip of approsiutely 388 farsa. aone central, having 

the seasonal flooding and 
The cmincatison infrastructure has been dameged by 


of the cousrb of the Cbspore river, which cut the road to Todoo
 
the changijn 

rest of the Chapa
this uicro-ragiOnis isolated frm' the 

Santos. As a result, 

the RTo 24 due to the high 
ov=er to April, when no trucks can cross 

re frot 


level 
 of the water. 

whn the village wa abadoned 
Todos Santos bad a state hospital until 1967, 

of the course of the 
after being almost copletely destroyed by the chigin 

center. There isahas been couverted Into first aid 
river. At present, it 

and 4 sectional priarywith 7 teachers,Paraiso,a central primary school in 


schools.
 

Santos, is the most 
tho seat of tb Central of Todos 

tralso which in also 

It is actually the center of soclo
pole growth for this nicro-regiol.lily 


oomoi activity in the area.
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Of 3,200 KUs., of esettWWt, the area andor egitivation is estimated at 

2,000 ga. Plne the Wather of tendr is 64m1sow at 3S. the sveTap 41v 

uhib iS tat above the eNwrstverageunder cultivatio, par farm io 3.1 gas. 

for the Chpars. 

Mhe pradwtio pottra ft this ltij by ewdor of ecuodic Imporsonts, Is as 

follows: bmumes, ctrua, rics, papys ani yucca. 

S producion l nes which are aponeaically feasible for promotiom in this 

arjeas gabe4pej~slie.steto'tegit" 1 VO 

Micra Ieon . 

It covers tba area which eztands betwen Agrigete A end the Laows Ie River. 

forest. rhe dominant vegetation ishis ares is classified ss humid tropical 

by second growth forest, s a result of a large qrtebtq,t.."dcharecterised 


with low bills which
lumber exploitation. The topograpby is slest level, 

present sme signs of erosion. t. z altitude varies between 250 to 550 mWn 

above sea level. A very humid oubtropical climate prevails threeghoet the 

rea, with a Yearly average rainfall ranging from 3,300 to 4,500 me. Soils
 

are deep, loam to sandy textured, offering moderate draiuage.
 

The population of this asa Iaaonpsedef coloniets who settled bets"* $0 

to 13 years ago. they are orpnised in 4 csidieatos, pod into I seettales 



- 53

ba"i" a oabership of approxcimtoly 1,637 farmes. 

Inframtrctutr. 

is fairly g O4. Noo ft the 

Wrical MW 10So1i 

The comicatioln infrastruoture of the area 

such as San Xmis aid Villa Ferrandesns D esoz sindicato 

places all year remki, Thasla has 

access roads to 

reach thesebetter maintenance 	 iu order to 

a potable votor system6 Thaand with a private hospital run by Catholic non 

teares . Another central primary
lo also hs a central primary school with 16 

with 12 teachers. The total iaMber of 
school is located at Central Busch, 

seccional primary schools to 14. 

is the most likely 	candidate for a growth pole, being
The village of Ibuelo 

basic social infrastructure 
at the center of the micro-region, sad having 

such as a hospital 	and a potable water system. 

Cn.r~ne aM!Ptntial &MeR&2d4jf 

area under cultivation
of Jettlemi t of this micro-region, theOf 15,9009@s. 


of 8,250 Has. Since the number of fams- is estimated at 1,637,

is estimated 


the average area under cultivation per fare is 5 His., which to above the
 

for the Chapare. The productio'. pattern on this land, by

general average 

bananas, citrun 
orde of economic importance, is as follows: coca, vica, 

and yucca. 

feasible for promotiopagronomicallyThe new production 	 lines, which are in 

and the centralee within the micro-region, which are met 
this msicro-region, 


are as follows:
adapted for these crops, 
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lCotr 1 uc, 

5msfnapLauca 

IbusloCaca* 

KbuulToo 

Central Busch
 
Laws e5 

kbber~ boalo 
Central Uqsch 
Lauca Ifs 

Pejtva1e 	 Ibualo 
Central Suich 
Laue Est. 

It covern 	 th re betvn.n-hiMoV and Ivirsgrsaw Ri(vra. 

AMgtatI 

hmid tropical forest. The doimnt vegetation 

,.7.4!a1 	and -- 4,1atlnhl.1 

This area 	is classiftOd s a 

growth low forest. The topography is mostly levol, with upper
is second 

to 350 ratens above 
terraces and low bills. The altitude vares between 250 

iicro-regonf, 
sea level. A humid subtropical climate prevails throuShout the 

Soils run 
yearly average rainfall ranging from 3,000 to 3,500 m. with a 

which are badly drained.
from deep. clay areac to sandy loas, 

_p------ y rdM Socals Organiztion 

who sattled in the
of directed colonistThe population ismainly composed 

The directed colonimstion in ariposas and a6lgs 
ara 15 to 20 years ago. 

organised in 33 eludicates,The colonists aredatso back to only 5 years ago. 

farms.
 

into 4 centrales, having a msmbership of approxismtely 1,547
groupped 
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' halcel Iand Social Infrastructure 

The comunication infrastructure is generally good, since the access roads t*o 

the sindicatos were built by the overr nt before settling the population. 

However, very esmll bridges were never canpleted in the Chimort area.'"' n the 

ora of Puerto Alegre and Mariposas the access roads are in very poor condi

tieu- so that transportation is very difficult during the rainy season. The
 

vtllp of Chimor6 has a central school &nd a team of 19 teachers. Another 

ceAtral school is located at Zdariposes, with 11 teachers. The sectional 

schools of the area total 74 There is also a Normal Rural School in Chirm-

A first aid center can be found in Chimor6 with oner6 with 20 professors. 


medical doctor and an auxiliary. There are other first aid centers inNMar

poses and Victoria, with an auxiliary.
 

Growth Pole
 

The village of the Chimer6, beizg the center of socio-economic activities of
 

the area, in the most adequate growth pole.
 

Current and Potential New Production 

Of Z3,0ZOHas. of settlement, the area under cultivation is estimated at 5,420 

Has. Since the number of farms isestimated at 1,547, the average area under 

cultivation per farm is 3.6 Has. which is a little below the general average
 

for the Chapare.
 

The production pattcL, on this land, by order of economic importance, is as
 

follows: rice, citrus, bananas, coca, corn and yucca.
 



. 56 -	 III A-45 

tAW O~taj~4~tki Ab 1. w~fth are 	agronomically feasibleo ftm itz in
 

within the micro-trgion 'h=ch are lot
this mioro-kagion and the centrale, 

daptbd for theose crops are as follow: 

Pineapple Mariponam 
NIiSS
 
Poerto AleSS 

Cacao 	 Chiwora 
Puerto Alegre 

Ten 	 Chimari 

Rubber 	 Chior6 
Puarto Alegre 

Pejhvalle Chimr 
Puerto Alegre 

Itniposoo 

area extending frcm Valle Ivirza to Puerto Villarreel.It covers the 

as a humid tropical forest. The 	domiuant vegetatin I-This area is claaoified 


by a second growth IUn forest to v!L.in forest. Tho tol ,grr~hy
characteriaed 


with high hlla ad uWT~ torracas.
is irv@gular in the area of Valle Ivirza, 


The area of Puerto Villarroel iR c-aracteriutic of a flat flood plane. 'j"
 

altitude varies for the ulols micro-area, between 500 mters mi 250 uoters
 

do area,
abovi sea level. A humid subtropical climato prevaila th.rouahou" 


dcf er deop, clay
vith a yearly ra fall reaging from 2,500' to 3,000 tot; 


loams to oandy tortured lobs, with a food drainage.
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ittga r VLttCfa is C*W*SeCoi efd-ax~ttd colonists, of taient owizitn. 'row 

ijanA 1 tM awa oofly ithe Ube 5 year&. Tboy are ftmunIMA in 2: Oin

dcatoo GLT%*d into 3 Ctrtoao, bw~xi a Miaig!p of am Ataty 10618 

fatVA. 

I tS VZto VMS-i~C1Z 16 fM0 

nvl aW rant 17U)aiimv !hK9 k.ext 12--t~aO had betzn o", 

%I*CCl3jfaitIM *tMC:JV~ V " WT&GtMa 

fci to Voille~ Ivirss. 

plated f'ail ye~a?. ACMS) t~o 1IGW a xvinrogo tbaa lnsacms atiaara VsUl 

iu vexy bad conittions,~ wakin~difficult etwpe~i~*tion dtWIs the rai" 

titla3ef. Pueto Villarival hai a bapial, nud tho ftrat sit ent of VisY~u 

Ivirea sc r= by a madi4cal doctor. The are Axlo prftV 4*n1tal adwolm tie 

totael of 5 ptiamily 

are 

r-mrto Villanvaot ms IwI~rau with 27 tacdtar* #Au a 

eetttiaul Schoolus. 

Tba picwth pole of Me isucro-'v%~ar tos Valla Ivirs. 

Cutten fad &Mtille ict~n 

Of 44,S6OU... of sattlestt the area uadar cultivation i.s estimf ad at 7,385 

gas. Rawc tba =wbor of fais e stimated at 1,618, thei z ',go area usor 

cultivation pat fax. in 4.6 Fee. uhich is a littleu above the snabral morep~ 

of 4.3 Uise for the Cba'aivo as a wole. 

The prod'iotio patterna ci this land, by ouzver 9i ocunws-5c imoytaejii tAs 

10110M2 rice, ca-R, biLAtsn, citris, corn and yucca., 
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Maes pr4utt im~ a, ich are LtaonomicllY fessible, iir primtion in this 

Obtch are best adapteaUexoreg3iosrmdi thentrtl within ths sicro-raiofl, 

for tboe c M a is as folio,.': 

Cacao WUf Ivisa 

Pejivohle Vaile Tvirma 
Vale Saita 
IvIrgeram 
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5. CURET PRODUCTION: PROBLEMS AN O rTU, ITIES 

The kay to any long term Imrovement In the situation of the Chapare 

from his current production system, which Is based
farmer Is a change 

where he utillses alled burn brush fallow technology, to oneon slash 

or most of his land on a permanent, settlmd basis.
 

1. Current Farm Production Systom 

- Land Clearing 

In the three month period,, Jun*
Land clearing is nearly always done 


Excessive rainfall during the other monthssaeverely

through August. 


restricts burning of the vgetation.
 

First, the vega-
The clearing of the land Isdone Inseveral steps. 


The goal Is to re
tation iscut, permitted to dry and then burned. 


of the debris as possible before planting the crop. The
 
move as much 

steps taken Inthe clearing proress are as follows: 

mrachete, (along
First: The low underbrush and shrubs are cut with a 


knife) and left to dry for several days. Next, the larger trees are
 

Then all of the vegetation Is allowd to dry for
felled with an axe. 

two or thfe weeks and Isthen set on fire. The seemingly long tim 

more crmplete 
span greatly facilitates the drying process and Insures 

a 


burn.
 

selected. The vegetatlon
For burning, a warm 'ay with a light wind Is 

Is set on fire on the windward side of the clear'ng so that tne fire will 
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spread across the Ied with the mid ot' the wind. 	 The success of this burn 

depends on the skill of the colonist inthe use of the fire. This maq 

he must be able to determine when the vegetation is sufficiently dry to 

burn and when the %iPd is sufficient to carry the fire ocross the clear-

Ing, but not too uch to cause an overburn that will Iewa h of the 

branches and logs unburned. When this happens, the farmer isleft with 

a tangled meass of unburned branches, logs and brush that will h&*er his 

planting, cultivating and harvestlng operations. 	Also, If mach of the 

as a fertilizer for th2vegetation is left unburned, the ashes, which act 

first crop, will be much less. If the colonist waits too long to make this 

burn, reurowth umy start or the rains my cca..rasult1s. In poor bums. 

Large trees
Often the larger trees are left during the clearing process. 


can take up to three or four days to fell and because of the time factor
 

they may be girdled to that they will die and not shade the crops. Soe 

of the colonists gather the charred, unburnad vegetation, pile it snd 

burn it following the first burn. This latter operatton is done when tree
 

crops are planned.
 

IImFted to the amount of labor available to
The amount of land cleared Is 

the colonists. it Is estimated that one experienced land clearer can 

As ths period for land clearclear a hectare of vrrgin land In 45 days. 


two hectares.
ing is 3 months, the most one man can clear In a season is 

Additional land clearing can be done If the colonist has chi[dren old 

enough to work, or If he has roney to hire someone to help him. Availa

ble labor is limited during this period dua to rqulremnts inharyostilng 

other ceops.
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Exprience Isa key factor Inland clearing. When the colonist has no
 

experience in land clearing, he may not be able to clear more than 1/2 

hectare, end many tmes he ends up with a poor burn. That Is one of the 

reasons that spontaneous colonization Is considered better than directed 

colonization because the spontaneous colonizer has usually either worked 

for a colonist or his family or ias friendo in the area to help him with 

his first land clearing.
 

Usually at the sam tim of his land clearing, the colonist begins the 

construction of his house. Some of the poles and other materials used in 

building his house are taken from the trees he has felled inthe land 

clearing.
 

- Crop Production 

The Lolonlst begins to plant his crop as soon as the vegetation has been 

cleared arid burned. Ifhe weits until the rainy season gets under way,
 

the soil may be too wet or the seed germ: wation may Io affected. However,
 

the beginning of the rainy season isthe prefered time to plant beccuse
 

the weather is more pleasant and libor requirements for weeding and har

vesting becomes more pressing later inthe season. 

Rice is usually the first crop planted inthe new clearing. Itmay or may 

not be associated with corn. One man can plant a hectare of rice in6 days. 
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the and of the first year. it Is planted
Yuca is nearly always planted at 

for the family although thare is presently sam yuce being sold 
for food 

Is ready for
 
outside of Chaper.. Yuca replaces potatoes in the dlet, 

left in the ground and harvestedtwy beharvest In 10 months or less and 

as needed for 2 years. 

After the corn-rice phase a farmer traditionally moves Into a less Inten

sive nutrient-requiring and less labor Intensive 
crop such as yuca, banana. 

end citrus. Coca normally Is Introduced Into the system the second or 

after rice corn and pertaps yuce or third year after land clearing., i.e., 


Coca Is usually planted In association with ba
other short term crops. 


nanas.
 

Is a cor~o practice Inthe crops, intorculture,Crops associated with other 

is to produco as much as pisIble
Chapare. The principal remson for this 

Interculture reduces weeding time by keepfrom a limited piece of land. 


Ing as much of the land shaded as possible. It also reduces erosion.
 

Corn, coca, ar.d citrus are Intercultured with 
bananas and/or corn or yuca.
 

fertility. Rice is the
 
The Interculture of crops Is also related to soil 


Corn also responds

fivst crop planted because It requires fertile 

soil. 


inside the rice plantings. Yuca, bananas 
to fertility and may be planted 

-
soil are planted t'at a lower level In the

and other crops that feed 

tree crops until these crops &ame 
be associated withsecond year and may 

into product ion,
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Consequences of Current Production System 

High rainfall brings about rapid leaching of soil nutriants, depletion 

the soluableof organic matter and increased soil acidity which causes 

phosphates In the soil to react with Iron and alminum to form Insoluable 

these In two ways:phosphates. Chapare farmers have reacted to problems 

citrus that hava) By planting permanent crops such as coca, bananas or 

by abandoning to brush the
deeper root systems and ohade the ground and b) 

fields planted to annual crops such as rice and corn after two or three 

years. 

second growth forest tends to recover a consi-Land abandoned to brush or 


derable measure of Its original fertility after a cycle of from eigth to
 

or utilizing more
twelve ears. Farmers with limited land areas farmers 

than two or three hectares in annual ctops soon cut through their virgin 

forest and are forced to reuse brush lands before they have 
had time to 

recover their fertility. This 5ccellerated reuse of second growth forest 

and low shrub savanna is rapidly lowering the productive potential of the 

are devoted to per
area. As larger percentages of small and medium farms 

utilized all too frequently,
manent crops the remaining hecterage has to be 


for annual crops. Production per hectare

under the traditional system, 

are ceasing to produce annual crops beyondIsdeclining and many farmers 


subsistence needs. Furthermore, the sstem of reclearIng a hectare of
 

land Is very costly in terms of labor requirements.
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Propostd Nw System 

The pace of slash-and-burn system can be slowed down considerably by the 

imaedlate introduction of practices designed to permit permanent cropping 

L-'gned towith hand labor and traditional tools. Such practices are 

They are provinggreatly reduce wsc intrusion and rogrowth of brush. 


to be effectiva Inmany areas of tho world having similar agronomic
 

conditions.
 

a) continued
Essential guidelines to these cultural practices include: 


use of intercropping and multiple cropping to keep the ground shaded as
 

much of the time as possible; b) rotation of crops with leguminous forage/
 

moans of optimizing production, capitalizing on Investpasture plants as a 


in land clearing, conservation and improvement of soil fertility, and
 

c) increasing plant densities; d) continued uce of
 
ment 

management of weeds; 


minlems tillage or no-tillage techniques; e) ridging of poorly drained
 

or high rainfall area soils.
 

ce or shovel inthe
These ridges can be a meter apart and built up with a 


absence of animal power to a height of 25 cm. at the center and 30-40 cm. 

They should be built the second year after clearing in 
wide at the base. 


order to avoid heavy root growth that will have decoyed. 
The ridges should
 

be serviceable for several Years with only slight rebuilding 
for annual
 

crops grown under multiple cropping or no-tillage systems.
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The basic system envisages a 5 year rotation as follows: 

The land isprepared by slash and burn or by thoroughly
Years One and Two: 


Ridges are not required although previously ridged
recleaning brush land. 

be use. Various combination of rice, cornpbeans, peanuts, andland may 

vegetables can be Intercrupped. A few Illustrative examples follow:
 

a) Rice/Corn/Soybeans
 

Plant rice In rows approximately 30 cm. apart and 25 cm. between plants, 

using 40 Kg. of Improved seed per hectare. At the same time the rice is 

rate of one hillseeded, Interplant every fourth rice row with corn at the 


This will give 16,000 corn plants per hectare which
of corn per meter. 


will help cover the ground while causing little or no reduction in rice
 

yield.
 

When the rice grains reach the early dough stage of maturity, interplant
 

with soybeans in single rows. Space plants 12.5 ,:m. apart In the rice
 

and corn rows. Since the soybean plants will be small at the time of
 

rice harvest, they will receive a minimum of damage in the harvesting
 

operation. Up to the time of germination of the soybeans, weeds may be
 

After the soybeans germinate,
controlled with herbicides or hand tools. 


only hand tools may be used. if the following year's rotation Includes
 

indicated above,
 corn as the principal crop, ridges should be built, as 


before seeding.
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b) Corn/Black Beans
 

Ridges, approximtely I meter apart, 25 cm. high at the center and 30-40 cm. 

wide at the base are made with i hoa or shovel. Improved flint corn seed
 

Is planted at 25 cm. Intervals in th. center of the ridge end thinned to
 

one plant per hill. This gives a plant population of 1,0,000 per hectare,
 

which under favorable rainfall conditions will rapidly shade the 
ground,
 

thus suppreosing weed population and weed growth. Weeds that appear must 

cm, high. This may be done by hand
be eliminated before they are over 4 

tools or by carefully directed herbicide. 

Is flovering, beans (cow peas may be substituted) are
When the corn 


The bean or pas poplanted on the ridges between the stalks of corn. 


Continue weed elimination
pulatlon will also be 40,000 hills per hectare. 


as required using only hand tools.
 

After harvesting, crop residue 1s chopped up with a machete and left as a
 

Under Chapare climatic conditions the next annual
mulch on the land. 


rotation may be started Immediately after harvestlng the corn 
and beans,
 

c) Corn/Rice/Peanits 

in previous combination. Use
 
Plant corn on ridged rows one meter apart, as 


Plants will be 25 cm. apart
a plant population of 40,000 per hectare, 


placed on top of the ridges, Control weeds as indicated In previous section.
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of rice 30 cm, apart with 35When the corn is In flower, plant two rows 

cm. between plants inthe corn middles thus leaving each side of 
the ridge 

Use 18-20 Kg. of Improved seed per vacant for later planting of peanuts. 


required using hand tools or herbicides. When
 
hectare. Control weeds as 

the rice grains reach the early dough stage of maturity, 
Interplant with
 

peanuts. The peanuts are planted on each side of the ridge In order to 

well area for the penetration of the flower spikes
provide a soft, drained 

are
allowing for complete ground coverage after rice and corn 

as well as 

In the rows. Keep weeds under 
harvested. The peanuts will be 25 cm. apart 


If the ridges erode or broaden excessively due
 
control with hand tools. 

to heavy rains, build them up again, after rice is
harvested, with a 

shovel or hoe. 

d) Vegetable/Corn 

Plant corn on ridged rows as Indicated above, except that the spacing
 

will be giving a plant population of 
between plants In the row 50 cm, 


has emerged, the vegetables may
corn20,000 per hectare, After the be 

The vegetables seed may be intermingled or planted ;n blocks
 
planted. 


of pure stands. All seed or seedings are planted on the ridges.
between
 

corn plants, 

When corn is two weeks old, plant:
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species Spacing
 

Pumpkin 6 m x 6 m 

3 m x 3 m 

Tomatoes Im 

Pepper 50 cm. 

Onion 

Watermelon 


12 cm. 

Cow peas 12 cm. 

Green beens 12 cm. 

Cucumber 2 m
 

Egg plant 50 cm.
 

Sweet potatoes 25 cm.
 

The corn,
This combination considers vegetables to be the principal crop. 


which will not materially reduce vegetable yields, Is Included to provrde
 

ground cover to suppress weeds. It isunlikely that a farmer would plant
 

more than 1/6 to 1/3 of a hectare under.this system. It is Intended for
 

home food production with a slight surplus of some conmodItIes for sale,
 

Intro-
Year Three: Inthis year kudzu or other leguminous ground cover Is 

duced Into the system as follows:
 

Plant corn on ridge land. Unrtdged land may also be utlitzed for this system
 

where the farmer has a severe labor constraint or IsJust begining 
to partt

cipate Inmultiple cropping technology, Corn will be planted at 25 cm.
 

intervals Inone meter rows, which gives a plant population of 40,000 
per
 

hectare. As the corn Isgerminating, kudzu Is tnterplanted between the
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planted 2 cm. 
the corn plants on the same ridge. Two or three seeds are 

deep between every ohird and fourth corn plant or about 75 
cm. apart.
 

Alter-

This will require approximately two Kg. of kudzu seed per 

hectare. 


from other local stands may be Interplanted at
 crownsnatively, kudzu root 

be taken not to allowCare must one meter Intervals In the rows of corn. 

are dug until they are trans
the root crowns to dry out from the time they 

The kudzu plant has up to 23% protein In the leaf on a dry matter 
planted. 


it as their only forage. Grazing may

basis. Cattle and swine thrive on 


be Initiated as soon as the kudzu has completely 
covered the ground (after
 

corn has been harvested).
 

Other vigorous legumes such as stylosanthes, centrocema or lab-lab may be 

susbtited for kudzu under differing local 
conditions. Legumes that are vrll
 

adapted to the area and are palatable to 
livestock should be used.
 

years

The legume ground cover should be retained 

for at least tv 

Year Four: 


as a %oil builder. (Years three
 
as a weed and brush supprosant as wall 


Weeds or brush that emerge above the kudzu 
cover should be
 

and four). 


cut back to ground or stump level at least 
twice a year.
 

Year Five: Starting Inyear five, the farmer 
has various alternatives,
 

as follows:
 

it for haying for a number of
 
He can keep the land In pasture or use
a) 


years.
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b) He can Introduce tree crops, leaving the leguminous cover in place to
 

control weed growth and add nitrogen to the soil until such tim as It Is 

q*aded out by the trees. In the case of kudzu, care must be tlvin to 

keep the vines out of the tress. A one-half meter clean circle thould be 

of each tree to reduce losses from fungus and
maintarned around the base 

bacterial diseases.
 

) He can reinitlate a new cycle of annual intercropping. For this pur

he may decide to use herbicides to destroy the kudzu sufficiently
pose, 

to permit returning the land to the production of annual crops. Kudzu
 

If the huge
adds approximately 80 Kg. of nitrogen per hactaro per year. 

mass of leaves and stems are loft on the land os a mulch after the appi

cation of herbicides, other plant nutrients Including phosphates, potsAih 

and micro-nutrients will be released for crop growth as the organic material 

may decide to clean the area by removingdecomposes. Alternatively, he 

stumps mechanically. Such a cleaning operation wi11 also destroy the kud-

The stuap removalzu sufficiently to permit returning to annual crops. 


Itself will be easier and more economical after the land has been covered
 

with kudzu for at least two years.
 

The methods for promoting and financing aduotion of the new crop rotation 

terms of hectaressystem described above, the targets for adoption rates in 

and numbers of participators Is described In Chapter V C. 
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it is not necgesajy for a new prticint to begin with year one of the 

A giveo frmr my ztort with a third or fourth year component,racess. 


in annual crops for two years,
an that portion of his farm which Ites been 

assistance to Initiate
while simultaneously getting cre it end technIcsl 

& first year campoint cn newly cleaned land. 

3. Current Produttlon of Crops
 

to annual crops.account for the bulk of the land devotedRice end corn 

They have frequently ben grown in association (interplanted), Q practice 

common with th adoption of the wltiple cropping
which will becoem more 

indicated 
technoloay recommended in this projoct. The basic problem and 

The ar:-- of high rainfall
solutions are alto similar for the two crops. 

a high risk 
makes the production of grain sorghum (a third basic grain) 

Is possible that opon panicle varieties could flied limited use 
crop. it 

in feeding dooyiir|d poultry. 

- RIcO
 

14,747 hec-
Rice occupies vore land in the Chapimre than any other crop: 

d after the slash-and-b'rn operation,
tares. It is the first crop plu,-. 

and is sometimes plentd twics bcf0ov the land Is put Into other crops. 

to 252 of the Income for new settle,-s In 
Ithas been estlin1wtc that up 

As Soletin Ested~stIco reportsrcn. I Rtheir first few Vears Is from 

that in 1977 th rilco production of the Capare was utllIzd as follows: 

it is further 
22 for seed, W0Yfor hoi consuwptton and 781 was marketed. 
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rats and molds.lost to insects,20% of the harvest isreported that over 

Although the Chapare produces approximately l0 of Bolivia's annual rice 

average production for the
Is low. The 1977 

crop, production per unit area 

1,450 Kg/Ha. This 
orea ties 1,285 Kg/Ho. while the national average was 

rateulow yielding varieties, low seeding
difference Is probably dus to 

in the area are uplandAll plantingsand lack of adequate wed control. 

area than paddy rice. 
rice which normally yields considerably less per unit 

good qualityIs "Blue Bonnet"; This Is a 
The variety most commonly planted 

are several varieties which should give higher yields, 
rice; however, there 


Bluebell and Vluebonnet Sel.
 e.g. Clca-6, 

more productive crop 
Use of Improved technology could mke rice a much 


of better seed v
tho area. Improved technology should Include the use 

In 

Insect and disease control, Improved harvesting
riettles, wed centre', 

well ventilated storage.
better drying techniques and adequate,methods, 

labor constraint that limits their 
Colonists In the Ciapare are under a 

Riceannual crops.-

capacity to farming of from 

2 to 3 hectares in 


growing under traditional technology 
appears to be demnding an excssive
 

of labor for harvesting and threshing.

number of men days 

I/ The typical Chapare farmer apparently does not attempt to farm more land 
taking into account care of with available labor,

than he easily talu B-6can Section III 
the size of his family. The labor availability analyses In 

year.
of this report shows a labor surplus in each month of the 



- 3 - III B-15 

As the yield per hectare increases, days required for harvesting 
and thrmsh-

Ing my well exceed forty. Farmers must be taught to cut and bundle the 

rice and place the bundles In shocks for drying as Is done Inother coun

tries having similar climates. The cutting may be done with a sythe or 

It may be desirable to introduce stationary thrashcrs to 
do
 

mechette. 


tever, hand thrashing on a simple pole-constructed
custom thrashing. 

Since rice is usuall, harvested with a moisture 
table Is elso effective. 

content of from 18 to 24%, It must be further dried beforo storage to 

about 14% moisture. The construction of drying patios end grain storage 

bins at the farm level will greatly reduce post 
harret lassos. Storage 

facilities will also enable the farmer to delay marketing 
so as to receive
 

a better price for his product after the usual harvest 
season slump.
 

- Corn 

Corn production in the Chapare has been principally for domestic consump-


The varieties used appoar to be the same criolla 
varletles grown


tion. 


Inthe Cochabemba area. Cuban yellow Tuxpino or 
Synthetic Q should do well
 

The low

isusually planted inassociation with other crops.
there. Corn 


plant population used inthe area contributes to 
the low yields. There Is 

little or no evidence that colonists have received 
any guidance inplan

ting better varieties, utilizing correct spacing, 
controlling weeds or combat

ting insects and diseases. With proper guidance to farmers to adopt improved
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technologies, corn could bccome an economically important 
crop for the area.
 

to avoid the harvest 
It could be marketed after proper drying and storage 

Itcould be marketed through swine.
 season slump or 


- Grain Storaje 

Sale
 
Sale of high moisture content grain can result 

In low farm prices. 


The
 
during the glut of harvest time can also result 

in low farm prices. 


colonist may find himself inneed of cash or with 
the desire to sell only
 

The colonists need a system which will relieve
 small 4ubg&titIes c grain. 


One ection Is to
 
as many of these marketing disadvintages as possible. 


construct and utilize on farm storage utilizing 
a dry, well ventilated storage
 

The structure should be completely encased with 
1/41" mesh wire
 

structure. 

for rodent protection. Such a storehouse would,be first priority along with 

farmer adopting the miltiple 
a 10' x 201 drying and threshing floor for eacit 


cropping and leguari cover system discussed above. The provision of such
 

protected storaje, inaddition to Its beneficial 
effect on market timing,
 

will also result in reduced post harvest losses which In recent 
worldwide
 

studies were shown to range from 25t to over 35% 
of the total crop harvested.
 

- Peanuts
 

The variety used produces a good
Pasanuts are grown during the dry season. 


Low yields may be attri
quality nut; hwever, the yields are only fair. 


buted to the plant spikes Inability to penetrate 
the soil and set nuts.
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Putting sol! to the plant Imadiately before the plant puts out spikes 

Peanuts are georally consumed
would Increase the yield substantially. 

as a commercial crop.by the family and are not grown 

- Papaya 

Yields are good and quality of fruit is
 Papaya Iswell adapted to Charo. 


At present prices and average yields, It Is the higst 
Income
 

excellent. 


Papaya Is ganrally
producer per hectare of the tree crops In the Chapare. 


croos. Due to transport prLloms betvOna 
planted in association with other 

hayn
the farm and Improved reads and the parlshibility of the fruit, farmers 

In papaya. Perentage of land plbazdtractsbeen reluctant to plant large 

to papaya Is small and limited to areas with easy access to 
Al weather
 

With road improvement In the Interior of Chapare, papaya production
 

would be expected to Increase.
 

roads. 


- Citrus 

In the area covered by tree crops
Citrus is second to bNns:ina and plitanos 

It is
 
(about 15% of the total cultivate4 area according 

to MACA data). 


estimated that only 50% of the plantings are 
currently in production.
 

Oranges 3nd other citrus are generally planted 
by seed directly In the grove;
 

As a result, the
 
therefore, the variety Is criolla of various fruit types. 


They differ inchemistry, color, size, 
and shape,
 

quality of fruit is poor. 


Additionally, the Criolla
 
making industrialization and grafting difficult. 


varieties are vry suceptable to a root disease 
"phytophthors". 
Farmers
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areas where poor drainage agravates "Phytophthora".
:ave also planted citrus in 


As a result of this disease and poor site selections, the average 
life of
 

citrus InChapare isslightly more than 15 years, with substantial 
numbers
 

(perhaps as much as l0) becoming non-productive after 10 yeart from plant-

As Criolla varieties take from 6 to 8 years to start producing, the Ing. 


inChapare Isabout 2 to 10 years.
pivduction life of citrus 


Average production life of citrus under normal conditions 
isover S0 years.
 

Mfe of citrus trees and poor quality of fruits
 Besides the short productive 


Production can be greatly
InChapare, the bearing span per year isshort. 


improved by Imiting citrus plar.tings to appropriate arems (zoning) 
and
 

by importing "Phitophthora" resistant root stock and grafting 
this with
 

This effort has been started on a modest scale
 good quality fruit and wood. 


Itneeds to be greatly expanded. However,
 
at the loca' research station. 


Ifthe result Is significantly expanded production levels, there may 
be
 

marketing problems.
 

- Bananas/P ltanos 

Bana
Bananas/plitanos are well adapted to Chapare ecological 

conditions. 

in the area except coca.land than any other perennial cropnas occupy more 

The yields of bananas are average when compared to other 
countri4s produc

'The quality of bananas being produced satisfies the 
local de-


Ing bananas. 


other varieties that would be more acceptable for export
mand. Howev, r0 


have been tested inChapare and have been proven 
to be adapted. Yields
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coluldl bs uub.tentnl iy 1ncr soe by usi i-proved cultural practices. 

kane or usuIly plented the seccad year after l6nt eN.Oritir .nd &re 

citrus, yuca. snd cc&L.
genrall' Interplantod with othor crtops a.9. 

Mf the current 'jariecto to )?orttrfln Argaetin.&. A 
There i4 limited export 

t th 
fessIbil Ity study 0! tht pCsi1bil ity of uotif9ChIi1 1 

Avssntflaa populaticet eeterit is Indlcatcd. 

in te Contralcs of 4.Piposa, Col0i1
 
Pinpplk isprmently being grown 


s tatndy which rofaCs thzmhV? I t
 
Mnd QannCentB!Dutc. Thcv as oce 

adapted to pincripplo preuctIon. Criolla varl cs o lanted by smll 

tha fnsitv ri o.0? u Il spd
frr. -Tei veriatics ylnild poorly, 

ztfl Th,,bTO lo a
ia nuohenr of inroctis ~O4 diszAtend ore e~tblcict to 


-,ez in Marlporu t~RmIs producirsq ni- Wpcwced variety
 

With the nevi

4par to Lto well ad:.rmod to Z;w~i 9on,/lmc 1J,,," 1t215t 

eaio-ig with fertilizer,cultural prectIc,v~rtnyp",s , n raogiZxc 

to Increasefui-ctr ha:> been able
Thn~idc and 1h1gcxTi;Ices, th;3c~ecd 

ove;, ch; ,', thc, s-ov11 frmmrs. improved shoots for asc
sy5GV
Owt NYk~ 

of small turners should 
tvHI-thig oursriis to Le opuratedl for 02 ~.f' 


t irsportozd. 7the markot potential Ns tpud.
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- Yuca 

Vuca is tell adapted to Chapare conditions. It isgrown in all parts of the 

Chapmra with excel lent yields. Yuca is generally covisuwd by the fa inly. 

of i/1O o' hactaro are sufficient to pruvido the require-Small eveas a 

and marketing 
mnts for the foilly. There are possibilities of dohydrating 

yuca as animal food. Also, som multiplication of new, high protein va

rieties Is Indicated.
 

- Avocdo
 

Avocados qrc being grcw exttnslvely In the Esplrltu Santo end Paractito
 

areas arc comrrnly known as tho higher altitudes of
 
micro-regions. Thtse 

In the,, two areas men-

Chapare. Avocados aro not adapted to other zones. 


variablo fromi p.ar to yoar. ,ivkiwovr,go=I

tioned alova, the yilds arc 

input to tho farn ince.o. S=no adeptatlon 
years the crop is an important 


trials with irorovod varletie is Indicated.
 

Forage
 

is ample visual evl-In the Chapare. ThereKudzu Is already grcing wall 

Infestation. A 
dtnce that this iogwia des control brush, weeds and grass 

sold to the ealry
kudzu are being harvested for hay and

fou hctarel of 

Industry In CochabamJba.
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Tho two agricultural experiment stations, La Jota and Chipiriri, have
 

tost plots and field trial anperlence with a considerable number of legume
 

Sovoral of these can now be recourrended to farmers. Stylosanthes,

spsties. 

trials at Chipiriri and
although ot is viny leguma, has shown promise in 

La Jota, both as a forage and when interplanted with corn. Stylo. can be
 

3ubstituted for kudzu inorchards and where brush is not a problem. 

in the area and is 
Controcema is a low growing viny legume that does well 


sonvtwhat shade tolerant. 
 It is recommended for planting under 
permanent
 

tree crops. 

4. Livestock and Poultry 

Thure has been no sifnifIcant commorcialization of any 
type of anlmal or
 

In the Chapare. With the exception of fish
 poultry production by colonists 


from the Chapore, for thich there Is substantial demand In the local,
 

limited production of animal products

Cochabaimba ard othor ra3rkets, tht: 


is utilizod primarily For home consumption and sale to local markets. 

diote, cattle have played only a minor role in the development of the
 To 

Very few colonists have cattle, and oxen are extremely 
rare.
 

Chapare. 


- Deef Cattle 

The colonists do not engage in beef production.
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Ganadera "Aurora" Io-The ojly beaf oparation in the Chapare is Empresa 

catod In Ivirgarzams. This tntorprise was established 6 years ago with
 

The traditional
th, intention of fattening cattle from the Alto Beni. 


route of live Beni cattle destined for the Cochabamba mtarket 
has been by
 

river to Todos Santos or Duarto Villarroal and then by truck through the 

Ch pare. Th2 amresa has/f*G la, concession, of which 180 Ha. have been 

clearedi. 

tnners, the fattening concept was unsuccessful because
According to the 

cost of land clearing and pasture es
of the lack of qualified labor, high 

and htlp frcon, rn,.ntal Institutions,tablishoirant, lack of interest In, gov 

to adapt to Fences. Currently, the proand the inabiliLy of BSni cattle 

perty is being operated as a breeding pr,-.rty ith tho offtake being sold 

to the Cochbambn market. A lolstein Bull vwi acquired for crossing with 

Criolla cows. A calving rvtC opprooching 60 has bn achioved and repor

tedly the hard noi numbers 250. 

- Daiy Cttle 

found that 20% of the colonlits had milk cows
 PRODES ina 1978 survoy 


be something of a 
and that tl- nmbirs are grolsing. Onershilp appears to 

status symbol. The cows are Criolln, are statted out to f-ead and produce 

de itarcado del Area del Chijorg".2/ Medina Rubio, Edilberto: "Estudlo 

IICA - PRODES (1979).
 

3/ PRODES: Estodlsticas 1978.
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Production Is for farm consumption.
8-9 liters of milk a day. 


Some efforts are being made to Improve the quality 
of the Criolls cows.
 

The ChipirirI Research Station has brought in Brown Swiss and iolstein bulls
 

A Methodist church group Is also working

for crossing with Criolia cows. 


Swiss
ina dairy improvement project. 8-own 
with approximintely 100 farmers 


have been brought inand technical assistance 
in cheeose making pro

bulls 

vided.
 

- Cattle Prospects
 

bring

Successful Implenvntation'of the proposed new cropping system 

.111 


about large scale plantings of kudzu, stylosanthes, 
and other legumes that
 

Carrying capactitl-m will be as high as
 
are excellent forages for cattle. 


There is likely to be an Increasing tendency
 two animal units per hectare. 


their farm plais. If

femurs to include cattle in on the part of area 

carefully guided by project officials, cattle 
and/or water buffalo can,
 

over the long term, become economically Important In the Intensive farm 

To support and encourage this tendency, It Is proposed
p-oduction systems. 


to convert the ChipIrirI Experiment Station 
into an animal production cen

ter.
 

The Integration of cattle Into the diversified 
farm plan Is purposely pa

ced over a long time span. 
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The plan has been developed to allow the farmers to capitalize 
their f#rms
 

over time as they gain experience. A colonist who adopts the new farming
 

,ystem has a minimum of one hectare of legume forage 
by the end of the
 

This hectare of foraga plus his normal crop residue 
Iscapable


third year. 


to 6 hogs. Many of the older
 
of carrying about two animal units and from 4 

Tnese lands 
and larger farms already have considerable land In brush. 


could be recleaned and brought under legume cover at 
a reasonable cost.
 

to guide the area away from cattle fattening
The approach recommended 15 


and into the breeding of draft animals and milk production. 
Two kinds of
 

animals are recommended. They are water buffalo and native cattle crossed
 

with Brown Swiss bulls.
 

The Colonization Institute (INC) Imported the Mediterranean and Hurrah
 

The herd has proven

breeds of water buffalo from Brazil several years ago. 


to be extremely well adapted to conditions In the Chapare 
end have been
 

They seem to be resistant to anaplas"
giving over a 70% calf crop per year. 


mosis and piroplasmosis, two tick borne diseases 
prevalent in the area and
 

to which exotic cattle breeds are highly susceptable. 
The water buffalo
 

is good for beef and isa good producer of milk even under adverse condi-

Bulls weigh about 1,000 pounds at five years of age while 
the cows 

tions. 


reach a weight of about 600 pounds in the same time period.
 

isproposed that the waterbuffalo herd management, 
training, and dis-


It 

tribution responsibility ue transferred from INC 
to the project management.
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The herd could then be transferred to the ChIpiriri Animal Center for con

tinued multiplication, training of oxen and placement of cows and oxen with
 

Itmay prove desirable to Import additional breeding
solectel farmers. 


stock.
 

A system of distribution patterned after the one that has worked 
so well 

Under thisfor Heifer Project International In Bolivia should be tried. 


system a training program would be set up at the Chipiriri Experiment
 

Station. Assistance inorganization and management of the ar.imal and
 

farmer training program could be arranged with the Menonite animal 
train-


The buffalo herd should be carefully culled so
 ing center inSanta Cruz. 


to have the best bulls for reproduction. The culled bulls would be
 as 


castrated and trained. Distribution might be handled through sindicatos.
 

The first ones chosen should be In poor access areas where a single
 

in moving product frorn the farm
buffalo drom~n cart could be rost useful 

Through any given sindicato receiving iork anito all weather roads. 


far
mals, one bull and up to six cows should be distributed to individual 

the Chipirfri EperlmntThe price per aniral would be the return to 


Station of the first calves at agu 12 to 18 Mos. for continuing the pro

mers. 


gram with other farmers. Animals would also be sold to fanners by the
 

ChIpiriri Center. 

seems to be means whereby the colonists could acquire cattle,
There also 


over time, without high cash outlays. A considerable number of cattle
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from the Bent are marketed In Cochabamba. They are shipped over the Beni-


Chepare river route to Puerto Villarroel and then 
to Cochabamba by truck.
 

The practice of Bent cattlemen furnishing cattle to colonists on a shave
 

isalready well established In some of the older
 
of the offspring basis 


The colonist ftaops the
 
colonies along the Santa Cruz outlet from the 

Boni. 


parent animals through two calf crops and then 
takes half the incroass.
 

ismovlng

By crossing the Beni cattle with Brown Swiss bulls 

the colonist 


The castrated bull calves
 
toward reasonably high milk producing cows. 


The Brown SwIss crossed
 
will reach sufficient size to make good oxen. 


with Criolla cattle has proven hardier and more 
disease resistant than
 

most other exotic breeds under conditions such 
as those found In the
 

Chapare.
 

inorder to help guide the development of the 
cattle ond buffalo enter

prises in the project area, Itwill be necessary 
to have a strong animal
 

This same unit should
 
health unit working out of the ChipirIri 

Center. 


also take care of swine disease prevention 
requirements.
 

- Swine 

Some 40% of the colonista have pigs, according 
to the PRODES Study /
 

Production
 
They are criolla, are not penned, and scavenge 

for their food. 


Is for farm consumption with perhaps some 
limited local marketing.
 

4/ PRODES: Estadlstica 1978.
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, Interests,
Yhere Isone commercial swine operation, otnad by Cct~ba~ 

iwVllla Tunarl, which was astabIlOwd 3-4 yoars ago. Its capacity 

.stItad 1,003 hea:d breeding stock-Is2,000 head and Itcurrently has an 

iuroc I~MaWhlre =4 uco, YorkshirA ware brought in fron Arqtnthnl. All 

are brought Infr.m Ccit,;t- . (mly caet! quantitiesfoee concentrates 

of Iccal feed, a.l, over-rlpe bonenas, arm fad alth,=:h 02 m*,mer is In the 

proca oV emztbI1s~inq lomdzt pnsturos. PrOkictloa I i~ d live In Cochs

b vaerts at l00 Kg. live weight. The ower roports Vt the project 

isprofitbla.
 

The Chipiriri ftsearch Statlon has recently acquirod Havpshirv, Droc 
And
 

Poland China breading ,Kwith the Intention Gf Inorovlnc ths qd ,H!t
 

of the local criolla swine.
 

akey elem.it the dTr.rsif[dfo mini pa-rrn heinSwine production i e In 

Intho p . r:.u,v.orta8ecrop rotation systez..
proposed under tho nr 


Is a conrtAsnt.
of cmpital Isa constraint and lack of r=nagnrat "kn.-1-*ol-,l 


, zur-
On the ottohr hand, mny crops In the rult!plz crmppirg rn:tef 


thet is t-tci4 rmrltet qual iy izd v 4,%
plus production or pMENlctlon 

inclu- fruit and vtPqobla +. !!
be vaarhited through hogs. These crop 


rice or p-inutv. C; rtair crops
as glamnings after the harvest of corn, 

rmy he plunV.e' In excess of labor availability or r.;,rkztnq inteantkIm 

The legurms plantad i. the hir year of
5psc!fcmtly for "hoiging off". 
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tir rotation systcM provide excellent high protein folage for grazing Swino.
 

o labor 
By hVvWstlng these co.mwidItle% with hogs the farmer 

ecorTmizes 

minoral 
as tmll as on capital experditur3. About all he hks to buy is 

supplown~t lateral fencing and possibly, electric cross fencIng. His fen

cing and oloctr!c cross enting allow h1m to move the pigs freely about the 

fnrr. In ordar that they may do their own harvesting. This low cost pto

ds&ction sy5tem can be highly compatitiva with the more towplex 
system In 

coim-n prazctie. 

- Poultry 

Eighty percent of the colonists have chickens, with flocks 
being fro i
 

loose and scavenge

5-15 birds They are of Indiscriminate lineago, run 


Meat and eggs are
Some ducks and turkeys are also seen.
for their food. 


is some trading in the lo
primarily for farm consumption although there 

cal and Cochabamba mar-;6t.
 

There Is no significant comercialization nor are there any poultry 
re

search programs.
 

"El Chapare: Sus Recursos y Sus Uses",
5/ Figueras, J. Antonio: 

1976-1978
 - MisI6n Universidad de Florida en Bolivia. 
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Fish 

From personal obsorvation, there is a continuing deand for fish from the 

rlvirs of the Chapore but the supply is errijtic. IWeinformation is readi

on markat demand and potential.ly available 

sevorei Cochbam-
CowurcialIzation Is pursued In the following manner: 

ice (no Ice is available in tho
bM wholesalers drive truc€ks filled with 

a %es. to established river sIda lc:ations In the
Chpar.e) once or twice 

local fishermen catch enough fish to makeChapar... The trucks wait until 

biba and *lsewherf).marketed In Cccha load. The fish are then 

5. Use of the L&nd 

farm ofien In the Chapar:thers are two typicalAs Indicated ear! ler, 

the spontansous colonization farm unit which is 10 hactoes and the directed 

The followlno table ohows
colonization farm unit which Is 20 hectares. 


how the land isused by a typical farm unit under each of 
thosc mo

dais.
 

As will be noted, the major difference is in th, non-cultivated area
 

(5.46 hactares for the smaller units and 16.23 hectares 
for the larger
 

As regards the cultivated area, the directed colonization 
units
 

units). 


have a slightly larger area In annual crops and the spontancouz coloni

zation area; have somewhat moro area in perennials. 
This is probably a
 

taneoug colon
function of the longer life of the majority of the 

.
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zat ion forws.
 

The 10 hectare typical farm shown is at full development under the pre

farming systev. Consequently, Its fertility Is boing depleotd faster 

than on the larger farm, although both are using a slash end burn tach-

In terms of income, Is theligher returns from the 

sent 

nology. Offsetting this, 

perennials which occupy a larger acreage on the smaller farms.
 



- 89 -	 Ill U-31 

Tablo III -I
 

Avera. Aro Per Farm In 

Crops. Fallow and Unultlvat3d Land 

Directmd and SeW-0lrcted
Spontaneous Colonization 

Colc'nization 

PRODUCTS
 

Area (Has)
Area (Has) 


9Rice 	 1.16 12 1.73 

2
0.32
0.82 8
Coca 


Bananas 
 0.77 	 8 0.43 7
 

1
7 0.28
0O6
Citrus 


Other* 
 1.13 i! 1.01 	 5
 

19
46 3.77
4,56
Sub-Totals 


Area not Cultivated
 

14
23. 2.89
2.32
Bir sh Fasloe and 

Virgin Forest
 

Land
 
Uncultiveted 


81
16.23
5.46 54
Sub-totals 


100
20.00
10.02 100
Totals 


Yuca, corn, papaya, peanuts, tomato, taro, 	etc.
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inother sections of this report, it 
is proposed to Intro-


As will be seen 

° 

involving conti 
duce into the region a diversified crop rotation sybtem, 

It Is 
nuous use of 2 hectares of legumes In

ground cover and/or forage; 


also proposad to introduce on a cogr-arclal 
wcalo substantlal plantingS1 of
 

be pro
pineapple : d pejIvalle. The Iu3uus will 

rubber, tea f-Co, 

The specialty crops
 
moted on an across-the-board basis, region 

wide. 

such fashion that -- in 
will only be promoted in selected zones and, In 

only one specialty crop wiil ba promfoted 
In any given xone. 

general --

from zona to zone. W/e h.nva attwq 
to actual land use varyConditions as 

so as to slwo the actual
 
ted to disuggregate the data inTable 

1l1 6-1 


cropping pattern for the zonas selected 
as potential areas for proo-


This daea is presentod In Table
 
tion of each of the new specialty 

crops. 


1
 
As can be seen there are w co variations 

both as ragerds
 
ill 0-2. 

total area cropped and especially 
as regards crop mix.
 

B-3 projects what the total cuitlvi,ted area w uld be, zone by
 
Table III 


specialty zone, if the new leguma plantings and the now 
spfacalty crops
 

As con be seen,
 
were simply added to the existing 

cropping pattern, 


Alile there are wide variations, 
all 2ysten.s still fall wIthin the limits 

of a 10 hectare farm. It is unlikely, hodover, that t.zst farriers would 

If they adopt tiienew sys
follow a simple, "add-on" procoedure. 

Instead, 


e of their current 
and new cash crops, they will probably 

cut back on so 
tm 


backs are rice 

The most likely candidates for 

such cut rd
 
plantings. 


wht t~it hypotwOIll B-4 shoFws yuca arid corn. Table
"Other Crops", e.g. 

of the new crops for rice
substitutlio
tical results would be of a lO0 
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"91
 

wd "other crops". 

followad.ikely prognosis Is thatihe Mo l neithar extreme will be 

in;troad, ws are likely to find cultivated area ranging as 
follows:
 

a) Inthe rubber zones, from 5.32 hs. to 8.84 has.
 

b) inthe tea zones, fro-m 3.75 has. Lo 6.83 has. 

from 5.10 ha;. to 9.40 has.c) In the cacao zones, 

d) Inthe pIneople zones, fran 2.40 has. to 5.62 
has.
 

v) inthe paJiballe zones, fron 3.82 ha,.to 7.30 has. 

crops were selected on an agronw.I0 gutblilty.
WhIe zonx for specialty 

thre is a close 
rather Vtn a currrst land use bs1s, It w!ll be noted tpat 

fit beot-ann low total cultivated acreage and high labor Iutensivilty nv 

crops, i.e. toea and pincapple.
 

http:agronw.I0
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rdn r /r of X Srop rg SLst 

(in b~.2~t%,i 

MwCrop 

Arct Pmr.vity Planted to Vario., Mrpg 

Rubbr 

Tea 

Cacao 

Pineapple 

Pej|baye 

4.0 

4..33 

4.50 

3.12 

4.30 

1.38 

.. 

2.20 

1.13 

1.40 

0.77 

1.0: 

0.,1 

0.50 

0.61 

O.B9 

0.46 

0.78 

0.21 

0." 

0.66 

0.75 

0.3, 

0.20 

0.55 

11 

.3 

1013 

1.03 

1.08 
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Tah:. I J ; -. 

ulvtiiravj Cu1.:fvtd Upr.-tr Mer Systce-, 

Apid Cyn 

(In hdctsre) 

kLlr Tv C,;:oo PI n!pp dn ;'oJlIbzca 
j'~ tr.~ Art~ Art 

*-5d 4 - *i- 31 
yo. r.. 

,nma FI&dnja tor 0,502.00 0.50 .50Cro;m'-,,w 


' 

r,;- ro, 0 .84 4,03 7-.0 3- 5 

Arei in Gread Cover 
2.00 ?A.s 2.00g,d/or roia2.00 2.W 

Totol S.8B4 6.83 9, 0 5 -61 7.1 

http:roia2.00
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Table III B-4 

Aroa ul1t vacuel. Including Ne% Sistans 

and Usw Crc _p.Lon r.Substitution Basis 

Toe C&Lno Pincpplo Poj Ir.'a
fubbor 
,r"a Area Arsa Moo,)i 


4.90 4.3Q
. 3, J33 3.12 

M.. and 0othcr Crops" 1.52 2.25 1.60 0.90 1,82 

1.00
Na, Crop 2.00 0.50 2.50 0.50 

PIUS I HjL. In Cover 
1.00 1.00
1.00 1.00
Crop or F ar 1.00 


3.825.32 3.75 5.10 2.40fbw Totel 

th3 Tyycl- orha Farm
6. Labor Utillzmtion and irempnts on 

.,ijor constrmfnt to enV dava1op.znt of
it Is often stated that labor 5s o 


the small form Inthe Chaparm. It iDaloo reportod (thor2 oro no actual
 

figures) that as many as 10000 seesonal wa, laeorors coUk fr., tha
 

Cochabamba area to tho Chmpar, for work In land clearing znd harwestini.
 

Oira labor force of 2 1/2

M&.Lming that a typ'cal farm would have a full 


(2 1/2 p.rso,.% e. 20 work days), %M
 
parsons, or 50 man days per mcinth 

attempted "odetarmine whmther or not availability of 
labot would be a 

crops which It Is 
r.oitraint for the type of now cropping systems 8nd 

ne 


proposed to Introduce Into tha region.
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We first developed a per hectare profile Indicating the labor required per
 

errcial zrops now bLerig produced In the Chapare
hectare for th3 mjor co 


and used a soybean labor coefficient for the remaining area shown 
as
 

This data Is presented In Table

"oth3r crops" In the preceeding section. 


III 8-5.
 

Table III B-6 takes the typical fam described earlier and applying 
the
 

shows the
 
per hectare coaficlents to the actual 

hectirage per farm 


When
 
labor requiramats for that farm in terms of person days par month. 


,nth)

this is conerod to tho assumed labor availability (50 man 

days per ...


'this Is not
 
we can determine the suplus or dflcit person days per ronth. 


one wnth to
 to say that the t.ypicul farm may not carry over work fro 


another, trade labor with nelIghbors, or hire labor from outaIdo 
the farm
 

or area.
 

The exercise shavis that there isa surplus in all months of the year, with
 

!urplus of
 
March being the mont critical month; that there Isan annual 


a 2 1/2 person work forci go
228.7 man days of labor per farm and that 


utilized at a 62t level of efficiency.
 

6/ 	For thi;.calculation we are using the total number of 
hectareuon both
 

spontaneous and directed colonization 16rrunits, diided 
by the total
 

ntwiber of production units as shown in Annex No. 2.
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For Major crop
Per Rectare Labor Requrements 

-Coj~V I-Ocil Aug.f Sept 
Rice 
Le,Ud r.t eadLng 14,00 14.00 4.00 

2.00 2. 00 
Plxn.uxi, 2.70 4.30 
Wifecug 

Harveating 4. 6.314.0 4.0TGtalo I.,0 

IIM Land 
Planting 
Wacadin , 5.00 2.50 
H rv ac n si 10 . 00 

Totals 15.0 2.5 

1.50 1.50 

5.00 5.00
Weeding 4.00 4.004.00 4.00Harvstimg4 4.0 4.0

4.0 10.5 10.5Totale 

47.50 47.50PMal 7.507.50 7.507.50Wering 17.501750 17.50
1arveastin 7.5 17.5z5.0Total 55.0 65.0 

Gitnw.
 

3.30 3.40 
Weeding 

10O0Harvesting 3.3 3.4
10.00Totals 

5.00 5.00 

B.00 88.00 .0 8.00 
Harvest 13.0 13.0

8.0 8.0 8.0Totals 

2.7 2.7 
auffnii Wedig5.33

Weeding 
_ -- 8.0_ _Harvest 2.7 8.0 

Totals 

or more after planting.Al The Yuca harvest is one year 

C 

1.00 
2.70 

5.3 

5,00 
.00 

9.0 

7.50 
17. s 

25.0 

3.30 

3.3 

5.00 

8.00
 
13.0 

2.7
5.34 

-- .0
8.0 

http:Wedig5.33
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'Table I B-5 (Continued)
 
Per ac%" _Labor BVirerontsFor MFo-w Crop
r 

in Per UoflDjxR 
may--.ii Jun Totals 

Crop & Activity 3An, Feb. Mar. 

Rcemoo 6.0
5.0Land Clearing 

14.0PF&tina 
Weedig 2.70 14.0 

0 0o0 25,0,arvweting 8.00 
14.0 90.08.e 9.0 6,0Totals Z.7 

YUCA 5.00 5.00 10.0 
Plntng 1.00 1.00 1.00 ',.eC 
Wedg 2. m 5.00 15.0 
Weodmg . .
I-urvesting 1/. _ 10 00 10 00 30.0_ 

5.0 6.0 13.5 16.0 58.0 
Totals 

"
5.00 5.00 5.00

Weeding 48.0 
N.. C:Una 4.00 4.00 4.00 a,00 4,00 400 

4.0 .0 9.0 .1,0 4.0 81.0
Totals 9.00 

Coat& 95.0 
7.50 60.07.50 7.507.50Weeding 

17.50 17.50 1 017.50 17.50 25.0 295-0Ilarvesting 7.5 17.5 25.0 7.5 !"t..5Tottle 

3.30 3.40 3.30
 

HarvestIVS
 
10.0 10.0 ,O-OTotals 3.3 3.4 13.? 

30.05.005.00 5,00 


Harveoat 
 8.00 8.00 
80 8. 120
13.0 13.0 13.0 8.0Totalu 

15.9 
Harveat 101.00- 10100 10.00 

53it 

54.0Totals 15,3 10.0 10.0 

more after planting.one yrar or
The Yuca harvest io_1 
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Table U1 B-6 

Farm Labor Profile Or. Tn aric For Chpera 

Cv& AtivitY Artea July Sot Oct. Noy Dn 

Rice 
Land Cloaing 
Planting 
Woodim 

1.00 
1.33 
1.33 

14.00 14.00 4.00 
2.66 
3.59 

Z. 66 
5.72 

1.33 
5.72 

H&xrveating 1'33 
Yuca 

!b1"Plant La~nd 0'140,14 

Wood 0.Z8 1.40 0.70 

Harvest 0.14 1.40 

0.15 0.23 0. 2S 
3.30Wbed 0.66 3.:0 3.30 

0.51 Z. 04 2.04 .04 2.04 2.04 2.04HcRvest 

Coca 0.16 7.60 7,60 

495 ,t95 4.950.66 4195 

8.75 R. 75Ilarvert 0.50 8.75 0.75 

Citruo 

0.3 1.ZZ 1.2 1.22 

Harvet 0.19 1.90 

1.06 1.07 1.06
0.40 

2.13 2.14
 

..40 
1tIvC:t 0.40 

(Pexannial 

L:"int 
'- .d 0.40 	 Z.00 2.00 2,00 

0.40 	 3.Z0 3.?C 3.20 3.Z0 3.?0 3.20 

ZE. 03 35.71 
Totrl 36.49 39.2 26.41 20.72 

Yu.i Trno L"lk r 50.00 SO.0 50.00 50.00 50.00 50.00 
A\vz11 ub1.e 

13.51 10.18 7 29.20 21.17 14.29EurpluL/Doiici 

* 	 1 io, discunsion of thie acourapkions thu wc0On used to develop thia 

t"ble nee annex No. 8 
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Dkabor_ _-., 

JUDO TotalM. AooilJ, 


14.00 460 
LOV4lftatt w,.. Jaug .65 

wze&V4+ . 3.59 
10.64 11.97 ,o.64DIH-svc -tng 

1.400.70 0.70III L= 
mat 	 0. 14 0,14 0. 14 . X"+ 

0.70 1.O 4 2OWeed 


MWA 
Weed 

Vnat2.04 

3.30 
3,30 

7'.04 

3.30 
2.04 

3.30 
2.04 2.04 3.04 

So' 
24.48 

Weed 
Meeat 

4195 
8.75 

4'95 
875 

4.95 
,,75 

4.95 
8.7': 

,.60 
'Io. 0 

Ciriz 

Weed 
RLsrves 

1.22 1.26 1.2 
1.0 1.0 1, 76 

Other (AmmA 

Plant 
Weed 
Hervomt 
Otheriparenw 

Z. 13 
4100 4100 4100 

6.4010 
12'0 

1 . 
Ploxt 

Weed 
Hat-loot 

Total 
.01, Labor 

Suplur Dsfi'.it 

Z.00 
3. zo 

25.21 
50.00 

Z4.79 

Z,0 
3.20 

31. 85 
o.00 

18.15 

Z.00 
3.20 

4Z.?17 
50. on 

7.83 

.2O 

28. 09 
50.00 

23,91 

3, zo 

16,13 
0.00 

91. S7 

3.20 

S7,'J78 

,0ooDO 

1?.21k 

12.00 
38..40 

McV 

00,00 
Z21. 73 

that woyz %od to deGvzcp OnIr 
* 	 For a diacklision of th Y.e +unipti. 

tablo Seo annex No. & 
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while Toble III B-6 shows the estimated labor ute for a typical Chpare 

there Issubstantial variability In
 
farm, as Table Ill B-2 Indicateo, 


use pattern in the areas 
cropping patterns over the Chupare. As the 'and 

the labor use pattern
so too would one expectof nal crop emphsis varies, 

to very. Using the same mthodology as in Table III 6-6, farm labor use 

area (I.a. cacao, rubber,in each programMs calculated for an average fnrm 


shown fable III 8-6s.
 
pineapple and pejibays). The rosults are In 

too, 

would eppear that, atlabor availability, ItCcu.ring labor use with 
- In anyno deficit -lzo perioda

least for the average farm, there are 

to being In deficit are Juno 
of the regions. The closest any month comes 


prcgrem
in the rubber, tee and cacao 
In the too program area and March 

areas. 

wht surpris
are no labor deficits rAy appear

Th. finding that there 


Ing given the fact that labor migrates to the Chpare for work, parti

rc =rbe that the
 
cularly in th March-July period. However, one mist 

average labor avallaare for an average farm with an
above €elculations 

rany farms above averoeg 
per year. There ore, Vxwver,

bllty of 600 days 

bolow average In labor availability. An analysis 
in size as all as farm 

reveals substantial
In the differmnt program areas

of average form sizes 


any area. For xwtcls, vh.ile cti averagi crop
 
screago variability In 

arsas the oirage
is 4.8h hoctores in the proposed rubber progrm 

Atso, In the rubber 
ares 

to 6,33 hectares.by tuib-areaG ranges frwan 3.05 
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the area planted to coca, a labor Intensive crop, varlos program *reas, 

,rm 0.25 hectares to 1.57 hecteres, with an average area of 0.77. Hence, 

the existence of labor hi
thare Is not necessarily any conflIct between 


ring and the showing of labor surpluses on the average farm.
 

B-6a shows that surplus labor is
To sunmarize, the data InTable III 


In each month of the year although the amount avatlable varies
available 

In the present
from mnth to manth and by prograr area. The next step 

analysis Is to examine the labor requirements of the proposed new cti

vities to determine to what extent labor will be a potentiol limiting
 

factor to their acceptanae.
 

- Labor Mouireftnts f6r Hdw CrpA 

In addition to the area enphasis on now crops (r'jbb-r, 'cocao, cae, plna-


Chapare wide programz for 1ntrodL~tclcn of
areapple and peJivalle), thor) 

nsw crop rotatlw uyst'em, involving leguc ground cover and Vlivatock
 

pratuctioi, thet till affect labor use requirefnt5. 
The monthly and
 

for both the nev. crops and tho new rotation

ormual labor requiremnts 


systern are described In Annex No. 9.
 

Table Iii B-6b presonts a sumnary of this data, showing the 
annual pOr
 

farm labor requirer.mnts associated with each activity, 
from the Initiation
 

As can be seen
 
of the activity until itachieves its targeted levol. 

require the rost labor, with both requiring over 200 d-*aysrubbar end teo 


per year when in full production.
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Using tej dota InTable III B-6b inconjunction with the annual lbor
 

5-6
 
requiraments for current crops by program 

area as shown inTable 111 

program area,
It Is possible to estimate fdM labor 	balance% for aech 

to the oxIstIng cropping patteri
the new crops are addedusswaing that 

Un the orea of present crops. Thble III B-6c 
without any reduction 

farm lab5or balance for each program arca. 
prasents the annual 

In Tdhle iII 0-6c Include, In addition to the labor 
The Mbor balanice 

tha labor requirea given area,for the wanphasis crop inrequirowmnt 
|l . While 

Fents for the crop rotation, forage and livestock vutl'd 

evetoy fom Inevery 
not all of thnse activities Will/unc)rtaken 

an 

'norderincluded in the cal.uldtflnf 

mrea of the Chaper., they wcre 


to halp Idantify their comatability with 
the other programs.
 

B-c showq that, with exception of rubber 
and ta, the oddition
 

Table IlII 


dc , not resul- in nejatlwvt labor balances oven When 
of the -tw crop; 

included, Inthe 
and 'ivestock activities are 
the rot.tional forz,, 


case of rubber and tea, Ifthe rotational 
forago and livastack activitlos
 

(rubb r) or Mgni

not adoptingber availabllity and red r.y 

are excluded are elther elininatedtha labor deficits 

ficantly reduced (tea). Vivather a fanwr might attempt to boaltr la

some or all of the rotational, 

forage and/or livestock activities remains to be seen. He also has tVe 

option of reducing the area of soma of 
his present crops, thus freeing 

a frriuAn altennativo strategy
the projected deficit.labor to meet 

This labor could com from 
to hire additional labor.could pursue Is 

ia, the Chapare and/or, In the Harch-August pmrlod,
labor surplus far-3 



In t coc~-ib Va lit1y.fromh lmbk~r srplus f~anrm 
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Tablo U!B-6& 

a v F 1 a~ inEch N w Cro;i k n i w s oPrMa 

Au-. Sept. oct. Nov. De. 

I D.II.,.(i Ae n-Da * 

2:u2._ 31.04 39.83Z9.36 23,6837.22 44.27 
16.27 23.17 26.73

Inueappi 23.76 7.8Z 19.30 
31.97 22.07 31.13 40.06
3. 18 39.13
Tea 
22.87 24.08 31.48 36, 7
27.49 32.46
Cacao 
 28.53 34.9837.08 '5.39 ZO. 66Pc:lb ye 30.73 

Ja Tot. Mce* 
Mar. April May

Jan , Feb.
ProgragArm 
 406.30 67.7

44.27 32.8-3 ZZ.03 41.39
27.25 33.11Rubbor 31.16 Z78.49 46.432.68 20.02 13.01

Pineapple 10.57 25.86 
47.12 399.97 66.6 

Tea 23.09 33.53 45.75 28.94 24.85 
14.26 33.14 364.53 60.046.04 33.7726.79 35.88Cacao 19.33 37.56 556.51 9,4 

Pej*Aye 24.03 30.68 39.29 28.25 

of aIly* Total mn days asp.zrcentage of estimated 600 man dy 


labor available per year.
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Table fi B-6b 

Per Fa I Labor RA -,rjmatmAscociatei With The Proi.asd 

P 1WAia0d tz AttainrnitOF4ew Prodidtozi AcdAvit4las From? 
"argef Level 

3 4 5 - 6 

44.944.9 44.9 44.9 11.025.9 44.9 10 11.0 11.0Ca'. Rotation 3.0 1140Foragob 

8.0 2410 43.0-Livestock )3'M.0 200.01Z1.0 170.0 9010 40,0Rubber 121.5 176.0 175.570.0 54.5 71.5Te 
42.0 71.5 93.75 1m 13.5 11,.0

Cacao 
74.0 21.0 134.8 135.0 197.4 21.0

PNneapple 
Pejivane 85.5 52.5 76.5 86. 5 88.5 88.5 

( Yoar) 
ainAav 7 8 9 1 

44.9 44.9 44.944.9 44.9 44.9 11.0 11.0 111.0Crop Rotation 11.0 11.0 !1.0 ravages 


48.048.0 48.0 48.048.0 48.0Livestock ZZ.0 228.0 228.0228.0 238. e Z20.0Rubber 255.5 207.5
243. ! 219.5 207.5 287.5
Tea 178.5
12.10 133.3 153.0 166.5 174.0
CM4.o 
 135.0134.8 115.0 197.4 21.0 134.8
P?%lupple 

98.5 88 ; 86.5 88.5 88,588.5Pejivaflo 
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Table 11 B-6c 

Annual F.rm LAb qr Balance For A Tyical Farm In Each Program 

Emphasis Area Au! ._i. The New Activities Do Not Rep1tce n 

5 62 3 4Area 0 1 


Rubber 193.7 .. 2 -53.6 56.4 83.4 3514 -10,
 
43,6 Z0.8 -33.7 -33.

Tea 200.2 106.3 86.8 
72.2 49.7 63.

Cacao 235.5 164.6 100.1 77.2 
139.9 256.'

Pineapple 321.5 268,6 256,6 183.3 214.2 
95.1 95.1 95.129.0 128.1 100.1PeJivalle 243.5 

10 11 12Are 7 8 9 

.,48.6 -48.6 -=48. 6
Rubber -48.6 -48.6 -48.6 

-65.2 -145.2 -113.2 -65.2Te" -101.2 -77,2 
16.1 8.5Cacao 61.5 49.2 29.5 4.0 

188.2 214.2
Pineapple 188.2 214.2 139.9 256.6 

95.1 95.1 95.1
PejIbaye 95.1 95.1 95.1 
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7. 	Crqp Produc:or in the Chapare and Farmer IrMCoM 

rhe 	data on both hectares under cultivation by crop and Oi yields per 

hectare Isquestionable. Different sources (MACA, PRODES, OAS) provide
 

heir
 
materially different numbers and there isno basis 

for as3essing 


For purposes of this analysis, we are using a sei's of 
estimates
 

accuracy. 


inproduction by cropZ4de by the PRODES represenft~tive 
in Ville
 

on area 


Ioffmann, a man with long and Intimate acquatntfl 
e with
 

Tunarl, Ing. Karl 


His data are shown inAnnex 4io. 2.
the 	region. 


For yields per hectare we are using the data 
ina study by Figueras of the
 

follows for perennials inorder to
 University of Florida A/ adjusted as 


take into account crops which have been 
planted but are not yet In pro

duction: the estimated total yield during 
the producing years divided by
 

V
 
the 	total estI.ated life of the tree or base from planting. 


a four year average (1976-79) based on 
Information pro-


Price data used is 


In the case of coca, any price figure Is 
su;i

vided by Ing. Karl Hoffman. 


In 1978 the price per "carga" (approximately 110 Kg.)
 
ject to gross error. 


This year the reported variations
 varied between 600 und 1,200 pesos. 


are from 1,000 to 4,000 pesos per 
"carga" with some of the fluctuation 

due
 

to seasonal factors.
 

7/ Using averages for spontaneous and 
directed colonization units Combined
 

from Annex No. 2
 

Chapare: Sus Recursos y Sus Usos", Misi6n
 8/ 	Figueras, J. Antonio: "El 


Universidad de Florida en Bolivia, 1976-1978
 

2_/ We believe thAFIgueras' ftgures on 
life of citrus trees may be too high,
 

but we have used themg.
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Thus the 1,600 pesos per cares figure we are using is somewhat erbitrary. 

Cost date, which is primarily labor, was calculated at the going rate of 

50 pesos per day. 

When the above defined area, yield, price and production 
cost data are coo-


As can be seen this
bined, th* results are shown inTable No. 1i1B-7. 

results inan average gross farmer income of US$ 3,529 and 
an average not 

incomit cf US$ 2,580, with 59% attributable to coca.farmer 

Several comments are inorder:
 

i. There Isvery little physical evidence inthe 
Chapare of this level of
 

One simply does not see the motor-cycles, power saws, 
clothing,


income. 


a large number of farmers were rot=iv1nlg
etc, that would be expected If 

this kind of cash Income.
 

small (non-statistically valid) selection
 2. Informal spot checks with a 


of farmers inthe 9 micro-regions Indicates that thero are prol~bly very
 

significant dlitortions in income distribution. It appears that income
 

isa function of: (a)length of settlement; (b)access 
to all weather
 

The suspicion isborne out by reports that in
 roads, and (c)crop mix. 

the Chapare Branch of the Banco de Cochabamba, the 
number of savings Occounts 

but that the aggregate value of these In the low hundreds --
remain small --
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8ccounts has risen sharply to approximately $b. 3 millions. Insum, e
 

suspect that there are a smell nutber of farnxrs --possibly 
betwoen 1,000
 

nd '.000 -- who havu Incormes over 300% of the nverage showzi on Table 1l1 

U-7 aid that the overwhelming majority of the farrmrs Inthe roglon have 

Incomes woll under US2,580. 

Table Iii 9-8 which uses the scme basic date, attempts to show the aggregate 

wholo. 
production and gross valuo of that production for the 

region as a 


Coca, which reprcsnts 15% of tho cultivated area, t-oounts for 52% of tho
 

in cul
value of production while rice, which accourns for 

33%of tho 6rea 

tivation, producas 8.7% of the total valuo of the crops. 

chnck 	these aggregato pioductlez values Oith
We have attempted to cross 

0- vno based his Inforration on Internal customs
 the datp given by Modirna 


There Isabsolutely no
 
figures at the Villa Tunari/CochabarrW check point. 


indistribution of tbe total value
 correlation, either in absolute numbers or 


It iscloar that much remains to be done In the area of basic
 
by crop. 


economic research.
 

Chimure",

10/ 	 Medina Rublo, Edlilberto: "Estudio de Mercadeo del Area del 


IICA - PP.ODES, 1979.
 



Table No. |I I 5-7
 

CroPs. Area, Yield,- ncoms and Costs of Production for a Typical Farm in the Chjpre
 

(in Bolivian pesos)
 

UNIT TOTAL SEED AND CHEMICAL TOTAL NET 

CROP HAS. YIELD PRICE IICOME PLTIN1G '..ED i NG APPLIA HARVESTING COST iIJCOME 

Per Ha. COST COST TION .Fk* COST
 

(20)1,000 (17)T,015 (i4) 700 4,369 1,776 ,
Rice 1.33 33 qq 140/qq 6,145 (29)*1,654 	 (a) 40o** 

(40)2,000 (93)4,650 6,650 30,310
Coca 0.66 35/cargas 1600/ 36,960 

carga
 
3,464
(21)i,050 (28)1,400 2,1150


Banana 0.66 280c'nipa 32/chipa 5,914 

900 (37)1,850 2,750 12,930
Citrus 0.56 8(lOos) 35/100 15,680 	 (18) 

Othar*** 
(9)525 (15) 750 (30)1,500 2,775 3,111
5,886
crops 1.09 


Total
 18,994, 51,591

Crop 4.3 	 7005 

* Numbers In parethesis ~ Han days of lbor 
- loss produtlon than f irst year-crop.* Seccid yea-r ric.r crop 

* Such as corn, yma, pepayz and tomato 
.	 ilncluding cost of chwical
 

pV-o. $b 20 - US$1.00
Clonatary unit: Bolivian 
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Tabia III B-8
 

AtLkrdpate PreduCtloh and Value of Peoductln inthd Chapdre
 

Hectare Yield Price Value t of 

Crop Prod tion ger Ha. Production A 

Coca 7,310 35 cargas 255,850 ca. 1,600carga 409,360 52.0 

Rice 14,747 33 qq 486,651 qq. 140 qq. 68,131 8.7 

Sanaaf/Platano 7,305 280 chipss 2,045,.00 ch. 32 
chipa 

65,453 8.3 

Citrus 6,155 800 (1O0s) 4,924,000 (lOOs) 35/100 172,340 21.9 

Papaya 475 5,400 per
Ha. 

2,565 .3 

Other 5 6,000 per 7942 8.8 

47,562 Ha. 7872 100.0 

B. Marketing
 

ftre than 80% of the agricultural produce of the region Issold via Inter

mediaries inthe Cochabamba market. Their functions are doscribed ingeneral
 

below, but Isshould be kept Inmind that no hard and fast dlstl-tion are
 

maintained and that thisre Isa good deal of overlapping.
 

(a) The "rescatista" is a small-scale wholesaler having established rela

tionships with a group of farmers from whom he buys small quantities either
 

the field, at roadside or inthe local markets. Ho doos not normally
 

own his ow trasport. Ilis customers will be other "roscatistas" or "Ima

yorIstas".
 

li 
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(b) The "mayorlsta" Isa wholesaler who buys substantial quantities of
 

produce, e.g. in the case of oranges In truckload lots, from fartars,
 

"rescatista" or other 'Wayoristos" with whom they have est.ablished 
relation

ships. "Mayoristas" who deal in tho Cochaboma mark,,t Ara usually allowed
 

space In La Concha, whera they sall to "flinoristat" eand to sonm eA.nt, 

Aprox1mitely one to "rescatistas" or '"ryoristas"serving other markets. 

quarter of ths C.ochhabamba "mayorlstas" own their on transport; prictlcally 

all thaso who deal in othur nnrkets such as Oruro or Potoul o.,M their 

cr'm trucks.
 

(c) The "transportista" providce a t.rurking service from the Choparo to thu 

bahflf of the far,.,r and one or more wholesalers,Cocheabbo nrknt on 

with whon he has ost.,blishod relationships."ros artista" or ",,i. yrristas", 

apital and can pay cash to 
The "tran3port!ita"l, lko tha '%hyoristas", hc 

are not unconzron where an estoblished rola
the f.ri:,-.i Connig-Ir.int :sls 


cases the "trensportista" charges Uxed
ationship ,INts, and in such 

for his services and de1 ivers the balance of the wnolesale price
emeunt 

to the ferz.r on his next trip.
 

(d) The "rcinorista" semi-retails small quantities of produce to shops 

and retails directly to the consumer.
"tiends" or "feriales" -

The followltg points are Inorder:
 

of seven steps

(a) The consumer fGcos a minimum of four and up to a maximum 

in the markating process; rost notable is the Inefficiency of the system at 



oil 8-8
- 113 

rtall level ,are the duplication of services perforwd by a toultitude of 

"tainorlstes" causes othmrwiso tmJutified retail maroIns; 

(b) Tim foriwr, who salis his product directly In the field er at t .a 

nearost road'io, Is wre or less at the Liercy of .16 I-orldlerk~ tdth 

tqhwa he haz to deal (cmly a very %all perc-entage ca' hwo eviJ.1t' fu mrkrted 

dleactly In~ CochDiaba, usuaely by the faniwr's tgifm A h Vot 

ta to buy cloathe, do=c3c Itms or tools); 

(c) A tf'r Term i-vOl, 14ls are usually affected by vlae 1"spO"ien; 

If scaes crzrtuoew* Lty aea th* property of the tte3ir a a 

ofen~ 011snad to kavz bkeai tzmpered O:th. 

&knd pork - arc §.bjert toSc. products of the Chapare - vico, co" Corn, 

prlics Whch are fixod ot the retail level by t.e W;,lstry of SOISLO & 

Cj'srca. COthra, zuch a-s cltrv2, bankmnas &znd plantalets, p~uo eat 

yuca ar- nor controilcJ. Taxe:3 are lovied on all produca 1"-440 00 

Cpire occr'.dirl~ to quanCtt,' and xirket valtue. Thu Muti&j Ofl~ 

Drpe~tv cmn b~i~ inland ,cgrlculeural catow3 tr ccteda (the t 

hew~)6 fupvrtirnst) czll aa tiwcv Irefct:y an~d in C#4 X ~ 

aed fruit ini~oral. Th& pmlateds ~ouse6 pcrior~ fa. roieds (~u 

51t) and thev balajnro, Vu to -4crlso ci l serviceis, tit? wl~vrsity of & 

Si5n da Coch=ba*a, th3 Prefecture, th custres pol ice ae- .hd CuLSt.i ad

minstrotion Itself. Tim~es vary by product; on ceca, 10 peso* pzr cesta 

(25 lb.); fruit, rico and wood 1 peo per quintal (100 lbs.); coffee 21 

,psoz por I,.tal. 
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pRce =nd fruit rerzsent 52% of the taoes coliected by the Aduana Agrope

30% and wood 17%. The transporter-traderscuaria del Chepara in 19T/, coca 

to avoid these taxes; some observers estimete a success
moks 3vary eff't;.t 

rate of 5O. 

- irn "or 

to the Sindicato do TransportltasThe transport-zr of the Chalnre belong 

approx. the same number of vehflvls), Was* members
del Chapare (B50 smbers, 

right to enter the area And to offer timir swvices.
hIva t" etclusive 

canaWdo authorize the entry of truckers belonging to's!-dc~jtOs
(They 


Tht Sindicato functions as aems of equl fxng the

frmmottr cit .s). 


Its mamkrs, and as a presture group

distrution of freight loads atmg 

In exercising influence on the autimrities to maintain and increase freight 

rates.
 

trucks travel between CuahaberdA a~id Puerto Villarroeal IrregularlyHeavw 


are shIpments for the seni and vice

depending upon whether or not trv 


for a transporter to wilt 7-15
 
versa for Cochabamba. It !c not unusual 

days to pick up a load.
 

for a
As mentioned ebovo, the transporters negottatt directly with farmers 

more than the official tariff.
specific load, and, reportedly, often charge 

the fact that In many
By reason of the Sindicato's transport monopoly and 


functions as an inturmdiary, the transporter

cases the transportar also 


and/or his principal have considerable Influence in setting prices paid
 

in spite of the fact that the
 
to the farmer as wel as freaght rateas, 
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I85- 135 

fixed by the government.latter are theoretically 

aarea among themselves, resulting In (a)
The transporters divide up the 

and (b) in a definite reluctsnle to ser
lack of competition between thaw, 

with the oxcap-
Even so ;t can be said that 
vice the more remote areas. 


there is no conspicuous
 
tion of areas of floodvater in the Northern Chapare 

lack of transport. 

If/
 

,B-9, accordilnd to a recnt study
The list of freight rates In Table IlII 

It Isnot~cable that the 
reflecas the real rather than official tariffs. 


is significantly higher than the rallro3d rate
 Cochabasbl/La Paz truck rate 


tlruck rates
 
and also that the Villa Tunarl/Cochabamba and 

Cac.aba'batLa Pa 


are equal, even though the latter distance Is
double the former and t
 

road conditions are much worse. 

"Citrus and Tropical Fruits Study" (draft version 
il/ Henrcham and Koffman: 

USAID, 1979.
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Table IIL
 

Costs of Transport 12j/
CHAPRE: 


(Pesos per hundred/weight)
 

12
Cochabamba
Vil a"TunarI 


Cochabamba Oruro 9
 

La Paz 12
 

Truck 


Cochabamba 


Suare 
 14
Cochabamba 


22Potosl 

Cochabamba Terija 39 

16 

Cochabamba 


Puerto Villarroel 	 Trinidad 


Puerto Villarroel 14.8
 

River Boat 


Trinidad 


La Paz 7.9 

Cochabamba Ollague (Chilean 11.7 

Rail Cochabamba 

frontier)
 

Charafla (Chilean 11.1
Cochabamba 

front i'r)
 

12/ SOURCE: Figueras, Juan Antonio: "El Chipara: Sus Recursos y Sus 

Usus". Hisidn do la Uviversidad do Florida en Bolivia, 1978. 
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The anelysis shown InTable III B-10 indicates that:
 

a) Returns to the farmer appear r-asonable 
from a percentage-stand"
 

low yields and vo
point: the problem of low average Incoma 

lies In 

lumes, and Is partially compensated for by coca 
production: 

are not excessive; the cost of 
transport Is 

b) Wholesale margiro 


high but probably in line given 
the cost of trucks and the bad 

cn

dition of the roads Inside the Chapare.
 

c) Retail margins are Inflated by 
the fact that there are too many
 

selling in such small quantities as to be
 level,
operators at the retail 


inefficient.
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Table I 5-10
 

1/
 

Ma~isf r Iby Cro-

CITRUS PIMTAIIIS &
RICE CITRUS 


BMNPASCOCHABAMBA SUCRE/ 


COCHASIMA
POTOSI 


23 CH
134 Q 8 C 8 C
Production Cost 

32
 
Farm Price 160 ^5 35 


27 772 27 772 9 282
26 162
Farm ProfIt 
21 8.55 15.45 31.60
 

Wholesaling costs 


10 (net) 5 10 24
Transport 

2.401 0.25 0.25Taxes 
8 5% 2.80 8% 4.20 12% 3.20 10%

Losses 
2
1
2 0.50
E:pinses 


60 70

Wholesale price 195 h8 


9.55 16% 6,40 9214 7% 4.45 9%
Wholesalers profit 


Process;ng costs 15
 

Protessor's price 2110
 

Processor's profit 30 12.5%
 
25
7 8.80 9G80


Retail costs 

1 3I 1Transport 


3.80 8% 4.80 82 14 20%

2
Losses 


8
4
4 4
Expenses 

144
100
620 100
Retail price 

49 342
44% 31.20 31%
366 59% 44
Retail profit 


del Area del Chimorg"
I/ tedina Rublo, Edilberto: "Estudlo de ercadeo 


- IICA/PRODES, 1979
 
U.-Unit J-l20 Units (Saba)*Ls PazQ-IOO Lbs. C-I00 units Ch.-720 Units 


A - 25 Lbs.
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Itb1 lit -10 (cont.) 

Analvsts of Kijn byi Crop 

PLANTAI , 
PINE- PAPAYA


& BAA'A CORN YUCA 
APPLE
 

ORUR['SUCl;E 

Production Cost 23 CH 82 Q a A 0.70 U 139 J 

Fern Price 90 15 2 160 

Fans Profit 9 28: 8 9% 7 47% 1.30 65% 21 13% 

Wholesaling costs 50.80 22.50 9.65 1.16 77 

Transport 

Taxe. 

40 

2 

!2 

1 

6 

0.65 

0.60 
0.11 

30 

1 

Losses 4.80 15% 4.50 5% 1.50 10% 0.30 I1 40 25% 

Expenses 

WwoIasale price 

4 

100 

5 

170 

1.50 

35 

0.15 

3.62 

6 

260 

Wholesalers profit 17.20 17% 57.50 34% 10.35 2t.5% 0.46 13% 23 9% 

Prccessing costs 

Processor's price 

Processor's prefict 

Retail costs 31 5 0.65 31 

Transport 

Loses 

3 

20 20% 

1 0.05 

0.55 15% 

1 

26 1U 

Expenses 

Retail price 

8 

198 

4 

217 

0.05 

6 

4 

600 

Retail profit 67 34% 42 19% 1.73 29% 309 51% 

Chimor6l"
I/ Medina Rubio, EdIlberto: "Estudio de Ircadeo del Area del 

- IICA/PRODES, 1979 

Q-loo Lbs. C-100 units Ch.-720 Units U.Unit J-120 Units (Jaba)*La Paz 

A-25' Lbs. 
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- Packing of Fruit Inthe Chapare
 

most Chapare citrus is pvcked

As shown in the glossary (Annex No. 3), 

are "handz" or stens of bananas and plantains, In the latter 
"a granel", as 

case the hands are placed Individually In the truck in such a way as to 

Papayas are normally packed Ir.'Jails",
reduce rweemsnt and limt damage. 

or even loose, as Is the care with pineapples and"caJones", "canastas" 

w itrmalons. 

Of the types of fruit handled, only orangos, 
bananas and plantains reach 

full truckload shipments. Even passengers travol oi to;, of rr|uad loads.
 

of packaing In that 
There ,iso semes to be a problem with certain form 

are higher for packaged fruit than for loose-packedinland customs charges 


fruit.
 

- Grading In Bolivia
 

not particularly dlscrim!nating at the retall
 The Bolivian consumer is 

level bsyond rejecting or paying less for 
damaged or obviously defective 

Size normally governs price, although different 
varieties of ba

fruit. 


Agaitn, variety may
 
nanas/plantains will bring different prices at retail. 


be an influence on size and therefore on price.
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What little retail grading exists isdone by the seller, whereas at whole

sale all sizes and qualities are mixed and sell at the same price, this In 

spite of the fact that graded, well-packed and uniform Argentine apples and 

pears are well-knttm and widely sold in the market. 

been made by the fruit pro-Further up the marketing stream, attempts have 

ce.slng companies, export brokers and extension agents to Induce gro*wrs 

to grade their products or to sell the best part of their crop at a pro

mium price - without success. Grower resistance derives from two sources: 

a) Even If the better-quality fruit brings a higier price , they are 

convinced that the total return will be lower; and 

b) Tree-pickers are paid by the 100 units of fruit; if the best fruit 

Ispicked first, the tree will have to be picked twice, the picking will 

per 100,be slower, the picker maLes less money and charges the grower more 


significantly increasing his costs.
 

In sum, a recent study of the problem 3/ concludes that "there is In
 

Bolivia a marked psychological resistance to grading on the part of all
 

elements inthe marketing chain".
 

13/ Hanraham and Hoffrann, Op. Cit. 1979
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- Demand At the National Level and Abroad; 

The areas closest to the Chapare which provide domestic 
markets for its 

the iDeprtment of
products are the Department and city of Cochabamba 

the mining centers; and for export, Peri, Argentina, Uruguay
Oruro and 

and Chile. 

of major Interest are rici, citrus, plantains and be-
The existing crops 

and papaya. Available information regardIg
nanss, corn yuca, pineapple 

for each of these crop: mro givan in Ann= 
productio, supply and dem&nd 


by crop arc in orber:
No. 4. The following comnents 

Rice: From an economic standpoint, rice Is a difficlt crop In Boli
a) 


urban diets, but nobody makes much
via: it Is a staple of both rural and 

Mrney on It. A distor:0 suppiy-dcand retIotnship ,t tha rational leavel 

It is notewarthl that ts'Chpars,Is apparently beg!nning to balance out. 


witb approximately 1% of the population of the country, accrunts for 163
 

This serv s to point up the
 of the national demand for rice In 1979. 


dependenco of the colonists on rice, especially during 
the first years of
 

settlment.
 

persistent

b) Citrus: The supply-demand relationship for citrus shows 


surpluses, which may be accounted for by understimation of losses 
a t 
 ory
 

level of the process of moving the product from 
farm to consumor.
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The figures shows surpluses crossing over to
 c) Plantains nnd na: 

do notNote that the figures shoin for losses 
shortaege in about 5 years. 

system losses because farmin the sub-section oneoree with those given 

cons,,nption and losses are given here as a 
single aggreigate.
 

ow cxportad to !NothernArgantina. There reSmall quantities of bananas 

to major populationchilled bananas 
way be possibilitios for exporting 

3s tarminatod. A ocrketing
centers once the new road to Santa Cruz 


feasibility study is Indicated. 

corn In the Cochaba ba department is 
d) Corn: The principal doiand for 

flour nd "chicha". National 
for poultry end pig feeding, less for corn 


aro not given. Morcover, the
 
figures are co,'siderad unreliable and 

lack of historical series mnkes projection. very hazedoU5. 

in the case of yuca, which is not strictly a perishable item,
 a) Vuca: 


itcan be stored ,inground for up to two years, 
the available figures
 

as 


On the
 
show persistent surpluses and very large on-farm 

consumption. 


other hnd, there Is general agreement among obsekies that active retail 

wrkets exist only in certain provinces where con,unption is high, such 

in the rest of the 
Santa Cruz, Cochabemba, La Paz, Beni and Tarija. 

country, yuca Ishardly consueed at all. Some form of Industrialization 

as 

of yuca isobviously Indicated. The surplus balances shovn InAnnex 

16o. 4 are arrived at by subtracting marketing losses and 
demand from the 

supply colum. 
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There are no available figures for national or departmental
f) !2jleap!.e 


Brazi
demand for pineapple. The Chapare figure represents new plantings of 


lian varieties In the Harlposas area which are much superior to the local.
 

There are definite export possibilities, particularly to Argentina.
 

Recent figures for the Chapare are not available, which tends
g) Papaya: 


to make the national figures suspect. No quantification of demand has
 

been possible. There is a potential market for papaya extract both domes

tically and for export.
 

- Conclusions About Demand for Current Production
 

limited

a) In the Chapare: Local demand for the products of the area is 

by the fact that farmers are growing subsistence crops; what 
demand there 

is comes primarily from people in the villages, such as Villa Tunarl, Villa 

14 de Septlembre, Germnn Busch, Chimorg, Ivirgarzama and Puerto Villarroel, 

where there are open markets, or "ferias", on Sundays. 

b) On the National Level and AbrOad: The areas closest to tho Ciapare
 

in which there exists demand for Its products are the Department and city
 

of Cochabamba, the Department of Oruro and the mining centers; and 
as for
 

In this connection, It
 exports, PerG, Argentina, Uruguay and Chile. 


should be noted that the short-run prospects are not very pro"nising' 
1)
 

In the domestic markets because of limited growth in population and In
 

Income per capita; 2) Inforeign markets because of the absence of 
ccan
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porativo advantage (except In coca production).
 

As to 	tha dowtstic market, the following comments are pertinent:
 

The peasant sector, which Includes almost all the rural population,
a. 


does not play a demand role in the coomarcial inarket for agricultural
 

products, but produces Its own needs for consumption and seed; con

sequently the doriestic market consists essentially of 5-6 towns and
 

the mining areas.
 

b. 	It Isgovqrnment policy to protect urban, mining and other special 

Interests by price controls, which keep down the prices of agricul

tural products inthe cities. Urban salaries have also been frozen. 

c. 	The population growth rate isrelatively low as isthe incoms elasti

city of demand. Furthermore, consumer behavior shows little or no
 

discrimination with respect to the quality of the product.
 

d. 	Toe foregoing conditions have brcught about a situation In jhich:
 

(a) the population is ingeneral able to satisfy its needs and de

sires for a range of agricultural products, although there have been
 

substantial increases in retail prices, some of which are due to short

ages in supply and (b)there does not exist any groat social pres

sure to Improve the conditions or behavior of the agricultural 
sector.
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art
0. 	 It should also be noted that agricultural products In general 

subject to low price olastIcItios of demnd, with the consequmce 

that 	overproduction could lead to reductians in farm Income,
 

As to foreign markets for currarPt prodrl-cii thc ,,To~raphz si

tuation of Bolivia and tihs In~arior stot: of itn Intern~l ccg-ving 

conct-nratle.,cottons mske for high tv. aport coats and 

r o . Web on high quality produos with a hlgh prz -tc-taV 


e.g. 	 boncnaD for the Argentinaa very few possible exatlo~si, 

any of tics pro4uct presentlyinrket, this requirotrxpt Is not mt by 

produced In the Cheapre.
 

. Action Program
 

elements:To sum up, an oetIgn prograt should Includa the foliing 

to avoidance of saturation a. 	 Markrt education of the farmer, with a view 

in the case of rice and sugar. For reasvns of co!.t and quility,

as 


uurplusas ccn noz be exported, and in spite of falling local prices 

fanrrs coitinuo tuoi ncrase production.the 

handling and transport ;chenismrsb. 	 I mprove=nt of insturnal ttorage, 

so as to reduce Iossse, with the benefits of the ,Lprovirnts being 

returnad to the formr.
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in value added at the rural levl through processing 
of
 

c. 	 Iacmses 

cartain products with relatiolb ir.ple ter.mlogy. 

to the farmr.price infornatiotd. 	Provision of current 

9. .tY.Farm Input Sup ly nd Forrst PrMucts 

broader wwning air&Asre, "agro-IndustrY
," In 

l .uie tiPu tarm my havo a 

products In saw 	manner.
 refr2 to cewmrclul plants pmeassing faroltvln 

Forest ptadirt industries are also mtioned.
 

- Rice Hilling
 

In the Chawro. The existtIf 
This Is the only agro-Ir.dustry astdbllshad 


I All I cept ths two
 
rice isills in the Chapare are listed below. 


mills orie li, rustic operations used prlnarily for local
 Villa Twari 

z.tsPt ion needs. 

CAPACITYLOCATION 

200 qq/tdy
Villa Tunari 

200 qq/dayVilla Tunarl 

20 - 00 qq/dayIvirze (3) 


I./ 	 SOURCE: Hadina, Op. Cit. 1979
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LOCATION CAPACITY
 

Heripoins
 

Puerto Villarroel
 

Chasqui
 

Ivir-*erama
 

The two Villa Tenarl m i II are the only oes with sufflcldnt caaity to 

sorve Cc~haamba niurke.ts. 

ono, originally a cooperative organized by the Banco Agrlcols de Walvs, 

Is currently ownad by pr;vat interests. It is not currntly operatig 

and condition of the cqulpnt Fs nst know The etill Vas Nl-lt in the 

olid-sixties. The pliant tks oo stonigp for rough rice and Itc r~aprtod 

per 8 hour day. Moit drying famBlling cagpcity Is PAZ) qq (0.9 M(.) 

cil ittes tlo plant may have i twikanm. 

Vithout storae fecillties for rough rice, this mill Is limited to 4
 

linths opvrbon a ycar during the Chapars rice harvest. Thus on a one 

shift par day (20 days a =-ith) basis the annual capacity of the mill Is 

With appropriate rugh rkoe712 li', or on a uo shift basis 1424a TM. 


vtor-s Itcould operate 11 wnths of the year with an annuul production
 

of 1959 NY on a one shift basis. 

http:niurke.ts
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The other Villa Tunari mill, Agrigento Ltda., Is owned by La Paz Inte

rests. The facilities and equipment are less then 5 years old and appear 

to be In good operating condition. There Is nn rough rice storage. h

portedly, there Is drying equipment (capacity unkm) end milling macho

nary with a capacity of 200 qq (8.9 MT) a day . Copments on the first 

mill with respect to prodcticn also apply to this one. 

Colonists

The plant has bean operating at a level tich below its capacity. 

provide drying and milling services on a report that the plant will not 

Reportedly the plant has
fee basis, wder Instructions from the owners. 

being given Nonegasaht pronot been profitble. The principal reason as 

Is for sale, reportedly at US$100,000, substentialIV below
blems". It 

replacement cost. 

there Is raw for oparatlon of bothIn terms of the Cochabambz mrket, 

the Villa Tunari mills. Conversely, thare Isno need for additional milling 

oi.-rate profitebly without Investmentcapacity. Howc-r, neither can 


'on the spot" ioro-msent, .nd adequate

in storage facilities, efficient 


for financinil under this program,
working capital. While not propoued 


a pronotionl role in attaip
the Area Development Authority might play 


ting to put together a financial and menaguent package to take advan

tags of the existlng facilities. 

noted that the HACA/CORDECO/INC-OAS Chlpare Project team has 

dvealoptd a proposal for installing a new rice drying, milling and storage 

It should be 
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current
operation with a capacity for 7,800 metric tons annually (65% of 

production In the Chpar). 

1.55 million. Projected raturns af Gqufty otartInvestment required :s US$ 

ar and reach 39t by the 10th year of Oper~4ion.at 173 In the first 

Included this proposal In the rocomandad preUrm, beruse
We have not 

plents w.uld pro
(a) The rehabilitation of the 2 existing VIlla Turarl 

vide tin Chapare pro-Jucers with essentially the siea copecity at leeS 

cost; (b) For the :o.whabamba ares az a whole (Including the Chapai) 

over capacity In the rice processing Industry; (c)
there Is substar.ial 


direct bsneflts to the smal1

The proposal, as designed, %uld provlds no 


to be .btuimd.
farmer, If the proje:taed profit mrgin%are 

- Palm t slts 

until a year or s: ago, there was a portable plant located In Puerto
1', 

from wild palms. This plant was can-
Villarroel for canning palm hcarts 

ning 20 cases a day, each ca$s ining 24 cans of 500 V. each.cont 

The plant has been moved to the Boni. 

palm hearts from wild trees 
DILLMAN, a mjor M1 Ivan canner, also cans 

nre re
in Its plant at Cochm.hba. He Is interesteJ In a larger and 

a cooent on stimulatinggular supply. The proposed program Includes 


for this purpose.
production of p&jivalle palms 
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- Farm Input Supply 

for farm Inputs such as fertilizors,To date there has been little demand 

herbicides, insecticides and equipment. Consequently, developiont of 

been minor. For wst Inputs, Co4hasupply channels in the Chapare has 

brsba is the nearest source. However, there Is iar Ing interest in 

%one chemical Inputs (e.g. herbicides), application equipment, and ciaIn 

Also, the proposed program will develop very subtantal additional saws. 

as -r of thw p-lt-?m., toInput requirements. Actions are proposed, 


establish In-put supply mechanisms to deal with the anticipatd e a.
 

- Fdrest Products 

Sawmills in the Chapare area are Iisted below. 

CAPACITY
LOCATION 


Villa Tunnrl 2500 DD. FT/DAY
 

Ivlrgariama 2000 BD. FT/DAY 

Cesarzam 1300 SO. FT/DAY 

1000 BD. FT/DAYIvlrgarsan. 

1000 BD. FT/DAY
Ivirgerzaa 


Puerto Alegre not kVn'
 

15/ SOURCE: Medina, Op. Cit. 1979 
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The principal woods used are Coloredillo, Sangre do Toro, 
Ocho6, Laurel, 

Palo Marta and Madera Blanda. 

have iod proJucts ope-
The sawmill in Villa Tunari, who&o owiers also 

"hfi mill buys tree3 from 
rations InCochahaabo, has modern mchinery. 


colonists for 40 to 100 pesos per tree and sells 
lu,,ber In Villa Twoerl 

for 3 to 4 pesos per 8D. FT. and In Cochebamba for 5 to f. posos per 

SD.F 16/
 

Indus-

CORDECO has studied the possibility of establi shilg 

a charcoal 

try in the Chepaye. U/ However, indiscussion, %t wzro informed that thsy 

charcoal 
had concluded that eucalyptus was the preferable vmd for waking 


and that it wat n t available inthe Chapere.
 

-B_
several othrr studies which propose such Item
There have baun 

as a
 

pulp mill. We have not onen convinced as to the validity of these pro

for a fruit
forest products Industry propoeod Is
posals. The only now 

The details of tls proposal are found In Chapter

packing crate plant. 


V P.
 

16/ Figueras, Op. Cit. 1978
 

- Villa Tunarl", CORDECO (1975),
17/ "Produccl6n do CarbVn dt Lenan 


"Ra.uraos Foreatoles del Chapare y
18/ az~n Flavio, Cruz Atdr~s: 

su PotencialIded", Proyocto Chmpare MIACA, Inc.
 

CORDECO/0EA, 1979
 



-133 - Il! B-6 

- Proposed New Agra-industries 

W3 have examinad and discarded several candidates for n w agro-industries
 

to be Installed inthe Chapare, developed by the MACA/CORDEC0/INC-0AS 

Chapare Project Team, while retaining onek proposal. The rejected propo

sals are as follcws:
 

Dehydration of Forage.: he proposal Is' based on a current fetmod by the 

Cochebaa dairy and poultry industrIes for 21,000 KT. per year of forage 

TbDre Is no Issue about the market. Thv pre
lmorted Into the Area. 

a 5,800 MT. per year rApaciy.Ject proposes to Install a plant with The 

financial rnquirements to construct and put the plant In Q:aratfed are 

Using tha small farmers as a raw material pro
estimated at US$ 525,000. 

duct ion sourco, the MCA/COREDECO/INC-OAS team concludes that the project 

Neither Is it particularly profitable to theis not ircoemicilVy viable. 

to In
forrr. We agree w'th those c*ncluslons. The abovs team goes -n 

dicate that the project mlr;t bo prof ble If tht ontiro .,erprlse was 

opcrAtod on a plantation basitz (4-500 hoctares). The Area 0 ,.Vooaopint 

functi ns, my wish to In-Authority, as port of its brandtr pro itional 

In the AI9 stipportvar, at en ole ntvstigato this matter further. Ho 


ad prograra, this potential agro-industry cannot ba reconwcndd.
 

Srlgnd .rangn The proposal is to sot up a facility to collect,a!Gradin: 


coverod storaga, wash and desinfect, and then sort orange% Into

place in 
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3 grades (for export, for Bolivian urban'markets, and for bulk sale In 

Cochabamba markets and to processors). The first two grades would be wshd 

and appropriately packed. The financial requirements are US$ 300,000. 

The return on equity Is high, reaching 90%.
 

We have several doubts about the return on equity; first, the price It is 

proposed to pay to producers (28 pesos per 100 units) Is significantly 

lower th-- the current price (35 pesos per 100 units); secondly, the as

is about 1/3 of what we belles that cost willtimated unit cost of boxes 

actually be. 

asOur main reasons, however, for not endorsing this proposal are follows: 

A better quality orange must be produced before grading and pricea. 


Under the citrus production activity
differentials mks sense. 

or 7 years beforeproposed In the program, Itwill be minimum of 6 

new in the marketthere is any appreciable tuantity of the varletlas 

place. 

For the project to be successful, a Bolivian market for quality
b. 


be developed, We hava some doubts oranges at a quality price must 


as to this happening.
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c. 	 VS believe Itunrealistic to assume that the Cochabamba market will 

pay current prices (as is projected in the study) for unsorted, 

third 	grade oranges. 
I 

d. 	 Finally, from the standpoint of the small farmer, all benafits from 

loats reduction and new, more lucrative markets accrue to the plant 

rnd not to the farmer. 

that 	the project be restudied five years fromIn conclusion, we recommnd 


account of the producer In
now, and tat It be restructured to take more 

terest. 

We have concluded that two types of new 	 agro-Industry are Indicated: 

Those which wfill be operated as components of the proposed verticallya. 

cacao and rubber (se Chapter V B for
integrated corporations for ta, 


details); and
 

different type of financial and organizationalb. 	 those which call for a 


Of this second type of agro-Industry (in exditio to the
structure. 

factory discussed earlier), the only
in-put supply facility and the box 

-- and, consequently, to 
one which we are currently prepared to 	propose 

is a dehydration plant for yuinclude financing within the program -

ca and bananas.
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10. System Losses 

There is a complete lack of any hard data on the magnitude and causes of 

the faro or at the various stages of marketing. Whereproduct losses on 

except to the extent thatestimates have be= tade, there is no agreement 

losses arc significant and substantial. While many of the following 

in prevlius sections of the Report, it seemeditems have been touched on 

to quantify them.worthwhile to summarize and attempt 

Principal causes of significant losses would include: 

a. On Farm
 

Fruits - harvesting methods, containers used, multiple handling and
 

lack of care.
 

Grains - losses from deterioration, anirals and rodents due to (i) 

period between harvest and threshing (rice) or shelling (corn), (il) 

lack of drying, and (lie) lack of storage. 

b. Transport
 

lack of access to road pickup points,
Farmstead to nearest road 

or trucks to the roads, during the rainy season.
 

Method of loading, handling, and unloading products on the trucks.
 

Multiple and rough handling at all phases.
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Leose loading of trucks for many products. 

top of products.Often compesino and their baggage ride to nsrket on 

Lack of adequate containers or packaging for transport 
and morketing. 

c. "arket
 

and rough hidling In local, Cochababts end other mOraots.
Multiple, 

In the Food System, sumrtzas refamices
Table IiI B-il, Est imatied Losses 

found, or the results of casual obsrvations and 
convercatiof,5, with 

hva baem quantifiedLots esti!rdtes 
respect to the principal current crops. 

in terms of per hectare production and peso vile 
at forr selling prices. 

at the farm level can be reduced, tho farmer o ' Income wil1 be 
If loasses 

increased ot no additional cost. 

of the food systaq can also 
A reduction of losses In subsequent phases 

His huyer, and subsequent btrdrs in the 
substantially benefit the farmer. 

chain, must take Into account the losses they will Incur before the pro

duct Is resold In establishing their buying price from the farmer 
or pre

and similiar costs per

ceding seller. Further transport costs, taxes, 

, 


unit of product sold to the consumer would be reduced.
 

This
 
Admittedly, reduction of losses would Increase 

supply to the markot. 


with such a situation
Hover,
night have a depressing effect on prices. 
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tie farmor, ovar a period of tim, would devote more of his land to the 

production of other crops with higher returns. 

- 138 

Table III B-I
 

Ettllated Losisa in tht Food System./1 

ON FARM WHOLE RETAIL TOTAL YIELD/HA. 

PROOWJCT (Percent-2/ SALE % 
-age) 

RICE Large 5% - 5% 30 qq. 

NAIZ Large 5% - 5% 20 qq. 

BANANAS 162 10-15% 20% 46-51% 280 chips 

ORANCES Unknown at 8% 16% + 80,000 units 

YUCA Unknown 10% UNK. 10% + 17.5 MT 

PAPAYAS thiknowm 23t 10% 35% + i5 jabas 

AVOCAUO Uklakye 5% 5% 10% 8,125 units 

PINEAPPLE lInknomn 15% 15t 30% 5,270 units 

I/ No empirkcnl stud.iz Ihao bt-n med of product losses at the form level 
or at various stages of tim co m.srwialization prozzm3. Those estimtes 
(guesses) Is perhaps a MM 43ocriptlvc toM) are frm a vriet' of sources, 
including ,igueros, Op CI1. "El Citapare, Sus Rcursos y sum U~osl UnIversi
dad do Florida NIs16n Af;?cotl an Bolivia, ocuaneto de Trabojao No. 7 (978). 
Hedina Op. Cit. "Etu'io doa Mercado d*t Ares dal Chimr6, IICA-PRIOES (1979) 
"Fruit Markueting In the Chapare and Yungas Zones (Preliminary Drafr) 
Hanrahan and Horfunan, AIlD (1979). 

2/ Perceitaga of production in all cases. 
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Tble [II R-1l (cont.) 

Estimated Wlssses In the Food Systems 

PRODUCT LOSS/HA. 

FARN 

PRoCE 
$b. 

FARM VALUE 

OF LOSS/HA. 
.$b. 

RICE 

HAIZ 

BAHAMAS 

ORANUS 

YUCA 

PAPAYAS 

AVOCADO 

PINEAPPLE 

1.65 qq 

1 qq 

129-143 chipa 

12,928 units 

1.75 MT 

15.75 Jabs 

813 units 

1,581 units 

160/qq. 

90/qq. 

32/chipe 

351100 

15/arroba 

120/Jaba 

N.A. 

2 units 

93+ 

90+ 

4.12-4,570 

4,515 

2,315 

1,80 

N.A. 

3,162 
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He~ hnivw examinedc u rrtte of' natpntinl nem. nrnrduct linen foar 

hnveIntrodluction nn a commercial. scale into the ihnrjrn whi~ch 

bpen mantlnnrd in the' litirettura in dviiruOr1 intinvatinni- Wiln.rdf 

slivinificticon of t.Iu prodiuction of the roninn. (Al fv. Utrns 

such av nIbilir% ernd p~nenrile-ar' w'. no 'ntensificntin of existing 

product lines--have ,lreatlu bronh dliacunnod in the crntaxt of? VI3 

nou cirorpinn syntem). 

HerR -vo nrrt r1elinn iti other Itema uhich, Ol*ile thuy liavao to hn 

foni ancarnz.otabit, withN th now cr~oprifl2 avoteavdf not neceniril' 

.Intera~l rart of' that aystem. Mnn thtn rltF2rmiz fltsclhe'i) he'loug, 

we d~Uiad thnm !iot~tirl nim prortuct 1ines inca three oratipa: 

flraiin 1 - Prducts Oiich crnulil now bc rrwmaite1 vinJorlMwfl 

an a nnrrenrcinl. rcnle. 

Group 2 - !*rnducts which appeared to hove' potciii.1;'l, hut which 

needed further Invnintiqntinn (w. s;&nitt1atin 

tri3lnl) beirer ,nertnkinri V01 nctilek prontim nir 

Urnup 3 - IProdowe which wrie wi't cankf~pred to by, ijitcble 

for small furniar rrnrluction intiihe Chnupare'. 

The criteria u::ed arn ms fnlluk'a: 

(a) 	 ICowl~atihllty with w~w rarmn production sys'tems, 

(b) 	 ArnropriatenFpon for the n'ir-n mic envirrnnosnnt of the 

Chnnore 

(c) 	Suitability for omail former nmdruction. 

or 

potential, drto-tin rnd/or interneetionel imrkpt, 

(d) Existencef of mn idltntirinlo and) ndn'cutn pr2eent, 

(n) I'roviaion or' adeq~rute rnd eignifinnn~t returnse tei the 

roducar, crnatpr than thnt which he In ot-i orl t~nC* or 

wminht hn -bitt to secure, frnm s3tnrn&n.1un u.rno nf h'ln 

1Is and labor rasau~cz'J 
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supporting
(f) Resetilchv technnIUOV, prac'.iftng and nther 

o n Inputm are rualinbie,production und com.roirliznti
 

or .,ill be in plocr id.hn requirred
 

h lrmo'Gen o vcI2Wi% Prjdun to a vL S l Pcaxa 

ure da-t oith in sume detail in Cheptar No* 5 
Sinca thrise c'rops 

the Prnound Prvurwn, we will oilv provide sumary Infor
un6ar 

nmton here: 

Too production In the Lhoonre ia being impolrmnted 
by the Ntiau

under the eunpic i' Carf.RMCS. 
allo. Lhinnue Technicnl Mission 

n c e in "th- 3aUThe nrorarm is pattrrFd ofttr thw suCCcPa pari 

t ,Alto
twez conflucted In Cnalwd show th bath 

1Thuni- Pe. currantly 
Alto 11ani. Tput. 

Poni and Miuore Lea ere of excoillait nua3.it. 

t1 ~fl~p~t~oi S('Ohufgcp
*threa nurce,.3 

nne
The 1!mtted pant
hect rno have hre.n vlanted nn 16 -es 


o.all undor MhEparr conditions !thout spO'ous
 
nem to ie V edlng 


1985 19 to hav- plent
dieenG or inszat prablmac T te!qnt far 

Inn uith a pot.itinl nroduoticro of IrnG.3 HT, n?"black tooe
 

In 1978, Import levele
substitution,
Tus prcdicjtionli for imort 


'*53 tin. Theo 19(5 projecten demarid Is 892,'/01 hg of
 
rqachad 45" 

the Alto Beni, leaving approxl
which ashout 513,% can be met from 


tin, to be partially neitiefied from the Mhupore pro
mu4tely 451,1013 

duct ion.
 

when ha is In full pro-

The annual nat cash return to the r'err, 

be lIM:, 675 for hin nne-helf hectare of tea. 
duction, I expected to 


TCac
 

the bulk of 8olivia's annual
The Alto fleni currently produces 
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nmnll n lantiinar and Inditnnnus wild cocan cron. There are some 

-%omall nursery program is also undarwae.cocoa in the Channre, 

that thcra ore a series of micro-rp-Enpprt 3 .udies have indicated 

ninnn in the Charnre apit for nmmerciel -roduction and that, with 

the Insta]lation nf rorer drylinn mnr Porment:ition procedures, the 

on the international market# either in
Chuoura product cnn ca pte 

the form oaterort bemna, or as semi-procesed canao products. 

Rnnusi net cash return to the fnrmer, whnn in full productionThe 

Is estimated at IIS.; 800 per hectare 

-_Rubbrr 

Indigennuo rubber has Imien traditionally harvsted in the Ch

pere. In 1-.62 clonne from the station at Iliberalta ,Are pmnted 

at Chipirirl and Le Jute stations. These clones are 9"wing well 

Therae e also limitedbut havt never been ovatemiticaly tapped. 


are not being hersmall plantings of rubter n the Chapsre that 

v-oted or ara being harvested sporadically. 

in believed thatWith the Increesing cost of synthetic rubber, It 

the potential demand for natural rubber will increase in the
 

coming years* In any avant, the national market can prooobly
 

abunrb the projected Uapare production of 1,369 tons per year 

by 1990.
 

The annual not return to the former when his rubber trees are in
 

full croduction is estimated at USj L192.50 per hectare in 1979
 

p"IC0o. 

-Pejivalle 

This dUMl purpoze palm, (palm 'sort and/or edi.ble f¥uit), is 

Heart of palm frome these treesfound qrowinq wLld in the Chap.;re. 




- 143 

end other wild pralm variaties are noaw cnned and ex'nrted in 

There is a seed source from wild pejivallelimited quanities. 


p1ims In thu Chepare t~lat can be utilized for eseteblialng -,lan

tationso 

sell,both locited in
The maior proceseore, Dlliman and Dul, 

prepared to uy, can and
Cnmnsbasba livH Indica~td tc' they are 


export almnost unlimited quantities of pajivalle heart of pelm.
 

The tree crtn be handled eaaily by mmall fore s. Wien in ;ull 

the annual net cash return to the former is expcatedproduction, 

to be eproximately USAb 1,500 rer hectere. 

tli._urther Int 

ontinuid development
Lith a view tovrds buildinO a beam frA the 

af1t: the and-of
and divemrification of production n the Chapre, 


it ucirnbls tn

the propeid AID support~d proter, rnm bnllsva 

undertake nrw a nroorem of' admptation trials at the form level in 

selected micro-regiona for the products lited belowe. 

will 'ie made hiru, since detnils can be found
9nly brief cnment 


iropos,'i proqrsm.
In Chanter V C dealinn with the 


-Coconut Palm 

suitable for the ogranomic conditions in
This tree apperes to be 

the dwarf,
the Chepare. The mont ar propriats variety Im ialemsfn 

far which aeed will hove to be imported fran Urazil. The dome

enr gonde Coconuts fortic market prospects fnr coconut oil a 


ulno tain, irnported at preqent.fresh rmrket cw. umotlon are 

-Caffew 

of thn Chapare itevro car'maln Vs-
There may be iowa micro-regions 
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cnn artlinr2iWI coiqpntIt1vcJv,, i(rn tijtut
rieties nf coffee 

rxcellent toxturnal, 	 r3 Well as
The fullowintno -pines all hnvw 

in prrpcirLe should do well in 
domestic, market potential and, 

C'ppers and Cardomon. 
Chpwre: Black pepptr, Vanilla, Capsicumthe 

6 testiV4 a 
Of a on fabiht lowar 	nriarity, btt sloa inLaated fo= lW. 

rNutm.-g, Allspice, Uinnamnn end Cloven.
 

indicated
 
The potential returns to the fi!rmer for 

all vearites 


fermer production.
All arn uitnble for simall 
are substantial. 

for small farmer prbduction in
 3. Products not suitable 


the ",lin.m 
-- nt lest ft 

The following crops 	were considerfl end inoiacted 


for the reansons Indicated:
thw prqent tim, 

dry season for optimum oroductiofi and 
They require a definitive 


to the high rainfall conditions of the
 
are thui not t,,all adsrtrd 

Chapare
 

-Macadw.1 e Nuts. 

Extensive
 
There ,e no oxistinq or potential local market, 


clentinqs !n other countries make doubtful 
the availability oP
 

.
for 'Zhcrnrenroduc'4
the Internatlonal marknt 


--trin.n (111 I'.m
 

imll farmer plantin. , in asanintinn with estate tye produn-


The soms nattarn
 
tion, has oroved to be fesanble In F lauvsn. 


Ho evrr, tie dn not consider it
 
le nonsibl in the Chisare.innv 


former basin. 
 Thu Aren 
a itautbla cro,. tri .taort jith on a small 


to exrloB the .,nsibillty of
m-1V biuhDevloment Autfority 
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promoting plantntion type production an one nf the lerqvr can-

CanSiOns.
 

-Ornamentals
 

"1ants for the 1!.S. and other markets may be of in-Ornamental 

However., to hu cumpetitive, the producterest in the long run. 


cantion needs to be 	industrielized and the market developed with 

We do not think that this is'an appropriate cropeldereble care. 


for thR smell farmer at this time. Agein, promotion by the Area 

Development Authority for concession tyre enterprise might be
 

considered*
 
-Sunflowers/Safrlower
 

In view of the potential for vegetable oll products in the domen

tic market, wie investigated the possibility of several oil need 

crops, includinq sunflowers and safflower. Unfortunately, the 

agronomic conditions in the Chopere ore not appropriate for these 

crops.
 

-Paultry and Other Fowtl
 

Large scalR operations, insuitable for small farmer operation,
 

are necessary for commercialization on a competitive basi.
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IV. THE AREA DEVELOPMNT AUTHORITY 

A. ZNRIOIXICTION 

does not fit convenientlyThe development program proposed for the Chapare 

into the noral gt.vewnment organization framework. In most cases national 

agennies engage in program, whioh, if not countrywide, are at least 

pm2 uca ahichavailable to eligibld areas. In this case, a program is 

cuts across the lines of authority of several different national and 

with funding concentrated in a specific and lielteddepartmental agenciet, 

effort to achieve rapid "Integrated developmant".geugraphic area ;n an 

This approach raises a nuwl-r of organizational and procedural qu3tions. 

Should a special agency be established to plan and implement the program, 

or shoLid it be carried out through the existing agencies? If a special 

(attached to the agency is established, should it be virtually independent 

of theoffice of the President, for example), or should it be a part of one 

existing minstries or departments? If th latter, which ministry or 

department? Should organizational planning be done on the ausumption that
 

the program will become a more or less permanent fixture of the Bolivian
 

government, or should it be assumed that the program will last for only
 

the initial five years for which financing is planned? How can the Imow

ledge, interest and expertise of the agencies now operating in the Chapare
 

Development Authority,be most effectively mobilized? Should a special Arae 

if established, have jurisdiction over all social and economic development 

in selected sectorsi Should theprojects in the Chapare, or only those 

functions of the Area Development Authority be limited to planning, finan

cing and monitoring the performance of the established agencies, or should 

it have Its own work force?
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These and other administrative questions are raised by the proposed program. 

They affect sensitive bureaucratic interests. Whatever recomendations are 

and those whomade will inevitably involve some reordering of the hoirarchy, 

fee] over -looked will object. In making our suggestions, we have been 

a desire to accelerate the rate of development In the Chapere.gulded cnly by 

We regret that the recosrrendations cannot accomodate the wishes of all 

interested agencies, however admirable they uay be. 

F. Kennedy said at one point, "To govern is to make choices". TheJohn 
acceptable organisationalfollowing represents what we believe to be the most 

choice among many possible alternatives, given the situation as it has beon 

presented to us.
 

B. EXPERIENCE IN OTHER COUNTRIES 

The idea of focusing extraordinary financial and human resources on a specific 

in order to accelerate economic developmant in that ar~a haogeographical area 


been tried in many countries. Some efforts have been successful and others
 

have not. One common thread which runs throj~h the succu.ul e~ffr h&G
 

been the presence of strong and sustainedjo1Lt-al and '!ubli_c R 

"s eea!" nature of the effort tends t0 disappear asWithout such support, the 

other similar areas demand and receive similar treatment. With strong support, 

One such case to that/the U.S.some remarkable results have been achieved. 
once an
Tennesse Valley Authority, which in a generation chAnged what was 

economically depressed area into one of the show-pleceas of 	the U.S. Akothcr 


Basin. While this effort is far from completed, it has alribadyBrasil's Amazon 

Other programs, while less spectacular in
achieved sAbtantial results. 

extent, have been equally successful. What is needed is a strong committmenat
 

area which can be sustained for an extendedto development in the favored 


period.
 

used areas the AmazonThe administrative structurewhich are in large 	 such as 


or in established
Basin, or in populated areas such as the Tennessee Valley, 

I 

http:succu.ul
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their la°ds for hundreds of yoers and havewhich have worked 
are not necaSeSUIly suited to 

commitlo 

dseIloped Cophitsticated social structures, 
is uniqw. What we hbethe Chapare, or to any other area. Each area 

to weigh carefull the special chsracterlitilcOistried to do in this case 
agencles and Austitutivas which 

of the area, the activities of the various 
in the area,substantial contribution to devetopapntall'&Iy have wade a 

the strength of the comttuflt to 
the potantial for future development, 

the rcgion, an the posibilities for future 	financial support. 

no &nswuer to the administrative problem which would
Having dcns all this, 


The task thus becomes one of

be universally acceptable has emerged. 

which
reviewina various promislng alternatives and selctlag the one 

to give the best chance of deliveriiig the substantial, sustained 
appears 


and long-term committment which the developent of the Chapare requirem.
 

That there is general agreemant tat a oyqtematic attzck on thO problem
 

of the Chapare is iseirble, is demonstratod 	by the large nuah'r of agen

and the effort to coyrdirts

cies and Institutions working in the regicn, 


and seminars. These efforts,

their activities through various committees 


to bring about the desired roU't.
have not been adequatewhile admirable, 

a new, m re carefully pz.i d appr"ch.
The time Is ripe for 

C. ALTERNATIVE ORGANIZATION MODELS 

not necessarily require the catablishlent of 
"Integrated development" does 

special machinery, within or outside the target area.
 

in the 
can be pianned and implemented from existing levels

Integration 

adminiutrative heirachy. 

in the target area 
Special planning and implementing machinery established 

op3rate with firlt-hand 
itself, however, has the advantage of being able to 

Information and short lines of cormunication. 
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It has the disst-ontage of diarupting established lines of authority, 

altering the bureaucratic pecking order, and threatening the power of 

some officials. 

The choice between a program which depods entirely on established linas 

of authority and coo which injects a new level of authority into the 

Whateveo choice is made,adminitra,'ive structure involves a trad-off. 

there will be me Ir2sas as well as pins. 

One possibility would be to lodge the integrating roie In the AID Hission 

ttuelf. The missio, could work out a series of projecto (itor *arpla, noadst 

reearch and extension, potable watc., end the provisiou of crdit), eadh 

tinm-and spacenpyhsed to produco Integrated development in the deslpatcd 

region. Loans cr rA;ts would then bo made to the agencies reularly 

operating in tit "Sion, tith the mins.on monitoring parfoa n . 

Another alternative would be to as)k tho .4fitry cof Planning to j1).'cua at 

integratad time-phased plan for the region specifi. OUtide ftrm,, 

k'om AID end elsewhare, could be made available to the Rinviury, which would 

use thebe held accountable for results. The Ninistry would ;w usbly 

services of established Iplmewnti agaudw, and it ruist opm P branch 

office in the decignted region to monitar progzr and resolve lcal 

problems. 

agency at theAnother altoristive would be to set up a virtually autonowus 

vr.m was eminently success.:oinational lavel, as done with tho TVA. The TVA 

in raising funds and mathalling popular support. In effect, it Was super

inposed on the existing adminitrativw structure and simply ovrrode it. 

The TVA experience, hcuever, is almost unique. Its succes depended on a
 

confluence of circ,=7tsncas and, political support which has rarely been
 

duplicated elsewhar.
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also take place at administrative levels below theIntegrated planning can 

national government, in departments or provinces. If this Is attempted, 

to be buttressed with addithe local administrative machinery usually has 

tional funds and specialized personnel, since mo3t of the planning talent 

available tends to gravitate to the national level. 

Or a special administrative unit can be established in ths region itself 

independent of the normalto undertake the effort. Such a unit might be 

ministries,administrative structure, or it might have ties to cne or more 

the office of the President. Its geographical scopeor departments, or to 

cotomiruous with established administrative boundavina, and itsneed not be 

functional covevage can be broad or limited to few specific sectce2. 

Whether or =o. such a unit can function successfully Is partly a question 

of constitutional law, partly of personal itlis, and partly of the strength 

flows iA the diraction ofof the established bureaucracies. Public support 

those who are able to add to the econar,'" and social well being of their 

constituents, and if the established bureaucracies were already doing this 

would be superfluous. I/
an additional unitsuccessfully, 

D. ATENATIVES FOP 711E CHAPA E 

In the s'tuation here imder revifyw, considerable preliminary research and
 

planning on the Chapae and execution of pilot projects has alr.dy been
 

done by PRODES, a semi- autonomou9 agency created two years ago for that
 

2/ 
purpose, auong other thins. The satisfactory results of that effort, 

the precedent already esteblished, and the conconsus that developmnt efforts 

in the Chap-re ehould be accelerated, have led to the conclusion that, if the 

I/ The attitude of the carpesinos tovards the deficiencies in public servi
ces and nfr structur8 In the Chapare were documented In Estudio de Nace
sidades Sentias, PRODVE, 1979. These deficlencies were fTuRf explo-rd 

In the Co %Lfowr. y Rcomendacione del Primer S=nnarlo Sobre al Desarro-
Villa Tunari, 4 - 7 Octubra, 1978.

lo Intoia---i o 

under the joint controlPODES Pas created in 1976 as a temporary agency,2/ 

of the ilinistries of Apkulture and Interior, with responsabilities 

relzting to coca subatitution progmms and studies In the Yungas do La Paz 

and the Chapare regiona. 
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to move the 	Information-gatheringIntegrated development effort is beyond 

pilot project stage into a second phase of glanning and investment 
for
 

similar organizational arrangement would
accelerated economic growth, a 

be desirable for the second phase. 

a prerequisite to sound project plan
Inforstation-gathering is necessary 

ning and Impleoutatio-n, but the two processes are of differont breeds. 

the tribal interestsinvolve money, and 	whenever money appearsPxojecto 

aroused and the maneuvering for position gets
of the bureaucracy 	 are 

the gathering of information on the Chapere and the
underway. Whereas 

as relatively innocuous exercise,
isnuance of reports could be viewed a 

sums of money for development programs is 
the potemtial to control large 

not.
 

The new program 	being considered for the Chapare Is different in kind from 

far and threutens entrenched bureaucratic interests. The
that 	pursued so 


of administering it through a uemi-autonomous successor to PRODES

idea 


but we bolieve they can be resolved

raises fundamental management problem , 


of most of the interested parties if the pattern

to the satisfaction 


outlined below is followed.
 

we have rejected a 	number
In arriving at a proposed organizational pattern, 

onof attractive alternatives, primarily pragmatic grounds. 

a undl.
The most obvious possibility of course, would be to use the TVA as 

We do not find this to be a realistic alternative, since the Chapare has 

to make it 
neither the economic potential nor the political muscle required 


contender for special Presidential support in cometition with
 
a aerious 

the many other areas and sectors which are in need of attention.
 

to program in CORDECO, which is the 
Another obvious alternative is place the 

of Planning charged with planning and development in the 
arm of the Ministry 
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a part. By all -ogical standards, this
 Department of which the Chapare is 


However, Inquiries
would be the preferred organizational pattern. our 

on 
revealed an almost universal reluctance to place additional burdens 

was that it would be some time before CORDECO had 
CORDECO. The concensus 

and staff to take o3 additional responsibilities. In or 
the experience 

i, sill be seen that CORDECO plays a mjor role 
outlines below, however, 

in the proposed structure. 

E. CRITERIA CUWHICH ORGAIZATIONAL PREFERENCE IS BASED 

choices available, 
:n selecting our preferred alternative from among the many 

several criteria were considered. 

to
 
First, we wanted the p anr.ing, coordinating and implementing authority 


of zhe action. Rapid action in nor.
 
be as close as possble to the scene 


possible compromises between conflicting nter 
possible when dec'sions, or 

levels of authority before they can be 
ests, must be relayed through several 

In addition, officials ramote from the scene 
frequently have
 

addressed. 

the basis of %hichsound judgma~nts

obtaining the Information ondifficulty in 
not to place prima ,y 

can be made. This criteria was decisiva in our decision 


for the program In any La Paz-based agency or Ministry.

responsibility 

_ M.the second importo.t criterion was to upset as litle a_ 

while recognizing that a ncm organicational unit 
diction of existin agencies 

not being done at prescrt. Any proposed 
was nccded to do the job which 	was 


to affect some officialn adversely. It is
 
organizational change is bound 

particularly awkward if s)ch organizational changes appear to have been urged 

to establishd we t'ied to ni:imize whatever threat
by foreigners. Vherefore, 

in the program, without sacri
bure;.ucratic prerogatives might be Involved 

unit will be staffed in part
ficing essential goals. For example, the new 

which w-ll themelvea be 
drawn from the implemericing agencies,by personnel 


execution.
made responsible for project 
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A third criterion was to try to maintain the momentum which has alroad been 

developed, and from which the Chapare has been benefiting. We were told that
 

a total of fifty agencies and institutions, public and private, are active 

in the region. All of these are doing valuable vork, but come of them stand 

out pr6minently for their committment to the region, and for their willir

n' ie to devote attention, time and funds to its problems. Our r comendations 

are framed in such a way as to capitalize on this past show of Interast and 

maintain the momentum already achieved. 

A fourth criterion was to try to capitalize on the fact that even after the 

new Chapare/SantaCruz road is completed, the economic benefits from the devel

opment of the Chap:.i, %iil.lmccrue rmarly of Cocububa.to the Department 

At present only Cohabairba Is connected to the area by highway, and it is the 

cource for the region's inputs and the market for its producte. While the 

development of the Chapare might have only a small effect nationally, its 

iportance for the processors, suppliers, bankers and manufacturers of Cocha

bamba Is already evident. Our recommendation Is aized at mobilizing this 

interest at the deparmental level. 

A fifth criterion was to seek to cpitalize on the expertisa on the ham 

which already exists in many goverun.ent agencies, and at the sama time avoid 

the creation of an additional bureaucracy with a vested interest in the 

available. The nucles of a planningregion, by utilizing personnel already 

ir PRODES, and experts in variousand rese-rch staff already exists 

specialized fields can be found in other agencies. These should be =de 

available, on a reimbursable basis, to tho new agency. 

for the p rem as close 

as possible to those who will be held accountable for rcaults. Since the 

economic potential of the area Isalmost exclusively agricultural, failure 

to develop the area will reflect adversely, first and foremost, on the agri

moves ahead rapidly, it is 

A sixth criterion is the need to locate authority 

cultural authorities. Likewise, if development 
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7. 	 The staff of the Authority would consist of a nucleus of generalist 

planners, economic researchersad administrative personnil, 

augmented by technical specialisto secunded by the line agencies.
 

The 	latter group would remain on the rayrolls of their parfmt 

agm cie, and the cost of their salaries would be relrbursei by the 

Authbority. Any salary topping off and/or special allowances would 

be pai directly by the Authority to *,e individual. 7ha line 

agncies would be under some obligation to supply specialized person 

nel to the Authority, but the Director would retain a veto right 

over parsonnel nominations. 

9. 	 Thn f5vye y.ar plan, all project plans, and the annual budget prepar 

ed by the Authority would be subject to review and approval by a 

Cotrol Council established simultaneously with the eatablishment 

of the Authority. - The chairman of the Control Council would be 
" thu Dlpato, of CORDECO. Ex-fficio members would Include the 

departmental representatives of the .iuistries of Agricultuwe, 

?alth end Education, and the Servicio Nacional do Casinos. The 

hcod of the Federation oi? Syndicates would also be a mber. Cther 

entities which have an important role to play in the develop=nt of 

the Chapare, e. g. the Aewriculturnl Bank, FENACRZ, ELFEC, might be 

considered as either additicnl uxoffice members or be invited to 

participate in Council meetings or. ad-hoc basis. The Director 

of the Authority would serve as Eu¢cutive Secretary of the CO~trol 

Council, which would met at specified t!mes to review Authority 

busineos. The development plan -prepared 'or the Chagare would 

become an Integral part cf the plan for the Department of Cochabam

ba. Through CORCECO channels, it would be forwarded *o La Paz for 

inclusion in the national plan.
 

4/ 	 Thee already exist an Inter-institutional Comittee which has been 
concened with coordination In the CMapare. While Its functioni are 
difforent from thoie of the proposed Control Council, Its work night 
be merged into that of the Council. 
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9. All development funds scheduled for expenditure in the Chapare
 

would be controlled by the Authority. The Authority would be
 

authorized to release funds in accordance with approved budgets 

and plans. Routine administrative expenses (such as teachers' 

salaries) would be handled in tha normal manner. 

Some 	development projects in the Chapare will prssumsbly continue 

to 	be financed from funds available to the est.blished agencies 

from 	the national or departmental br ts. These funds would be 

released to the Implementing agencirat only with the approwal of 

use
the Authority, which would iWnwe that they wert intended for 

on projetie or programs raproved by the Control Council, 

10. 	Outside funding would reach the Authticty after the normal proce

dures of the Bolivian Government had been satisfZid. It would be 

highly' desirable if tha Authority were authorized to accept dotia

tioms of services., equipftnt "L. funds directly. 

Insofar as administrative/fIio.cial arrangements betven AID 9d 

the Authority are concerned it I* suggested that-. (a) AID shift 

from 	a pre-audit (as Is the case with PRODES) to a post audit 

prorelduro: (b) a p'ceurs be inotitated for the Authority to 

ubao't to USAID a q%,4utsirtl "obligational" buet in advance o:" 

each t.rimesta,;/(c) .pp~oval of the oblIgational budget will cone 

to proceed with procurefenttitute authorization for the Authority 

Funds" are defined as ftwds from foreign sources or the5/ 	 "Development 
to 	finance iew construction ornational or doplrtatmtol budgelt; .I tended 

or 	to provid new servithe Improvement of existing physical facilities, 
They includeces to the population or up-grade existing services. . not 

the regular and routine costs of carvices where r3 change in the service 
w, forestry stations,is planned, e. g. schools, health posts, hoapiti 


post 	offices, etc., or projects built with voluntary labor or local
 

financing. 

for this type of budget and related6/ 	 Forms and detailed instwn4.41ons 
docuuents can be obtained iWn USAID/Honduras where this proceedure is 

In use. 



- 1t58

Iv-:3 

of gocds and survice upeciii, in the approved obligational budget 

up to a pra-dotenIlned amont mid in accordance with pro-estebllshed 

written criteria and (d) the Authority w .'l proceed to undxtako 

the 	appvoved procuremnt actltns and than aubvit vim thet appopraite 

GOBfchacnals the nceoar cocumentation to support a claim for 

reimbmwocsant and/or :hrgi-of-. agSmst an advianva. 

11. 	 Deveopment projects would be launched curd thak- fioncitr4 supplied 

on t;1 basis of WMSttn a emo,t betwkw*n the Authort.y and the 
or co~trctea. 

iplementing agtncivo / These would descri'ha the work' to be accom

plishod, the time In Which :*t was to he acoqilth&e', theo 10mili.

ties, personnel, equipment and funds (if any) to beesupplied by %ho 

ispleiting agencies, and the funds, equipment and ot.her cuppo''t 

to be supplied by the Authority when oiside funds For which it was 

acccuntable were Involved. Such agreements would ba pirsuent to 

projects ind plans already approved by the Contra Council. The 

Authority would be responsible for moni-orinig perfrmrnce to ,tnsurv 

that 	tl-m actions of the !np1tmentJv,3 aptkncy were in accordance with 

the 	ag1vt1W1MT'. 

G. 	 MUCTIOS 01 .Ti ArENCIES 

Under t -s prcpo3,d orinizational pattmr, the functions of the interrelated 

agencies wauld be as foliowo: 

1. 	 Tho Ministry of Agiculture 

a) 	Nominates the Director of the Chapare Econox.ic Development 

Authority, who in endorsed by the Presdent aud conffrned by 

Congress. 

b) 	Provides a planning and administrative staff nucleus for the 

Authority as well as providing technic.l pursnel on a 

http:Econox.ic
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reimbursable bass from its own subsidiary agencies and fleld 

staff. 

c) 	Includes the operational requirements of the Authority for 

national funds as an integral part of its own budget submis

elon to the budgetary authorities. 

d) 	 Implements ,through its subsidiary agencies and field staff, 

app oved projects in accordance with written agrewnte with 

the 	Authority, 

2. 	 Other MinistriEt 

a) 	 Provide specialized personnel to the Authority on a reiwbuhable 

basis. 

b) 	 Author.ze their Cochabamba representatives to serve -:n the 

Control Council t. review Authority plans and projacts. 

c) 	 Implvant epprevad projects in accordance iwith pritttra arzae

merits with the Authority. 

S. 	 Chapare Economic Develomnwnt Authorty 

a) 	 Prepares a comprehensive rolling five-yvar developnsnt plan for 

the region which includes quantitative, veriflublo goals and 

which is revised annually.
 

b) 	 Prepares, In cooperation with the established agencies, specific 

project plans designed to achieve those goals. 

http:Author.ze
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annual budgetary proposals and submite then, afterc) Prepares 

Control Council approval, to the budgerary authorities via 

in the untioNinistry of Agiculthre channels for inclusioc 


nal budget.
 

d) 	 Raceives fwtds fn um the national budget and from outside 

sources to finaceoapproved plan6. 

piplanantIng agencies to undetah,ee) Executes aryewnts with 
inclt. a) aapproved projecta. .h aLeem'ns should 

desciption oZ t he ,ukto be accatT lihad, b) a time lnit 

and c) a &-tcript.on within which It is to be accvmpllehed 

of tile Anputc (equipii4ent, perscnuel, upcce, fundt, frtc.) 

one hand a&a tho upletespected fron the Authority an the 

the 	other.mrnetl S agoncy on 

f) 	 Procures tho cquipment ani supplies for appxrov6 projocts. 

S) P omotes private and international agency interest in the 

sv*1y cooeconomic dovelopment of thrv region and a~gra 

uhich will contrib te to suchfinancing for projects 

deolopment. In this connection, the Authority undertakes 

and other types of studies.
and/or cornnisions prce-fesability 

4. 	 The Conlaol Council 

.,e

a) 	 Reviews and approves all plans, projects and budgets of 

Authority. 

far 	the Chapare to CORDECO
b) 	 Authorizes the submission of plans 


for inclusion in Departmental and National plans.
 

the 	principal point for coordination among the agen
c) 	 Provides 


cies working in the Chapare.
 

http:tcript.on
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PATTFW FOR THE AUTHORITYH. ORGANIZATIONAL 

The Chapare Economic Development Authority uill have the advantage of 

starting Its work with the knowledge and expertise already developed 
In 

the role of the now agency will be considerably broad
PRODES. However, 

than that of PRODES, particularly in two aspects; fLirst, it will need 

to have the capacity to do both macro and ricro-economic planning, and 
er 

and monitor projectb in asecond, it will nead to bo able to prepare 

'variety of specialized areas. This will inevitably require the addition 

to the staff of spocializvd perzonnel not now available in PRODES. 

aof the ASthority sbould be
Although the organizational conffiguration 

for planning and Illustrative purposes anprerogative of the Director, 

attached. Projected adrdnistrativO costa for the
crganizatlonal chart is 


during itS, fLirst five years, have been computed from this

orgimization, 

illustrutive organizat ion. 

to consist of three people, and its headThe RLa2.nnp1 staff is assumed 
Tbhes three

would act as DirectDr in th.e absence of the Director hivmelf. 

staff mmbers should all hold advanced economic depees, and at 
least one
 

should be an agricultural economist. 

staff should also heive a permanent cadre of three. It would

The research 


e:onomic research projects Intended to
 
be their responsibility to design 

improve the data base on which planring would proceed. These rould then 

be contracted out or executed by people hired for short-term assignments. 

The administrative staff will be reponsible for personnel work. 
adinis

trative budgeting, accounting, and procurement. The personnel work wili 

from normal personnil activities, since arrangementsbe somewhat different 

will have to be made for details of personnel from a nunber of other
 

At least one individual should specialize In procurement. Ile

agencies. 


should understand AID's procurment regulations as well as be e;perienced 

It might be desirable to locate him in Ccchabamba. A
in local markets. 
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l itel of seven technicie s will be needed for the administrative unit. 

While the whole Authority will be oriented around the idea of accelerating
 

the rate of developmirt in the Chapare, a special effort should be made to 

attract new business ventureos to the region. The first priority would be 

to help establish the vertically integrated corporations .ich are suggest 

ed elsewhere in this x'aport for tea, cacao and rubber. In addi.tion, the 

Authority should be ropared to help businessimn assess potental entor

rrises such av farm aupply businesses, mad get new projects underway. It 

should also promote the area and "sell" businonsman on the idea of establish 

ing activities there. 1rhle the function of agri-bniwness development will 

probably not Involve any Authority funding, one full-time staff meiwber should 

be ansigend to it, assisted by a foreign advisor. 

The proposed organisational arrangement requires a large nusber of Inter

agency agreements to be executed. To insure these are In proper form, a 

lawyer abould be retained on an as-needed basis. 

A cocmundcations media staff will be needed to serve the public ralations 

functioi of the Authority. This staff will prepare programs for a local 

radio relay station, and be responsible for publications isued as farmer 

information bulletins. Since ito facilities will be available to the entire
 

organization and to all stctoral agencies operating projects under convenioo, 

it should be set up as a staff agency. Its specific funct lonu and costs are 

detailed in Chapter V, Section E, of this reporL. 

The functional work of the Authority will fall into three major areas: 

Transportation, Agrculture, and Public Services such as health care, educa

tion, rural electrification, potable water, and urban planning. 

Consideration has been given to the idea of limiting the functional coverage 

of the Authority to only those areas which arc expected to receive outside 
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financing, This has been rejecter1 in favor of a fully 'ntegrated effort 

which will Involve all of the agencies which are essential to a balanced
 

development program. Thus the Authority will have to be giver jurisd'ction 

not 

special financing, such as inthe education sector. 
over development activities for which it may or may be able to arrange 

If the agercies providing these services were excluded from the integrated 

program, the chances of getting special financinf, for their programs would 

be minial. If they are part of the effort, the possibility of arranging 

su-h fi=-ncing at a future date is considerably enhanced.
 

Permsonnel for the ft.ctional ur.its, Including agriculture, should be provid

ed by existing agencies on a reimbursable basis. The Director could either 

request pe-ople he wanted, or ho could accept or reject those nominated. In 

any case, the existing agencies should understand their obligation to 

supply acceptable staff to the Authority. Those accepted should not only 

have technical expert ise but should be ccipable also of assessing neads,
 

preparing plans, designing projects and ronituring performAnce. Tey would 

need to have somewhat broader interests tha, the typical tUrhniciw.
 

Inorder to reduce the span of control, we have placed the functional
 

specialists for those araas Inwhich the Authority wiI not have arTanged
 

special financing ina single group, called Public Servicea. As the progxam
 

evolves, and ifspecial financing is arr.anged for any of these areas, a
 

differont organizaticnal arrangement may be needed. As itstands, the head
 

of this unit should be a mar uho is able to rise above his technical
 

specialty and deal with a broad spectrum of problems. We believe people can be
 

found who would welcoma such an opportunity to broaden their area of
 

ojeration.
 

The transportation unit should have two people over the entire life of the
 

program. When project loads become heavy in these specialized soctors,
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frrm the parent agencies on temporaryadditional personnel can be obtained 

detail. And as the number of projects in operation multiplies, It may be 

necessary to add personnel whose pr.ncipal function is one of monitoring
 

progress. 

The heavy emphasis on agriculture in the Chupare will require mor people 

in tRt sector than in the others. At least one person is needed to watch 

the flow of credit; one will be needed to follow the progress of land 

titling, to stimulate activity in the concessions, to act as liaison with 

the 	national park authorities, and to keep in touch with dove!opments in the 
7/sector.forestry 

A specialist in communitv 	 organization could help the Authority capitalize 

the already high level of coamnity participation in development activion 

ties and perhaps stimulate even greater activity through the formation of 

additional producer and consumer organizations. 

The problems of mmketing 	 in the Chapare have received little attention so 

far, and some catching up 	 is needed. One ran should be made available for 

this effort. As production expando and new crops cow on the market it is 

more needed, are not assuming thatpossible that one might be but we now 

this will be the case. 

Preliminary plans involve 	,i considerable expansion In research and extension 

on the part of IBTA. To plan for this expansionactivities in the Chnpare 

and to monitor results,two technicians should be made available. Obviously, 

the person who isselected as the overall head of this considerable effort 

in the agricultural sector should have broed exporence in tropical 

agriculture. 

7/ 	 Should projects involving any of these activities be developed in future 
years, it would be necessary to strengthen this unit. 
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The risk involved In using personnel secunded from the existing agencies is 

that their loyalties will be divided. The Director will wish to insure that 

people made available to him have as their primary interest the rapid 

econcmnc development of the Chapare, and not the protection of some.real or 

Such interests should be fully protected by
imaglned bureaucratic flank. 


=he requiement that all projects, plans and budgets be reviewed and approv

ed by _he Control Council. The Control Councll will ainly deal with the 

Director, who will oct as its Executive Secretary, and with the head of the
 

planning unit, who will be presen:ing the results of his work. However,
 

the Council will probably wish to probe into some projects, and technicians
 

should be prepared to appear before the Council 7o explain and defend their
 

projects.
 

The Authority will also need ancillary services, principally clerical and
8/
 
secretarial services, transportation and office sp&ce. -

If the Authority is located in Villa Tunari, as suggested, new office
 

There is at present no space which could be
facilities will be required. 

made suitable. Land is plentiful, however, and plar.ning should begin at 

once on neir office facilities. 2./ A feasiblity study should be undertaken 

to determine the most appropriate type of construc-ion, its location and 

The sane study shou3d cover the availability of bachelor
probable cost. 


quarters ard family housing for employees. :t might also inquire into the
 

need for expanded educational atd medical facilities to accomodate pei-sonnel
 

of the Authority.
 

Based on the above estimates of personnel and other requirements, a five-year
 

projection of ddministrat've costs, together with supporting data, is
 

presented at the end of th's chapter.
 

8/ Emergency housing and emergency motor vehicle maintenance facilities may 
:he Authority shouldalso be required in the preliminary stage. Homever, 

to be drawn into the hotel or garage business. Thenot allow itself 
private sector should be encouraged to respond to these demands.
 

In view of the absence of office facuilties, one possibility would be to
9/ 
-he first stage, say six .onths,
activate the Authority in two stages. 


could be devoted entirely tc macro-planning, while facilities were being
 

prepared to accomodate the staff required "or project design and monitoring.
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I. FOREIGN ADVISORS 

The number of foreign advisers attached to the Authority should be kept at 

a minimum in order not to diminish its national charactr. Ire reeowaand 

years each, and one nan-yenronly one 	long-term advisor, two advisors for 2 

of nhort-term adviuors per year. 

For the first two years of operation, it would be desfrablo to attach a 

Office of the Director. He wouldReional Development Specialist to the 

tlh right direction,assist in getting the Authority launched and pointed in 

facilitate effective wasagazmint control,help develop procedures -which would 

help tork out systems for project design, financing, procureant and 

monitoring in cooperation with the implevarting agenzies, aryl provide advice 

to beand counsel on the planning function and on the design of studica 

contracted.
 

ut $ 3LAsilisshould alno be provided tor the first 

two years. fie ?ould be expected to train a Bolivian counterpart in the art 

Chmpore for Investr4int in enttrpriese 

An AVi-businens Develoa 

of attracting private eapita.1 to the 


related to the project but not necessarily a part of it. ie would be a
 

promoter, performing the sane function as do officials of regional, state and 

in the United State". Since a Eolivian famimunicipal development councils 


to the found, an ina-house training
liar with this function is not likely 


program is desirable.
 

One foreign advisor to the Authority will be needed for the entire life of
 

to serve as Su.nerisoa Hivhway Corstructtoz . ne..n.e.. The
the project, 


Authority is expected to be heavily involved in road improvenat and the
 

not only be
 
procurement of highway equipment. he foreign advisor should 

but should also have a through under
familiar 	with construction equipment, 


of design standards and their variations.
standing 
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Sinco we are unable -o anticipate at this time all the prohlezo in hich 

foroign adviaors might be useful, we have left some floxibility in t4 

area Jf Fiht-term advisors. The Authority should be able to call on 

sxvicez par year for the lifo of the projact.about or-um year of sich 

TO IAMLISH 1UTITYJ. 	 STt RFtUIRJMtt 

In ordar to eake the Chapare Lcoronic Development iuthority a fmuctiaonmg 

ew.1ty, a resident1al Dearet apProve4 by ConEreas ic required. All such 

lcE~n steps vhould be complet.ir beor- dlbraents are sad. h-00 any 

outside furids made avalable to the dthority. 

The* Prealdentia3. docrre ahould: 

a 

autnwrous juridical pcaone.lity ufthin the ad:minstative 

structure cf the Pfx.I!try of Avyiculture. 

1. 	 Establ5h tba Chapare EconomicLl'eveloplent Authority af sea

2. 	 Trnfer to the Authority all funds, epa nonel, files a propre.y 

of PRODS, oixcapt thtoi lcatel in or cowtted to thu Yuzgae. 

3. 	 Authorizo the Hinister of Agicultu're to nc inae a DbXactor for 

to Presidan'al approval and Congressionaltha Authority, subject 


confirmiation.
 

4. 	Authorize the Authority to spend funds proviouwly availilo to 

the national budget through Hinistry ofPRODES, tc zeek funds fro-m 
orAgrculturo chbn-els, to accept donations of goods, sorviceo 

throvb establilhfunds free abroad, and to apply for foreign lsrnn 

ed channels.
 

S. Author.ze the Authority to estaallsh offices as needed, organite 

http:Author.ze
http:complet.ir
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to results achieved. 

its activities.11. Require the Authority to publish an annual report on 

Require that, two years after the Authority is activated, its
12. 

evaluation by representatives of theoperations be subjected to an 

Ministri's of Planning, Agriculture, Health, Fducation, the Servi

cio Nacional de Caminos, and the Federaci6n Tropical de Sindicatos. 

refer to coca. Any such linkage Is bound to diminish
The decree should not 

for the producthe effectiveness of the Authority as a development agency, 

work will suspect that it,% programs are ers with whom the Author-ty must 

being pressed not tb improve their level of living but to reduce coca 

Persuading farmers to abandcn established patterns and introduceproduction. 
new crops is a difficult business under the best of 

new cultural practice and 

circumstances; the difficulty is compounded if .-armers suspect from the out 

set the motivos of those attempting to brirg about such changes. 

The decree should avoid specificity in such questions as organizational det il. 

shculd contain general grants of authority and general r3strlctiorA.It 
not Ar.y language which might tend to

Oganizations should be dynamic, static, 


the needs of the Chapare as they

restrict the Authority in evolving to meet 

emerge and are identified, should be avoided.
 

Perhaps in its preamble, the decree should recognize the need for continied 

Nothing would discredit the Authority moredata collection and analysis. 
its early efforts go sour because they were ba-ed

quickly than to have some of 
hand, appear.

on faulty statistics or hasty analysis. From the evidence at it 


to be done before reliable and complete data 'about

that a grea-- deal remains 

the Caapare is avail3ble co planners. 
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FOR THE Al"HORITY 
K. RULES OFOPERATION 

to draw up for Presidential 
are expected 

Bolivian governmental 
entities 

out the rules under which they will 
which spell

approval their "statutes", 

operate. 

For PRODES, the "statutes" 
cover fourteen single-spaced 

typewritten pages,
 

"titles" and fifteen 

covering forty eight "articles" grouped into four 


"chapters" -


The PRODES statutes cover 
the juridical nature of 

the organization, its
 

location, its acronym, its life span, its objectives, functions and organi

hoard's
 
zation plan; the composition of its board of directors and the 

the 
and prerogatives; the duties of the director of PRODES, 

functions 


the functiOns 
ofqualifications needed 
for the job and the 

procedure for his removal' 
the
 

committee;of the technical
osition and functionsco of thethe functions 


each of the organizational 
units within PRODES; 


decentralized offices, etc., 
etc.
 

The statutes of the new 
Authority will be substantially 

different from
 

are quite dissimilar in thei 
organizations

those of pRODES, since the two 
tool of the Authority will be 

-the major operational
operation. to cover each develokmethods of it prepareswhichor convenio,

the pgruent,ment proect being undertaken in the Chapare and negotiates and signs with 

houlddescribe in detail 
one of the implementing agencies. 


of this operational tool. 
the use 

of the Authority's
as the fulcrLnbe consideredagreement can

The project 
can be signed, the Authority must get 

an agreei-intBefore suchfunctions. design a 
do some micrOplanning, 

its long-term plan in order, perhaps 
ou boa"d, line up its inputs, 

agency
insure that the implementing 

is 
project, After the agreement 

is signed, the Authori 

and get Control Council 
approval. 


deliver its share
carried out, 

insure that its provisions 
are being 

ty must 



- 171 

IV-26 

of the inputs, resolve problems that arise during implementation and Derhaps 

amend the agreement to correct unanticipated difficulties. 

system, how the agree
By spelling out the mechanics of the project agreement 

into being, what the responsibilities of each 	party to the agree

not met, almost 
ment comes 

what happens if those responsibilities arement are,, and 


every function of the Authority will be covered.
 

avoid such details as position andinsofar possible,The statutes should, as 

particular organizational units.or 
inhilit such changes. 

organizational titles, the functions of 

These change over time, Lind the statutes should not 

the statutes should be concerned kilth procedure - financial, admin-
Rather, 


planning, procurement, implementation, evaluation.

istrative, personnel, 


Although some references to organizational units position will be
or 

which the Authority uses,
unavoidable in describing the procedures such
 

making certain
as as possible while stillreferences should be kept general 


that the procedure is clearly understand.
 

final draft of the statutes will probably require the service3 of a
The 

to insure that all points required to be covered are covered in fact. 
lawyer, 


They will also require consultation with the impleuenting agencies and the
 

insure that

financial authorities to remove ambiguities in language and to 

and accepted. Even so, it is unlikely
the proposed procedures are understood 


that all possible variations and contingencies could be anticipated, and a
 

of amending the statutes as adopted should be provide. The original

means 


statutes might provide, for example, that they could be amended by action
 

either the statutes themselves tend to
 
of the Control Council. Otherwise, 


or the Authority becomes locked

become outdated ad increasing-Ly ignored, 


limits its effectiveness.
into a rigid position which 
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FUMCTIONAL JURISDICTIONL. LIFE-SPAN AND 

The first is whether the Authority should be
There remain two questions. 

a limited life-span (say five years,
considered as a determinate agency with 

should be considered a 
the life of the proposed AID project), or whether it 

"permanent" part of the administrative machinery. In the long run, this 

since the Bolivian government abolish
distinction may not be important, can 

In the short run, however, the d.setinc
any agency it wisaes at any time. 

tion may make a difference.
 

If quantifiable goals could be established now and the Authoritv given a 

limited time within which to achieve those goals, -he result might be a 

on the part of those responsible. At this point, how
more intense effort 

ever, nut enough i6 .. 'i about the potential of the Chapare to establish 

It is hoped that quantifiable goals will emerge
anything but general goals. 


its fire year plan, but the survey team would be
 
as the Authcrity prepares 

reluctant to be specific as to economic potential on the basis 
of its present
 

knowledge. 

limit on the Authority might
While it is possible that placing a 	time 

if general, the more like 
stimulate it to greater action even its goals were 

ly outcome is that such a limitation would cripple the Authority in its 

other agencies. A "temporary" agency is at a disadvantage in 
relations with 


indeterminate. It

negotiating with established agencies whose life-span is 

"ssues have to be faced; its personnel
may be out of business before certain 


may be angling for jobs in the "permanent" agencies before their own fobs
 

have a conflict of interest. In any case,
 
are abolished and therefore may 

and retain high-quality staff fer a 
it is likely to be difficult to recruit 

-temporary agency. 

of the Authority should not be 
We therefore believe that the life span 

the phasingwill be occasions in future when
limi-ed at the beginning. There 
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out the Authority or merging itwith other agencies could be considered.
 

The second question is whether the Authority should be limited to those 

sectors in which there is the possibility of early outside financing, e. g. 

the job of planning theagriculture and roads, or whether it should take on 

economic activities which contribute to theentire range of social and 

development process.
 

Aside from the practical 	consideration that, If the Authority proves to be 

It will tend to attract financing for any sector an effective instrument, 

in which it is active, there is the further consideration, repeatedly 

that economic prodemonstrated in developing countries around the world, 


gress is a seamless web in uhich each strand is interwoven with every other.
 

if they areAgricultural producers havc difficulty rith modern herbicides 

unable to read the instructions for their ue, and children do not go to 

to be unable to buy proper clothesschool if their families are so poor as 


for them. Farmer., are reluctant to settle in disease-rdden areas. Food
 

of raw
processing planta are viable only if there are assured supplie 


if there is a market for
materials, and the supply will be 	produced only 


the health and education authorities
it. If a road is to be improved, 


about it well in advance so they may prepare to prcide servshould know 


to the settlers which will inevitably follow. Electricity should also
ices 

and potable water should follow the electricity.
follow the roads, 

The obvioun interrelationships among the various elements of the develop

ment process have often been ignored, and the result has beea the misuse
 

failure to satisfy basic needs. Nothing will
 or waste of resources, or a 

more quickly doscredit a development plan than to build a school which stands 

empty for lack of students, or to encourage farmers to grow a product for 

which there is no market. 

of discipline to the development process;a senseComprehensive planning brings 
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it helps to avoid excesses and Saps; it defines the alternatives available; It 

forces decision makars to set priorities and time schedules; it makes clear 

limited resources willthe need for careful choices as to where and for what 

be used. Such planning is a prerequisite to Integrated development, and 

If major social and economic activitiesintegrated development cannot occur 

other course than to anclude are excluded from the plan. We believe that any 


all elements would )a inconsistent with the intent of this study.
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TABLE IV-1
 

projectiow of AdminiLtj,:,1:ivEEx-enS"$ 

o D 4 E T 

1. 	Salaz, e 

Technical 4 p--afassional 
Sft-retarial 
Other 


2. 	Travel 2/ 


3. 	Proevat0meOt 

Office equipmen"5: 

Oft''a upples "= 
Veliclea-


]

E. tilite 7 
Te-phote 

Tem" 8/ 


5. 	Cffice Space 

Rn9/

Cont-- iO 10// 

K nutenanCe 11/ 


. VehicJ.e fue1 and
6 Veiten fCe 12/ 
13/ 

7. 	 F.cign Advi;o.s 

8. 	 Impact h1'ojcct Fwud 14_ 


9. Contract Services for
FeasibiLity and othe" 
studiel 1..o5h/ 

TOTALS ... 

FIVE YEAR TOTAL ... S. 


236,340 


181,350 

30,420 
24,570 


2,275 


98,760 


73,700
21,560
21 
3,500 


Slitie5,664
3,720 
1,200 


744 

213,810 

3,600 


210,210 

-

90,651 

60,0 


10,000 


100,000 

1,117,500 


5,319,248
 

Y 	 E 

.too 

350,906 


269,280 

43,758 

37,858 


3,356 


5-4,369 


50,409 

-

3,960 

6,376

4,2.4 
1,320


0032 

6,C32 

3,950 


-

2,102 


100,li89 
396,00 


10,000 


110,030 

1,045,568 


A 	 R 

T 	 "-FIVE 

441,754 Q5,938 


341,402 375,542 
53,797 59,18'1 
416,555 51,2±5 

4,023 4,422 


78,986 4,655 


-7f,75j 
L,655 

4,235 L,655 

6,933 7,582 

4 ,50 5,C599 
i.457 1,597


82 g5 

5,669 7,335 

-,3S6 4,792 


-

2,312 2,543 


119,340 131,274 
27,80 239,50 


,830
 

10,000 10,000 

121,000 133,000 

1,007,525 i,023,786 


534,526
 

413,0S9
 
-
65,'0 7
 

56,330
 

4,USS
 

5,110
 

-5.0... 
5,-0 

8,372 
5,lm 
1,757
1,071 

0,063
 
5,171
 

2,727
 

lt,0
 
'1!tt,400
 

263,539 

13,000
 

146,000 

1,124,069 
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NOTES TO TABLE IV-1 

I/ 	Aver-age salaries for year one are assum-d to be as follows:
 

$. '750 per month; secretarial per-
Professional and technicial personnel, 

sonnel, $. 300 per moth; other personnel, $. 225 per month, all in US. 

For each yea, beginning in year two, a 10% inflation factor is dollars. 


added.
 

year one, 35%, year two, 15%,follows:Lapso rates are assed to be as 

years three, four and five, 5%.
 

include salary plus all allowances, including per diem,
These figures 

social security, retirement, etc. vith no exceptions.
housing, education, 


It also includes a G. 150 per month separation allowance for vxrried pro

fessional persocnnel, whose families do not live in the 
Chaparo.
 

2/ 	Computed at $. 100 per year for each technical and 
professional employee,
 

including foreign advisors, with a 10% inflation factor 
added beginning in
 

lapse rates as above. year two, and applying the same 

sedan 8,000; pick-up truckas follows: $.3/ End-of-1979 price estimated 
Procureme4ilt assumed to take 

$. 12,660; carryall, $. 14,500; bus $. 30,000. 


place in 1981 and thereafter with prices rising at rate of 10% per 
year
 

after 1980.
 

,4/ $. 19,600 at current (end-of-1979) prices. Ten percent has been added on 

take place before 1981. Equipment for the 
assumption procurement will not 

Communications Media unit will be financed from the 
Corunicetions project. 

if ..taffing iscould be deferred intil year two
Some 	 equipment procurement 

not 	completed in year one.
 

at $. 100 per technical cad professional employee per year, in5/ Esfimated 
with a 10% inflation factor beeginning in year two. 

cluding foreign advisors, 
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per month per employee, including foreign advisors, with
6/ Computed at $. 5 

10% inflation factor added beginning in year two. 

$. 100 per month total for Cochabamba and La Paz, with a 10%
 7/ 	Computed at 


inflation factor beginning in year two. Villa Tunari will use radio com

munication, with an in-house telephone network.
 

8/ Assumes that a municipal system will be installed in Villa 
Tunari. 

Computed at a $. I per employee per mnth, with 10% added each year 
begin 

ning In year two. 

at $. 2 per square meter per
9/ Only In La Paz and Cochabamba. Computed 

in La Paz, with
month in Cochabamba and $. 4 per square meter per month 


10% added each year, beginning in year two.
 

J0/ Computed ,.t estimated Cochabamba cost at end-1979 ($ 200 per square meter) 

costs in Villa Tunari. Assumes construction will be
plus 	30% for added 

Ton 	percent inflation factor is added to endcompleted by end of 1981. 


Final cost will vary
1979 	prices, for a total of $ 286 per square meter. 

depending on design selected. 

of original cost, with 10% inflation
11/ 	 Maintenance computed at 1%per year 

factor beginning in year two. 

12/ 	 Computed at 50% per year of current cost of vehicle.
 

10% added begining in year two. Short
13/ 	 Computed at $. 90,000 each with 

term 	advisors computed as equivalent to one long-term advisor,
 

To be used at the Director's discretion.
14/ 


15/ 	 Ten percent added por year beginning in year two. 
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TABLE IV-3 

Non - Technical Staff 

CATEGORY 
ONE 

y E 

TWO 

A 
A 

THREE 
R-

FOUR FIVE 

Secretaries 2/ 

Drivers 2/ 
Guards/Mlessefors-

13 

10 

13 

4 

13 

4 

13 

4 

13 

11 

4 

TOTAL 27 28 28 28 28 

I/ Based on one secretar) for three professionals, 

plus one for Director. 

including foreign advisors, 

2/ Based on one vehicle for 

plus one for Director. 

four professionals, including foreign advisors, 

3/ Two in Villa Tunari, one each in La Paz and Cochabamba. 
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1V-36TABLE IV-4 

Foeign Advisors -I 

Y E A R 
TWO TH1v YOUR FIVE
POSITION TITLE ONE 


Regional Development Spec. I 1 . .. . 

Agri-business Development Spec. I 1 -

Superviso.-y Highway Constr, Eng, I I I I I 

Various Short Terms Advisors One One One One One 
Man-year Man-year Man-year Pan-year Man-ycar 

1/ Foreign advisors are stimtated to cost $. 90,OCO per year acmh In 1981. 

cost of short term advisor .Scine figure is used to cover annual 



- 182" 

IV37 
TABLE IV-5 


Office Equipment Requ rements _ 

PRODES 2/ NEEDED BY TO BE _/ UNIT '4/ TOTAL 

ITEM INVENTORY AUTHORITY PURCHASED P C0gT 5/ 

13 250.00 3,250.00
Exec. Desk (7 drawers) 23 36 


Sec. Desk 12 13 1 200.00 200.00
 

-

Typewriter, mannual 	 3 0 0 -


Typewriter, elect. 6 	 13 7 1,100.00 7,700.00 

18 4 200.00 800.00File cabinets 14 


Exec. Chairm 15 36 21 150.00 3,150.00
 

-3 1 0 -Conf. Table 


13 	 100.00Sec. Chairs 12 1 	 100.00
 

-
Nicc. Chairs 75 	 52 0 -

Furnishings for Director 	 3 1 0 - 

-
Typewriter tables 13 13 0 -

Library shelves - 300 ft. 300 ft. 125.00 125.00 

20 50.00 1,000.00Desk lights -	 20 


28 18 0Book cases 	


1 100.00 100.00
Map cases - 1 


2 3 1 1,750.00 1,750.00
Dupli,7ating machines 


900,00 900,00
Telephone Central 	 1 1 1 6/ 


3 18 15 35.00 525.00
Cilculators 


20 20 0 - -
Iliac. Tables 

TOTAL LS -19,600.00 

I/ 	Equipment for the C0-nunicatIons Media unit is listed in the Communications
 
Project.
 

2/ 	As of Dec. 30, 1978. Not including items in the Yungas liaison office.
 

3/ Inventory should be updated 	 before purchases are made. 

4/ 	End of 1979 estimates, in dollars. 

5/ 	 This assumes a reliable supply of electricity is available. 

6/ Present telephone central unsuitable 	 for Villa Tunari. 

http:19,600.00
http:1,750.00
http:1,750.00
http:1,000.00
http:3,150.00
http:7,700.00
http:1,100.00
http:3,250.00
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TABLE IV-6 

Vehicle Re L%,e1-lrnts 

AVAILABLE 
IN 2/ 

PRODES -

NEF4£D 
y 

ATHORITY ONE 

YEAR 

TWO 

OF PROCUREPESW 

IHR.E FOUR FIVE 

ed, 0 1 1 ' - - -

Pick-up truck 3 31 2 - I I - -

C .rya1l 5- 8 2 2 a 

" But/ -

° 
four technical and profo:3asl(uu rcploy- ,,

Based on one vehicle fop every 

including foreign advisors. One c;.ryall is needed for l, P z nnd onr fcv 

is r6 irved for Directo'.Cochabamba. Sedan 

or those trepntferrld tc 2/ 	Does not inclie vehicles located in the Yungzs 

University of Florida. 

1977 nodeS will be rsplaced Inbe replacad.3/ Asslimen 1973 model will not 

-982 and 1978 nc-del in 1983. 

tl,2, t978 odel',

Assunes 1973 model will be replaced in 1960, 1977 

nodel -n 

4/ 


(3) in 1983..
 

5/ 	TUo new carryalls will be put-chased in 
1981 and one In i982.
 

6/ 	To transport employees betvrs~n Villa Tunari and Cochabamba. 
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TABLE IV-7 


Office Space Reguiromenti
 

SPACE PER EPLOYEE NOCATION TOTAL REQUIRED,No. OF 
LP PLOYEES1/
 

VILLA TUNARI 15 sq. meters 44 735 sq. meters 

LA PAZ 15 sq. meters 3 . 45 aq. waters 

COCZIBANBA 15 sq. moers 4 au nq. raters 

1/ Includes foreign advisors, excludes drivers and Sum.3e. 

2/ Communications Media unit requires 75 sq. meters in addition to that 

required by administrative staff. 
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TABLE IV-8 IV-40 

Unit Costs - Administrative Expenses 1/ 2/ 

Y E A R 
ITEM ONE 3/ TWO THREE FOUR FIVE 

Average annual prof. and tech. 

salary 9,000 9,900 10,890 11,979 13,177
 

Average annu&l se'retarial
 

salary 3,600 3,9SO 4,356 4,792 5,271
 

Average annual salazr - others 2,700 2,970 3,267 3,594 3,953 

Annual travel cost per prof.
 

100 110 121 133 '46
and tech. emp. 


Sedan 8,800 9,680 10,648 11,713 12,884
 

Pick-up truck 13,976 15,319 16,851 18,536 20,389
 

Carryall 15,950 17,545 19,300 21,230 23,353
 

Bus 33,000 36,300 3),30 43,920 48,315
 

Executive desk 275
 

Electric typewriter 1,210
 

File cabinet 220
 

Executive chair 165
 

Desk light 55
 

Calculator (hand) 38
 

Electricity - per emp. p/year 60 66 73 80 88
 

Water - per emp. per year 12 13 14 15 17
 

Rent per sq. meter La Paz 24 26 29 32 35
 

Rent per sq. meter Cochabamba 48 53 58 64 70
 

Construction per sq. meter.
 

Villa Tunarl 286
 

1/ In dollars.
 
i1 Assuming a 10% per year rate of inflation.
 

/ Year one is assumed to be 1981. Prices for equipment and vehicles have been
 
increased 10% above end-of-1979 estimates to adj-st for inflation.
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V. PROGRAM ACTIVITIES 

A. Introduction 

The precediug chapters o.' this report have been concerned primarily 

with a description and an analysis of the siltuation in the Chapare, 

with a broad treatment of the develo ment strategy to be followed, 

and with a discussion and recommendations as to the Lnetituticnal 

arrangements, i. a. an Area Development Authority, for adminiatering 

the prograi. The costs of staffing and operating the Davelopmen. 

Authority are dealt with in Chapter IV dealing with that entity. A'3. 

included there is a small sum of moneuy US$ 10, 000 annually, forn 

impact projecte, targets of opportunity and a ,i.wbrt larger sum, 

US$ 100,000 per year,for feasibility and other studiev. lusofar as 

other program funds are concerned, we suggeot tnat AID und GOB 

funds be allocated to the Area Development Authority by fimctional 

categories e.g. Research and Extension, Credit, Road Construction 

and Maintenance, etc. ind that the Area Development Authority, 

subject to approval of its annual budgets, have considerable flexibili

ty in the allocation of the funds within the region via specific project 

agreements for each functional category. The details on costs within 

each functional category are illustrative and intended only as a means 

of indicating how the total for each functional or program category was 



V A

arrived at. If thic auggeation is accepted, the orogram activities
 

described in the follov4zg chapters will be synoni-moun with the
 

functional categories. There is, however, one exception to thin
 

rule.
 

For some of the new pro6uction lines recomnmendod for activve
 

promotion and development in tho Chapare, we believa that there
 

may be advantages (principally efficiency) in having the Area Do

velopment Authority vigorously attempt to promore one or more
 

vertically integrated, mixed private-rpublic sector .oeporations to
 

for the entire gamut of production (nurseries,be responsible es

technical assistance,tablisinnent of plantation, wgricultural inputs, 


producer credit), procecaing, and marketing functions. This is W.
 

alternative to dealing with the production function for these producto
 

as a component of the public sector Research and Extension Program
 

Activity, proceesing as a component of the Agro-Industry Program 

Activity, and marketing as a component of the Marketing Program 

Activity. The products for which we recommend tl-e vertically 

integrated corporation approach are: tea, cacao, and rubber. 

oxIn terms of organization of the material in the following chapters 

the report we will first present the total requirements for each of the 

a'oove products, one by one, under a vertically integrated corporatiou 

concept. We will suggest that a lump sum be allocated to the Arer. 
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D.velopment Authority for I z c-nDooxit of the program. Then 

wo will describe the rrogram content for each of tho other product 

lines to be -0ynrot d under VAe proposad program. Finally, we will 

deol with each of the Functional FProgram Act-vlt components of the 

propan!ad programa, oxcudir from the n th., rtqurwor-amts for the 

abnva liated now produict Uneao. The t1st pr. ted under o ch of 

tho -oortically iutegratsd pvodcts lines ts orazrjcad in a manne'r which 

paimnits it to be eatily dicsggrgted and incorpcrated into the 

latter route,functionw.l progr m cttvxers if it is decided to iollow tne 

rather than the onae recomrxended. 

B. The Vextically Integrated Corrorationc 

1. Genoral Concepts and Considisrations 

The concept of varticaliy integrated corporations, the fixod &seatsof 

which are limited W the plant and equipment nocesary for procossing, 

but which provide to the individual producer under coantrac the entire 

range of input3, including credit, and technical ascistance necessaiy 

to obtain the desired and contracted for prod-ct, is not new, Most 

tobacco grown and processed in LatiiL America is produced in thin 

fashion. In Bolivia, the milk products corporation, PIL wbile neato 

owned, is run oan this basis. 
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TABLE IV-2 

rechnical and Professional Staff
 

OFFICE UNIT ONE 
Y E 

TWO 
A 
TkREE 

R 
FOUR FIVE 

Director's office 

PlanmLg 

Research and Evaluation 

I 

3 

3 

1 

3 

3 

1 

3 

3 

1 

3 

3 

3 

3 

Administration 7 7 8 8 8 

Legal I/ 1 1 1 

-

Communications ?edia _/-

Agri-business Development 

Public Services 

1 

2 

1 

3 

1 

4 

1 

4 

I 

Tz-ansportaL.on 

Chief, Agriculture 

2 

1 

2 

1 

2 

1 

2 

I 

2 

I 

Community Organization 1 1 1 1 

Land Management I I I ± 1 

Marketing 1 1 1 I 

Credit 

Research and Etension 

La Paz 

Cochabamba 2/ 

1 

2 

2 

2 

1 
2 

2 

2 

2 

2 

2 

1' 

2 

2 

1 
2 

2 

2 

33 33
TOTAL 3f 32 


communications program funds. 
1/ This staff is financed and supplied from 

unit to handle procurement.detail from administrative2/ Plus one technician on 

33 
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B 

that for the type =nd sizeIn this conocUon, it io our judgement 

be onviSiqued.of entrrprise contemplated, only local capita ahould 

than wouldAs concerns the state, the costs are th. cane or loeer 

be required under traditional arrangements whore y' thi productiun 

ched agencies.development is provided by MACA d its at 

Finally, the Area Development Auhority is provided witb a sMIrce 

quity to £aner.- ad fronof continuing revenue from scale of it@o 

payback of the fuade loaned to the Corporat!ona to be uatd in seconda 

phase of dvelopment of the Chapare. 

funcing from the re-s arces of ihe Areax DwevelopmentThe total estimated 

of the proposed program, asor-ting 3Authority for this componont 

separate corporations, in approximately US$ 6.2 million, of which 

US$ 1. 3 million is in grant funeing; US$ 3.5 million ii, in loans; and 

US$ 1.4 million ie .n equilt parVicipation. (It should be notd xlmAt 

US$ 4 .aillon, or 6-flo of the total, !a attributed to the caw o corp,.ra

tion. As pointod out lator cn, it is believed that by reccnidering ths 

procosing plnt cor-ponent of this enterprise -especially tbe time 

phasi% of tho conetruction- it may bo possible to sharply reduce the 

finu-tcial roquiremenV~ for tlbm enterprise). 

http:corp,.ra


" 194 " 
V B-6
 

?. Verticall- Integrated Corporation for Tea Production 

- .around 

All current national production of tea is in the Alto Beni. In the 

early 1960, tea planting was initiated with USAID assistance but 

was later abandoned because of lack of a processing plant. In 1976, 

the Corporaci6n Boliviana do Fomento (CBF), in atioclation wih 

the National Chinese Technical Mission, initiated a niall farmer 

tea production program and constructed a pilot tea processing plant 

with an initial capacity of 90 MT/year of black toa, expaadable to 

210 MT/year. Forty five hectares have beon planted, ol which 26 

are in production. A 120 MT plant, at a different location, is 

currently being considered. 

The CBF program also provided for the establialment of an experi

mental station and nursery, and ualtirnately the establishment of a 

processing plant in the Chapare. CORDECO is roeponeible for the 

Chapare phase of the program. Since 1976, three nurseries, with a 

capacity of 100,000 plants each, and 4 Has. of tet plantings, have 

been established in various areas of the Chapare. CORDECO10 current 

I] Principally derived from "Perfile: Planta Beneficiadora do TV'.
 

Programa do Inversiones para el Desarrollo Rural de Alto Beni,
 

Tomo III, MPC, ISAP, CORDEPAZ, OEA (1979): Dr. Koo, Head
 

Chinese Technical Misaion: CORDECO, observation and discussions.
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will add 24 Has.development program, baaed on nursery capacity, 

a total of 52 Hav. in producof farm prcduction a year, making 

tion in 1981, (the year assumed for the commencement of the AID 

has no schedule for the establishsupportad prograni). CORDECO 

ment of a plant in the Chapare, 

- The Market and Prices 

There is a major deficiency between the present, and projected, 

on the Bolivian market and national production,demand for black tea 

Current shortfalls are s&tisfied by imports. Substitution of imports 

for the smallby Chapare production will provide substantial benefits 

farmer. 

Table No. V B-I 

National Demand for Tea. Importz and Production 

DwaandNat. Production IMporC 
Av. GCI1Green Black Tea 

Black Lrnp.prio Bla :k Tealeaves (Coef. 1/5) Ta 

MT. MT. MT. US$/K~g. 'AMT. {4 3) 

-A1) _12_ _L3L_ .i. 
1.36 643.1
1974- 570 114 529.1 


130 342.6 
 1.71 472.6
1975 650 

1.29 609.2197b 1,130 226 377.8 
1.73 598.z1977 1,100 220 378.8 


1978 1,453 Z91 453.4 Z.75 744.0
 

, Source: MACA
 
Source: instituto Naciont '- Eatadfsticas
 

as boing national production
4/ National demand io calculb. 

being taken of contraband.
plus imports, with no account 
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The MACA figures of national production, the only one availe.ble, 

for green tea leaf and black tea production for the years 1974-1978 

blackare clearly in error. In order to convert green leaves to 

tea a processing plant is required. The only such plant in Boli

the pilot plhnt in the Alto Beni, conotructed after 1976,via is 

tea per yar. The 1978with a capacity of 90 MT of black 

by 200. 6 M'1. to 90 MT.production of black tea should be reduced 


to reflect actaal production, and the calculated dfirnzwi to 533.4 MT.
 

tho Tr,-ected ranonalWith this coeraction, Tablo V B-Z raprer-ents 

demand, production, and uuea.iojih. dniev.nd for blzclk te-, bIned 

urion past experience antl the -nticipater poAa4.tiCrw grow"L in 

cn~l takes into accotiat thu 3)TOdUC-Boiva In ad,1imorc, it arourna 

Lion of th- iropooed Alto Len) p!' ,'k'#, annua). capacity of OINMT. 

per yeor of black tea. 

http:dniev.nd
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Table n. V F--Z 

. Pcodutioln
Ter. - Proected Black Tea Natio-ml De.ln. 


cad tbeatis~tud Demnd
 

fDemandNatlon'lDeMnd 
D n .dMT Pn-du=T 

--. " 11363Z.2
1980 

543.6
V-6. ,
680.5
1981 

533.2
198.4
731.6
19cc 

609.2
176.4
1S5.b
L95J 


20 ,4 632.4
34L.8
1984 

Z10.0 6s3,.3(003.31985 057. 8210.0
i,26Z1-81990 

1 b-rb w-ith in annaalUnder the pror.osed progran, :.hrer 


tea. zro to bo coustruc.ted in
o( bIP-ck _eichcapacity of 120 MT 


the Cbap.ro. Tho available 
market drmanrd, ovi w import 

'Ixa tctka c,-..ctyr.botantitlly evccru'aubntiutlou bais, will 


of 360 MT.
 

Table 0,)2N 1E3-3
 

'o:alfrcjcctod InporLs 
Pr grami Capr.cl-tyBlacl, TcA I-AT. Blac7 lea -MT.. 

1.0
583.2
1981 

240
693.3
1985 
3601,052.81990 

op. .Jt, (Corcild)/fP',vrce- "Puerlll", 
''om Tct t.3 V 1 .. 
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The CIF import price of tea for the period 1974-1978 averaged 

US$ 1.77 (equivalent to'$b 35.40) per Kg.; for 1978 it was 

US$ 2. 75 (equivalent to $b 55. 00) per Kg. V/
 

Average prices (in $b) at the wholesale level in La Paz for
 

1978 were:
 

Table No. V B-4 

100 tea baga
 

(z gre. each) I lb. Ib__b. lb. 
Z8.16 14.59Imported 60.50 54.84 
24.00 12.0044.00 -National 

For the purposes of this analysis, it will be conservatively
 

black tea oellng price

that the proposed corporation'sasourned 


will be current La Paz prices for national tea as shown above.
 

- Tea Production 

are considered
The following micro regions of the Chapare 


and sites for promotion will be
 
suitable for tea production, 


selected from them.
 

7/ From Table No. V B-i 
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Micro Region Name 

No. Z Espiritu Santo - Paractito 

No. 3 Chipiriri 

Litoral - Isiboro 

No. 7 Agrigento A - Lauca Eno River 

No. 8 Chisnor6 

No. 4 

Leaves produced in the test plaatingo of the CORL,CO project 

have been tested in London with a "very high quality" reslt. 

This was despite the fact that the plantings from wMrib topt leaves 

were tai.en were in the ChimorfD at an altitude oi upprorn snatly 

600 M., which in the opinion of the Techninal nvierore IS uOt 

This augurs well for the quality of tlipxr, tea prooptimum. 

duction. 

lnd m,.st first be Aeared o ail trees, a -mpqj
For tea production, 


and logs. It is then ridged, one meter apart, and one year oIl
 

plants from the nursery are planted on the ridge crown 80 cm.
 

1/2 Ha., 6000 plants are required. The bestapart. For each 

of the rainy season. Harvestplanting time is just before the start 

begins the secord year after planting, increasing to full production 

in the 6th year. 

- for planting, veeding anrdTea production is highly labor intensive 
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Only the top, nei, leav-3i arn .JcLx: h rva3st 
particularly, htrvesting. 

erluh. 
is 10 tieo per year; in ffect contionuous. Howvever, there is eca 

Al'a, crop would peryrt tba 
fa ily labor available (See Section ILI D-6). the 

use -if paid IAbpr. 

e-mil farrmer in the progrp.r-t with 1/2 Ha. of 
The projected income of th 

tea production, is as follows: 

Table No. V_..5 

Itcome ProductionGreen Tea Grose 
jneCoss Nv' uxzome Cash Zr,z ' 

Production e.$b 5,000/ 
MT $.b _-,-Year MT 

0 12,500 (12,500) (9M00s
1 
2 

0 
.425 2,125 4,500 (Z,475) 62? 

25(I7,500 1,250
3 1,250 6,250 

4 2,000 10,000 ?,500 Z,500 8,00 
11,000

5 2,500 12,500 7,500 5,000 


6th &
 
subee
quent
 

1?, 13,500
500 

years 3,000 15,000 7,500 


8/ Based on Alto Beni ecperienco. "Perfile" Op. Cit. 

9/ Labor, the major element, in coated a $b. 50/day for both 

family and hired labor. 

I0/ Assigning $b 50/day for family labor as income. 

of tea compares
The farmer's net, and cash, income from 1/2 Ha. 

when both are in full production.of citrus,favorably with that from 1/2 Ha. 
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Cash Income jb.Net Income $b 

Tea Citrus
Tea Citrus 

13,500 7,700
7,500 6,350 


- Program Development 

Organiztion of the Corporation: A detailed feasability study will be needed. 

corporate articles,
Intarested private sector participants must be identified, 

and the corporation
financial and other arrangements agreed and documentcrs 

organized 

require definition, personnel YAll nave to be 
Management structure will 

office facilities established. Eatimated time for 
recruited and adequate 

$b 250,000 12,,S00).
completion is 6 months, estimated cost is (US$ 

a300 hectares of tea planted in 
Production: The program target is to have 

6 year period (600 farmers with 1/2 Hr. of tea each). 

Table No. V B-6 

Number of Hectares Production 
Green Tea MT 

year Farmers Planted 
30.4

0 (1980) 104 52 
96.4


1 152 76 
196.4
116 


172 334,0
 
2 232 

344
3 

531.6
4 468 234 

784.7
300
600 


300 1,152.0
 
5 


600 

300 


6 

1,389.0
600 


300 1,606.0
 
7 


600 

300 


8 

1,734.0
600
9 
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We baelieve that thze will be little difficulty in achieving small farmer 

are as £ollowe:acceptance targets. Principal reasoi, s 

ready market for production.a) There will be a 

b) Te'a offer better potential returns than otahr traditlowi or new 

crops (coca excepted) in the micro-zones selected for tea production. 

(Cacao in not suitable for production in tea-producing nos). 

power
c) The farm credit program for tea 	production shou&d be a 

ha incertivo for .&ztouraging farmers to produce tea. 

from seed. After
8ed and Nurweriev: Tea plazte &re started in nurser!a 

Jn the nursery, they are transplanted to farmn,1 year 

Plant requiremente for the program are shown in Tabla V B-7. 

Tabh No. VYB=7 

Tea 	Plant .c'itromante and §Sources b ear 

Plant Availability 

lyl
 
From 3
 

Plant Existing From Nev
 

Program Year rcqur ients Nuraeriee 1urseOri
 

1 300,000 	 300,000
 

300,000 300,000
. 
180,000
480,000 300,000
3 
37Z,000


4 672,000 	 300,000 

300,000 
 564,000
864,000
5 

612,000
300,000
912,000
6 

are 	 in Bolivia and they must 
Adequate quantities of seed not available 

or other vources. Early eatblishment 
be imported from Nationalist China 

11 	 CORDECO currently has three operating to&nurserica in the Chapare 

with an annnal capacity of 100,000 plants each. 
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100,000
of need sources and supply is essential. The quantity roquiPed for 

400 (US$ 20) per lb., a tott.
plants is 40 pounds; estimated price ix $b 

Scheduling of seed requirements it as 
of $b 16,000 per 100,000 plants. 

foII*WSS 
Table No. V B-8 

Sch.uL Seed Re urmat 

Quakty CoO 

120 2,400 

192 3,840Z 
269 5,3763 
346 6,9124 
365 i
 

Total 1,29Z Z5,8Z4
 
5 

lag from teed requirannen to yl1ut
'Tab! V B-8 supposes aoue reov. 


AU seed is t be imytd
in B-7.requirementm as shown Tale V 


~~40 pctiUdlm

btca'iee of~ the spactalizvI Wure cl Up~ setad ~ 


pi"tu iavAon proivislon vir mx-,znicn.tio21 WW
 
of seed per 100,0000 

plant mortality durlng the first year. 

assistsmvithe rnuarsz'ies and stafS mud tho, c xtin "lng
It is recom.mended th 


Mission, be ivcorporzted ito tho ,arport.toh:'i

of the Chinase Technical 


ead should be piur u'n
CORDECO to thisoperations. Negotiation with 

CORDECO chlord be 
organization of the corporation; it is suggested that 

Frther, 
issued shares in the corporation (from the Authority'ea0 i40Ieoret)o 
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assistance costs of
it is assumed that all Seed, oeurating and technical 

for the account of tha corporation beginning in year 1. 
the 3 nurseries are 

to the foreg-ing three nurseries, the establishment oi six 
In addition 

for the program on the following schedules 
new nurceries i2 required 

two in year 3. Aypropriato nursery location 
two in year 1, two in year 2, 

is a function of three factors: 

and proximity
n) Wben nursery production to requirod; b) location of, 

to, farms uiirg tea plants, and c) location of processing plants for the 

of such farms. The foregoing scheduling will pernmit adequate
grei leaves 


factore involved.
coosideration of the 

The estimated cost of eatabliuhment and the first year's operation of a
 

is as followas
 
new nursery with cr-pacity of 100,000 plants per year, 


Table No, V B-.
 

Individual Tea Nursery Costs 

(1)Tools and 1gqument $b 
19,000
Tools 

35,000Equipment 
10,000Mower 
4,000Lumber 

(M)Water 
60,000Well drilling (incl. casing) 
13,000Water pump, p~pe 

2,000Overhead tank, pipe 

(3) Operations 
16,000
Seed (see above) 

35,000Fertilizer, pesticide 
37,200Plastic bags 

3,000Plastic covers 



(4) 

(5) 

ao 
caretakor 
Poona 

General Fund 

20, 000 
4Z,000 
10,000 

Total $b 306, 200 
(US$15, 310) 
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EsUmated annual coat of operation of each nue,' 

Table No. V B-10 

(1) M;zae. nd reair 

(3) Labor 

Cax etaixza 

(4) fundNurseerae T 

Seed Coats b. 

$b 

The total costs for all nur8eri i, 00then-

Table Wo. V B-li 

Aggrgate Nursery C stz 

Cordec-o New
 
Nurseries Nurseriei Total
 

Year Seed $b $1) bS
 

612,400 1,011,4001 48,000 3'1l, 000 
2 76,8C9 351,000 846,400 1,7174,200 
3 107,520 351,000 1,080,400 1,538,920 

702,000 1,191,2404 138,240 351,000 
5 145, 920 35), 000 702, 000 1, 198, 920 

6 35).000 702,000 053 000 

7,267, 680 

v B-17 

after the firat 

000 

20, 000) 

-Are 

tPU 

133,0000, US$ 6,160 

50,570 
63,710
 
76,946
 
59, 562
 
59, 046 
5 60 

363, 384 
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New nursery establiaohntnt, and the supervision of nursery opera

tions, will be tho retponsibility of an Ing. Agr6nomo, a corporate 

employee. Nurserhm will be established h the sindiceto where 

farmers have agreed to participato in the tea productlon program. 

It in anticipated that the sindinato "ould provide necessary land. 

The nursery would be run by the corporation. Labor would be 

employed by the corporation. Plants will be sold to particirztIng 

covered byfarmera at $b. 2. 2 per plant. Nursery costs will be 


the iLcome received by the corporation as shown in Table V B-1Z.
 



Table No. V B-12 

Nursery Costa and Returns, Cash Flow (in $b. 0000), by Year 

-
Year 
3 4 5 6 

T-3tal 
$b. UTS$. 

Nursery 

Nursery 
Income 

Costa 

660 
1,011.4 

660 
1,274.2 

1,056 
1,538.9 

1,478. 4 
1,191.2 

1, 900.8 
1,198.9 

2,006 4 
1,053.0 

7, 761 6 
7,267.7 

328, 080 
363,384 

Annual Cash Flow 
Cumulative Cash Flow 

(351.4) 
(351.4) 

(614.2) 
(965.6) 

(482.9) 
(1,448.5) 

287.2 
(1,161.3) 

701.9 
(459.4) 

953.4 
494.0 494.0 24,700 

0 

6o 0 
'.0 
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a co.11prnyGreenTea Production Program: An Ing. Agr6nomo, 

for all sindicato and farmnr r.9ltions.employee, will be reeponsible 

a perito assistant. He will select participating farmers,
He will have 

arrauige for crtdit under 
enter into production contracts with them, 

on land selection and prepaxticn,the company program, advise 

cultural practices, problems and harventiAe. Ile im
planting, 

the "company tea man" to the farmers. 

commence when nurseriei areHis activities with hrmers 

ready whenin order that the farmer, and his land, areestablished 

plants a ,c ready to be transplanted. 

Ing-Agr6nomo and hie assistarnt
Estimated cost per year for the 

to be incorporated n the corporate budget, is $b. 384, 000. 

progr-Lm organized, and adenlnlsisativeFarm Credit: The must be 


company as sonas feasible. Until

procedures established, by the 


the program is defined, the farm producLion program cannot be
 

nitiated. 

Initially the program-approvals, documentation, rncoid-keoping 

done by the corporation in accords'nce
and collections are to be 

and requirements. s soon 
with good corporate practice Authority 

as feasible, it is anticipated that these functions will be performed 

by banks, with a corporate guarantee. 
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Tht- farmer co~t of planting, ard coots to first harvest, for the 

recoinmended 1/2 Ila. of tea are estimated to be: 

Clean cler ri.it land $b. 1, 500 

Laid preparation 2,000 

Thurchaee pyauta, a $b. 2.2 13, 200 

Transplanthill Coot 121 1,000 

Too 1s, fertili-cr and invocticldea 1, 500 

$b. 19, 200 USM. 960.-

The credit pe.rarn financor all of the above, except for farmer 

labor, i.e. US$.810 for e:ch new farmer, or a cuniuz.xtvre total 

on a net Lavis of TJS$243, 500. Credit terms are two year grace 

porioO, 3 year rep.yrnent, intere3t 131o. 

Tabl_ -V B-13 

Proz.i. Cradit Laulreamcnta by Year 
K. O50iTr3) 

Credit 
Roquirrnenin 

1 

777. 6 777. 6 

3 

1, Z96 

4 

1,814.4 

5 

2,008. 0 

6 

2, 138.4 

Reravin' i 

Principal ?8.9 517. 7 94Q. 7 1, ?95. 7 

1,1te r- lit 101.1 168.5 269.4d 381.8 
360.0 686.2 1,Z19. 1 1,677. 5 

Not Crelit 
leoa irernentm 

Annuztl 777.6 777.6 936.0 1, 128. 2 789.7 460.0 

C'I:n:lativo 776.6 i, 555. 2 2,491. 2 3,619.4 4,409.1 4,870.0 

1/Frzrnmr labur only. 
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- Advisora 

be one qualified tea advivor, principally
It iS recommnended that 	there 

with respect to proces3Ing, for the corpora
for production but also 

tion for a period uf tqo years. i available, the tsoo Technical 

Mi sion would serve; 1i not, other qual~ied advisocr could be 

engaged. The corporation budget is to incudo tha coot of such 

This w311 be covered by
advisor, $b. 3,600,000 (US$. 180,000). 

the corporate
an Authority grant to the corporation, roflected in 

books as paid in surplus.
 

- Processing
 

involves
of green 	tea leaves into black tea,
Processing, conversion 

the following steps. 

at the farm.of green 'ea leaves by company trucka(1) Collection 

d led.
(2) The green leaves are brought to the plant and 	air 

(3) 	 Leaves rolled.
 

801% f the water
phase, traol, and(4) 	Fermentation. During this 


is the resulting product.
is r-xnoved. Black tea 

(5) Drying. 

(6) Classification. 

(7) Packaging. 

size, 120 MT of black 	tea production
The recommended plant 


to the Chinese Tecbnical
size, accordingannually, is an economic 

production to rrinirnize 
Misoion, 	 and permits location of the plark noxe 


cost nnd envuro processing hefo.a detzrioratf!on of the
 
treuLport 


green 1-:vee.
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:pattg are to be canotrLLO. l, the -.Orpora"on ca t -o it.r wing
 

ichclulbased o., projected green tea productiou, as indicted in
 

Table V B-6: 

Year of Constructon Year in Opereon 

Plant No. I 1 1
 

Plnt No. 2 5 6
 

8
Plant No. 3 7 

Coat of each plant is estimated to be: 

Table No. V B-14 

Coat of Establishin ProcessTea Plane 

$b. 5,600Land 
1,,830, 000L-ildings 


Machinery and equipment 3,199, 299
 

Installation 
 Z90,860
 
95, 550Toolo and utensils 


1,480,000
Vehicles 
129. 150Office furniture/equipment 

$b. 7,029,849 

US$. 351,492 

should utilize local materiale to .e mnximum degreeConatruction 


possible. It is recommended that the ¢orperate budga'z includo
 

$b. 500, 000 (US$ 25,000) for short .erin advisors as needed during
 

tbe construction and startup of the first plant. 
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- Cperational Phane 

the yearis to commence in second
The operational phase scheduled 

During year
of the program, upon completion of the first plant. 

been entcred into with participating
one, prc, uction contractc have 

leaves ready for harvest.farmers and green are 

ate by coFporaton
Green leaves will be picked up daily at the farm 

trucks. Strict scheduling will bh esnential; leaves must be 

24 hours of harvest.processed vithin 

the app-orriatC product
During the latter part of the firat year, 


been cofrrned.
mix (size of packagn) and pricing will have 

wll have been nmtd.
Marketing and distribution arrangemnts It
 

enter into ar;.,angem e nte witlh
 
is recommernded that the corporation 

auch es Hansa 
interested organizations presently importLng tee, 

Ltda., W. R. Grace or Pacheco & Cl., Ltda,. If Ouch an 

were to be a shareholder in the corporation, presumably
organization 

grounded on marketing the corporation's
their Interest would be 

at the tWno of incorporation.and this would be discussedproduction 


- Financial Analysis
 

with the principlea of organization for vertically
a 
In accordance 

the private sector 
Integrated corporation ou'tlined previously, 


60% of the shares of the tea corporation, and
 
company will have 
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the Authority 40%. Board representation -.Ni1 be Tpoportion to 

share holdings. A percentage of the Authority shares (the 16 to be 

will be issued to CORDECOsubject to negotia%,ion with CORDECO) 


in payment for the three endsting tea nurseries. CORDECO
 

ownership is not reflected In the analysis.
 

advisors,The Authority will grant an amount equal to the cost of tea 

paid in surplus In the analysis for ; two year p7.7riod.shown as 

And the Authorty will loan to the corporation an amoi'1t equal to 

the cost of the initial shares, excluding the paid in surplus. 

From the following analysis, no further loan or *hareholder £Mding 

wil be required for operations or construction of the project'-d 2nS. 

and 3rd. plants. Payout on shareholder caplt". Invested i i!n the 

5th. year. Average annual return over the 91ve year period is 61%. 

an,] ittleThis would be an attractive return for private invactora 

problem should be encountered in securing private investors for the 

only limited dividends paidcorporation. However, there could be 


of the loan principal from
to shareholders, sirce the amortization 


the Authority has to be paid from corporate earnings.
 



Table No. V B-15 

Financial An -z R--I 'OcAtctiOn CapO tion 

5 Year Sunrinmar_.P "oe Cash Flow 

Funds Received 2 3 Total 

A. Shareholders 
(1) Private sector sghares 

(2) Authority 
" Shares 
" Paid in surpl. (2) 

B. Loan From 
Authority (3) 

3,000 

2,000 
3,600 

5,000 

3,000 

2, 000 
3,600 

U' 

C. Farmer/Loan 
Repayment, including 
Interest (4) 

D. Tea PlantSales (5) 

E. Product Sales (6) 

Total 

660 

14,260 

60 

4 7ZI.4 

5;441.4 

360.0 686.2 

1,056 1,478.4 

9.4 
_741 42:, 

11, 157"i4 18 731.0 

1,219.1 

1,900.8 

b2637.4 

1;9,497. 3 

2,Z65.3 

5,755.2 

57,456.6 

79,077.1 

0Ow 



TABLE V B-15 (cont.) 

Application of Funds 

A. Organization Exp. 

B. Fixed Assets (8) 

C. Nurseries (9) 

(7) 2543 

7,529.9 

1,043.4 1,309.4 1,575.4 1,213 

7,029.9 

1,101 

250 

14, 559. 8 

6,242.2 

D. Operating Coate: 

(1) Raw material (10) 
(2) Salarias (1') 
(3) Advisor 
(4) Packaging (12) 
(5) Fuel (13) 
(6) Oter (14) 

Total Operating Costs 

350 
1,800 

219.6 

2, 369.6 

482 
602 

1,800 
545.3 
46.9 

698.7 

4,174.9 

9812 
602 

1,110.9 
95.5 

698.7 

3,489.1 

1,670 
602 

1,389.3 
162.5 
698.7 

5,022.5 

Z, 6'8 
602 

3,007 
258. 6 
698. 

7,224.3 

5,792 
2,758 
3,600 
6,552.5 

563. 5 
3.014.4 

22,280.4 

E. Farm Credit 777.6 777.6 936.1 1,128.3 789.6 4,409.2 

F. Loan Repaym.ent 

(1) Principal 
(2) nt ost 

Total Application 
Caah Flow (Pre-Tax) 

Atnual 
cumulatie 

11,970.5 

2,289.5 
2,289.5 

6,261.9 

(8)0.5) 
1,469 

6,000.6 

5,156.6 
6.625.8 

1,000 
500 

8,863.8 

9,867. 2 
16,493.0 

1,000 
400 

17,544.8 

11,942.5 
28,435.5 

2,000 
900 

50,641.6 

28,435.5 
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V B-15Notes to Table 

(1) 	 Derived from "Perfile" Op. Cit. 

two(2) 	 Equal to t.e estlx-tec* cost of a technical advisor for 

years at $b 1,800,OO per year. 

(3) 	 Terms: 2 years grace; repayment in 5 equA iLnstalhneats, 
interest 101. 

repayment in 3 equal instalmentw,(4) 	 Terms: 2 years grace; 

interest 131j. fiee Table V B-Is. 

See 	 Table 
(5) Tea plants sold to farmers at $b. 2. 2 per plant. 

V B-12. 

(6) 	 Calculated as follows: 

For each 2, 000 Kg. of green leaves processed:
 
No. Price Total
 

tea bags 1,320 $b. 64.4 85,000Boxes of 100 
11,800
1/4 lb. box 984 12 


1/2 lb. box 100 24 Z4
 
99,200
 

See 	Table V B-6 for production schedule.
 

(7) 	Includes estimated costs of feasibility study, 
professional
 

assistance and corporate organization costs. 

f8) 	 See Table V B-14 for detail. 

costs.
(9) 	 Includes all nursery establishment and operating 

of green tea.
(10) 	 Price to farmer assumed to be $b. 5/Kg. 

(11) 	 See "Perfil" Op. Cit. All personnel, including an lng. Agr6nomo 
but directin the first year, no

and his assistant are included 


plant labor.
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(12) 	 Ca1cMated: for each 2,000 Ig. of green leaves procesied, 

$b. 11,313. 

green 	leaves processed,(13) 	 Calculated: for each 2, 000 Kg. of 

$b. 972. 8. 

adminietration(14) 	 Includesi Maintawuce and repair, insurance. 
at 65% of salaries and labor.costs, and "prestaciones sociales) 



Table V B-16 

Tea Corporation 

Income, Expenses, Profit and Loss Sumnuary, By Yr.ar 

(in $b. 000s) 

Income 1 2 3 4 5 

A. Sale s 

• Tea plants 
Products 

660 660 
4,781.4 

1,056 
9L 741.4 

1,476.4 
16,566.4 

1,900.8 
26,367.4 

B. Interest 101.1 168.5 269.4 

TOTAL INCOME 660 5,441.4 10,898.4 18,213.3 28,537.6 

Exenses-

A. Operating Costs; nur
series and plant. 3, 381.0 5,449. 1 5,028. 0 6,213. 7 8, 423.2 

B. Depr. & Amort. 623.8 623- 8 623.8 623.8 1,247.6 

C. Interest - - - 500 400 

TOTAL EXPENSES 4, 004. 8 6,-072.9 5,651.8 7, 337.5 10, 070.8 

NET PRE TAX PROFIT 

Annuel 
Cumulative 

(3,344.8) 
(3,376.8) 

(631.5) 
P, 97L. 3) 

5,246.6 
1,270. 3 

10,875.8 
IZ, 146. 1 

18,466.8 
30, 612.9 

Return on Mareholder w 

Capi :l ($b. 5, 000, 000) 105% 218% 369% 0 
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Table V B-17 

Surnyar' of Tea Program Requirements 

Program requirements for the verticut1ly integrated 

through the Authority, are: 

(1) For 40% of the share capital 2,000,000 

(2) Paid In surplus 3, 600, 000 

(3) Loan to the corporation 5, 000, 000 

Terms: 3 year grace period; 
repWyment in 5 equal annue.l 
installments; interest 10% __..____.__ 

TOTAL $b. 10, 600, 000 

V B-31 

tea corporation, 

100, 000 

180, 000 

z50, 000 

US$ 430, 000 
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3. 	 Vertically Integrated Corporation for Rubber
 

- General Considerations
 

a) The market: Since the end of World War II the motorization 

of Western Europe and Japan together with continued expansion in 

North America has been a major growth phenomenon. The 

automative industry accounts for approximately two-thirde of total 

rubber consumption, and growth of the world rubber econway from 

1948 to 1973 was rapid and steady at an annual rate of 6. 3%y. 

During the same period, the use of synthetic rubbars becamt 

predominant; at the moment, the world market is roughly divi-ied 

69%A synthetic and 31% natural. 

Production of synthetic rubbero depends on the supply of chemical 

feedstocks, largely petroleun based. When, in 197S worl crude 

oil prices quadrupled, the average cost of producing synthetic 

rubbers in the major industrialized countries increased from 75-100%; 

whereas the direct impact of the oil price change on production costs 

of natural rubber was less than 1076. If c>',tngea in labor coots 

(representing 55% of natural rubber productirn costs) are taken into 

account, then the increase was still less than 3076. 

The long-term cost competitiveness of natural rubber can only be 

strengthened by recent and projected future increases in the price 
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of crude, even though total world elastomrer demand is expected to 

pergrow more slowly through 1990 (5 to 5. 5%, or about 1 percent 

In spite of this, overallannum below the historical rate). 

prospects for both natural and synthetic sectors are good. 

rubber producers' stand point, anParticularly from the natural 

export market for a primary commodity which is expected to expand 

at 5% per annum represents an unusual growth opportunity. More

over, tae prospects are 	&,at natural rubber supply will not keep 

the of the that a gap of pace with demand during decade 180s, and 

to appear by the end of theapproxtmately 500,000 tons is likely 

and Farperiod. In consequence, a number of Latin Americin 

Eastern producers have budgeted substantial sums for increased 

this export gap shouldrubber production: on a much smaller scale, 

be considered as an opportunity for the Chapare to exploit a minimum 

plantation of 2000 Ha., distributed at an average of 2 Hao. per 

farm family. 

product,It must be mentioned that because of the nature of the 


the time horizons involved in rubber growing far exceed the 5-year
 

range of the project.
 

b) Micro-zones selected: Rubber presents no special problems 

areas of seven of theof cultivation and can be grown in selected 


nine micro-zones.
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c) Labor conditions: As most of the labor applied to a given 

small-holder hectarage will consist of that supplied by the farmer 

and his family, we have assumed no expenses charged to labor and 

it beall income as returns to labor. At some future time may 

feasible to consider estate-type cultivation of rubber; but meanwhile 

we are talking about 1000 farm families each planting 2 Ha. of 

rubber together with legimir.ous cover and intercropping of annuals 

between the trees; the intercropping willthirdrubber after year 

be possible only in avenues becaube of the shade cost by the trees. 

have had to be made, assunptions whichA number of assumptions 

appear reasonable in the light of experience n the Amazon basin 

regions of northern Bolivia, and appropriate to thd conditions which 

will obtain the Chapare. 

a) Trees vill be planted 3. 4 x 6 meters, i. e., th rows of 

trees are 6 meters apart, and 3. 4 meters apart on the rows. 

This gives 490 trees to the hectare, which will later have to be 

thinned out to get rid of poorly-developed, broken or low-yielding 

final working density.trees. 350-400 trees/Ha. should be the 


trees come into production, the half-spiral tap is
b) After 

used for the first three years, with tapping every other day; 

a full spiral tap is used every fourth day. On the full-spirallater 


300 trees per day, and each tree
system, the farmer can handle 
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80 year: 80 x 375 
should b tapped every 4th day, say times a 

Z Ha. = 600, 000 taps 300 = ZOO man-daytl. However,
trees/lHa. x 

to be done by the farmer 
the actual tapping and pruning, which has 

of the time or 50-65 
himcif, will only take one-fourth to one-third 

the work is in the collection of t'e latex plus
man-days; most of 

the first 5 years which can be done 
30 days of weeding/yr. during 

by the farmori family. 

a low range
c) Estimates of yields vary widely; we havE. ured 

on the half-spiral oystein r.s faollows:
of actual Chapaie figures 

-

tapping day 6. 08 Kga.

35 cc. latex/day = 38 grams latex x 160 

0. 3 (dry rubber content factor) = 1. 82 Kga. r~vy iubbcr x 
latux/tre- x 

375 trm.ep/fla, ('30 X~gb./Ha. 

the cubject of prmproductlonon 

7-L" years after planting appears reasopnble, with full 

d) Op!nionks of Spocialiato vary 

timc, but 


after. For purposes of eimplification,

producthn i- yc.. 10 awd 

we are urino id year prcjctionas, with production baginning in year 

8, at vi avorage yield of 680 Kgo./Ha. 

We do foresee major acceptancem) Arccptance: not any 

clear frcn the beginning thatthat it is rad#eproblem, provided 

enterprice, will pay
tho Rubber Crrporn.tion will act ar, a busines 

will supply
the bf-st pricer it can convietcint with good management, 

tvchai al a, ,.ntnce in the itart-up period, 
all necesoary credit and 


subridized prices 
 (see
but will not underti.kc to :natrh raziisn 

http:underti.kc
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spans involved, it may be worthwhile
below). In view of the Uine 

accepting farmers a guaranteed minlxrum 
to calculate and offer to 


price for their crop based on a quality scale.
 

ZO Has. cover cropas follows:The acceptance rate is estimated 

in year t -o,
in year one, 200 Has, rubber and 200 Has. cover 

in years 3, 4 and S.
600 Has. rubber and 600 has. cover 

f) Rebrns to farmcrst The Corporation will not u.cc~rily 

in ordor to a.rantee Its 
be the sole buyer of Chapare rubber, and 


to adjust prices reguu,-'y go ava to
 
own supplies it will have 


of sharoholdera 
 and gvor. The c rtfng 
reconcile the interests 


owned by priv.at. .,imjority) share
laminating plant in Riberalta, 

linov, ;-xoro philanthropic
holders and the CBF, seems to be 	 run on 


posaible by p::oxlmlty to the

than commercial, a situation made 


passage of rubber over that frontier, and

Brazilian frontiar, free 

own growers,on Brazilian territory to theirsubstantial subnidies 


benefit freely. At the
 
from which Bolivian growers/collectors 


$1. 90-1. 95/Kg. in "bolaches", vvhile
 
moment Riberalta Is paying 


are paying $2. 00/Kg. or one-third more than the

the Brazilians 


York price of $1. 50/Kg.
present New 

world market pricci the Corporation
In order to export at today's 

pesos/Kg. and add 9 pesom for processilng,
could pay the farmer 21 

This would yield a farm income of 14,280
transport and profit. 

pesos/Ha. per oainumr 
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fact that te 	 based on toda'. nat'a-ndicalculation isAside from the 

are well below those expoced ten years from
rubber prices, which 

now, it alo assur'nes an azport transaction and export pricea: a 

more realistic assuml.Lion is thnt -imra1tlI c',ntinue to ship 

b i chabarba tire,
almost all of it, producti2 .. to Brazil, loevi2,r 

por year *o the 'bhpare
opare parLs and shooe aarket of 350-375 tuve 

(it may be necessary to enforce the a.sn2.joh~bjon aLAst 

of natural rubber in order. to e'rae .hic niwxket).imports 

oxe- o' . h of it: proCv.tiAn
In this case, the Corporation 7.,suid it-11 


(340 tons) at the domestic price of $3/Kgp ;rai thre-fotu'tn (I,0Z
 

the domertle

tons) at the prevailing export price of $1. 50/Kg. : 


of the price to the farmer could be dubled, which Timuld
 
component 


return of 26. Z5 pesoa/Kg. or 
17,850 pesos/Ma.
give him an average 

per annum. Likewise, the Corporation average selling price would 

become $1,875 CIF.
 

- Operation of the Corporation
 

A. Phase I- Initiation of Production 

a) 	Genetic material: the Corporation will have to import seed 

be established
and bndwood, set up nurseries where rubber planto can 


and then supply the plants to the farmer. it is

and grafted, 

proposed that the Corporation receive grant from the Areaa 

are estimatedto cover all nursery costs, whichDevelopment Authority 


490,000 for 980,000 seedlings, plus

at 10 posou per plant or US$. 
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locations will be$10,000 worth of cover crop seed. NMrsery 

in agreemnentdetermined by the Corporation's technical personnel 

nursery laborwith the sindicatos concerned. who will recommenid 

.to 'a pcid oun of the Authority grant. 

b) The Corporation will supply budded see4tnJmga to farmers 

crop seei duringat'the aarme price r.' 10 pesos each, plus cover 

seed should be plentiful in the
the first 5 yea.-, after which time 

area, It will be necessary for tha Corporation to furnish thls 

on credit according to the estimated acceptance schedollematerial 

as iollows: 

Ha. Credit 0(0 nsoL)Year, 

40*1 200 

2 zoo ,020 

3 600 3,040 

600 2,9404 

5 600 -Uo 

10,000 

* Cover crop aeed only, at 200 pesos/Ha. 

granted at 13% per annum, repayable from y.ar
Credit will be 


2 over 12 years.
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c) The personnel of the Corporation in the initial phase will be 

in Villa Tunari and divided into office andlocated in rented space 

staff will be paid from corporate funds,technical staff: office 

out of a grant from the Area Development Authority.technical staff 

The Ing. Agr6nomo will ac. as General Manager. 

iunds to procure andd) The Authority will also proi, de grant 

use of the Corporation's tchbnicalmaintain two vehicles for the 

personnel during the preproruction period. 

e) During this phase, Corporation tecuical staff will liaise 

with, and have to rely heavily upon, IBTA and UFLA technical 

should not be needed unleasassistance neople. Oiatside advisors 

serious problems arise with tree estaolishmlent or disezoe-

B. Phase 11- Construction 

a) 	In the course of year 6, the Corporation should be fully 

to its corporate ebarter; in thatconstituted and funded according 

year it will have to arrange for major construction and equipment 

exponditure.
 

b) The Board of Directors of the Corporation should appoint
 

a Ceneral Manager with appropriate qualifications, preferably in
 

the rubber industry, and recruit experenced production and sales
 

managers.
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c) Outside advice will be required for plant design, construction 

supervision and machinery specification on the usual percentage terms, 

in the latter 
a turn key operaticn is preferred by the 	 Board.unless 

expense, especially for small to medium-size case, the additional 

more than compensated for by the efficiencies in
plants, is usually 

a single contractor under appr -priato safeguards; the
dealing with 

muot be jointly involved in maklng
G.M. 	 and the Production Mgr. 

to the Board.recommendations 

Study done by Brazilian Consultants for ad) A CORDENO 

been available to 	us, determinedplant in Cobija, which has not 

that a 500 gross ton installation (after 32% losseu, 340 net tons) 

would be too small to be economical; the Riboralta plant, at 3,000 

gross tons, has made a profit every year 	 since it began in I 72 :
 

million, net profit
(Riberalta estimated sales in 1979 are $3 


$150 thousand). Between the two extreme* we have been told by
 

a one-third to one-half

the Riberalta management that plant of from 


would be

the size of 	Riberalta (i.e., 1,000-1, 500 gross tons) 

because coots can be reduced in almost direct proportion
economical 


750 gross tons, 500
 
to production down to a cut-off point of about 


tons dry rubber, i.e., just above the capacity of the proposed
 

which was not considered feasible.CORDENO plant, 

we are recommending the installation of a plant
e) Accordingly 

year 7 at a total cost of about US$. 1. Z million,
in the course of 

about gross
based on today's 	approximate cost of processing 1,500 
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tous of rubber in "bolacbas", or latex equivalent, into 1,000-1, 100 

tons of dry rubber, wbinh shold he adequate to handle a total 

planned Chapare production of 1,360 tons, coming on stream over 

years 8-13 and beyond.
 

C. Phaae M - Operation 

a) The collection of raw latex tan be carried out in two ways, 

either by field coagulation into "bolachas", or by rugulLr pick-up 

by truck of raw, ammonia-diluted latex for fachry coagulation and 

latter Ii much the bettor raethod; the additionilprocesaing. The 

expense of collection should be more than covered by the better 

quality and price of the final product 

for natural rubber has become increasinglyb) WTh market 

the first introduction ofsophisticated over the past 15 years since 


guarantee to
MalaysLan technically-spacifiod rubber grades, wbich 

volatilethe buyer the percentao contents of dirt, ash, nitrogen, 

mterials, eta., together with uniformity of one block of rubber 

with another of the same specification. Some 35% of the world's 

in this form in preference to thevatural rubber is now traded 


We have no information on the
traditional ribbed smokod sheet. 


in producing technicallyprocesses and additional costs involved 

specified rubber; but the Malaysian government has recently made 

a number of full traveUing scholarships to Bolivianavailable 

graduate agronomists ko enable them to study all aspects of ribber 

advantage should be taken ofproduction in Malaysia, and inmediate 
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this opportunity. The costs 	mentioned in preceding sections are 

it may well )e that more modernbased on traditional milling; 

processes can be economically used on a small scale. In any 

and during that time the most advant&geouscase, rubber ,takes time, 


type ard degroe of procescing should be d6termined with Malaysian
 

assitance. 

and Inexpensive.c) Sale. arrangments should be kept simple 

commissionThe Corpration should have a Sales Manager, part-time 

Pat, and brokerrge arrangerepresentatives in Cochabamba and La 

ments in New York and London. 

-_Financial Structure ef the Corporation 

cash flow estimates, the CorporationAs shown on the attached 

will need US$. 80, 000 of equity capital in the first year, and a 

funds in year 7, split 50-50 betweentotal of US$. 1. 5 million of new 

equity and loan. 

The Corporation will, therefore, be capitalized at $830, 000,
 

$498, 000 to be placed privately and $332,000 to be held by the
 

Area Development Authority. The Authority will also lend the 

5 equal installmentsCorporation $750, 000 in year 7, to be repaid in 


at 10% Interest in years 10-14 inclusive.
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In addition, the Corporation will receive grants from the Authority 

to finance the establishment and operation of nursories, the 

maintenance of a smal agro-technical and extension staff during 

the first five years, together with transport. Total ADA grants 

and willwill therefore amount to $663, 000 (ae breakdown below) 

be shown on the Corporation's books as paid-in surplus. 

Nursery costs $. 500,000 

Salaries 108,000 

Vehicles 15, 000 

Vehicle operation 37,500 

Travel Z, 500 

TOTAL $. 663,000 



- 233 -	 N' B-44 

for the ADA are,The financial impliC.&.1ns of the project 

therefore: 

Equity financing $. 332,000 

Loan 750, 000 

663000 

TOTAL $. 1, 745,000 

Grant* 

-Cash Flow Estimates 

a) Source of Funds 

1) Farmer Credit Repayment for Seedlings providev the 

from a grant nomtheCorporation with the inconie 	 resulting 

of $500, 000 in the form: of rubberAuthority to the Corporation 

tree seedlings, shown under lapplicatier of funds" as nursery 

costs. This amount Is reimburse- br farmers at '63% Over 12 

years. Bacauce of th°-e 1c:j time-spana involved,this formula 

the Ta. Corporation, where 	farm creditdiffers fronn that uved in 

and nursery costs arein effset partially by tez. plant vales, 

Principml and interest are calcilatedeepaxately. accounted for. 

togeiber, 12 years e. 13%. 

2) Product Sales are calculated on the bt.its of the given 

per average yield of 680 Kgs./Ha. x $1,875 CIF.,
rate of acceplance 


which is a weighted average export/doieetic price.
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b) 	Application of funds: 

1) All items in parentheses are ADA Irant to the 

Corporation; 

2) Office salaries cover an accountant and a secretary 

in 	yeara 1-5, plus a General Mgr, in year 6 and & Sales Mgr. 

in Iear 7. 

3) Technical Salaries include an Ing. Agr6norno finitially 

acting Gen. Mgr.) and extensionist and a secretary. Fromv year 

1-5 their salaries, transport and travel are paid for by the PDA; 

from year 6 , the Corporation assumes responsibility. 

of the4) 	 Production salnry in years 6 and 7 is that 

Mgr. ; from year 8 on, the total sum Lncludea theProduction 

manager, two meclmnics at $3, 600, 10 drivers at $2, 700, 2 

$900.30 workers and 2 guards atforemen at $1,200, 


payment to farmers
5) 	 Raw materials = accepting at 

26.25 	pesos/(g. dry rubber.
 

6) Offices will be rented In Villa Tunari until plant
 

and offices are built in year 7. 

7) Vehicle operation expenses are calculated at 50% per 

of 	vehicle cost, to cover fuel, maintenance and insurance. annum 

8) Social security = additional benefits to the labor force 

on wages and salaries.and is calculated as a 6576 overrided 
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9) Lo" Se et covers 5 equal installments to repay 

intorest are calculcted
the ADA loan of $750,000; principal and 

years grace, 5 yearrs repayment at 10%.together, 2 



T;ble No. V B-18 
(US$)RUBBER CORP. - CASH FLOW 

YEAR 1 2 3 4 5 6 7 8 9 

Source of funds: 

Shareholders 
Private Sector 
Authority 

ADA Loan at 10% 
Fa:rner credit repmt. 

48000 
32000 

338 8956 34811 59651 84493 

450000 
300000 
750000 

84493 84495 84493 

for seedlings at 
Product sales 

Total source 

13%0 

80000 338 8956 34811 59651 84493 1584493 
255000 
339493 

1020000 
1104493 

Application of funds: 
Plant & Eqpmt.,offices 
Nursery costs (ADA) 
Office Salaries 
Technical salaries (ADA) 
Production sal. & wages 
Raw materials 

(2000) 
12600 

(21600) 

(51000) (153000) 
12600 12600 

(21600) (21600) 

(147000) 
12600 

(21600) 

(147000) 
12600 

(21600) 
21600 
21600 

9000 

1200000 

34200 
21600 

9000 

34200 
21600 
74400 

178500 

34200 
21600 
74400 

714000 

Office capt. & fun. 
Office Supplies 
Vehicles (ag.use- A-DA) (2) 
Vehicles (production) 
Travel ofc. 
Travel tech. pers. (ADA) 
Office rent 

4225 
120 

(15000) 

500 
(500) 
1000 

120 

500 
(500) 
1000 

120 

500 
(500) 
1000 

1zo 

500 
(500) 
1000 

120 

500 
500) 

1000 

200 

5000 
1000 
1000 

200 

1500 
500 
-

200 

80000 
1500 
500 
-

200 

1500 
500 
-

Vehicle operation 
JADA yr.s. 1-5 
Public utilities 
Plant op. & maint. 
Social security, etc. 

(7500) 
270 

410 

(7500) 
270 

4410 

(7500) 
270 

4410 

(7560) 
270 

4410 

(7500) 
270 

4410-

7500 
270 

33930 

47500 
2700 

42120 

47500 
2700 

30000 
84630 

47500 
2700 

30000 
84630 

Repaym-ant of loan 
Total application 

Cash flow-annual 
Cumulative 

23125 18900 
56875 -18562 
56875 38313 

189C0 
-99"4 
28369 

18900 
15911 
44280 

18900 
40751 
85031 

101100 
-16607 
68424 

1359320 
225173 
293597 

555730 
-216237 

77360 

1011230 
93263 

170623 



Coatlation of Table No. V 

Source of funds: 

Shareholders
 
Private Sector
 
Authority
 

ADA Loan at 10%
 
Farmer credit repmt 

for seedlings at 13%
 

Product sales 

Total source 

Application of funds: 
Plant & Eqpmt., offices 
Nurvery costs (ADA) 
Office salaries 
Technical salaries (ADA) 
Production sal. & wages 
Raw materizls 
Office capt. & fun. 
Office Supplies 
Vehicles (ag.use-AUA) (2) 
Vehicles (production) 
Travel ofc. 

Traval tech. pers. (ADA) 
Office rent 
Vehicle operation 
ADA -r.o. 1-5 
Pblic uilities 
Plant op. !: m&nt 
Social se-urity, etc. 
lepayment of loan 


Total application 

Cash flow- annual 

CUMU1att7e 
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YEAR 10 

84493 

1785000 
1869493 

34200 
21600 
74400 

1249500 


200 

1500 

500 
-

47500 

2700 
30000 

84630 

197848 
1744578 
124915 

295538 


11 

84493 

2550000 
2634493 

34200 
21600 
74400 

1785000 


200 

1500 

500 

-

47500 
2700 
30000 

84630 

197848 
2280078 
354415 

649953 


12 

84493 

2550000 
2634493 


34200 
21600 
74400 

1785000
 

200 

1500
 
500 

" 

475C0
 
2700
 
30000
 

8"30 
197948 

220073 
354415 

1004368 


13 

84493 

2550000 
2634493 


197848 
Z280078 
354415 

1358783 


14 

84155 

2550000 
2634155 


197848 
2280078 
354077 

1712860 


15 

75537 

2550000 
2625537
 

< 
-- w 

2082230 
543307 o 

2256 167 



Continuation of Table No. V B-18 YEAR 16 17 18 TOTAL 

Source of fands: 
Sharcholde rs 

Private Sector 438000 
Authority 

ADA Loan at 10% 
Farrrer credit repayment 49682 24841 0 

3000 
150000 
1013915 

for seedlings at 135 
Product sales 

Total source 
2550000 
Z599682 

'550000 
2574841 

2550000 
2550000 

23460000 
26053915 

Application of funds: 
Plant & Eqprnt., offices 
Nursery costs (ADA) 
Office salaries 
Tech-nicaL salaries (ADA) 
Proeuction sai. & wages 
_taw materials 
Office capt. & fun. 
Office Supplies 
Vehicles (ag. use-ADA) (2) 
Vehicles (production) 
Travel ofc. 
Office rent 
Vehicle cpcration 
ADA yrs. 1-5 
Public utilities 
Plart op. & maintenance 
Social security, etc. 
Repayment of loan 
Total applicaLion 

Cash flow - arnual 

...... 
2082230 

517452 
20B230 
492611 

2082230 
467770 

989Z40 
22319915 

-

Cumulative 2773619 3266230 3734000 3734000 
10 
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L.S$bVEE.ER U PO..TIMk, - FWFOfT MW~ 1LOS5 Ta~1 

PULICeF t-.C-C 
Sales oni credit 

338 "'950 343M 51bi5i 493 P4493 -,9 24493 

Total 3:8 89-Z5 31,11 59651 8'493 111;11 7393 119QC40!3a 

Upcerating Costs 
Depreciation jP1axst 
beozicition Odter 
12r.terest 

Total 

Nett Profit 

QIM012tive 

23125 

2Z125 

-23125 

-23125 

1 BSMJG 

4323 

IJ323 

-IS95 

-421le 

1- Y,. 

A23 

19:23 

IOlU7 

-SZA77 

IS.IDO 

423 

19323 

ls~a, 

-iO9 

18Es-Au 

4n 

11,1323 

4032G 

7, V 

lufluC 

42i 

101523 

-17030 

-4391 

I. -32(1 

423 

1597,13 

-- C;so 

- 88" 41 

47b7.1 lti1163U 
(AAENjU uUGO 
9438423 

Z(41Z3 107bb

-ZD66O 24SAO 

-29360-1 -2b87(il 



ADiJI No. V B-1 (cont.) 

16 11 12 13 14 15 10 17 %b 

Incomie 

Pryduct SIles 
luiA'er TreSales on credit 

1785UjU 
S4493 

2500f0J 
84493 

Z235000O 
84493 84493 

ZSSUOJUOO 
84ISS 

2550U00 
75537 

253UUUu 
49b82 

255iDt0 
24841 

ThSuUOU 
0 

Total 18L9493 2634493 2G3.1493 234493 2634155 225537 259982 2574841 250000 

Tcpcnses 

(pratir 'osts
Isepreciatio Plant 

i~predatio,) Othcr 
Interest 

1546730 2082230
00 60000 

8423 8423 
IV7848 197848 

2082230 

8423 
197R4S 

20823 2082250 
'60000ot) 60600 

8423 8423 
147849 197848 

2082230 
60000 

8423 

2082230 
CO(P0 

8423 

2082230 
60000 

3423 

20S2230 
60OU0 

8423 

Total 1813001 2348501 2348501 2348501 2348501 2150b53 215u53 2150653 21S0W53 

Nut Profit 
cukdative 

56492 
- 212269 

235992 
73723 

285992 
359715 

285992 
645707 

285014 
g31361 

474884 
14(,124i 

449029 
18aS274 

424188 
2279462 

319347 
267S809 
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4. ert h.!.qtd CoqPjoratn for 2Caao 

at 3,4Z5 MT. Over
Cacao production In Bolivia 	 in 1978 is eatimated 

ninety percent is produed in cultiva.td areas and about ?70 MT come 

Almost all the cultivatad coca 
from foret growth, Or Wild trees. 

for cczaoconditionsBeni, Favorablei frcrm 1,e Alto 

of Beni, Pando, Cochabamba and 
Production 

productio 6xis in the Departanents 

Santa Croz - in addition to 	 the Alto BounL 

are about US$1. 35 per lb. an, predictionspricesCurrent world cacao 


world
somewhat short of 
of FAO Indicate th! world cupply will be 

term (3 - 5 yeaTr). They further predict
derrLand over the rnediur 

that prices probab)y wtil never again fall so low that the crop will be 

of the reportu on the cacao 
ut.rofitable for the producer. Volume Il 

production and consuimptionin the Alto ]3en3'1 projects 	 cacaoproject 

projections show prod-ictlon
in Bolivia from 1978 through 1989. These 

-over the 10 year
exceeding consumption by a slightly widening mrgi 


anywhere ;ear accurate, there
 
time period. If these projections are 

further cacao imports and Bolivia will bt able 
will be no. need for 


of cacao over tho next several years.
 
to export increasing quantities 

CORDEPAZ, OEA: "Programa do Inverlonat rura 
L/ MPC, LSAP, 

Cacao", La 
el Desarrollo Rural del Alto Beni - Proyecto do 


Paz, Sept. 1979.
 

http:cultiva.td
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Bolivian cacao has not generally been regarded am a high quality 

believed that this is not due to any
product in world trade. It is 

cacao but rather reflects the poor fermentation 
inherent deficiency in the 

and drying practices typically used. 

as team vembvreteam on cacao and spices which hadThe USDA ctudy 

on all phases of cacao prodactlon, procesing
outstanding authorities 

the necesary
and marketing has recomnended that the GOB uudertfh 

to establish cacao plantation: on a
actions to assist smallnarmera 

in selected areas of the Chapare. It was further 
cormnercial basis 


GOB aosist selected groups 
 of farmers in the 
recommended that the 


cacao formentlnq, drying,

establish tecnimcally appropriateChapare to 

high quality and value of the marketable
and storage facilities to insure 

Finally, it was recommended that the GOB provide ft groupo 
cacao. 


assixtance in establi2hing a singlo

of farmers producing cacao with 


agency for cacao boans produced in the Chmpare. The

markettng 

gutdolines for the develonnont 
team left a prelimivary report contmining 


of th activity.
 

isef the &CtlrlV
 

2,000
The program for cacao production in the Chapare envisages 


5, 000 hbectares planted to cacao at the end of
 
participating Nrrera, 

(dry weight) production at the end 
the wixth year and over 3, 000 MT 

Cacao Program Targets.)
of a tan year period. (See Table V B-20, 
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rate one-halfParticipating farmers 	 will be encouraged to plant at the of 

a total of 2.5 hectares over the life of the program.
hectare per year, or 

have potential for cacao production haveFarmers in the areas which 

new crop. The area's were
expressed considerable enthusiasm for the 

good drainage.chosen on the basis of rainfall pattern, soil type and 

with physical potential are:The seven areas 

11 Ibuelo (Micro Zone No. 7) 

2) Villa 14 de Septiembre (Micro Zone No. 5) 

3) Todoe Santos (Micro Zone No. 6)
 

4) Chimore (Micro Zone No. 8)
 

5) Puerto Alegre (Micro Zone No. 8)
 

6) Valle Ivira (Micro Zone No. $)
 

7) Valle Sajt. (Micro Zone No. 9)
 

There are almost 5, 000 farmers in these areas, and it should not be
 

the cacao progra.n. Over one half of
difficult to enroll 2, 000 ior 


these farmers have Z0 hectare of land and could increase their
 

than Z-1/2 hectares farm targeted. It iv

planting to more the per 


also liltely, that, If necessary, the corporation's technical personnel
 

Identify additional nearby areas for cacao production.
will be able to 


Table III B-6 in Chapter III, "Farm Labor Profile for Typical Farm
 

a labor surplus for each
in the Chapare". indicates that there is 

a critical constraint
month of the year. Therefore, labor should not be 


to the cacao program.
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TABLE V B-20 

CACAO PRCORAM TARGET 

Now lid., m(in TAT')Tot&I NoTw 

(1) 	 1981 

30600 00
(P) 

900
(3) 	 1,200 600 600 

800 1,000 1, n,0 69 
(4) 2,000 

179.41,500 3,400
(51, 2,000 

360.01,600 5, 000
(6) 	 2,000 

5, 00 1,265.0
B, 000 

5100 2 344 

(7) 

(8) 	 2,000 

5,000 Z,47.,
(9) 	 2,000 

5,000 ,385.6
(10) 2,000 

aru.
weight of productionL aft4r formatation

This column shows 
of froah beanu; vUII actally bo 

drying. Farnrs Vzodmction 


three tines the amounb i this column.
 

own laznd, 1ranoplantim
Each farmer is rtapmeible for preparing his 

cn faravi. Neto thn cultlv ttion of acao his 
seedlings and attending 

tae ,airlan.
trained and aumitstod by the corw-ation cacao

will be 
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This training will usually be done by groups at the sindicato level, but 

Cacao can be successfully transon a centrally located farmer's plot. 

planted to fields in the Chapare throughout most of the yea- 1. 

in rows 3 metero apart and 3 meters betweenPlants will be apaced 

x staggored planting configuration willplants in the row. Thio 3M 31A 

allow 1, 111 pIant per hectare. Bananas or platano will be planted In 

3 meter spacing to provide shade and an lntermadiateaIt-mr.te rows at 

cash crop. Controsima or stylovanthier may be planted as a ground 

r-ower to control weeds and to add nitrogen to the eoll. (i'elther ths. 

costs nor the benefits oi the intermediate caeh crop aud the ground 

hava been Included In calculations which follow.) 

Each farixir will be vespon&IMis for harvesting the cacao pcda, 

beans and placing them in clean conitzinera for 18.o at 

cover 

7eparating the 


the farm or sisdicato level. Typically, farmeru will harvent 
cacao 

about once every two weeks during the eight month harvest seamon. 

The schedule of farm harvesting and sale of wet cacao beans wil be 

planned and coordinated by the corporation, which Is responsiblo for 

the assembly, procesh-ig, and marketing of the cacao. 

in the Alto Bent for farmers to plantI 	 it is common practice 

an 
annual crop such as rice between the time land ts cleared 

and cacao ts planted. 

http:aIt-mr.te
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wet cacao beans at theThe corporation will buy and take title to 

farmer or sindicato level. The corporation will collect the wet cacao 

within 24 hours of harvest and transport it to one of
in pick-up trucks 

built during the five year period.
the processing facilities that will be 

will have facilities to ferment, dry and store
Each processing center 

cacao beans. 

Farmer Costs and Returns-Individual 

in the program are expected to plant a half
Farmcre participating 

hectare the first year and additional hectarage in subsequent years 

up tu a total of Z-l/Z hectares per farmer, on the avarage. The 

assumed schedule of planting, yields and production is shown in 

Table V B-Zl below. 

TABL' V-B-21 

AND PRODUCTIONASSUMED SCHEDULE OF -PLANTING, YIELDS, 


FOR THE INDIVIDUAL FARMER 
* 

Yield KG/HA. TotalTotal 
Ha. by Year Av. Farm 

Yield ProductionYear Planted of Planting 

""
 1 0.5 .. 

2 	 . 1.0 100 100 50
 
140 140
3 1.5 175 

260
z5o 175
4 2.0 
5 Z.5 350 	 2Z0 440 

6 2.5 400 255 640
 

Full
 
680 1,700

Production 2.5 680 


in Kg. of dry weight.
All yield and production data is 


** Maximum average yield.
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Table V B-23 shows implantation and production coots to the farner 

up t" Zrut harvest for 1/2 hictare of cacao. The farner will "eod 

about .S$300 in credit for his first half hectare and US$130 in each 

of the two subsequent yearm. Purchase of plants and chenicalo for 

s*uipquint plantings ie the major out-of-pocket ezvense. 

On the basis of &e above schedule of plantings, yields, production 

and costs, and at a price of $b30 per kg.1JIt is estimated that a 

farmer could be operating at a profit by the fourth year of the 

program and ave completely recouped his investment by year six. 

At full production, a farmer stands to make as much as $b50, 000 

(excluding labor costs) on 2-1/2 hectares of cacao. 

J $b30. 00 per kg. dry. weight equivalent. The farmer actually 
sells fresh beans to the corporation at about $1,10.00 per kg. 
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OF 
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MultasUonthl AgpbusifneB Systems, Ino.
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TABLE V B-ZZ
 

ESTIMAATED FARMER COSTS AND CREDIT NEEDS
 

PER ./Z H % TO FIRST HARVEST
 

First Year
 

$b 2, 000
Laud Preparatiorn * 


Plant purcbase at $b3.5 per plant 1,946
 

Z00
Transplanting * 


3,,000
Sprayer and Toole 

530Insecticides and Fungicidev 

Second Year
 

S00
insecticides and Fungicides 


$b 8, 146
TOTAL 

2.ZOOLess farmer labor 

Amount to be financed $b 5, 946
 
(US$297.30)
 

Farmer. labor not to be financed. 

http:US$297.30
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-Corporation Start Up and Production Develognent 

Phase 

There will be certain expenses involved in organizing the corporation. 

e.g., lawyer's fees, registration fees. These are oetimated at 

$bZSO, 000. Also, there will be a need for a certain number of 

personnel and their support costs during this phaso. These can be 

divided into two categories: 

(a) 	 technical personnel (who perform a role similar to that of the 

service if this function were to be provided by the governextension 

ment) and whose costa during an initial five year period, ae there

fore proposed to be handled as a grant by the Area Development 

Authrority to the Corporation, with these amounts reflected on the 

as paid in surplus. It is estimated tIt twoCorporation's books 

technical anaistants will be needed.Ingeniero Agronomos and two 

Their cost and that of ?. jeeps and 2 motorcyclcs, plun the operating 

over period,costs of the vehicles c-meo to $b4, 749,000 the five year 

the time needed for the corporation to begin producing a positive 

annual cash flow.
 

who should be paid
(b) Administrative and management personnel, 


from corporate equity funds. It is estimated that an accountant and
 

will be needed in year one of the program, a generaltwo secretaries 

manager in year three (one of the Ingeniero Agronomos can act in 

this capacity until then), and a sales manager in year four. 
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may be a need for short term consultants,(c) In addition, there 

both 	 in connection with the development of production and in installing 

are budgeting U.S$50,000and operating the first processing plants. We 

that this be financed by a grant
per year for this purpose and propose 

if and when needed.from the Area Development Authority 

-Nursery Operations 

the major effort Will involveDuring the production development phase, 

for farmer acceptors, and prov"idingsetting up nurseries, arranging 

the latter with technical assistance -- all with 	and through the sindi

catos. 

newly established nurseries !, the Chapare,
Apparently there are , or 3 

but the team has no further information about them. 

shows seed requirements,V B-23 "Seed and Plant Requirements",Table 


and plants available for distribution
of coste,suggested source seea 

This table supposes a 15 percent loss from
to participating farmers. 


the seedlings are ready to transplant. Cacao

planting of seed until 


seeaiings are normally transplanted when they are six months old.
 



TAI;L 'V 1-23
 

SLiV ka) PIANT H-L WIRL'EiVI
 

Scurce 2/
 

Year 
seedRcqB I o. 

AIZ, 

Plnnts 

bni 
Ccst

b 

Ivr'1Plants 
Cost 

No. Plants $b (000's) 
To.al
Ccst 

Required for 
Distribution 

1 383,295 383,235 383.3 383.3 -0

2 760,820 ?66,820 766.8 ,"(b.8 333)300 

3 1,277,650 800,080 800.0 477,650 621.0 1,421.0 666,800 

4 1,916,475 800,0O0 800.0 1,1l,47S 1,451.4 2,251.4 1,111,000 

S 2,044,241 80,vj0 800,0 1,244,240 1,617.5 2,41 .S 1,666,S00 

1,777,00 

3,LA-, 115 3,550.1 2,838,365 3,b89.q 7,240.0 5,555,200

WDAL 6,38s,48G 


"( ano aic Spic:",,Preliminary report of bSLA PASA,(saAcdI/ Plants requirod plus 15% as 
- loam to bolivia 

that inported seeds Will cost 1.32/ 	 It is asswued that scod from to &mii costs I peso ecch and 

pesos each. 
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is kj3 V 5-24.tOf Riukierisme shonA rsPvl
Tho scheduje ior esa~ih 

Loctiorn of n ,;tertenl sh.iuld be, detzavmined by tc-laal pr:c2'"i 

coeiderLngt 

c -..plnLwtz-lan.it) Location~ rif Ir." 

arPacitv .. .n fu--,_-rIeg 'tli a LtLuual
We romicnvncnid a tolt 

lu t;.,, rc-r_-fxnG) P9rodaicLrmclnof 100. 000 p~vn'Ae (Cr id. 

v.~Uel be1 
Ciz- d t'ti.14-flr of '3~a

yor.? of nun'ety lfe. 

car rittof Sin Its littit! Ots5U. 
according to eoirc1 of ib'- .zed., 


raer led will ropt about T'$5. 000,

of -...A n trmery thz e 


ai tilIiu cand Incl~dlng the first reAtT
 

e,cuding cost of seed4 

or thue caste.2-65 'j_,vsa brekfioflT:b.,- Voperattng costs. 

coaks rar nucb a, i'azsry are sahowin Tcmbl; V 13-26. 
Annual oD~tatiflg 


are mat inr-ludcd.
eed coat, 

overall zuroery cumpvnent 

Note that 

Table V B-27 aumr.ridEF cos'6 Tor the 

program • Abut ars rril'Ior. dnll.&rz aot.t Vim year-.
of the cacao 


aro inclIded 
 It. this 'ia'tc.
Agrgtgatc -oed costs by 	 yetr 

of sales c1 seedin~gs to farmer' , r $b3. 50 
Huroery incomne consits 

.
sra rrarSd In 

each, Coats, Income and annual cash finw omT4

The Ivrgest ddilcit ocr, an' yer.r four ($br ,055, 000).
Tabla V B-16. 


yew-'s opcr'tion
"taut ol the red' by t-P fith
Nura-rieds hould be 


sith
 
&-nd have recou.pe, their 	cumuLaii,e looses by tie enu, .a1 the 

http:recou.pe
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1, L 	 V B-24 

NUUILP OF, J L .LIO| 

o. of 	'&w 
11irseries -Total 

Ycar In (tb tinM 

1 4 4
 
2 3 7
 
3 S 12


17 
I 18 

TQ'1X 	 V'1-25 

LSTIMATE L61 OF NIh NURSLRY IL AhLISIPIaMr 

PU), FIIST 'FyAILSOPElIWAI\ (mLXCI',G ShL) 

(1) 	 Vastcrials, tools, cq-'H.,1,t 
1ool,. 	 aixi equ:plen,
W'.,er 

Lwuiher
 

(2) 	 %ater 
Well drillh (hIcl, 
Water p"', pipe 
rvoriead tnnk, pipe 

(3) 	 Operation 
For-ilizer, pesticide

Hastic plancin., hags 
Pla-tic covers 


(4) 	 Labor 
Caretoker 

Pcons 

(5) 	 Mi sceAlanccus 

54 
10 

casing) 60 
13 
2 

35
 
37.2 
3 

20
 
'12 

10 

TO.AL b. 290.2 

(L'Sli,50O)
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TABRLE V B-26 

LSTIMATEP (Wsr OF NURISFTRT OPERATI(M IN 2ML. 

AiD S IJENT NYEA-MMMMExERI 

(1) Maintmwice 	 mnd reimir 10 

(2) FRrtilizer mid pesticide 	 35 

(3) Labor 

Caretaker 
 20
 
Peonm 	 42 

(4) Mtiscelaneous 	 10 

"ITAL 	 3b. 117,0 
(US S,S5u) 

TABLE V B-27
 

1TOTAL BUMW~'I WJSWJ~ (XMS BY YLAR
 

Seed Nursery, Totua Costs 
Year Cos ts/t

1 383.3 1,160.8 1,544.1 77,20S 

2 766.8 1,338.6 2,10S.4 105,270 

3 1,421.0 2,270.0 3,691.0 184,SS( 

4 2,251.4 2,855.0 5,106.4 255,320 

S 2,417.5 2,279.2 4,696.7 234,835 

b 2,106.0 2,106.: 105.300 

7,24Q.0 12,009.6 4b. 19,249.6 US$ 962,480
 
=BIm""ml~wtwmm mwglmcg~m~mu 

/-7 estimated 800,000 soes Inr car are available from Alto Beni 
- nurserifz at about Sb. 1.00 esch. Iriported seeds cost about Sb. 1.30. 
2/ Includes establishmmt costs and operating costs. 



TABLE V B-28 

CASH.rWL,;_M.SMES AND SEED 

Sb1.(000's) 

Incomo-/ 

Costs 

Cash Flou 
Annual 
Cumulativc 

1,544.A 

(1,544.1) 
(1,544.1) 

1 23 

1,166.6 

2,105.4 

(938.8) 
(2,482.9) 

2,333.8 

3,691.0 

(1,357.2) 
(3,840.1) 

4 

3,888.5 

5,106.4 

(1,217.9) 
(5,058.0) 

5 

S,832.8 

4,6D6.7 

1,130. 1 
(3,921.9) 

6 

6,221.6 

ZlOb,0 

4,115.6 
193.7 

TOTAL 

tUS 

19,443.3 972,165 

19,249.6 962,48U 

193.7 9,orib 

1/ Seedling price to farmer $b. 3.5 per plant. 
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-Farmer Credit 

each farmer acceptor will require approximatelyAQ indicated eariler, 

US$S(LO in credit over the first three yeazo. The credit will be 

provided at 13% interest, with a 2 year grace period and a 3 year 

repayment period. 

program. As
Table V B-Z9 summarizes the credit component of the 

this elemunt of the corporation*acan be seen the peak capitalization for 

year that farmezabegins to repay
coots occurs in yeaz 4, the same 

outlay for credit
their loans. On a cumulative basic, there is a net 

8th year of the program, but by the 5th year repaymentsuntil the 


begin to be larger than new credit extended.
 



TALE V B-29 

FAI CR1IT CC:-&-U-1' (Sb. O)~ 

2 3 4 5 6 7 8 9 10 oT1 

Credit Require-
ment (outlays) 3,507.6 5,035.2 7.692.0 3,424.4 

-1
1,95-6.8 - . - 2IA 7%.t 

Repy 

Principal 
Interest 

- - 1,189.2 
463.8 

2,867.6 
963.2 

5,431.S 
430.4 

5,383.0 
2330.0 

1,357.8 
SU4.S 

1,793.8 
318.0 

652.3 
94.3 

21,676.0 

IA341. 

Total ,-63.C 3.31.4 5,867.9 6,713.0 5,242.3 2,111.8 737.1 26,1S7.3 

.Het Crodit 

Requirenmnt 
Annuml 
mwlative 

(3,567.6) (5,035.2) (6,039.0) 407.0 3,911.1 6,713.8 

(3,567.6) (8,602.8)(0,1,8)(4,2-48)(lO,323.7) (3,611.9) 
5,242.3 
1,630.4 

2,111.8 
3,742.2 

737,1 
4,479.3 
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-Construction Phase 

It in recommended that all fresh beans be processed (fermented and 

dried) in central facilities rather than on the farm for the following 

reason :
 

a) Bolivian cacao iv currently of low quality, primarily 

incauso of ubtandard farm-level processing. 

b) Siguifiicant mavinge will result from centrallzed marketing, 

sto;lage and transportation. 

Processing plants of the type recommended for the program will 

produco about 500 MT of dry cacao from 1500 MT of freh beans per 

year. These arc conciderably larger than the typt of plant die uoned 

in nome detail in "Proyacto de Cacao" cited eartler in the text. WO 

have interpolated frmn the construction costa of the small plants and 

pirarrived at a construction and equipment cost of ten million peso. 


500 MT capacity plant.
 

Location of plants depends primarily on location of production because
 

be iintlated within 24 hourn of harvest.processing of fresh beaus must 

We are planning for a pick up nervice to be provided by each plant to 

the farmer in its area of influence. For these reasons we have 

tentatively programmed for the construction of 2 plants each in 

program years 3, 4 and 5, even though installed willcapacity over

whelmingly exceed anticipated production, (See Table V B-SO) When 

detailed feasibility studies are undertaken, it may be found advantageous 
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to postp e construction of most of these plants and to Increase the 

pick-u I tT,'.k fleet in Lhe ea, ly yearn. Such a change, while it 

iright increatse operating costs, would fAvorably kifluence the c.ath 

,flow projections from what is eho,vr in Table V B-31. 

TABLE V B-30 

PLANT CONSTRUCTION SCHEDULE 

Plants Plant ,a Mtt. 
Number on Capacity AvatlbIIty 

Year Construction Stream (MT dryIca MT dry walght) 

1 

2 

3 2 - -

4 2 2 1000 69
 

5 2 4 2000 180
 

6 1 6 3000 368
 

- 7 3500 IZ65
7 

8 	 - 7 3500 2134
 

- 7 3500 2447
9 


10 - 7 3500 3386
 

To take account of the operation of the plants at a below capacity
 

level in the first six or seven years, we haveestimated operating
 

costs on the 	 following basis: 
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Cost per MT 

EmeaalmYearof Production 
(in $b) 

8,000 

5th 7,000 

6th 6,000. 

7th 5,160 

5, Z60 

4th 

Subsequent years 

The cacao corporation will be funded 50% by stock issues &ad5% 

the stockby a loan from the Development Authority. SLty perceL of 

sactor and 40% by the Developmentwill be held by the private 

Authority. The loan from the Developmnent Authority wtill not be 

if stock is subocribed ams hch.duleo1'required until the third year 

The financial analyais for the cori"oration (Joe Table VB-31) showr a 

the end of fivo years.cash balance of over 21 million pocou at 

corporation has a debt
Ho%-mvor, production is only beginning and the 

at this stage of operations. This debt io scheduledof 50 million peos 

which time there will be
for liquidation by year 16 of the program at 


120 million peoe if dividends are not
 
a positive cash balance of over 


deciared. 

Financial Implications for the Area Development Authority in US$ a re: 

Equity financig 1. 0 miUicn 
2.5 " 

Loan .5 i 
Grant 

4.0 millionTotal 

construction ts delayed, 
If, as indicated in the previous section, plant 

arably postponed.17/ the call up of stock payment can be consi 
Ovith the ADA loan and 
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TAbLM, L 31
 

FiNNIAL ANALYSIS FOR CACAO PH)AXTION WR.ORA.IO M 
5-year 

4 5 Sub-total1 2 

Fi1NG AND SALES I 
A. Shareholder 30,0003,000 27,000
1.Private sector 


2. D eloppent Authrity: 20,0002,000 18,000
-Shares 
 1,835 1,835 1,835 9,749
 
- -Paid in Surplus 2/ 2,409 1,835 

509000
_50,000
B. Loan EmvnDev. Anthj~ty 
Farm Loan Repayen, 1,653' 3,831 5484 
incrling Ljterest 
 5,833 13,222
1,167 2,334 3,B88


I). Sales of Uac o Se ilzgs 4_ 8,970 12,420
1,4S0 


10,526 20,U69 140,875
 
E. Sale of Dry Cacao1" 

7,409 48,002 54,169
'URAL FU ING AND IALES 


APPLICATION OF FUNDS
 
A. Corp.Oranization Cc 250 250
 

900 3,600
540 540 720 900
Exponses
A.CorpOr i.t 720 72u 720 3,00
C.TeliDm, Perscn/el 7/ 720 720 


5,000
1,000 1,001 1,000 1,000 1,00
D.AdvisorNi 115 115 1,149089 115 115 
..Vehicles Wed PGM 9/ 

F. 1stablislmnt &leratioz 

3,691 5,106 4,697 17,143
 
.- 1,544 2,105
o Nurseries 2
 

G. Fixed assets - Plant 

60,00
20,000 20,60 20,000
iquipment 11 !,50 1,260 1,810

h.Operatingr°s 1 2?/ 2,070 5,382 7,452 
7,692 3,424 19,7193,568 5,035
J. Fam Credit 

IS/
K. Loan Repaymnt 
1. Principal
2. Interest
 

4,743 8,048 31,281 38,153 37,498 119,723

=OA[, APPLICATION 


P Ct! r flW 
21,152
2,666 39,954 22,888 (27,327) (17,029)
-Annual 

2,666 42,620 65,508 38,181 21,152

-Cumulative 


http:WR.ORA.IO
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iomtlixtion of Table V B-31 

8 9' 10 Total6 7 

•Il 	 l.N Ad) SALES 
3 ,0A,.,iaeholder 
30,000


1. Private Sector 

2. Devolopment Autbority 20,001
-shares 
 9,749
-Paid in Sarplus 

OU(
fry. We. AuthorityWan[o

C. Far Loom Repqment 

2,112 737 2b,157
includin interest 5,868 6,714 	 5,242 

19,444D. Sales of Camco seedlings 6,222 
18,400 63,250 106,720 122,350 169,280 	 492,420


E. SWle of Iry Cacao 

69,964 111,962 124,462 170,017 647,770
TCrAL FINIG AND SALES 30,490 


APPLICATION OF FMS 

250
A. Corp. Organization Costs 

900 900 900 8,100B. Corp. Mgmt. Expenses 900 900 
720 720 720 720 720 	 7,200C. TchJmical rcrsonnel 5,000


1).Advisor 
 11S 	 1,724115 115 115 	 115E. Vehicles aM 1 1 
F. Establislmt PaA Oerations 19,249


of kurseries 	 2,10o 
G. Fixed assets - Plant 4 70,000


Deuipment 	 10,000 

11,200 12,800 17,590 "52,170


If.Operating Costs 	 2,210 'J60 

04,032 W1,508 295,459

I. Raw Mkterlal 	 11,040 37,950 75,410 
zi,I7h


J. Farm Credit 	 1,957 
5,000 5;GU0 25,000
K.Loan Repayment	 5,000 5,0001.Principal 	 5,000 

3,137 5,137 15,085


2. 	 Pnteres 3,137 3,137 3,137 

85,104 128,94U 521,,S12
T1'rAL APPLICATION 37,185 54,472 96,088 


CA,, FLOW
 
15 492 28,374 41,077 126,258
-Annual (b,695) 	 26,858 


85,181 126,258
14,457 29,949 56,807
-amtvativo 
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Notes to Table V B-31 

1/ Required funding li 

Lon - 50% 
Shares - 5 

100%0 

Shareholding at time of issuea 

Private 60%
 
Dev. Auth. 40%
 

100%
 

_/ 	 Paid in surplua repreaenta a phaed grant from Area Development 

Authority for technical personnel, advisor, and their vehiclew 

and petrol, oil and maintenance costa (?. jeepz and Z motorcycles). 

Thio grant covers the first 5 years of ouerutten only. 

See Table V B-29. Terms: 13% interest, 2 year grace, 3 year 

reptymeut schedule. 

3.5 pesos each. Seo Table V B.28,4_/ 	 Seedlings uold to farmer at 

Price of dry cacao was assumed to be in line with NY future 

freight handling and insurance)price for early 1980 (less 15% for 

or 50 pesos per Kg. Bolivian cacao from the Chapare ahould 

Bolivian cacao now receives,comnand better relative prices than 

as it is anticipated that the quality will be better. Soo Table 

V B-Z0 for Nchodule of production. 

Salaries for I General Manager, I Accountant, I Sales Manager6/ 
an4 2 Secretaries. 

Z Ingeniero7/ 	 Technical personnel for dealing with farmero includes 


agr6nomos and two assintants.
 

8§/ 	 Part-time basis. 

9/ Two 4-wheel drive jeeps and 2 motorcycles. Petrol, oil and
 

20% of vehicle cost. Vehicles arc
maintenance estimated at 

for farmer liaison ataff and advisors only. Vehicles for plant 

operation and cacao collection included under item G. 
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V B-31Continuation1 of Nots, to Table 

19./ See Tables V B-25 and V B-26. Includes all costs for 

establiahhg ard operating nurceries. 

11/ Procesig plants only. 

j_/ Processing plants only. 

Kg., dry bean equtvalent.13/ Price to farmer - 30 p-os per 

farner credit rcqulrementu.JI/ See Table V B-9 for 

IS/ Repayment of loan from Divelopment AuLhority. Terms: 10% 

2 yenr grace period, ten yvar -repayment aLhodule.interoant, 

of len equal payments.
Calculated on the bEula 

PMNT = PV l-(l+r) "n ) 
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Al. INCLA 

1. Sales: 
-;acao seedlings 
capo products 

2. Interest: 

-On farmer loans 

TOTAL IJW.DF. 

n MrLEUSHiS PRODFIT AL'M 

1 2 3 

1,667 2,334 

1,667 Z,334 

LO)SS SUk P rM C 

4 s b 

3,88V 5,833 6,22 
3,453 i,970 18,.1DO 

464 9b4 

7,803 15,77 25,058 

%MWRP~Aj2& BY YhAR 

7 8 9 

03,250 16,720 122,350 

1,62,330 835 318 

64,580 107,605 122:668 

10 

119,280 

8B 

169,365 

B. DaYIESES 
1. Ope.ratin& iosts 

nurseries .,plants 592 
2. Daprcciation G xwrt-

ization of debt 
3. Interest on loan 

from Dev. AuItI. 

TOTAL EXPIENSES 592 

912 
38 

950 

1,559 
67 

1,626 

2,694 
1,448 

4,14Z 

3,397 
2 829 

6,225 

4,316 
9,172 

3,137 

16,6Z5 

6,650 
9,G39 

3,137 

l9,676 

11,200
9,819 

3,137 

24,7b 

1;Z800
9,839 

3,137 

25,776 

17,500
9,839 

3,137 

3-j,4"6 

.\LT 14d TAX PROF': 
.Auzal 
.C(lativc 

(592)
(592) 

717 
125 

708 
833 

3,(ml
4,494 

9,5G.2
14,036 

8,433
22,409 

4 ,9S56 
67,425 

83,429 
30,354 

9o,892 
Z47,7t, 

138,889 
386,035 

-4 
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C. OTHER PRODUCTION LINES 

This 	 Chapter deals with specific program elements proposed for 

of theimplementation under the Research and Extension component 

proposed program. Thece program activities are: 1) the rotation 

system package, including multiple cropping and seed multiplication; 

Z) awine production; 3) citrus improvemeut; 4) pi tapple; 5) pejivalle; 

6) an animal production center;,and 7) minor emphasis crops, 

including spices and coconuts. None of them are considered suitable 

for development via ,ertically integrated corporations. 

The cc;ntent and sco'e -f each activity will be discussed below, as 

will marnaement ar.,angements. What the farmer should do, how the 

activity is designed !n help him, and the returns or benefits to thf. 

farmer will be covered. Since from a program cost view, point, the 

various activities,personnel and other coat items overlap amongst the 

the detailed cost estimates for implementation will be dealt with in the 

following Chapter on "Research and Extension". 

It should be noted that rather ambitious targets are sugg id fow the 

are if each activity isseveral activities. These believed feasible 

examined independently. When looked at in the aggregate, it is 

doubtful that all can be achieved simultaneously, especially when the 

are also taken intoinnovations to be promoted by the cox po.'ations 
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account. Our reason for presenting the data in this form is that there 

gain acceptors at what rate.
is no way of anticipating which activity will 

hoped that, at least to some degree, the problem car. be alleviated
It is 

activities fot lz.iividual
by programming only cortain mixes of new 

We do think itthe 

for moving ahead wih aUf proV'am 

micro-regions during operational planning phase. 

important thaL provision be mrude 

simultaneous fashion, whatver the 
elements Indicated. in more or less 

as to provide for sufficient diversification
individual acceptor ratea. co 

farmer wiithin an over-all system adapted to 
choices to the individual 

the region. 

beennoted that fartilizer has not, in genersl,It will also be 

the crops discussid. This 	omisrion is late-tional.
recommended for 


extremely high in Cochabamba (US$22 for one

Fertilizer costs are 

are currently undor-cspitalised
hundred pounds of 15-15-15). Farmaro 


and are not accustomed to using fertilizer. After tree crop have
 

begun to yield cash returns and results from fertiUzer response
 

anticipated that sound recommendations
experiments are available, 	 it is 


and implemented. In the meantime, in
for fertilizer can be made 

country sources of rock phosphate and lime should be thoroughly 

explored. 
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1. Rotation Sytem. Packa e 

This activitty is designed to change the farming synteon for annual crop 

production In the Chapare frorn the traditional "slash and burn' to mul

tiple c%:opping follovend by a two year legume fellow 4tud io outablinh the 

piactice of mairta ing a logume ground cover under perenuial crops. 

-Conte-

In order to accelerate the adoption of the new 1 hnoC qy. farmre, will 

be as.lated throuigh credit and technical assistance to: iU obtain and 

plant Improved seed udlizing recommended cultural practices for aunual 

crops; ii) obtain and plant at least one hectare of kudrva or other 

recommended legume each yeav., iII) where livectock Id to b* installed, 

fence one hectare par year as ooon as the legur- hia ben, established; 

iv) build a 3 m x 4 m grain storage shed. 

This achirity also provides for a detailed survey of the Chtpare to 

locate specific sitis having optimurr. conditions for paddy rice culture 

and for carrying out production trials to introduce the uiow production 

technologies. Engineering and feasibility studies of irrigation esystemo 

will eventually be conducted If paddy rice looks promising from the 

agronomic point of view. 

Finally, the activity will establish a seed multiplication and distribution 

system for legume and annual crops. 
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-Mana ement 

The technical and practical management of this activity will involve much 

of the research and extension network which will be headquartered at the 

stations of La Jota and Chiplrirl and have field agents In each of the 

nine micro-regions. More specifically, the activity will roquire the 

following Bolivian techpical personnel: a three-man team at the __eni.ero 

specialist,anrnomo level, composed of a farming systems and legume 

who will also act as activity leader; a food and field c-ops special -e 

and a seed multiplication and distribution specialist. These technicians 

will wo'k in close coordi~ntion with the voterinarlan and swine producforia 

technician. The team will receive cooperation and aseistance from the 

economist, thc extension informiU,,)u techricians and other reoearch and 

At the field l,'elextension personnel at the station level as required, 

teamr will be assisted by the personuil stationed in each of the 'ninethe 

micro-regions. The field loval extensicniWA wil work with farmers 

through the network of mudic.tos in activity Implementation. 

Additionally, the package town will be acsclted on a full time basi, by 

will be an agronomy specialist in farmingone foreign advisor who 


a part time basis will include
systems. Other advisor assistance on 

help fror, a moils agronomist, an agricultural economist and an extension 

communications specislist.
 

-Rates of Adoption
 

For cover crop/forage use, fencing, and covatruction of grain storage
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teds .. all key ementsr in the rotation systern package - the following 

option rates worv estab-ished as targetr: 

i) Qno Crop/ForageCove': 

Seed 

New Hectares Requirement 

Year Planted .--. L-

zoo1 100 100 

1,0002 40o 500 

3 1;00 1,300 2,60 

5,4004 1,800 2,700 

5 .L- o01 o60o 

TOTAL 5,000 8,.00 i6, 40 

V.-ar .
It is assuimed Mat 1001trrnars will enter the ,xoriu, A 

anti plant one b.. of 1eLA.uvt cach, t'hee savme famtiek 'wiil 

oplant one additloal ia. oil I urne, in year or a 

2 has, of covur/rop for'~li pour Urm'. Hopei'4iy5 a- mrjor1-V %) 

Chapare E rr,4ers will bc producxg one or nore hectxs LoC 

,
 1O of the programs.legum cover/crop forap,,
. bV year 

Inpo.ted eoe. in
Seed cost is estimated at US$10.00 per kS. for 

$b6, 000for seed produzed locally. Seeding rate is 2 kg. jw'a ha 

of seed will have to be inaported the firat yom?
Two hundred kgr. 


of the -program and 300 kgj. the second year.
 

http:US$10.00
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Are& In Fencing ReWvmns(a. 
Year L c Qf4 Firat Year Zgeon~Y 

1 100 100 

. So0 400 100 

3 1,300 900 400 

4 2,700 1,800 9O0 

TOTAL 200 5,000 ,Z00 

Approximately 400 rmteirm of fmcing ari:e ro~qu ',d o-io hvctzw. 

To foncr -P aemi hert-1m), ' feinna cm, 11W kile ii~ of ana 

eaotig fence:. ThIve atiaufil of barbmj, wiro and 03wti.V poft 

Year 6hd
 

1 100 Lo
 

2 400 400
 

3 900 900
 

4 1,800 1,9r0
 

5 8 000 I No
 

TOTA L 5, 000 5, 000 
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The shed should b made largely from on-farm materials and 

rough lumber frori the Chapare. Roofing, 1/4 inch wire mesh, 

and hardware will have to be brought in. Buildings will be 

4 m x 3 m x 4 m high, and will be mounted on posts at least 

50 cm. above ground level. All interior surfaces must be covered 

with 1/4 inch wire mesh to keep out rats. The roof will be shed 

type with a I m overhang on all sides. Such a shed is estimated 

to cotL about $B 8, 000. 

-Seed Multiplication and Distribution 

the annualFrom field observation in the Chapare It was evident that 

crops currently being grown are from extremely poor seed. Pure, 

high quality disease free seed for most agronomic crops have the 

potentiul to more than double proiuctior per unit area. A brief 

listing of the posilbilities for some major food cro~ps adapted to the 

Chapare will point up advantages to the farmer from a simple seed 

program element. To undertake thismultiplication and distribution 

activity will require installing a limited amount of storage and pro

ceasing facilities for sezd in the 2 central stations of La Jot& and 

Chipiriri. 

a) Rice: The naed for a paddy rice survey was referred to 

rice developedearlier. Meanwhile, there are varieties of upland 

by CIAT currently ,anaer observation at the LaJcta station. As 

to now use identified shouldvarieties superior those in are they 

be immediately multiplied and dstrbuted. 
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b) Beans are becoming an important source of protein in the 

diets of migrants and other lowland people. In the Chapare, beans 

have not become important as a food crop; perhaps because most 

varieties do not do well under high rainfall conditions. The black 

bean, however, can stand higher ralnfall and has done well in trials 

at the La Jota station. If beans are included in cropping systems, 

a program of virus free reed acquisition and distributiona will have 

to be organized, because production of diseaw free geed in the 

Chapa.re does not seem practical. 

c) RootCro w: Soils and climatic factors in the Chapave favor 

the production of a wide range of rctt er-ps. Yuca, malanga, 

yautia, ant. sweet potatoes have a place in the integrated cropping 

pattern. Better seed anti plant material needs to be identified and 

made available to farmere. 

of thed) Vegetables-: There form an important par%. of the dboto 

Chapare farm families. Some vegetables shoulid be teoted for better 

varietieu and disease resistance, principlally tosrnatoss and sweet 

peppers. 

e) Legumes form the key element in the rotation aystem package. 

Both the La Jota and Chipiriri stations have observation trials under

way for a number of promising legumes that can be utilized in Lhe 

package for forage as well as for ground cover under tree crops. 

be made on current andContinued observational trials should 


newly introduced varieties.
 

http:Chapa.re
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The seed multiplication system will be principally concerned with 

variety testing, multiplication and distribution of improved varieties of 

the crops listed above. As the best varieties available are identified, 

the basic germ plasm will be multiplied at the experiment station 

level to produce foundation seed. The foundation seed will be placed 

with selected cooperating farmers throughout the Chapare for the 

or "in kind" trade to largeproduction of pure improved seed for sale 

numbers of farmers who adopt the "package". The program will be 

guided at the field level by the extension agents working through the 

and in high demand maysindicatos. Certain seed that are expensive 

be grown under contract with farmers and purchased by the farming 

systems section for carefully directed distribution. 

Annual crop seed of recommended varieties can be procured in country 

and multiplied in the Chapare. For legume cover crop and forage 

seed the situation is somewhat different. By year five of project 

implementation there should be approximately 8,200 has. of legume 

cover and forage crops growing ir, the Chapare. This means that 

unless rnas.eive r.uwtiplication o.7 lagui-t-,e seed takes place early, there 

a severe constraint to seed supply. The constraint can bewill be 

partially alleviated by vegetative propagation of Kudzu and some other 

species. However, importation or local procurement of about 1,600 

of seed will be required tc initiate the program. Subsequentkgs. 

seed can be produced in the Chapare. 
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-Farmer Benefits 

to. the from adoption "package" manyThe returns farmer of the are 

and varied. Some of these returns are difficult to evaluate in money 

terms. For example, multiple cropping should result in more crops 

per year with higher yields than from traditional methods, especially 

after introduction of a legume fallow., 

Another approach Is to calculate the value of the nitrogen fized in the 

soil by a legume cover crop. Two hectares of kudzu can fix 

160 kgs. o! nitrogen per year. This is equivaWnt toapproximately 

765 pundD of 46% urea, which currently costs $B 3,360 In Cochabamba. 

atCost of mechanical cleaning in the Chapare is currently eatimated 

$b 6,000 per hectare. After two years of kWid~u cover, this cost 

should be reduced by approximately 50%. 

If a farmer decides to use his two hectares of legume as forage for 

pigs, it will eaily support 10 feeder pigs per year to a market
 

The net cash return on such an operation
weight of 100 kgs. each. 


two hectares could be
would be approximately $b 15, 750. The same 


units buffalo,
used, ultimately, to support two bovine animal (oxen, 


beef or dairy animals).
 

shed might reduce losses
a 

crop. 

The construction and use of grain storage 

on basic grains produced of up to 25% of the value of the 

2. Swine Production
 

This activity is designed to establish the swine industry in the
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a major source of annual income for small farmers through
Chapare as 

upon legume
of a low coat production system hased 

the implementation 

surplus or waste produce. The production unit 
forage and farm 

actual practice.and has numerous variations in 
described is illustrative 

10, 000 marketshould be marketing well over 
By year five, the Chapare 

hogs per year through commercial channels. 

-Technician Requirements 

program is contingent upon sound management practices 
Success of the 

and disease prevention. One technician with 
plus intensive sanitation 


of a swine production specialist, as r.dvisor, will
 
the full assistance 


They will be working closely w-lth two
 
lead program implementation. 


as the program starts
 
One will be required as soon

veterinaiians. 


of the third project year. This
 
one at the beginningand the second 


farm level by the zonal

the sindicato andbe assisted at 

the farmers and 

team will 

required to train
extensionist. Much of the work 

will have to be done with the active cooperation 
manage the program 


of the sindicatos.
 

Stock
-Foundation Breeding 

from herd increases at the Chipiriri
Breeding stock will come 

stock of Duroc, Hampshire
has just procured foundationstation, which 


The La Prada herd belonging 
 to the University 
and Yorkshire breeds. 

stock is 
source. In addition, good breeding

Clara is another 


private producers.
 

of Santa 

also available from 
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-Distribution System and Adoption Rates 

In the second half of the first year of the program, or as soon au the 

legume has covered the ground and fencing has been put In, 90 sows 

and 15 boars will be sold to a minimum of 15 farmers interested in 

setting up breeder herds. The basic herd to be managed by a farmer 

with aptitude and interest in swine management is 6 sows and 1 boar. 

It is expected that only oni In ten, or perhaps 20, farmers will have 

the capability and inclination to become involved in a swine breeding 

exercise. 

year with anIt is asnumned that cach sow will have two litters per 

pigs per year. It is further assumedaverage of five weaned feeder 


that the six naows combined will have 15 additional pigs per year,
 

which will be used for breeder herd growth and replacements.
 

Based on these assumptions, and assuming further that both the
 

breeding center and farmers to whom they sell breeding stock will
 

sell to other farmers, it can be projected that a minimum of 570
 

farmers will be engaged in swine operations by the. fifth year of the
 

program, with a progreselon more or less as follow.:
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Breoader Herd Feeder
 
Year Sown Boar Pigs
 

-
1 90 15 


2 270 45 900
 

3 540 90 Z,700
 

4 1,080 180 5,400
 

5 	 IA440 240 10,800
 

3,420 570 19,806
 

.Production System 

Farmers may farrow and fatten on the same farm. This can be 

varied by vales of feeder pigs to other colonists permitting the 

buyers to nmrket swone of their produce through ewine. A further 

to sowsvariation would be for four or five farmers have and share 

a boar. In any event, the uystem of operation Ouggented Is one in 

wbic-- thc htg, mrc f.d ;o mineral mix and minimum rations of 

concentrates, with the bulk of their feed coming fromi kudzu, stylo

santhes, .yucca, peanuts and corn gleanings, as well as from 

consuming cull bananas, other fruit and vegetables. The swino will 

be kept behind fencing. Posiibly electric croosfencing can be used 

to permt rotation of hogs from one small area to another. For small 

herds, such as are envisaged,no special farrowing pens should be 

required. 



VC-14. 279 

-Farmer Benefits 

Using a model where hogo are farrowed and fattened on the same 

farm, and assuming that market hogs will be nine month. old when 

they reach a market weight of 100 kilograms, the following cash 

budget would obtain: 

CASH BUDGET - SWINE OPERATION _/ 

CAPITAL INVESTMENT: 

6 sows and one boar at Sb 1,. 500 each Sb 10, 500 

5.800Fence and posts 

TOTAL INITIAL CASH INVESTMENT Sb 16, 300 

Annual Cash Expenses of Breeding Herd: 

Feed expense (for six sows, one boar and 

15 breeders) 1/4 lb daily of concentrate and 

$b 2,390minerals at $b 262 qq. 

Vacclnea and veterinarian 60 

Repayxnevrt of Priycipal cnd Interest 

(PMN T = PV - +r)-rn / 3,137 

TOTAL ANNUAL CASH EXPENSE OF BREEDING 
$b 5, 587HERD 

j/ Cost data furnished by Ken Graber, agricultural economist with 

the Asociaci6n de Dearrollo Econ6mico Menonita. 

a 6 year period.Cash investment and interest amortized over 
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-Marketiln 

of r"arket hogs wiUIt is anticipated that a ralatvoly small number 

production vil
be consnned locally in the Chapare. The hulk 	of the 

be markoted as live hogo in Cochabamba. Hogs are sold by the 

poond and no allowance is made for quality discounts. 

that all of tha sawne toprojections indicateNational market demand 

years of the acivity 	 can -readily bebe produced during the five 

To the cnontor local marketing channela-abzorbed into national 

that farmers neud auiieAnoz in penetrating the eit!ag naretLe 

cbnels, thia ehoeld be provided by the Area Development Acrity. 

Is excoss capacity in the Cochabamba slaughter houve&, so it
Thore 

required
is not anticipted that additional slaughtering facilitieo ,will be 

in Cochabamba Departnment for the short term. 

3. 	 Citrus Tmprovement 

industry,
The purpose of this 	activity is to renovate the citrus 


in the Chapare without eignificantly increasing

principally oranges, 


varieties buddad on
 
overall hectarage, by: a) providing inproved 

disease resistant rootstock; b) introducing varieties tat will lcngthvn 

and eols-problems
the harvest season; c) identifying disease, drainage 


not to continue planting on lands not suitable for

by area, so as 

In the various production %onts; e)
citrue; d) e.Atnblishing nurseries 

nitrogen fixation andcover crops forintroducing t.'io use of legume 

weed coitrol under the trees; f) continuing research, at the La. 3ot 
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a vmll as at 	the field level, de,.i.unsd to helpand ChIptriri stationa 

pabol~ern in the Cbpare; and g) conpletingsoiv cAeua production 

two so as
th. eutabl1n'oviit of plrnt nmiteral gardens at the stations 

to reduce dwpendence, upn irtported germ plasm. 

progranmmd 	 to produce for repIncannant In existing
Thia activity 	iv 

au averg, oC 150.000 budded troeo per yeaT for f1vo
citrua arean 

woud pormit ripa-acamenlt of
304 trees por hectare, thiyvero. At 

Nictaroo now plantd wIth cr olla varictles, or approldni-telY
3,676 

60% of the total area in citma. The prop~gation is ichoduled tor elght 

of the Capare mtitAble for citrus. 
one in aach 	micro-zonenursories, 


and nnrsery

By tOe end of the project, nursery managenment, budder 

trained. I4 in anticipated that #one of these 
personnel will have been 


ts privatt
to function after the project pirlaA
nurseries will continue 

enterprise. 

of the citrusbe one Bolivian agronomist in chargeThere should 


Tropical Horticulture
He will receive guidance from the progrum. 

Advisor. The Bolivian agronomist should be anisted by three 

- will be in charge of all tree
who - under 	his directiontechnicians, 

sites and technology to be 
crops, including the selection of nursery 

will be made to involve the ikdLcatos ;- site selection,
used. Efiots 
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for nurseries and implnenMWtOn pissing. Nuroery
1Lnd, procuroment 

aW laborers sho-u.d, if possible, come from the 
super.ore, buddcr 

nstructtone
Lrea. Szprviaora must be recponsiv to given by On 

bo pid with findG advaied 
technical stall. N roery peroonnel will 

Reaearch xdoncn program, to be 
from the nursery budget of the 

O!how nnreryI suppuloe
repaid with the proceeds from plant sales. 

in the sane minanor.will be funded 

-Nureez"r a~o 

sale to farmers750, 000 budded tres* for 
The 8 nurseries vill produce 


Since there is a two-year lag
 
during the five-year prolect period. 


sale p,icton

from szed plaLting to budded trees ready for the 


as below:
schodule is shown 

Year S-e e._d dd-TroaM@ 

1 250,000 

2 250,000 

250,000250,0003 

250, 000 
4 

s~ 	 0 00 

750,000 

allkw for poor
There should be 	a 20% overplanting of seed to 


poor budding takes. Assuming a production of
 
germination and 

for eiht 
per year per nursery, the c 9 st eshBtO9 

31, ZSO seedlings 
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of 10 pesos per pluit (US$O. 5C)nureoriez vbwv tho- t a sales price 

th.e ntrreries wMI just :zbmt bzeak evon. This ll:ig price is 

conwidere4 regonble sind conpares favrably w .h mass p uced 

buddK1 plmtt mv!ail in votbr comntrievs. 

COS-t OF NURSERlY OPERATION 

Asii U.V 	 in UOSYear I 

10, P00Toole and EquipmOont 1, 2-" 

400 ?, 260Seed 

6,000Watering System 	 750 

300 2, 4C0Fortifitor & Poticidea 

1, 200 	 9,600Labor 

400 _11:21 IDOLber rvpplias 

4, 300 34, 400 

Year 2 

400 3, 200Fertilizer and Pesticidea 


400 3,200
Seed 

16,000Labor 2,000 

Oer Supplies 1,ZOO 9,600 

32, 000Budding labor 4,000 


Other aupplie L 0
 

9.000 	 72,000 
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The p rpoae of this activity ie to aiit approximately 400 nriall 

£oarrz~,ovar a. five ycear pterio, to prtodure and rnarlwt oAt hclT 

hectar muc'n of the Pqnooth%cayen vaviety of pineapple. 

12Ckssrtent 

YnL' h',A:.tit, Q *Il. . 200, 000 oC the Fratoo cAyonot ty, ohoots 

arlt' y of penol w ' bcs; Im"ported from Brazil, poequlbly 'v1tM, thef 

aii~ai-,eo4' t! -1 1Vdl.e nr;ocessitzg cctnpany located in ccitaabab. 

C-t pc.i. iJe bnihid cZ ,oczwAiingmight be to efl. thofu hootz to 10 

zre'wd c Ur.3; bz.Xthc ,Mndic% oaid located i. r. )p 

aac 9.y pr uten rhoos. who e loatcd dire-i coliypogt 


irungldOut t.e v ordeT To facilI&*t subzoqunt 

yr0%"eTrribfilic' br "'heroa;%CUuld to t,&enevoto sonl'gaoaeyd, cotarnlt rkro-zo.h..ve £xil~ly!nor 7, 

uhoo'tts to otfier vtocmbgr6 o~( thealdcoe 

F:arznca b4*cggod in succecnsivo yenaro wrald also heb rtiquired to 

=91M 51uiIJcarTM commitmen4-)t. Ateenanlng :inavetxjgo of 3 whootB per 

year! for propagation purroso; a uit co&~v for thi, initially tmportod 

sedc2 US$0. 35; =nd a voll'Lig price of US$110. 115 (3. 50 pesos) per 

]o, afly produced ehoot, thae propagation schedule and direct cost. 

would be as follows: 
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No. of S~t rc CK"t ?r-r
 

I10 2%00w .8
 

3 "V 0,000 .175 

TCYCAL 400~ 

Tho az1y cos t 4TD o prfm, of course, wOI i ~. -da
 

US$70D 0O0 wbicb watLS be recovaro" I~ wh.O thwio wor ;114 to tl",
 

p)rorducam = avw ".'C2&oot* Pr Yearf. 

The techxnolcot fct cuzwt , r-3ga Ili 

if ptils rocelve 0J.be ta6tjcted mat2$yser. li rhouId, 


the-jib triaikg uaiday Sz,- V~uquoz, who i1wr,~ large ac~hi pineapple
 

He should furteor makt a cbce:-1om0VLa
jpxduar n he (Thap; re. 

areas ba DraTni whei the ineappletoar of the iaricipal pinenploi 

plaut maltra in being piOcUXed. He w~ll be :-esposii1e for 
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equipment and fluppliep, ctarial practice guidance, and advice on 

arasting and markA ng. Tho pinvapplo chrnlcian vAill receiva 

guidanmce fr~om the Tropical Hocll~tavr Advisor. 

One half hectare of piz;mpple h.s a a ps ct d production of 15,000 

fruits per har,7ee, fojv trn o, parae harve-st over a 1Cur yer thme 

span for a tot.i oC 45, 000 fruito. Crioll-A pineapple pkicee vzy bei 

unit (US$0. 25 to US$0. 40) in heCachn~x= a5 and 8 pvnos p.er 


icj much larger, a canuva'-^Wet oe
,kince th'o smooth cvyenc 

37 ach has beenm mroaumed. lihus, if there -ter*no laao eVu 

hn -ic ,3.
hr l hectare of w-neapple producing 45,000 fruit woud 

value of US$16, 875. 

Estimated costs of production (fertilizer, herbicider., lsbcw , FA ) WPe 

US$3, 100 par year, or a total cf US$IZ, 300 over a throe yc -,. 

crop plus the value of h
Thus, taking into account the value of the 

sale of shoots, the following picture emergos for the first Icu yeara 

of operation: 

Sale or 180, 000 shoots (3 paroach of 

20, 000 plante for each of 3 years) 31, 500 

Sab of fruit i3-5. 

48, 375Gross ales 

Z1, 300Expensv 

Not Profit over 4 yeara 36, 075 

9, 019Net Profit per year 
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The above financdL1 aesulnptionO are based upon a perfect crop with 

canning plantperfect marketing which is not likel'/. The Del Valle 

han tated a wllngneas to process production fron O00 to 300 

hoctzres of pineapple production. It is not likely that thuy would pay 

fuU rmarket price for the fruit. However, even if groac raloi wvco 

one hal the amount shown above, pineapple would atlll be aonly 


highly lucrative crop.
 

Thic actlvity i r1oaignied to subetankially Increaae the Income level 

pr in',ntely 1,000 amall fnrmero throughout eight of tho nineof 

wVicro.,zones of the Ch-pare b7 a&siating them in t1 pla ttln&j c41t

and c2 one (A P-Jlvafle,Ivating, harvesting markatIng bogt-r envn 


of W.Jhr The Del IT8A11a aM 'D111mran psevi,;nj
pri.mikily for he~art 

plpantv in Cochabani~a are preptred Ix %c,:pt yan -l ~aii.d ientity 

of "AD product. 

Soeed shrald be ihapor2td row14Bca lclor Cortz- Rica foi - lrird
 

vvor,
portion of th plantingo. 'Iii xn.-jnz por'a.in o" t1he, 

can be tho-'d fVoa, pjjiv-lle t Chpare.
lh wild VOCA; in 'iroh& 

Nurseriec wi.t ba bili, d in conjunction vith the e-lbt cit2,o
 

prcductioi -aid dr2itribtlon
nuzrerlca and wilt folioviit:g The nanw 

budding op .ntioI will Ro b-e roquired.plan, -i-h th difftarce th.t he 

j/ Sometimes written "pejiazaye" known aa"ppach punzl' in English,
 

in Brazil. Preferred ecientific name - Guilierine
"Pupunha" 
gasipaes. 

http:por'a.in
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-Technical Requirements 

One Bolivian agronomist will be responsible for the program. He 

will receive techaical g.uidance from the Tropical Horticultural 

Advisor, but should make an observational tour to the pojIvalle 

production centers in Brazil and Costa Rica and Rt the same time 

arrange procurement of improved pejivalle . The program 

manager will be in charge of planning and implementing all aspects 

of the program including marketing arrangementi. Nuroery operations, 

however, will be under the direction of he nursery , 6nomos. 

-Cultural Practices and Tar ets 

A legume cover crop is recommended ab ground cover under the 

for a totalpejivalle palms, which should be planted at 2 x 2 meters 

population oE Z, 500 trees Tier hectare. Since the first palms will be 

planted in year 2 there should be plenty of seed or pLinting material 

in all micro-zones. A proposed planting schedule and the cost of 

plants for 1,000 hectares over five years at the rate of one hectare 

per farmer is given below. A co3t of US$O. 10 per plant is assumed. 

No. of Plants 

Year No. of Hectares (In housands) Cost in US$ 

1 
2 zoo 500 50, 00 

3 300 750 75,000 

4 300 750 75,000 

5 200 50.,00S 

$ 250,0001,000 2,500 
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-Farmer Benefits 

At least one shoot oi the peiLvalle palm can be harvested each 18 

nontho, once the- moher tree Is establlshe.d. Assuming that the 

plantinZ and assunmingfarmer can beg i cuttibq by the 3rd year after 

that today's prices (US$11.70 per palm heart) will prevni), he should 

have a groso incorm, in the third and sueceunivo years of US$1,750. 

Production costs, aside from labor, should be minimal. 

6. Animal Pcoduxction 	 Center 

It is p:oposed to convert 	 the Chipiriri ResoarLh Station into an 

where crocu upgradeaniaxi praduclon center a breeding program to 

crioll, cattle for milk production ana draft ozen will be contitued and 

Lo niva the INC buffalo herd trarsferrodexpaxnded, It ii alao proposed 

station no tliat a training for thi" yoket, Iherd irnpl-o¢.,niefnt rndto this 

coimment3 in Chapter IIIdiotribution pzogram can be undertaken. (Ste 


about possible use of the Heifer Pro;.e t Tachraquo.) Thirdly, the
 

center would be responsible for ti c continued devcloprnent and
 

distribution of swine foundation stock. Finally, w'ork with forage
 

crops will continue.
 

To carry out the above will require nome realignment of the personnel
 

of the station and funda for purchase of additional breeding stock.
 

Some limited construction may also be required.
 

http:US$11.70
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7. Coconuts, Coffee and Spiceu 

The 	 purpose o, this activity is to determine tie adaptability and 

spices in
econmicv of production for cotonuts, coifee and certain 

sL tho, Ch pare and to have available forthe ) micro zones 

those pioven to offer good financialmultiplicktnn germ plain from 

pappol,returnm to small farmers. Spices to bc tested Arei Black 

vanilla, capsIcti i pepper. cardanon, nulmego/rnacC, allspice, cioves 

Activity, work withand cinnarmc,-i. During thi. five years of tht 

be litmited to sm .ll plantings at la JotA and Chipirirlthese crops will 

wirserieo.stations plus small field trinil near the eight zonal 

.A-tvity C.ntr.nt 

CalAIcum pepper need le avallable in the country. All other pI&nt 

material will be imuplored. Arahusta %arieties vf kvffee stio'ld be 

BSlack pete r ,d v4tIlI wi li .,,i importeela' sooted cutthi-g.tried. 

CardLrnyini l .il t,' be iughit in. All oth-r opices and cocorhizorn 

nuts will be gr uwlIn i.t r.iportrd serl. The USDA technital team on 

and epi(t },xx iiAI| aple sug.gestions c-oncsrning seed and
c.icdo 

plant tziateriaxl , iri% .
 

is gives below.
Plant mrateii-xl rrllqilrd anti estimated cost 

http:C.ntr.nt
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More ne.,species, but~not necsea uui.er 

-Tacbial Requirementu 

One Bolivian 4groonitspe spcaink In tropiclt rc~ir ilb 

the activity manager and will be~asa14dby the T'oocal Horticultuire 

Advisor. Ln addition, he will need help from sotterm Osla 

who will be brought In periodically. Funds; will have to be provided 

for acquiring suitable reference books and other pubications. 
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Brazl and Costa Rica should be contemplated.Obaerva lonal training In 

be Tra-de to import seed and plant
During these trips ar-ang mreuts cn 

material. 

-_'5arme-e W.' tktli mi. 

the Reaearch a d Extension
The coat luf thin activity chould 1, borne by 

TheyahmId furitsh I nd and Jaor.
Program., Cooperating f~imr.o 

will reccive- plant m.ateriam, tccl,ical guid-111ce , fmi.rletita i.f t

farmrn . It 'Lt. "Ln-cipsted ht 
auce. Procec J rrcm naler go I.o Lhe 

a ready in-.ountry mar lu -. Elaborate r.:ocoesstig
thp products will find 


of the prcdicts that will bb produced.
is zot required ior .--; 



- 295, - VD-i 

D. RESEARCH AND EXTENSION 

1. Daacriticn of Curren t Situation 

C76aipre has .wo c: porirnental stations, one in Chip4.iri, and the 

othflr ii, Lt Jota. Thia Chipiriri stailon, locatnl in r4 very humid 

-.roa, is a recrearch centcr for foragac aid livestock. La Jots, near 

InotituE6 of ColonimttionChi.nord, u transferred from the National 


to the inastuto 3olivlazao de Tacaologfa Agrop :cuaria (IBTA) in 1976,
 

and opacialixeu In crope. The annual crops p2'esontly , ,- atudy
 

are rice, corn. sova -d beans. Reaeach on pereaniAl ,-ropo
 

include citrus, b;,-'na, a,.d rubber. Research is lro uudervwy on
 

(arming nyetcmr,-, the objective beino to find out the h;,et way to knep
 

the land under perrnanent use, through a system of r,3tation and
 

interplanting which includea legumes. 

The La Jot. station presently haR seven researchers, each of them 

systems,with a specific ex:pertiec. such as a rice, cacao, farming 

stationhorticulture, cOtrus, rubber, corn and beans. The Chipiriri 

is staffed by 3 agronomists and I middle level technician. 

There are 6 cxtensiuniste whose areas of responsibility .re, 

Villa Tunarl, Chimore, Ivirgarzama, Chipiriri, Sanrespectively, 


Francisco and Isinuta. The Chipirirl, Villa Tunari and ChimorS
 

agents work on general crops of their areas, while those of
 

primarily with
Ivirgarzarna, San Francisco and Isinuta are working 


stations,
cacao. The extenoionists work out of the e:.-erirnent 



whare their work and that of the renearcliers is coordlnaed. The 

consist of field days and trainingmbthcdm used by exivnsion agents, 


of gronpa of farmeri through lectures and visits to the statioln by
 

the ,rn ' theonsellies. 

2. Scope of Activity and Methodolo kv 

The specific Activitiex to be carried out under the reseorch and 

are dc ribed In theextanu5on cxponent of tho proposed progam 

report (Cbriter V-C). Following th",precedbag ce :tlon of thm 

general philosr y advanced earlier regarding prograr adtnatraton, 

oxecuted by IBTA purawrxutIt is recommende. that these activities be 

to a oerieo of convenios entered into between Mz Area DevkioVr At 

thi.t entity. To the extent feasible, it Ali.A.uthority ane 

that a separato convenio be negotiatd esuch yeo br oach acti-Aty. 

ithred inTheme cvvernioa should opecify not only what le to be acccnn 

given time period, but also what techniques or i th doiu~tc' am to 

be utilized.
 

from Cbapter VB, over the 5 year program -.criod,As can be seen 


IBTA will be required to simultaneousoly c&jrzy out -,o. eor
 

leiqs discrete activiftel. (Many pf thew~. wit1W ovaral ;ub-elomnn),
 

involve dealing with 5, 000 to 7, 000 uccepiora andand which will 

10,000 to 14, 000 hactareu of producion U the Frogrla 10 to acbievo 

Rdito te' The key~to *.uccee iss (1) umint; r~oft d

and tjams with fka" backup &upport, noaactivity mnniers 



described in Chptr VB; (Z) workldn through ti, mindicto fituCture 

at the field *.ternica agent level; and (3) uoing mama rledili 

Communicadow). 

The production activity razager are reepontbl for progrm 

develoeninI. and for maknag sure that the extanuion agent have 

pemcific guidelInan con cerning their role En any &Iven prok-uction 

activity. The latter aro -he funnel at the einicato td., larmer 

level thxough which all production, credit and rarltfzlg Informatlo 

must flow. In this connection it iv to be noted that the sudicatoo 

elect one of thIir Tnerber to reprevent them in agricultural 

years and then im replacod byrmatters. ThiEt rn serveo for two 

another ran. Ho is oupposed to houp tha other rnambera W.rmed 

of any agriculture deelopmente thit may affect the Andi or Its 

memberr. Tim elected agricultural representative will bo, re-'-stcd 

to serve as a demoastrator of new technology for that a'-dicato. 

In this way the tonsioniat will work directly with oe frmaer in 

each sindcato and indirectly will reach every farner in his region. 

The part of the frrner representative in this project ahould "e to 

for other in oindicato.act as a field demonstrator the farmers the 


e.g.,
The denonstrations will be performed in his farm. Inputs, 

seed, fertilizer, tools, etc., should be furnished by him, although 

exceptions can be made. He will participate in the evaluation of 

and will advisethe demonstration. He will attend training courses 
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-Lerl-co ALI-ctiona
 

1 alronoWst (year 1) Seed inultiptcatiOn aud 4ist&tFztI=
 

3 mid-l'eIvprofeestmals (year 1) Nrserie 

I mi-levvl profbolo2l (yawg 1) .Xisntl PO1OCUQ 

1 m-i.ie4 professional (yuar 2) AnimpA Tr&tuirn, 

1 A4rone'mlm, - Program Director (year 1 

I Agric'Alurmlei cumio (year 1) 

1 Exterksion/C0 1uniction Spocialist (,ycar S) 

(year 1)I Agronon-.mt-Soils Specialist 

I Soils Laboratory Technician (year 1) 

b A~minitratve Pr&onnel 

For each of the La Jot&and Chxpirikl staimis the 

following administrative staff to ouggeatd; 

I Admirlvitrative Assistant 

2 Clerk Typisto 

I Cha udeur 

1 Mechanic 

15 laborers 

-Zonal -Aent Section 

micro region! should have one full time agronomi t/
Each of the 9 

For zones which have more than 20
extension agent. the A micro 
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a mid-level profeoiiooalsindicatos, ,hj agronomiast should have 

TABLE VD-1 

psearh and Exterusion Perannel Re..ArOMOVAN 
nM'e- of Fmployee* by Year 

Pr aicnal & Tocbmiical 1981 1982 J~ 94 18 

Agronomists 10 10 10 10 10 

'Yetorizaras I 1 22 2 

Mid-le,..t *echnical 
pers.inneI 4 4 4 

Zenal agento 
assistants 

and 
13 13 13 13 13 

Othoer Profetusicamal % 2 2 2 2 

30 30 31 31 31 

Support SMRl 

Sec rLtary/Typists 4 4 4, 4 4 

Ad-acnhd.trative Assistant 2 a 2 2 

6 6 6 6 6 

Otbar Full-time Siaff 

Chauifeurs z 2 2 z 2 

Mechanics 2 2 2 2 

Caretakers 11 .1 11 11 11 

15 15 15 15 15 

Laborers 30 30 30 30 30 



The agricultural extonoica and and research program proposes
 

sweeping cl-ingag i3 tha Arroiug system of the Chapare through the
 

introduction of niumerous it-ovations. Theve activities are new to
 

the farmers of Chapars and to most of the BoUiVan agrlcultural
 

tecknicians as well.
 

Foreign advisors will be requtred for thz firot four years of the
 

pvcrrnm. They will fill in whece tarhnology gaps uze greatest,
 

trzining of Boli ian researchersasist In program planiii, a:d -in the 

and extarsion w~orker's. 

tho basi of current Boliv&in capacity In research and extension,On 

a sz.i maa advi-ory team, preferably under I Institutional contract, 

with tiia foliov-Ang up--cald~es Is recommended: 

1 upecilts~t in fi rraOug systems 

I sspcialiat in tropical horticulture 

I agronomy/troIcal soils specialist 

1 specialist in frm nanageme-t/agricultural economics 

1 extension/couunuracationa specialist 

I animal production specialist. 

In addition, provision ahould be made for 6 man-months per year 

of short term consultants. 

One of the specialists would serve as team leader, but he would be 

relieved of many of his administrative duties by a local hire 

administrative assistant. 
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sjtiated anual coet of the ;'slvixory "ur'icei are shouvn bvluw f 

Table VD-Z. Total coxt of the contract for ia fr-,qer period U 

about $7.6 VI111c, assuming no equipment is chavtad under te 

contract aid tb-t Jocal transportation and uecreth ia1 help are y 

for fron the research and extension budget. 
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TADLE VD-Z 

Estimated Avax.ttj An 1d et for Advicos- rn 

US$ 540, 000Long Term Advitors 
6 -yeaa 0,00at pt- yc .r 
foa" al,,, k r d and a!l vanco 

0Short To- Ccupsutnsa 
6 rn--o~i at $8, 000 per rontlh 
for salarioe &1 1Vorhrxd 

9,000Trv,-wA (int.i ,aU=.1) 
Adhcarc 6 . $..,0 )O: 4 = Z,000 
Coulat 6 x $1000 RT 6,000 

Pe~krn fzr cos1t~o9,000 
6 mP;axo4:r at003 

Z8, cooHousing Cosit. fr Advlorc 
6 advioao, N $400/mont 2O0AdiAritrattet COot,4 and _icel:o 

UA COST60 	 654,800jAVER.~~AGIE 

TOTAL COST - 2 .-V!OPY SERVICE 
CONTRACT US$ 2, 619, 200 

5. In Country_ Student Studies Prr 

The 	advisora from thn "International Developmea.nt Consorti!".3" oxd 

been workizif in c -o;;aration with IBTAFlorida State Univermlty bave 

related to sepcif!cto hire Bolivian uoivarnity students to do studios 


These atudieu are related to the etudenit'
 development problems. 

thesis. This has prover. to be an econonaical and roUablo tool for 

research. Also, promising ztudents ar* identified for future 

employment by the extenuin and research program. It is proposed 

that this activity be continued and that a fund of $b500, 000 be set 

http:Developmea.nt
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aside for 10 of these scholarships per year. This will allow for 

ten studles per year for four years if average duration of field 

work is three months and an additional three months is required to 

write up the study. 

6. Trainina of Technical Staff 

Technical staff should be trained in country whenever possible. If 

qualified rernons in Bolivia can be identified, they should be called 

on to perform theve functions. The training should be carried on 

in the Chapare whenever possible. Where qualitied trainers cannot 

be 	 identified in country, qualified persons from other countries, 

should be utilized. Also,preferably from Latin American countries, 

personnel from the advisory team, both full time and short term 

consultants should be utilized for this function. Some qualified 

personnel may be sent to neighboring countries where technology is 

more advanced for practical training. The training location should 

be selected for conditions as similar as possible to the Chapare. 

Assuming three out-of-country practical training trips of I month 

duration pach year and four two week in-country seminars each year, 

other than those conducted by the advisory team, we are including 

US$20, 000 per year in the tentative budget for staff training. 

7. Radio Communications Network
 

To assure better control of the activities, to be able to keep
 

transportation costs to a minimum and for more efficient use of
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PRODES now ba in its poesesion six CA-Z6A SSB Transceivern 

which are still in thair boxes. These can be used In the system, 

at a cost of US$500 each, orleaving nine more to be ordered 

US$13, 500 totLI. To tHs uhoull bt Added 15 SST-TZ ultra ttnera 

aat US$40 each and inktallation costz, ',tlirnated at US$900, for 

total for thla piograrm ccc|lwrent of IJS$15,000.grand 

8. 	 Other Capital Investment
 

-Vehicles
 

will be required (ose each forThirteen four-wheel drive pici-ups 

in the Section. I for the agronomistthe 9 proluic&onalu Production 

Service Section, and I o.4ch for the agricultural economist,in the 


extension. and aot,) specialiitai in the Support Section). One of
 

tlese vehiclea will not be rm' 1 ured until the seond year of the 

theNine car).alls are progr.Aintned (I for the Bolivian director of 

I ev h ior the Chipirtri and La Jot& stations, and I eachactivity, 

ior the nz eie 	 nero of Ihle Adt Ijory Tearn). 

3 r.irsery tecmicask, aw.'I
The 9 iiit ro-zo. extension agents and 


e
p r s onnel *hould be pro,.idod withother nid-l.1ovl )rofr iin l 


heavy duty inotor ytles. A total of 17 areA ,.atinated as rqulred.
 

Costs are an folluwas
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4 Year 1, Ty 4 wPic Ui~i9Zaa~~6~ ah 
-4,4 

128a,'0So oa6 

One 45 Pfamtactor and acts aory qui ie u -44a)rn 

feach of tbo two -statin at'ao0; 

~ er1the Chlwr~mnlial trilag uni. will' cost abmUV 
9 w , 

F- a" simple, tooli- iotproduotio. activities Will cost $10. 0003u, 
P ' 4C'. iW 5fa, 3'Y. 

Year 1 & U8$ toP*v pryearftoy 1.UX I% 

test and' 

,Achate the various -type 6 osed to-se, pr~duaad usdnth 

was tacha2I an i 

A tenttie Use of, 0thunt ofuuuarycste to s aeeun, 

programpr~prsd~b'the University of 11@ri14, 

includes humi~dity indicators, good aeloctors. acalsoo ventilatorsi 

a dehumidet, a plastic bag sealer, and a refrigerati a,uit.' The 

aappycodmattec'm of this equipmnt was estimated at US$33, 000. 
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Three typen of building co~atruction are envittaged: (a) storao find 

lzborator~r qxL for thn niied multiplicatioa activity. A sihad type 

to Caut approximiatelyatructun'o, includin office t'ico, to zr~qlaatad 

US$25k C3", W i uoxas .,rnd 31fco syaco in~ erch of 	 the zwm 

twoI4 b,-druom wLUt 1) -'.Z7 q~itextarxileA agzovtt de wr6.A 

~ U ~~flP ~a:i-z ara offlem an-3 ba,.n %ACU=L tc~a 

Wat33 373L.n pi3,je am1d elavatod tan~k), a go~i5 r~ cr 

r~P~&,rArAi 4,4caiiax'e chouald vu1~o be Lnvmllvl TotA 

voir r vult Ir; esiaod a~t VS$21, 350, or IOS$192, 150 for te 

witl undoubt.edly b3 road for rni~cellamausniftisWzt: (c) there 

on tl'o Z iatioiaJ. US$10. O;O per year L, provpceed forcars'.=tini 

Vuhvc io caiderab1e XBTA anid PRO~iZ~ mantereO 	 which can bz uIocd. 

and aqukie~nLA prelinmiuary UoLing of additioal1 office £urnituro 

rniqurd for thr id otatiormi La as follows: 
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Uat Coot Total Coot.Nwn~ber 
-- ED-_____~Itemof Unita 

Z50 500a E cutive Desk 

ZOO 800
4 Scrcrry Nesk 
ZO 2,80014 	 Filing Cab&uot 
150I002 ExecuLive Zbl:a 
1.00 4004 Goc:otary Cb.irs 

2 Ca ecz T0)10 	 400 Coo 
50 4,20084 	 C*ro 


Mfticothanam.s Office Furniture 5, 000
 
1, 500 6.0004 Zleoe.ic Typ.,3ritero 
1, 75a 3, .500m?,ioogra-t1 inchine 	 1,0O00:g CalcuDator's (al, 	 Soo 

35 	 .1Z00 Calcutoco (1anlw i) 

US$10, 050TOTAL 

9. mo nd 

Two revolvjl, funds are Contemplat"di CUe fOr fte Siroe"i:W of
 

eGach cOmMQAit- or group of coa'itieio
ODV platon jo 

programmed and which will be roplenlohsd &s s60 ov T%&Utsare 

sold to farmers; ar.othr for livoatock. 

;-Plant Matarial, F~sqnrements. 

oao:1 and othor plant matcr&1 desutneqThe program codts by year for 


for Bsal to farmers is as follows:
 

http:Zleoe.ic
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000 Us$ 
Year 

1 z 3 4 5 T~_.a 

Annu~I nd cover cropai/ 4 5' 8 - - 17 
Citrus 75 30 - - 05 

- 0Pineapple-/ 50 
Pajivaltl- so0 -V- _ 75 

60 2 k 7 Totals 179 a 

/ Aftor Year 3 it Is expected that farmers will ;xccure th,?ir own 

forage with organisational help frote tMe forago agronm-lt VAt with 

no direct cost to the program. Amo tr stown by yy-. nlb,,ve

rcpesoet new fuands required. Repayments plus new f'wI will ail)ow 

fo increasing supply aw the proltnam ezpandt. 

V_/ Coeo shrwn for citrue and pejivaiMe iim bas d upon US-. 50 'par 

uit for cltrza and U8$.U 10 per phaut ior pejivalde. 'TWI t4des 

cost of teed, cost of nurserry suulice aad oqulpnent and' ecst of 
It does noi. inclid the coot of ha thre* nuxrery fec4uiclsct.labor. 

By the eeond prograut your income from sales :hou d be sufIclnt 
to cove- costa. 

In the case of plnapple, $50,00 wM bo -required for ImprtLe 

the first year. T'his uni whould 12e rotmbirvad by the farinere In 

the firs or ne<ond year 'ti fe progxam &nd w.l1 er'e to co any 
or 1a&S reyw i for other mters.charLfnlsa in , 

-Livestock ~oReaul aua 

It is ansumed that funds wili be zteed to purch.ae tw firot 90 fiows 

and 15 boarj required to initiato the swine program. After yGar one, 

necessary and the statismadditional massive purchases thould not 'e 

at Chipirzli chould coi't~mue to produce q,Lty braedin; stock to Inject 

Into the system. 

http:purch.ae
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Funds will also be 	 v.iquirod for tha continuation of the cross breeding 

and upgrading of criolla cattle and for the purchate of br edng stock 

of either cattls .or vater buff-alo a progress of the a#rral training 

canter inty dictate. 

sidnted cotv to the prograr for brooding vto:k io tS$10, 000 for 

the firat year; c.nd US$?O, 000 for cattl and buffalo,traie, ril in 

oplit between y,oara one and two, Dy tho end of tbe secand year this 

activity should be largeily elf almopportIls a. Ur a& d rect csto aro 

conce rmtd. 

10. 	 Othnr3 coats 

as fodil , /e,lime.Ingecticidea, fungicideAgricultuval imputs, such 

and herbicidbe will 1bveded for demonstration and reaearch 

in the fiold. Cost i asitmatedactivitis both at the Wo atations and 


at US$i 000 ptr ye'a.
 

Operation of tlo vohcle fieet, Includiiug tractorm ic estimaLod at 20%
 

pa-. year of the acqu1lt.icn coot of the equipment. 'This crnnme to
 

US$75, 000 per year.
 

Genetic naterial for trials of coccnis, coffee and aplce, will nood
 

to be Imported. Cost estimates f r this mautorll arc UZ$6, 000 in
 

Year one and US$2,000 for each of the follcwin, years.
 

Finally, there ar office aupplis, repair of office equipmenL and
 

&dfor
nimilar continuing c6ste. US$1, 000 perI year is pjJ-oim' 


such iems.
 



4- OW 

x~~j 4 *1 

bi ("-r .. ,hl 

2U-Y

44' 

7/S92 &(~i4ovo ,''' 

MR, 

4~~i Cj11# 



- 313 - VD-18 

Notes to Table VD-3 

/ Pro~essional prmonal costs, including salary, benefits, per 

diem@, etc. art) estimated at an average of US$750 per month 

and covers unil'ersity graduates, mid-level technical personnel 

and specializei secondary school learners. On an all inclusive 

basls, support personnel (c)-]ka, typists, adminietrative 
per month. Other fullaasistants, etc.) are figure6 at US$300 

tino staff (janitors. chaufaturs, etc) are budgeted at :S$225 

per ,month. La-rers are budgeted at 50 pesos ptr dy. 

Table V.D-l givea the numberv of persons in each categoxy. 

/ See Table VD-Z. 

/ See Section 5 of this Chapter. 

/ See Section 6 of thia Chaper. 

/ See Section 8 of this Chapter. 

See Section 7 of this Chapter. 

7/ See Section 9 of this Chapter. 

See Section 10 of this Chapter. 



V E-1- 314 -

E. COMPNIC!TION PROGRAM 

1. Introduction
 

Reaching the 'hnpare small farmer with improved technologies,
 

production infarrntionland other development related material 

is eesentially a communication effort. The conmunitation strategy 

envisioned involves a multi-channel approach es follows: 

(a) 	Inter-personal, direct contact tVrough extension 
workers
 

This is
 
end farmer representatives elected from the Sindicatoe. 


discussed in Chapter VD dealing with Research and Extenvinne
 

(b) Communication throuqh radio.
 

(c) 3upport communicution through publications (bulletin, leaf

lets, etc.) ard vioual aide.
 

This prorasal only deals with the rndio, publications und 
audio
 

visual aids componenta of the svotem(itema a and 0). 
Thess facili

serve the entire Chapurr development effortt agrictil
tieu uIll 

colonization, cooperstural production, education, roads, msrket, 


tivee, etc. All the organizettons, govarninent or semi.privata,
 

will be able
 
that are involved in the develanwnt of the Chapcre 


to use these facilitais. Furthermare, the radio may be utilized
 

as a commnilty service function for passing on 
messages of a per

sonal nature to the ponulace. 

of the facilities,Given the muti-sectorul nature of the users 


it is proponed that thuse facilities be grouped 
together in a
 

Communications Unit to be administered directXy 
by the Area Deve

lopment Authority. Aproximately 75 square meters af spaes should
 

in the Area Development Authority buildinq for this 

should be considered as essentially a service ?a

be reaerve 


u it. The unit 

cility which is available to meet the needs of the 
various cotion 
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In the
agencies w ich will be cirryinu ejut prnjects and nrogram3 

the AI\D supporLed -roqrafii or not. 
Chapsre, ,,hether funded under 

2. Radio Gu,,, unicatinn 

The proposed system involves linkinn-uP with 
a presently operating 

,an Herel' 3 member of EUIS3L (Escueles
station, such as redio 

Involvnd is the installation of a Radicffnicas de nolivio). 

so that its I-roqruimnlnq will lie rece'ved in 
"repeater" or relay 

(The oro rams currently iheing broadcast by San fRafael
 the Chapare. 


In ndditiun, there
 
pre of an educational/development nature). 


will be the capability for open broadcesting 
in the Chapare from
 

of srecialThis will make ;oossi;.le reqioncl p.,oqre:sVilla Tunarl. 

relevance to Chapare farmers and the rural populution 
In qeneral,
 

2 road conditions,
 
e.g. agronomic informi.lon, market or'ces

eunlona, etc.
health information, locnl 


Required to perform the radio communication function 
is a radio
 

Villa Tunari. MIs orincipal functioni will
 
technician located in 

be to prooram, prepare !'nd deliver a one hour daily local broad-

He will have to Up in constant contact with all developmentcast. 

speak 4uechun.should be able toin the Uhapara. 11,tegencies working 

in order to perform the inrormatioln ,atherilng 
and dissemination
 

t:ie field level, he ill Lie linked to the extension
function at 

inicro-renions by two-way r:dio. (Gee
agencies in each of the iuine 


easesrcl, and Lxtenslon)
L'hapt~r V D on 

as follows:
 
In esimnary, the radio communicution system is 


has had pr-viou: contact with ERl([AL reqarding rudio 
1/ PI'ODE. For 

hookups of a different nature, whereby I HrNDES would pay 
$hie requires rurtoier investigotion.this service. 


in Chanter V H on i,.,arketingo
2/ Discussed 

http:oossi;.le
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(a) ,adio 'iroadcast from EfidUL thrnugh a relay "onlace". *hio ts 

a 	 repetition of the regular broadcastinq of an EuUL Station, per

of sixhaps Son IHafael in GochaUjmba. At pr--ue.-L this consists 

Spanish) nutrihours of programs such as: L.ews (in huechus and 

health, com".unity crqanlzaton end anriculture.
tion, 

Chapnre of regional pr" -amo for
(b) Open broadc stin frm the 

no more than one hour daily. 

an ER0Pt. Rodin Stetion, an agreementAs rearde the linkaqe with 

far colobnrn:.inn Jn the productionexists I.titeen ER1t3IL and hACA 

This arrannement heo not bren "exploited" much
of radio prrirms. 

in the past. 

Alida
3. Support Communication Throuoh Publicntions and Visum 

aro-
This is asaentlelly a Publicstifl8n Unit with the function of 


to support extenSlon
ducinq bulletinm, leaflets.andvisual aids 

It will also operate a check-nut
and other development effnrts. 


some or thin enuliment will
 
service for audio-visual eqtipment. 


and other operu Lionel r::rsonnel on

be avail-ble to nxtencioniats 


siln-out basis. Other, move comoipx equipment, will he
 a simple 

made availnble with an operator. 

The Unit bvuld be qtaffed by " publicatinnn technicln 
and two 

There would also be one secretary, who co,,ld
eruipment operatao. 


The Unit could either have
be shared with the radio technician. 


an artist an its utaff or funds for contractino 
art work.
 

br'on Identifled

The basic information (communication) process has 


- /	 perform the prepa
as followe . The publication technician wmuld 

Token from "Snall Farmers Communication Project" 
University


3/ 

of 1-1asouri Tem, TQC N,,oeAID/AF-C-1139, August, 

1979. 
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In this regard, he
ration and production of materinla function. 


will w o k with research and extension personnel and with techni-


He will also work in production
cians from other sector agencies. 


of traiping materials.
 

,I oorrnination of 
-~3nfermatiofl needs 

C Identification ofDF edbaJ~% rplevsont =mterill 

Preparetion/product on
SDistributin of 

materials - OF maqterIe

4, E uipment and ODeating Coats
 

(a) Rndlo Equipment and Costs
 

The international Educational Development Agency, from Californing 

sells the followding equipment which has been proven 
appropriate 

for diveloping countries.
 

Transmitter 1 1/2 Kw, higb efficiency, 740 Khz,,
 

AntenetRahr) for 740 Khz.
 

Antena tuning units.
 

Ground wiro(copperwe14loproxo 45,000 ft.
 

Set of spare tubes and parts
 

2 Teec tanertcorders 2300 S
 

Spare parts for taovrecorder
 

Audio Mixpr Parts A 158
 

2 Turntables, plus srare parts
 

4 Microphoneu.
 

2 Floor stands, 7 desk stands
 

Kib for folded unipole
 

vhf system studio transmitter link(hartil transmitter)
 

Idem receivpr
 

ALL ST DIOEQUIFFENT 1 0/220, automptic
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Coaxial cable from transmitter to antenna aonprox, 200 ft. 

Approx. cost tof enuipment and installation USM. t0,000 

Relay (short wave 1Kw ontenna) ,, 15,000 

SUB tOTAL US . 55,000 

(b) Publications Unit, E uipment ant Costs 

APPROX. COST
 
OTY 


USU. 2,209

I Gestetner electric mimeonraph 

1 Stenoil maker for duplicatiig drawinqs 

+ 	 3,000

photos, etc


1,100
1 IBM electric typewriter 


2,000

1 	Illuminated drawing table 


Accasoriea-- Leroy drawing saet, rulers,
 

,000squares, etc. 


9,300
SUB TOTAL 

t Local prices. 

for t ut.(a) 	 Audio-Visual Equipment Si' 'I 

QTX PPRONo COST 

1 	 Batter-opexroted jlide projector and 

accesories (Mndaimann 12V) US4 250.00 

1 	Battery-opBrated overhead Projector 

(Mitcherl Art Prod). plus IZV battery 

1 amp battery charger, tranaformer 121 

US$. 120.00from 220V. 

1 Projection screen, pottable with carrying 

US$. 230.00
 ceo (Dalite) 

1 Flip-chart easel and carrying case 

USS. 120.00(Optivox) 


I Cassete recorder/player with remote mi-


USi. 100.00
crophone 
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1 35 min. camera with 45 mm lens + close up
 

attachment USI, 300.00 

1 AV equipment atoragc cabinet (retford 

Model C40) US'3. _40.00 

TOTAL USI. 1,350.00 

(4 sets) Us.. 5,100.00 

(d)' udia-Viuel Eajipment to Be Operated by a Com

inunicatiole Unit lechnictian
 

OX. COST
!-YAPP 


2 	Electric generators-portable 3,5 Kw
 

3 0 00v120/240 V,50 cycle 	 U55. 


2 Vfoltage tranafoer.-220 to 110 200 

2 Viewlex Audiovisual 16mli film pro-

Jectoro (l'adcl M1GTA - System IG) 1,900 

Accesories fur above 1min. proJector

cases, extra lamps, etc. 100
 

2 Kodak Ektagrephic 31ide Projectors (Model
 

800
AF-2k) 


2 lhodak Ektaographic filmstrip adaptors "10
 

2 Dalite Drojoctton 3creens (Modul Video A) 240
" 

2 	Gugl opaque projectors 500
 

1 	Cassette recorder/playar with built-in
 

Syncroiizer (Audio tronics 14015 Sync.
 

Recorder) 150
 

1 	35 mm. camera with accensory lenses
 

45 mm 28min 185mm. close'up kit, flush,
 

600
etc. 


Accessories - extra lamps, slide rya,
 

P 500
extension cords, adaptor kits, ctc. 
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2 Storano cobinsto ( irtford Cb#O) USE. 500 

Film, film otrii, olide sats, etc.) " .250 

SUU TOTAL Umi. 12,850 

(a) VohIcle3 

2 Jemp type vuhiclea US.. 25,32n 

TOTAL EtqUIPLiiNT COSTS US..l07,470 

1 rlcdlo technician 5 years* U38. 45 0O 

1 Publication Technician K U 445,0t) 

1 Scratnty " ' " 18,000 

2 Equlpotnt operatorsH 36,nfoo 

SU9 TOTAL UMh,144,fl0 

ii. Ra oir mid ,nntanene of .quinnw.nt 

Vehicle repair, mnln tnonOe, aoo nrd 

oil ((Y; original cost for 5 year) US',. 63,300 

Maintenance and ,epair coat o, redio 

Inatallation ' 10,00 

hslntenrincn and flapniA' coot of hudio-

Visual Equipmant L;S 

iio ,eterial S !aupplics 

Ink, otencilo, paper, office oupplius, 

tc '" 50,000 

iv. Contracted Artiat bervicc 2 Ono 

TOTAL OFE$AT].U UOWTS3 U' ,.295,7fO 

GRA;D TOTAL U ,.t,13#1701 
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F. CREDIT IRORAn 

Thie chapter dealo only with certain of the credit needs of 

farmers for the activitlea described in the propused program, 

i.e. thuse relatvd to the rf.option of the reco~rmooded now 

croppJng eyLnt3 --i-d those naw cropa not pro-c'tc-1 by *,vrti

cally intcrated corpor3tJons. It ic proposed to pro'lde 

th-se credit requircaorto thrcugh an e>panIion kr d o4 ont 

of the ficrvieo of the Agricultural Credit Bri.d: o- 11olivia 

(BA1B) tuad through thu Introduction of a not'forl of cxato 

unions (C11n) to b-, develop-,d by the Naticnal .1%-IPratiou of 

Credit Unioni ( I.NACPIM). Such a syntem h.ua th voy;bility to 

both mobilize 4c/ai cti,£ital fu" i vrinding rurVo., cr-d dlw 

rclunding capital fro. the national crodit union d,.,tion. 

The prcducer c-cdit rciuJ,..entn for the proro ;.d rov ,rops( to 

b,, proiaoLed via vovtlcal 'y Lfl,,-ted corporationzi, i.e. tea, 

tac,%o and iumbar, will Le p d by those corporitione and 

inc in the dlicusoionwill be idnd of the financial requirements 

of thoni coryoraionu (See Chapter V B). 

The production .r,J i, roquir.ments which are doalt with in 

this JVptor &,unetiC Material, inputs,.hu-ude technical 


capital it .d liventock. No credit for labor is
 

contempla,tov,.
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of Credit RO utrements
2. DEtermlnation 

calculated f or each
The p:roduction cOOS, excluding labor, were 

cropping systm mcdel,and a rate of aJoption projected over
 

the 5 year period uf tho project. TM, eetiated production
 

costa are $ 7,14 uillion. (See attached table).
 

To determine the credit requiremento, producti a casts ere 

into sMantsfirst thrce yea=o to tahediecounte' by 2 for the 

counting in forage plawting end foAI ) poapible doublt seG4 

the after plaitlfg vre
beng available in area tha i itial 

will n,t ex rd;it
eatablihcd; 2) the fact that 	s.e far 

5) that some will be pel"-6yor do r.t ,vAit to bo in debt; 

to by
their oan hogc for fsttening inztead of uIn, cx1.dt 

from othcro; Pmd 4) that the adoption rate could be aloveor
 

than pro joetd. 

&zmsrsAn objective of thIs project in to persu de thu (piLt 


"tobkttjr incaico
to zdopt the n~ew cvopp#ipi systemc a n 3ens 


a;vu:g will be
ettomptand a rdaoo efflCient U3e of their lndo 

made to have the fcarvnrs adopt the system roco2;:endod and not 

for to do is readily
J.mat parts of it. An inducement thezi so the 


that thbi projent
available crodlt caid technical iacsaance 


in thic reg,: d ia

will provide. Whils no absolute control 


cor.aiderec! feasable, thic "requirement" iwiy affect the rate of
 

adoption and credit flow could be slower than expected.
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Sier the fourth and fifth years, production coots were dttcounted 

3%0 ard 5 respectively to detezzine oredit r6qui-titW4rtt for 

tho3e years on tha asnumption that s the adoption of nog 

cTopir's nyotsms takeh hold tiL the area and Pettl.ers t:oe 

thleir cowranagesv thr.y will ur more of their own resonr-es 

to adoPI the PrActlc. 

After "ckaing theae d oowgta from the prc-du.tion cooto the 

credit requirmente for tho new crorpng ajto4 is 5.07
 

million. Dodueti ,g re1owo, the friading requirement fo: cradit
 

is t 3,921.8 million.
 

3. Overview of Credit _Sytems 

The Chapare branch of iho lanco ALrqcola (BAB), will be ,he 

principal institut~ion through which credit will be exte'aded 

in the first ycam of the pro~oct. The credit servicco via 

the establishment by PENACRE of a cooporative nystem of credit
 

unions (CUs) in the key production avid population center'n of 

Chapare, will not be cperational in =iy significant way until 

one year after the otart up of the project. Therefore, BAB
 

will be the credit .ource initialJy. Most of the recommendatio a 

made in this aection are directed at the BAiB. The CU aystem
 

of credit already includes most of them.
 

(Although the Bank of Cochabamba, which maintains a Ibranch
 

office in Villa Tunari, has indicated a willingness to assist
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the Chapaze developlent projeut by using and even expsxding 

its staff and facilities to accept depoeits, make disbmeements, 

prepare documents fnr loans, accounts -c'oeivables, etc., it 

does not want to be reaponvible for collecting accounto 

receivable fr~m pa.ticipating farme-.r Thus, the Bank of Co

chabwba would not be a). appropriate element og the 9gricultural 

credit mystem ir the early stages. After the propwcd program 

in uaderway for a year or two, with miore capital flowing into 

the area from tre Rctivitiia of the vertically integrated
 

oorT-oratione and farams adoptiAg now tecluaquesk the frln ray 

the project' creditfind advantages in being wore aotive in 

system . 

The felloiSng typea of loans will be made, 

- Short eni credit. This will be in cash or ia-kind for fam 

inputs for the production of annual recpo, and for the purchae 

of hogs for fattening. 

aluo be in cash or in- Meiu ve il This will 

kind for on-farm investments, machinery, toreSge facilities, 

livestock and the establishment of certe-in tree crops. 

4., General Considerations 

This is a high cost loan
Minimum loans should be 3,000 pesos. 

to the lender in any event. anything less would oe a negative 

Farmers whocontributinn to the fixed costs of the lender. 


should be encouraged to participate in a
want to borrow lese 


group loan.
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"6oan macimumej should not ey.zcsd 200,000 pesos since S 109000 

is the limlit BAVA/ID hav.. pLaeed on 11D's finfla!1Qifg of BA1~s 

6mnll larmer ersdi t p~ 

thone for short,Interast rate_3 -ill be ch"Sred by BAT; medium 

tL-d l1ong tv r !as. The ba-n.-Ma rate io cur-rer.-Uy iY9. ftero 

arb no &dditional ohargea Ltor in the first yetv of the 

projeot as the Q'Us become operational, CU intertt r-tcs will 

be charged. Currently they rano fron 12% to 164 pllaD a 1OI 

capitalization addition %o each !can. 

should minimize the number of acacunts.The BAD portfolio 

loans to adoptFarmers will only nood short and midIan term 

These loans should be tasnded s atho new cropping sy6tom. 

line of credib with one outstanding balance.
 

Group loans, e.g. to sindicaton or groupa that have fomed in 

the area for special agricuiltural purpceB suoh wo Equipo Cha

pare, should be used as much as posoible with each member
 

This reduces
being responsible for the amount of the loan. 


for both the lender and thecosts and simplifies procedures 

borrower. With line of credit lending for 2 or 3 years baped 

on approved cropping plans the farmers will know at ey time
 

what funds are available to them.
 

Repayment terms should be flexible and take into account the
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timing of the Iarmerlo ability to pay. They should allow for 

unforseeable circumstances such as drought, flood, crop failures,
 

For short term loen' the repayment period should be up to 12 

momths with consideration being given to when the 9armer will 

havo cash flow from the marketing of his products, The farmer 

should bc e.ble to sot the date for th3 final payment.
 

7or longer term loans the grace period would be from one to
 

three years, depending on when production from ihInvestment
 

will occur or be of sufficient volume to start reapyment.
 

Amortisation of principal may be spread 3 to 5 years following
 

the grace period. Yearly interest payments should be rxda. 

5. Grou ns 

A typical group loan might have the following pattern:
 

a) At a pre.-arranged date, estab]ished well ehead of planting 

time by the micro zone extension agent and appointed 3indicazo 

leader(e), a meeting will be held with farmers to promote their 

interest in the new cropping systems by indicating services
 

marketing assistance,available: Lnputs, credit, technical and 

etc, Continuing contacts would be maintained with tne farmers
 

after this time.
 

b) To or three months bafore planting time the ettension agent 

would develop a list of farmers wanting to adopt the recommended 
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•practices, indicating what the requirements would be case by,
 

Thin would include the needs of prior year farmers, if
case. 

any, who had already startcd with the systems. 

P) The BAB agent with'the assistance of the extension agent and 

sindicato leaders would call a credit approval meeting where 

loan appliaations would be reviewed by a credit approval 

coLmittee. The members of the committee would be the appointed 

leaders of the sindicato with good knowledge of each if the
 

and the PAB agent,
loan applicamts, plus the exter ,ion agent 

d) After agreement as zo the creditability of each apl~oant
 

the conmitteeand ihe technical soundness of his farm plan, 


would approve or disappro7e the loans in principle,
 

e) Based on these approvals the BAB agent w.ould set up a group 

loan acco-mt in the approved wnawt. He would also eothblish 

individual accounts where necessary. He would issue cash orders 

and purchase orders according to the input needs of the approved 

farm plans. These orders would be used by the individual 

farmers and/or the loan group leader to obtain cash from the 

bank for cash requirements and to obtain purchase order items 

from local merchants or a Farm Input Corporation (FIC) should
 

it become necessary to establish one in order to have proper 

input supplies in the area for the farmers adopting the new 

cropping system.
 

f) When the inputs were delivered to the farmers or group,
 

the local merchants or the PIC sgent would take the purchase
 

orders and delivery slips to 'he bank for collection. The
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BAB agent would disburse the funds and debit the individual 

or the group loan account including the cash diabursemerts. 

g) The BAB agent would visit the farmers during the production 

period to assure the use of the inputs and cesh purchases. 

h) Prior to the harvest and the sale of nroduct*, the BAB 

agent would issue a group lorn accoun.t statement to the group 

leader, members of the credit committee and the extension 

agent. The BAB agent with the assistEnce of the extenalonist 

would establish a time to meet with the faners to set a data
 

for repayment and to discuns any repayment problems.
 

i) After the crop sale, the loan group leader would collect
 

from the farmers and deposit the amcount at tho bezk or the 

BAB agent would come to the sindicato to colleot If there 

were any outstanding balances, che BAB agent would arrange to 

collect from the group through the group leader. If the account 

were not liquidated, no further credit would be extended to 

any member of the group until the debt was cancelled. The BAB 

agent would continue to take actions available to him to recover 

the payment. 

Most of these recommendation3 differ from the methods currently 

used by BAB. They will need to be reviewed with BAB and/or 

the technical assistance advisors to be financed by a new AID 

agricultural credit loan (described below). They will be
 

assisting BAB at national levels in. simplifying BAB procedures 

and improving credit management. Detailing one of the TA 
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advisors to the Chapare when the project gets underway would
 

be au important means of introducir4 new procedures into the
 

credit delivery aystems of the BAB Chapare branch in the
 

initial stages of the'project.
 

The 09;e if they are set up and operate according to ? ACRE
 

standards, will have an effective credit delivery system
 

without need to introduce innovations. They opelte at the
 

comm inty level, with their otd credit committeea, acounting,
 

disbursing arrA collaction facilities.
 

6. Present Sources of Credit
 

There are two institutional credit sources in the ahapares
 

(1) A ABAbranch at Villa Twuari with a portfolio of 500
 

agricultural and livestock loans; $ 0.6 million in loans
 

Most of the brancha operations
outstanding, and one employee. 


are in the Villa Tunari area with almost no service to other
 

Chapare areas; (2) a branch of a private commerciaJ bank, The
 

Bank of Cochabamba, making small construction and commercial
 

type loans, with some lending for agriculture, mainly for labor
 

cost to clear land. TWJc brench has two employees.
 

Other credit sources exist in the area. There arb reportedly
 

some very limited credit flows to small groups of farmers who
 

are being assisted by non-profit, essentially volunteer, external
 

assistance organizations. There are also the informal and quick
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eources at notoriously high costs. Estimates range from 5%
 

- 10% per month to 200% per year on small ioan,. How rach of 

the credit demand is filled by these informal sources such as
 

family, friends, money lendars, store owners, truckers and 

buyers is not known. However, because the Ohapare is a major 

producer of coca, imd moat farmers have a small plot, income
 

from this crop reduces the farmer's dependence on institutional
 

credit sources and offsets some of his need to have credit for 

the production in other crops. 

International agencies such as IDB and IBRD have agricultural 

development programs with credit components but none are
 

applicable to the Chapare, 1DB has a team developing project 

proposals for the Chapare. However, there is nothing in IDB's
 

portfolio that is available for the Chapare at this time.
 

7. Banco A rfoola (BAB)
 

BAB is Bolivia's moat important source of agriculture credit
 

extending approximately 60% of the agricultural loans of the 

country's banking system. For a multiplicity of reasons, some
 

administrative, some political, the bank has a long history of
 

financial problems. As recent as early 1979 the BAB had to be
 

recapitalized by the Bolivian Government to avoid bankruptcy.
 

During 1979, and as a result of AID financed studies, the Bank
 

has been going through a reorganization which is designed to
 

move it away from lending mainly to large farmers and towards
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using its lending capital for loans to small farmers. 

AID has also finauced BAB's Small Farmer Credit Program (SPP), 

Under this program, the portfolio was approximately US$ 9.7 

million in loans to 5,975 small farm families as of mid 1979. 

The average SFOP loan is $ 1,676. 

A new concesoaonal US$ 15 million AID loan for agricultural 

credit is currently in the approval process and scheduled for 

implementation in 1980a An additional US$ 2.0 million grant 

will fund long tern technical assistance to strengthen the 

administration and cradit management of fBAB and FEACRE, The 

loan will be to the Government of Bolivia, but the implementa

tion agence.es will be BAB, FVT31CRE, and La Merced Cooperative 

in Santa Cruz, ($ 10,45 million for relonding through RABOs 

SFCP; $ 3.0 million to FENACRE for expanding it's egricultural 

production credit program; * 0.65 million to La Merced, a large 

multipurpose cooperative in Santa Cruz, for relerding as 

agricultural credit; and $ 0.9 million for short term assistance, 

training, evaluation and contingencies). 

In addition to these dollar funds, the project will also
 

commit US$ 15 million equivalent of counterpart funds from
 

future sales of P1480 Title III Commodities: S 0.65 million
 

will be for construction and operating costs of those BAB
 

offices starting to handle the SFCP; the remaining $ 14.35
 

http:agence.es
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million will be used as further loan capital for the SFCP. The 

counterpart funds are expected to be generated starting in FY 

1982. 

The criteria to be used by 1AB for sublending under the new
 

AID loan are indicated below, The financial limits are lower 

than under current lending. To qualify a farmer must meet all 

of the following conditions: 

- Dematration of potential to achieve a production 

level beyond family maintenance requireasnts (usvally 

involving adaptation of a new technique requiring credit
 

for purchase of modern inputs, for eignificapt farm
 

improvements* or to permit the cultCAvation of larger
 

areau of land).
 

- The maximum loan for any one farm unit will not exceed 

S 10,000 annually for combined operating and investment
 

nredit;
 

- A farm operating unit will be considered outside of the 

target group when net income from farming operations 

exceeds $ 2,500 per family. 

- No farm with more than 10 hectares of cultivated land
 

(20 hectares in the humid Chaco) will be eligible for
 

credit.
 
the 

- The principal source of/farm family's income must be 

agriculture. 

- The prospective borrower does not have ready access to 
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other credit sources under reasonable terms and
 

conditions, and
 

- Loan repayment ability derives solely from farm income
 

or in combination with seasonal off-farm income.
 

Some Chapare settlers may not now qualify under these criteria
 

for the use of BAB's SFCP funds due to the sale of coca which
 

in 1978 yielded a net income in excess oZ $ 1,500 per hectarea
 

Coca prices in 1979 have risen significantly. If thie trend
 

continues, more farmers will exceed the income 1±mitatJons. If
 

coca were eliminated from the income calculation, almoat all
 

the settlers would qualify.
 

In addition, the 10 hectares "land in cultivation limitation"
 

will preclude SFCP credit to some settlers in the directed
 

colonization areas where farm cize is 20 hectares. As the new
 

cropping system in the ara is L.dopted, more than 10 hectares
 

may come under cultivation. Other criteria present no problems.
 

To meke the S!QCP lines of credit nvailable to the Chapare, i
 

in recowmended thaU the farm size and family incoe limitatione 

be waived for this region and that the BAB utilize a criteria
 

under which L mejbtr of the sindicaton who are Pt of the 

colonization strcture will be eliSIble for credit.
 

8. D~ding BkB12sOperations in the 01hare 

According to BAB representatives in both Cochabamba and Villa
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Tunari, without any consideration of the new cropping systems 

to be promoted tnder this project, the number of loan applica

tions handled by the Villa Tunari office could be doubled from 

500 to 1000 by the addition of an accountant type employee. 

Loan volume would increaoo by $ 0.2 million or up to $ 0.8 

milliono The new volume would be up only 1/3 because most of 

the loons would be small and mainly for contract labor to 

harvest rice. The current portfolio of 500 loans is for larger 

amounts for clearing and planting. 

BAB recognizes the need to provide its services in other Cha

pare areas and wants to establish 2 more branches, one in Ivir

garzama and the other in San Miguel on the road to San Francis

co. BAP statcs that no funds from the headquarter of AB in 

la Paz are available for office expanoion purposes, nor are
 

they likely to be in the foreseeable future. Whethor or not
 

the PL 480 counterpart has been taken into account is not 

clear.
 

A first step to increase the credi'. services in the Villa Tu

nari area would be the addition of the accounting employee.
 

The approximate costs, (using BAD provided cost estimates)
 

would be: 
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Pers onnel 

1 accountant $ 250/mo. US$ 3000/yr. 

Benefit-373% of salary " 1000 " 

Houainiv 1800 " 

SUB TOAL US$ 5800/yr. 

Wbcenses 

Travel US t00 

Supplies 250 

Misc. 

SUB TOTAL 800 
TOTA--G USI., ,60r/ 

A second step would be to add BAB offices in the different
 

population and / or production centers of the Chapre. Although
 

BAB propose Ivirgarzana and San Mignel an the fi-st two, the 

final location should be decided by the Area DeveLipijuant 

Authority in accordance with the proposed program. Tht 

approximate costs to open a new BAB branch in the Chapare 

follows:
 

Equipment
 

1 Jeep $ 13,000
 

Office equipment (desks 
chairs, files, typewriter, 
calculator, etc.) $ 4.000 

17,000 $ 17,000 
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Personnel 

Ingernicro Atgznomio 

Benefito3A241 

600 vhe 

pavl a~i Oil 1"10 

B~AB satimates that fras 2 to 3 V.Yl ;n-u, 0 i 

a new office O'o gnin~p, 2ci avi'"e tln. V aD of 

etablihment In gt yrpid, the £ 3'&$:Dvv x~v.-Z Av~z,03ty 

esbirhig mor ovices In the cotext of their ewua 

Convemdoz A 

9. o rr~ i~ ~ f4 

oatdin 1962. 1, novw 190 cafWilPo4 O~Ls with itl 
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13s000 membera, PMACRE's C system hea wIotts of $ 27.0 

million ot whiai S 21.0 million are camber navings. The
 

outastwing lon yortfo3io is $ 40.0 million. 50i of the CU 

are clejiflcd v Yrnwa! Of themaq 70 are extending agricul

tural pzduotoicn cvdt 1'6 MsU rec-Ently raveived 0 0.5 wilion 

in loane fecm ?IACRN for -kndig as production oredit. 

CU loza~ to meiboe coo frotm sP-.vig and from xeleading 

Gapit-fl p-:ovided by F VIACR- whl. :h in tiArn recelvea loans 

fro COW.0 (1Xatin Aieican Credit Union reoei!;n), AID will 

alao h'c a oorrc of loan capital ond technical aFsstknce In 

One of the wvsesesoa of the CU System In roeet years ha 

boen its ibility to attract svinSg for ortobiwud j th, 

Instadq the system hai reli d on eziarl capital for relend

11o bolow
ing purpoues, The low groath rate ofV cavinge is, due 


psid on savi.s. Further CU intercat ratsts on
markot rates 

m.r1et raten with irtnufficiezntlonot 12-165 have "een below 

spread to allow mltket reaes on deposits. FEIACRE has bidica

ted that it io correcting this inbalanio in it'e operatione
 

by increa ing the ratoc on both dividends emd loans, This Is
 

a condition of the new AID loan,
 

PMIACRE uants to expand its agricultural production credit
 

progx= and ChJapre is one of Ito areas of interest. Limitck
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resources have prevented PENACRE from doing more in the Chapa

re then give %yerylimitd assistance to the fomation of the 

-three CUe, ne is at Ville Victoria with 80 me'bere approxi

mately 80,00o psoa in saving6 said 60,00 peaoo in loans 

at Nuova Canurn with 103 mombete,out taud . g; another is 

approx4matly 100,000 pesos i, savings and 80eO0 peeos in 

loans outtstnding; the third ia at Villa Ivirza w4th 90 m ber, 

about 70M0OO in aavinge and 60,C00 pesoB in lowe oiitscandige 

On request, FrACRN he submitted a proposal fo the evelop

ment of a system of 10 CUs (Lucluding -che abrvc thrae) in the 

Chapare over a 4 year period. Details of the propouaJ. are
 

attached ae Azrex 1o. 5. The objectives would be to atitact 

at least 1 000 memterv per year for a total og 460M0 ;at the 

end of 4 years and Mith 14,000 heatares of th, mumber.0; land 

under improved tec"hology ireeulting from the production credit 

The CUs would draw' uponand assistance services of the OU, 


the new cropping systems and other improved production techni

ques being proposed for Chapare.
 

PENACRE's proposal calls for/$ 7.8 million loan program to
 

be funded as follows: US$ 3,0 million from external sources
 

such as AID; US$ 2.727 million from reflows; US$ 0.234 million
 

from relendable earned interest; US$ 0,390 million from the
 

fund; U$ 0,149 million from FIOACRE resources;
capitalization 


and USO 1.3 million from member %ontributione (hand Labor),
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The US$ 3,0 million external l.oan would be disbursed ac 

followe, according to the tARE proposal: lot year - $ .8 

udllion; 2nd year - $ .75 million; 3rd ypr - 6 .75 million; 

4th year - t .7 million. At the end of the fourth yvar the 

system would have approi.mateiy $ 4,0 million in capital witn 

uhioh to continue itr growth wi!thout further external assistanoe. 

In addition to this relending capLttl, FINACRE vwtrld raeqaie 

grant fade with whioh to iti~iate the program cnd camty it to 

ths point cf self- sufiioioncy sometime after te eoce¢d yer 

of proltot. A two yea budget for these grant reaulr.mentn is 

nlao part of the PERACRE proposal (,!=ex No. ). I suwmarry# 

the grant proposed is 0 367,000 i±'or the fir t.year to establish
 

an office hoadquaxters, eventually to btecone P.AOR'e Chapare 

regional office, acquire vehicles Ad ui ntf employ a chief 

of prograi 6 tccbnc1ana in OU yromiOticn Rud 4ntr on,
 

an~d a Gecretary, Th~e gtait would coaior opareting "catv wL5.0h 

icludes svpport to thp CUe wbile they are in forvatiol and 

until they er generatings8uf ciieft interest Lnsome to support 

themselve . 

The second year costs Would be $ 240,000 for personnel and 

the second year an evaluation of proageseoperating costs. During 

towards self-sufficiency would be made to deteldie what
 

additional funds might be needed for the third year.
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10. t&., the 2ACRE lnd W jrospile 

BA. appmwitly has, o.T %fillsoon have, sufficient capi' l for 

refunding to take c,%ws of the entira producer credit require

ment of the propoiied program (See attadhed Table). 

Likewise, if thf FMCRE proposEL were adopted in its 

entirety, It too would satiefy tbi'ough its CUo the entire 

case a now
credit requirement of the program, although In this 

US$5 million loan on concensional terms would be required, 

We see advantagO to uibg both BAB and PHNACRE as vwhicles 

for swpplyini the credit needs of the proposed progran. 

Competition is healthy. Also, for individual farmers or groups 

of farmers there may be advantages and attraction for dealing 

with one or the other source, e.ga lower iaterrot rates on the 

one hand; a senee of o 3ership of the faoility on the other. 

We propose a Selomonic soluttion; namelyt to look to BAB and
 

FIA0RE to each supply 509 of the credit needs of the program
 

As regards BAB, the conoequencee of such a decision are sim'ple,
 

First, US$ 2 million of the SPOP relending funds should be
 

reserved for use in the Chapare L. connection with the new
 

cropping systoms proposed in this report. Second, since a branch
 

office staffed with 2 competent employees can handle a portfo

l.o of approximately 1,000 individuals loans with an outstanding
 

balance of US$ 800,000 using current procedures, it is
 

reasonable to assume that four branch offices could handle
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both the present credit demands of BAB clients and the needs
 

of approximately 3,000 acceptors of the new systems, Thise 

could be scheduled as follows: year one - utringthen the Vi

lla Tunari branch office and open I new office; years ,,!o and 

three, open one new branch office in each yeexr The first
 

year costs of establishing each branch office should bD 

provided to the WAB on a grant basio by the Area Dvelopmqnt 

Authority via a Convenio which would also ir.diease where the 

brax ch office vas to be located. 1 Continuing coete of the 

BAB offices anid their personnel, would be assume by RAB after 

the first year, The program costs for this aubaldy wonld come 

to US$ 149,000. 

As concerns InNACRE's relending requirements, It will be re

called that, if one excludes family labor from the equation,
 

they estimate that with an external loan of US* 3 million they 

can 	arrive at a loan portfolio of US9 6.5 million in 4 to 5
 

years using reflows, interest income, capitaliation funds,
 

etc. This is an approximate ratio of 1:2 between external
 

financing and the farmer loan portfolio, Therefore, if the
 

external loan were reduced from US$ 3 million to US$ I million, 

F NACRE should be able to develop a farmer lctw portfolio of 

TIs isapproximately US$ 2 million in 4 to 5 year3. V 


1j 	 The location of BAB branch office and CU offices need to be
 

coordinated so that the credit services of the two systems
 

are 	available throughout the area and not duplicated in the
 

same micro zones, 
2/ 	There will be demands for credito beyond that needed for the
 

new cropping systems. This can be handled by member savings
 
and 	 borrowings from FENACRE. Members savings are not part of 

by FENACRE.the 	financing of the loan program as presened 
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equivalent to approximately 50% of the US$ 	 3,921,800 credit 

It is proposed thatraquirosmint for the now cropping systur-B. 

the projbct budget include this US$ I million f,-r lending by 

tbe Area Devalopre1t Authority to YENACRE auitblD torron 

i.e. the same e are contemplated in the new U14 15 vi.llion 

AID credit loan, 

the cost of the proposedIn addition, instead of grant frmdinl 

10 CUse, the nwnber could be reduced to 59 with a coverge oC 

approzinttly 2,0 rather than 4,000 fazuers. Certtan roteff 

and equlipment vII! be the riaso whether the target U ,4r, Y-or 

than 10 CUn, Teing tbia into account, It io cotiustW1. thit 

the grant requizements could be reduuee to U4 lo,t the 

first yo and US$ 12t1,000 for the seevnd yes; a toital grmnit 

of O8$ 3O,%O,500by the Arua Devclopment Authority 

to the project for the oxrvilt n iKet ofIn resume, the coutz 

the program io an follows: 

Grant to BA±B US$ 149, 0O 

Loan to F 1AEf Ust 1O00,tO 

Grant to FENACRE U 

TOTAL US$ 19i52,iO0 

/ These posts are bazed on the unit costs and frimne benefits 
the FENACRE proposal. They are considerablya stated in 

higher thm BAYI, 14ACA or st.lary levels propoaod for -the new 
the Proceas of negotiationArea Development Authority, Drirng 


it may be possible to substcn.tilly redboco this grant aw)ount,,
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Production Coats (Excludin Labor) for CroppIMAZItm. aad 

Credit Funding Rzquirementin US$ ,0 

Y EA RS 

1 2 3 4 5 Tot.1 

Production Costs 

A. Legume Cover Crop 
B. Swine 
C. Fencing 
D. Storage Sheds 
E. Pineapple 
F. Pejijabe 
G. Citrus 
H-. Cattle and aU other 
Total Production Cost 
Excluding Labor 

1.0 
9.5 

30.0 
40.0 
73.0 

1.5 
0.0 
1.5 

156.5 

3.0 
27.5 

112.5 
120.0 
114.0 
26.2 
54.4 
26.3 

483.9 

9.0 
75.0 

360.0 
360.0 
342.0 

6.2 
80.0 
26.3 

1,278.5 

18.0 
145.0 
832.5 
720.0 

1,026.0 
25.2 
96.0 
25.3 

2,888.0 

18.0 
269.C 

1,215.0 
720.0 

0.0 
8.2 

96.0 
8.3 

2,330.5 

49.0 
522.0 

2,550.0 
1,960.0 
1,555.0 

87.5 
326.4 
87.5 

7,137.4 

0.7 
7.3 

35.7 
25.5 
21.8 

1.2 
4.6 
1.3 

100.0 

Credit Requirements 
% of Production Cost 80% 1,2,3, 
years 70% 4th yr., 65% 5th yr. 125.4 387.1 1,022.8 a,02,6 1,514.8 5,071.7 

Summary of Credit by Tvve of Loin 
Medium Term -2 -5 years. Fencing 
Sheds, Palm, Pineapple, cattle and 
misc. 
Short Term - 1 year 
Swine, Legume Cover Crop 
Citrua (replacing old trees) 

116.9 

8.5 

319.2 

67.9 

891.6 

131.2 

1,840.3 

181.3 

1,265.9 

Z48.9 

4.433.9 

637.8 

87.4 

12.6 
100.0 



Table Va. V F-I (contied' 

3 4 5 Toftl 

Refiws 

A. Medium Term - Fenci g id 
Sheds 1 yr. grace, 5 yra. 
repay 
Palm - 2 yr. grace 3 yr. rapy 
Pineap !e repay 2-d year 

0 0 69 i4A) 552 761 

B. Short Term 100%/year 
Repa-ment of each year loan 0 3.5 67.9 131.2 181.30 8.9 

C. Totni Reflowa 0 .5 136.9 27i. 2 733, 1,149.9 

Credit Fuzd#!g Requirements 125.4 378. C- 885.9 1,750.4 781...5 3,921.8 

(3-4c) 
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a conprehiu0ive term covering not only agro-induslris, thoaoAgWIbusinmS is 

which directly process egricu t. ral products, but a1.o thoseiodustrie 

busiioess which provtde conential farm inputs or services or which sre 

igportsnt for the effective operation of a food oysten. 

Th situation with regard to agrobszinues now operating in tho Chnpam a d 

regard to to, cacao and rubber has been covered in prvioue chptnrswith 

of this report. With resptct to current crops, or other new e op,3 oravivl 

number of other potmtial a -ni nrieu bhvaactivities to be promoted, a 

taen revr.ved. The only ona recomwuijed for inclusion in tnhu p.. 'r' it , 

of platano and yuca for thQ fo2uolm feed i-dustry.plant for tho dehydration 

adjl yucao re traditional autocons uptton cropm. 1Platanoa/baPlatanou/boasnea 

neuea ae aio en iportent canh crop, ranking fourth in i ortando iu the rvgion. 

ere unable ubatntial quentitiez of produc ion (eti-Hover, farmrs to seli 


to lack of narkot dwssnd and tranepor to zarhot.
aatod to he leat 20%) due 


The ir .tatfor yuce ia insignificant. The dehydration plant ull provide a new
 

for 11,200 MT annually of awall fat-mar production of thm twi cropa.
xarkot 

"Plante pars Is Deshidrataci6n do Plhtano y Yuca",1/ Principal Source: 


a1 Dasarrollo latogrado, OA (1979)
(Draft) PM*ycto Chapara, Etudio para 
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No tmchnical amiotance is required for production of these crops for 

indu etrialiaetion purposes. 

Ahe initial market for dehydrated products is the Coohebsuba valley "unufactu

rars of foroula feeds for the poultry and dairy Inductrien. Corn Is currently 

used is the principal souree of carbohydrates required in the rations. Prica 

and availability of corn fluctuates throughout the yearl in the past year the 

price has ranged from $b. 2,070 MT to b. 3,480 MT. 

jet sell feeds fiund price., grd hence uwt constantlyMatufacturers -. at 

change their formulase to maintain required protein, carbohydrate, cdneral wid 

availability and costa.vLt&min conteut, whia takiv Into account rxv wmatriAl 

Thay have a strong interest in vacuring a suro acurcp of caebohydra eg to 

substitute for a portion of the corn currently utilized.
 

of 

A contsuption figure/ovwr 10,0OMT /annually of formul feed is confaird by 

of formula feedo for the poultry induatry In Cochabamba.IMA, a manufacturer 


Based upon European practice, a subatitution of 207. of the cor 'vith yuca
 

would equal 2,000 MT a year.
 

MT of corn
PIL notimates that the Cochababa dairy industry conoms 15,300 


annually. Yuca could substitute for 30% i.e., 4,500 MT a year. The
 

additional requiremantu notassociation of milk producers, APL, may alto have 


taken into account by FIL in making their estimate, but these hAN not: been
 

included in our demand estimates because of possible duplication.
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the plant, subjecta good potential market for
The *wine industry also offort 

cost locatod outaide 
tofurther inwectigation of the transport factor where 

or
 
Duo to tim limitationa, thie uarhat hat) not bean inveetigated 

is believed to have subctential pro-imie. 

Cohabsmb. 

Incorporated in this analycia, but 

thle popoes plant throughoutwill require the producto ofFeed umiufacturare 

the yaor avA have indicated an intorost in armual purca[a cOatracte providing 

each month. Sirce plVo-ta and yuna ae
for delivary of ftued quantities 

by enteriM into armual p-tl:ition contrects
hmi-r ated throughout tho year, 

to tw's thbi kind of coltet.
with small orsors the plant should be able 

As concerns the In~terest of tho =nall fox-mar, It io propozsd thet he be paid at 

price for frech zarket piuduc",, i.e. $b. V rer chip&
the current fore gat 


to no price data for yuca, cic cry litt
-.- is cwacialt
for banenc. There 

sad, but agai- the sme principle ahould apply. The icporeant ectoro of course, 

is that the farmer would have an va.,ed market. 

that eotabl6mnh t of this agro-irduotry ohould be prtmtod
It is reccmeendod 

combined public-private, corporation. It
 
an a prtvate sector, rathar tha.n a 


will net deal with now crops, or onea which are otherwise 
caudidatca for
 

promotion on technical essistance under the program; involvenut of the Autho

would datract from its principal develcpWontrity in corporate a ctivitice 


for the sa1ll arars. But
 
functions uLthout appreciable incrased be-nefits 

an interest in seeing thst the plant is esteblished

the Authority does have 

and program support is recouwatded. 
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intually 75% of 
The proposed plant in designed to produce/4,500 MT per year,/the known 

current Cochabsma risrket demnd, on a ora shift basis. At 85% efficiancy, 

the plent will utilise 11,200 MT of raw material per year. 

The pl m t can use either platnos or yuca as a raw material. Howaver, plota

non present special technical problems because of a greater tendency to clog 

up wchinery. Somewhat different handling i required during initial 

processing.
 

Both platano and yucs should be delivered to the plant withir 24 hours of 

hdrvet. If delayed, they start to deteriorate, affecting the quality of the 

dehydrated product. Trucks to mve raw material from the form to the plant 

aro included in this project. 

then to a peeler toYucs is delivered to plant storagel conveyed to a washeri 


reove the akin which contains cyanide; and through a slicer to the dehydrator.
 

Platanos com from storage; heads are separated manually into single units;
 

stems ara cut and d'scardc ; platanos ore washed and sliced; then moved to the
 

dehydrator. The dried product is then converted into a flour which is
 

pnlletincd. Pellets are sold s-ther in sacke or in bulk.
 

as IThe 	estimiated cost of the plant and fixed assets is follows:: 


3.1 	 Source: "Plants pars la Deshidrataci6n de Platano y Yucat. 07A, 1979: op. 

rit. 
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$b. (in ooo'N) 

(1) Land 3.8 

(2) Lnud preparation 3.8 

(3) Civil Irme 480.0
 

(4) BuildZiu 723.0 

(5) 4'chin5r-.y Inutal ation 7, 0.0 

(6) O fice equi--t 45.0 

(7) b'A~aory aquimpant l160.0 

1,535t.0
(8) Vehiclco 


(9) Snrvica lhr ,, Pcoloe, etc. 1,O O.C 

!Etjl $b11,69M. 

US$ (N'14,760 ) 

FaTrLhe fiiincinl anal1 iala, Tables V C-1 and V G-2, a ci=_1Z ructu O of 

$b. 14,000,000 in ,mt9amd: ho? ' repreaited ty chan holdor fumlw anid hati! by
 

I
 
a loen frcrA the Authority. The conccroici.-Ai toma of t% pno,&oed can - 3 

yenca Zraco, i-.peyznt in equAdl nnual inatmkntn, and IA. iwerei.t -are 

e. eitie1 for the eatabli hmauz of the project. 

(0%
While the rate of return for most. invautors would not b. attractiv 

it is believod that it would be adc-quntacumulstivo ovor the first five years), 


for feed =nufacturore who tradilionally enjoy a ral;tively lol4 rnui -E ratutr.
 

It aho ld be noted that the asommptionu underlying thi rats of roturo arc
 

extrMmily conm't-jatif, e.g. it ie armur.ed that the ra matarial coot for yuca
 

.Mt bo the pmv. aa for bidLUS -- not naceoamrily the cse. It in olao
 

http:armur.ed


-3I0 

t,,-~tp~ ~ ~ VilC4&= 

tut rona~ payItMY tuf fedem bzflpl o w zmiitt11 0-
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(1) 	 Der d from "lhnia." op. cit. 

(2) 	 Terems: 3 year grace period; ZeOpMment 

interest 101. 

t3) Projected qmtitio: 

yoars 2, 3 

year 4 

year 5 

Price used 1 the 1976 price for corm, 

(4) The costs of tow msterial are asused 

in 5 	 eStW &rmual iuaz tzftu1, 

4,500 T.M. 

6,730 L,.
 

9,000 T.M. 

Qt. 1,076/MT. 

to be Ow c,.e-ot Ism paric lot , 

52 per r.AV w Ob, S03 MTtanoslbmana3 for the froub tarat-OUb. 

per, 	 6iretift? & a
(5) 	 A4ministration: Nhnaier, !ug. Asronwz6 RobloJ 

t
productf )n Am&agr. Ohar in~ireet: n2nvic3 tr6Irk 

of $.Ab rl ove shift, 14 ItatotreN ,wswl that
helpers. Direct coat 

cro ArtWd AM
administration and ott~r irim.t, but twt diroct4 costs 

tia f.irst year. 

d that 507. Of pIUnt Output *wi LO sacko, tt bWl-iCS SW
(6) 	 It is 80A 

i aaeauzud thot
 
(n bulk. 7le aost of a rack holding 36 KS. is ft, 12t it 

each will be uam 3 times, 

utilitto, repair aud intananco,
(7) 	 Ivludes p-iaral plant costs, 

administration costs and 	insurance 



namU 

A. Sales 

1 2 35 

I,,311 474 16,63 

A. Opezatig CoaaB. Dapr/Aw r . 

C. ITtsmst 

TOMA EPNSS 

RIET PM.E-TAX PFIT 

A. Anual 
B. cum atv, 

RAT2OE _F f On 
SqKfwK 

1129 

-

1,129 

(1,2) 
(1,129) 

6,328 

-

7.14l 

875 
(254) 

6,S2 . 

7, e4A1 

P73 
621 

875,-,7.1.11,3 

1(,564 

1"9l0 
1,531 

11,5301,113 

13,M0 

310 
5,l60 

M' 



pe'5l00B M350)t term 5 yosrs stmCS 
tbo conwrtiou $b. 7,0010,0 

to vetl*ly kunt6to4 dOratdstOf fow tea 0" t)m*01u t* do'" 
tqd U1 
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2. FaroM Suralv ArransImERtM 

be created,Substantial e demand for cosarcielly supplied farm inputs will 

directly and tndirectly by the re.mmnded developmnt program. An adequate 

system -public, private or cooperative- does not exist in the Chopa
delivery 

It thesource of the limited farm imputo now uried.r. Cochabamba ts the 

psgran is to succeed, neoded farm inputs mat be availabls to the poll 

farair wtm needed on an economic basis, 

fitianced by the cll farmr creditDemand directly created by the program, and 

program, during the five year prc4ram will bet 

fence construction materials 'M 2, 50,00 

Ctorage shed construction materiale U$ '720,000 

Tool and equiymnt UM Z52,000 

Chadcal inputs (fertiliver, insec

w35$ticidem) 


W35 3,797,W0( 

provides for the establiaent and opeystion of reedIn e4dition the progrm 

for off-t6e h tlf equipnt:and plant rurseries in the Chapore with a domnd 


and supplies totaling approximately US$ 550,000 during ths 5 year ptriod,
 

of his credit nsdao
The small former credit proftran is designed to met imot 

crop involved. The coast of chauuicel. inputsuntf.l the first harvst of the 

fiva year pariod, not coverd by the credit
raqArid by tb farwrr during the 

progrma, to approximtely UW$ 42,000. 



357

value of 	the new Chapore demand for farm lilputo duriuT the 5 youtThus the total 

program period directly actributable to the progrm is approximately 

daemnd picture, the follorIrS-e jg h addedi:U54 4,389,000. To round out the 

those for fainrS diseiins to expandtuputs presently supplied by Co:sbmk; 

their activities in the directf.ons indicted in the progrwn, but ena do uot 

d iafterparticiptte in the credit probjieau. azd the uontiuinS grtoth i.n &m 

the and of the pjirvrm period. 

nsm2kLhaWp Conitrtiona, Thre is a n(ed to ensure a p nmt and 

continuing effective and officient orgraiuatioual vehicle to pvovide requimd 

f&m inputs for the rcovended drielosent program and tha gtrSn wws for 

such Inputs we tha Chspa&e devalops. 

11w inputs ua- be readily aveilable iAtaz needed In tha Chalwy on an acomosic 

basis for the eall farmsr. Moquto inv*ntories umst be inintained in the 

(and the creditChapare. 	 The prices must be xascnabla and the sal fomir 

mumt be pretected against unjustified hillb pricee. Th organizationprogram) 


busineas aan n2vint and miring
(a) 	 suplying the inputs nst have cmipsten 

tho retded efective and effiiont orgeniaetion.adequate 	 to uaintain nd build 

are: (a) 	 Authority stors, (b) Coopora-Alternativen which night be cmonldorod 

(c) Private sector orgenisatious, or (4) a combined privateo-public corpo
tires, 


ration. Theae are anslymod below.
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f t The Authority could eatablish faris supply sturn. Fron 

pat eovilnce with Such an apptoch, ths l5Mlih.d of efficifunt mInagzont 

La 1. It onuld dilout the orts of th* Autbrity in oci3r ar to 

alraebly ccsoetsaz, with Ito pilm~zy devzloprn~t rola. The- Autho: t:y0 stLu.,e 

Msiuld huvo w. Icluft riulitn for ae iniatration auA ito u S. uch 

c~tnsetlii ohiulid ba abl.u to provide ingtutsa t rt!mniblo 'prices. but tha 

02=1~ hiinher bzf.Gnnu of 0-a Cont of Wxor M11rfi~rt.W"Ora101 and ara 

Mai~ly, viat th%limited lifet of thn prr-a thewo La wo antrtwe of the 

cOatL2uinE life of the Authority or tba "cumrrq stored'". 

O An altartmIve uifht be the amotblimuont of cvO*z*ativlx. The 

hotozy of cootmivno provida. little oasurance that affective bilrnoa 

nangz t could, or would, ta socurad, when ouch entities are creoted "frm 

,oult4,p requirad, ao in the firat altraatitm.the top down!'. Progra fundiu5 

~ Another possibility teould be th* astiblismaunt 

of one or mre form supply oporatlon i tho Chapara by interested private 

unctor orgonizationa. Thast would suply not onTy amll fa~rmora but all 

famnaro. Thin approsch would provide ax rionced &d effectiva biandese 

matt-ageo-nt, requira no program funding, asure "erzant and continutisa 

organiaatiou for providing present, program end future farm input naede of 

ths Chaera. roither the Authority -or the smal farme would have av vmwr

ship intorect or reprosentation. The rolb of the Authority imuld be pwrioatioU 

al only. 
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The spectre of "ripping off" the mall fare r be raised nd it would occur, 

porticularly if one private cmV were to vt granted a "Wnopoly" position 

by the Authority vith respect t. fas inputs financed by the farm credit 

risk can best be amoided, or at least reduced to aceeptableprobrm. The 

lvals, if ther i corpatition batween suppliers. The greater the number of 

I.ndepzrdent suplly o gliattono tist are established in the Chapars, the 

better for tho m911 fa r. 

&..M:: If the Authority is nat successful in
 

prcmtiua a puraly privato saztor solution within a reasonable tim, it could 

conider a amad public/priato coMration approach to the problm. 

Thc character and fmctions oZ such a fam supply corporation art fundmntally 

different then those in the vertically integrated corporations. It Is e trading 

or animation, buying products from other enterprises, and sellin$ then to 

fatmra. It is not involved with mnufacture (production) or,processing so 

only nuinal facilitis are nea'd. 

Rawver, som gmral prfncipals utilized in vartically intearated corporations 

might be utilized.
 

The corporation would be an entrepreneurial organiz tion amd cou'd provide 

farm inputs to any farmar. It would be organized with an interested private 

c€cany, or companies, and/or individuals owning 60%and the Authority oming 

tho ramaining O% of the shares. The equity pwymnts would be In each and 

fixed assato and adniniatrativevould correspond to the capital veeded to cover 
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.costs. Other aspects of the vertically integrated corporations would not 

toappear to be appropriate, e.g., the automatio sale of Authority thares 


lanrner. Also the farm supply c rporat-on, being a cradimg o rgrisation, has
 

i. need for loas tfrm the Authority for iajor facility constructio as in the 

case of the vertically integrated corporations. Neither does it requite loans 

to fund famer crwdit progres, since the farm credit cmonent of thm proposed 

cash paynent possible. Also, it would be reasonableactivitiss)in effect akes 

to expect that supplier credit would be available for lnventorias. 

though 4 cxed public private corporation, vith Authority participation,-Evan 

is 'onsidered a fall back position, we rowzamnd including ,undtmg for tho 

Authority share in such a corporation in the proqrirn bwvJtt in order to enaire 

that this vital in-put supply function is covered. 

For the purpose of 6eloping the capital requirunnteof t1hceeuy and, 

consoquently, the funds requiTd by the Authority for the pIxrchata of Uts 40% 

share, the assumptio s built into the following tat of figurev have boon used. 

They are believed to be reasonoble, but will have to be analynsd and confirsad 

during the pa, tional and organicational phases. 



i1) MM mka biildimsm, waelm~ and1 3 stOtge, 

at~VO 5,000 each ' Us$ 1001000 

(.~)O~*~~nt22,500 

()Vehels 4 i0 

0)Cost off Oanbe&tim 2,0 

wioidre aplte 

fin 300 

AaaumD bm&l loan for~30%of cost of 1810 Oud 

buildingsa. 

Totol I am1o1der CaptalU lquLrwtat U'l t nwmv 

Th~e irwautwt~t rec~tixstd of the rivatf: C0oA~i4ID V,=d IN 1M3*11i,~0 R' Of 

the Authority 'MS 100.00M. The lattar La t~se amly progrm gu*UcttJtfl, 

~/Derived fr"'mtinated caste in M3~Projects$ imaltedam GatigatuS Coato of 

faafblity stud1y, profaional, an c o~tya ortSflifton costa). 

B1ased on an' aimuel malis volusa of WU$1,000,000O; tuntwrar 4 tLima a er 

atd waded Imnory fundfxMJ by private conp'onien through tea'm or purechasem, 
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S. Box od AxJF.~ Eu 

there art 6ubstantlal locee ofWhile there in no hard data, it is clear that 

rad othe'*r prOdutS in tin proetn of cmcurcialitativu V. InChapvae frita 

paw thta is due to 1cmk of adequato contJairs at all ategas of the food 

,yetem. doal with thin j5?ob1fO, it is racco d that a bon md wood 

piwducts factory bm emtabliaWe in the Vhapa-ra. 

in 11 hapoat' forTho followin dote illustrates the total Potantial mazimt 

fruit boxem (apple b1c mine, halra apprux. 20 KS. of orau ). 

1'rodumoe0ou Requirod 

Citrus (primarily ormnvo) 98,no 491 ,400 

Papaya -LM5-LLk 

TcY]AL 556, woD 

could be utilitd for aocodoa, toxoee, Pra" andIn addition such boxas 

' ther veBotabims. Argwitine apples nra Im*orwtd in auch bvem -,d they ore 

curretly uved for tonatoaa, popporo ari other croja. 

In addition to boxeo, the factory has a potential markIkt for other vood 

products for: 

F1 Section I1 8-11. 

/ Acamius that each box to utiliasd 10 time. 
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and 7 cacao plants proposed.(o) rhronutstiou traya for the 3 tea plenta, 

(Cb) Palletm for 3 tes, 7 coeo. I rubber, and I deyrationi plants; an 

yoar, mhenextitsatud 100 pr y*sr for eacb, a total of 2,400 pallets s 


all are opowmtinq. 

VO" lP~eS of oalynis, 108 IEVO aMMed thwt the ptrch1ktajj of the potentiae 

owrLO ax psye tax ata+At for itich the plant can sell bofes in an folloit: 

V.oP"oTAU Approx. % 


2 20 % 110,0
 

3 
 20 % 120,003 

4 ?A) % 1au'000 

5 40 % 240,000 

is wuad 10 Uvena,Tto sasuod allin price for each box is Ob. 20. If ench box 

this equala Ob. 2 par tri-p. At a market price of Ob. 35/100 or n!av, veductioa 

of losasae by 6% nil justify utilization of tho buz. Citrus fam louoo era 

uuzlevai but It Is estimatoa tbat transport =3d s ittin,%lousbng arw at least 

16%. 

Thu apprpriate purchaser of baosa ar the "WyoritQu" or this trucker&, 

rathor thu thm faraues. Proviling vockh for faruar use in a cwwu practice 

for rice an1 corn. The truckers' Sinaicato has exprrase.d a concern about 

product loisa and an intereit In ratucitn thm. 



Rj~ 

4 < 
my ~4f 

A,&14 z 

ab'f~~Ly*.a~~ Oth~jonovsnt quithy-bzovisAt ac 

j",

-4, 

acrtmn-'hi s
M14~~~~ vatt, oxy4t*Y.'-* 


aeiuziOpelations, otbeu be .intreaped. v- dv j- I-: _'
1 

s j" 0j"epp ~ ~ rconodbt othev ntre 

120, 000 1~zso1a Qrashift.ais . The fie aut ivJ-lCS'i~ ~~T' 

to be2 as s1~w "" '. 

4-<~'4M..chiiery~an zsalto ''~8~ 

Spare parts -28
 
0ficPrr.equiju~pm 2 7.t i
5>< 1. 

4; -oacog'6.8,,f . 

" ""' '' 
<~ TO7~AL 1,354.8''" " 

US 677
 

Aie from a rlun7s~Yi fabox nwodpeutft'i (, 

tfieCbipare, "1'royaato Cbapare,. Estudio para ol1 Dooarroll t~~d ""'' 

417 ) ', 4 
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As shown In the following financial analysis, which assumma a concessional 

loan by the Authority, the payout of the shareholder's investmnt does not 

for the 5 years io 27.6%,occur until the 5th year. His average rate of return 

Such returno should be adequate to over 100% each year thereafter. 

interest a private investor. 

but is 



Cqororstion-Box 

1SOURE OF FDS 

1,000
(1) Shareholders 

(2) loan / 	 1,000 
(3) Salo 2/ 	 -240 


2,000
TOTAL 


APPLI-AnOg OF F S 
(1) O-armations Costs 3/ 100 
(2) 7ixsd Assets 	 1,354.8 

(3) Operating Costa 
(a) Raw materialu-wood f/ 
(b) Hails 
(c) Salaries ---4 labor j. 376.2 

Other J/ 43.5 

419.7
TOTAL 	 OPERATIONAL COSTS 

(4) Loan RTepYnt 
(e) Principal 
(b) Inter1st 

TOTAL A PU.ICATION 	 1,874.5 

125.5Anua1 

cauluw, 
 125.3 

Tble 	V 042
 
Factorv 5 year Proiected Caph Flow 

2 3 4 

20 3,6JL 

2,400 2,400 3,600 


796.8 796.8 1,195.2 
80.4 80.4 120.6 

803.9 	 803.9 1,016.8 
0 102.5 

1,783.6 1,783.6 2,435.1 


200 
100 

1, 7536 1,783.6 2,735.1 

864.9-616.4 616.4 
741.9 1,358.3 2,223.2 

5 TOTAL
 

1,000
 
1,000
 

.S 13,20
 

4,800 15,200
 

"-.100 
1354.8 

1,593.6 4,389.4 
160.8 442.2 

1,607.8 	 4,608.6 
.1025 -- §53. 

3,464.7 9,M6.7 

200 400 
20 40 

3,735.1 11,921.5 

-
3,278.5 3,278.5 
1,053.3 
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1 :to Table V G-3 

(1) 	 From Authtrity; tormm - 3 yeats grace; repayuent in 5 equal annial 

justalwanta, interact 10%. 

1 1/2(2) 	 For yar 2 ar,4 3 opcrationo are on a I shlft basis: for year 4, a 

shift 	banis; yaar 5 and therefore, on a 2 shift bao. 

of a feasibility study, profescional , nd corporate(3) 	 Includii cooat 

oranivatl, coate. 

(4) U-bod prica: $b. 2 par board foot, 3.3 Ed. Ft. por bon; uoing 2nd., 3rd. 

cla a and Ocrap lu1- r. 

(5) Fined selary conto for manager, mocbnic and booikkcapar b. 376,200 per 

year; belonce variable direct labor cootg includo 65% friV7a benfits. 

(6) Other - Includes Insurance, maintenance and utilities. 



Tiboe V G-4 
CORPORATION - BOX FACTORY 5 YEAR 

Profit and lcom 
b. (IN 000'6) 

2INCOME 1 

(1) Sawr 2,400 


EXPENSES
 

(1) Opetat.in Co6t5 419.7 1,783.6 

(2) Depsec. and Amo'zt. 209.7 209.7(3) Intekt 


TOTAL EXPENSES 629.4 1,993.3 

NET PRE-TAX PROFIT 

- Anru 
- Cu, 

. 
ative. 

(629.4) 
(629.41 

406.7 
(222.7) 

Rate o4 Re.tum on 
ShAdwtdeA 
lnvehtnret 
- Annuat (63%) 41% 

- Cm atie3(2, 

PROJECTION - PM 

3 

2,400 


1,783.6 

209.7 

1,993.3 

406.7 

184.0 


41% 


19% 

4 

3,600 


2,435.1 

209.7100 


2,744.8 

144.8 

328.8 


14% 


33% 

5 

4,800
 

3,464.7
 
209.7so
 

3,754.4 

1,045.6
 
1,374.4
 

105%
 

1?%
 

http:Opetat.in
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iri4 catton im theFor the box and wood pzvducto factory, the only program 


-Authority loan for $U. ,0O0,ML(US$. 50,000); terms - 3 years vca;
 

repsyment in 5 equal annual instelmeta. interest 10%.
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4. Am=~I 

Progran iwplicatIo1im of the Apribamress racom-xendation8, 

Adthority loan 

Texas: 3 years grace, 

rpsymut in 5 equal annual 

instalmonts, Interast 10, 

7 00 350,000 

I. !sm~unl_ Corortion 

Authority luvesment in loan 2,000 100,000 

C. Ns~ an~d Wood 2 ytmIAWI 

Authority loan 

Terse: 3 year gvace; 

repeymnt in 5 equal annual 

inatalmtat, Interest 107.. 

1,000 50,000 

TOTAL Ob. 10,000 US 500,000 
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The elements of a modest start on improving the existing 

marketing system have been incorporated in 7arioxL sections 

of this report and have been costed where they occur; consequent

ly no separate marketing budget is provided for& 

1. Information Plows 

A marketing system cannot function without information flows; 

in fact, lack of communications between the faruer =nd th 

market can lead to disequilibria and market saturation of 

serious proportions, as was the case with sugar and ricee 

It is proposed that current price and other market information
 

of importance to the Chapare farmer be collected by the Cooha

bamba offici of the Arca Development Authority oad relayed by
 

existing SSB equipment to Villa Tiunari for broafcost from there 

on a regular basin, Lack of information as to the supply and 

demand situation in the Cochabamta and other markets causes 

delays at the point of sale which waste both the farmer's produce
 

and the trucker's time. Savings in both areas would generate
 

additional income.
 

The program costs of the SSB equipment are covered in Chapter I D
 

dealing with research and extension; the program costs of the
 

on
radio broadcasting equipment are covered in Chapter V E 


communications.
 



H-,;Y, 

le, 

;vo 
J1~ 

~4 ~~ _wiat±nd'Rutioh1ose 

"" .arme 

tORIh9 ! a e/in$cten 'eLaco 

of22byfaby tboth'tas p ,;4 

, esa2ea 

traspt cont~inerdge,. Presmal tile,' 

'ethee prn ipa Cusit om~iW of the factbry;W.%, fr4. Ife", 

eaeo~~a1'naLabiethe reduction'ilos,. frm 


fruit is ound to4mr~~fmnoe~srgam~otsY
 

,*,*~are, bdg~ted tor'unider)Chapt~ V .% Aibuisine5s 

b) Because of faulty '66uidin n-l~,.'f*6~dnt 
, no teupthe exists ~ine'4there 

Cliapre which could bemiizd-lhefi ~ to b6th Iax

meres and truckers -.The 1ider~ci6n'de'Transportistas 
4del ~ 

Chapare which is based' in Cochdbamb,' 18- proposing, to open 

an office in' Villa Tunari, so as to'poeahd~fgof 

lod-and~ to ,aarantee.:hat trucks wil be" on hand to meet 
-tefarmers' needs, 'Ifthis takes-place, a! considerabl6 

i onfar spilage could -be epected.,,.If -some"2redctin 


initial, financial Impetus were necessary to get thi.5 scheme 

started, the Area Development Authority ol povdsupr 

4in 

http:epected.,,.If
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from the impact project fund already budgeted for under
 

Chapter IV (see Table IV-34 in that Chapter).
 

3. The Verticall Integrated Cororations 

This report proposes the establishment of three vertically 

integrated corporations to provide extension servicea, tech

nical assistance and processing facilities for three crops 

relatively new to the Chapare, at least on a commercial scale, 

namely tea, cacao and rubber, All three crops offer excellent 

farm income possibilities, export opportunities, and in the 

case of tea and rubber, import substitution. The production 

and marketing of these crops will be m-naged in each case ae 

a business enterprise with a view to m!amimizing farm income 

consistent with sound conerLial practice. 

4. Feasibilit S udies 

The Area Development Authority has a substantial budget for 

feasibility studies (tiee Table V-34, Chapter IV). An obvious 

candidate uiould be large-scale export of bananas Lc Argenti1ra, 

which is already beang done uuccessoflly but on a minuscule 

scale. The Argentine market for pineapples should also be in

vestigated.
 

5. Technical Personrel 

The staff of the Area Development Authority is to include
 

permanent personnel and advisors in the fields of marketing
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and buninens dcveloipmenl, no ao to inauxo that appropriate 

aoLion can be taken in good time to eploit new opportunities 

ao they arise (oeo Table IV-2 and IV-4 in Chapter IV). 
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I. AREA TRANSPORTATION SYSTEM
 

There are basically three components to the road network in
 

the Chapare:
 

a) The National Highway (Route No. 7) which is paved from
 

Cochabamba to Villa Tunari to Chimor4 and which continues on
 

This road is projectec
to Puerto Villarroel with a dirt surface. 


to develop a branch which, starting from Ivirgarzama, will
 

connect with a road coming up from Santa Cruz.
 

Route Number 7 has another branch which runs north west 
from
 

Villa Tunari and which is intended to eventually reach Trini

dad, the capital of the Beni Department. It is constructed to
 

national highway specifications (but not paved) as far as the
 

Samuzabeti river (35 Kn. from Villa Tunari) where a bridge 
is
 

under construction. All the necessary works of art between
 

Villa Tunari ar.d the Samuzabeti river are in place. The road
 

bed is finished between the Samuzabeti river and Isiboro, but
 

the works of art on this section are not yet in place.
 

b) The internal collector and connector roads within the 
settled
 

area of the Chapare. These are mostly low class, dry season
 

roads which have been constructed from mid 1920s to the 
present
 

and are identified by the Servicio Nacional de Caminos (SNO)
 

as a network which should be improved and maintained. The
 

total length of this network is variously estimated as 
260 to
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279 kilometers. The distinction between collector and
 

connector roads is simply that the former have junotions
 

with the national highway system, while the latter connect
 

with the collector roads.
 

c) A series of trails and rudimentary roads -length unknown

which connect individual farms with the roads defined in "b"
 

above.
 

The universe with which the proposed program is dealing is
 

limited to the collector and connector roads as defined above.
 

These roads were constructed by various GOB entities and
 

individuals without regard to standards, serviceability or
 

maintenance costs. Maintenance of roads constructed in this 

manner is almost impossible, because most of the roads were 

constructed at or below the grade of abuting lands aild without 

proper drainage. Such practice permits overflow and/or ponding
 

of water upon the roadway surface which causes 3:apid deteriora

tion of the road and renders the facility -impassable. 

aed state 

of disrepair and the cause of continued anxiety among the 

farmers. A study by Ing. Gandolfo of the RACA/CORDECO/INC-OAS 

Chapare Project team, still in draft, provides as much data as 

is available on the carrying capacity, vehicular flow, ton/miles 

etc. for these roads. However, as Ing. Gandolfo indicates,
 

At present most of these interior roads are Jn an advwi 
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the data is generally considered unreliable 
and incomplete. 

It is thvs not an adequate basis for planning. 

The objective of the proposed p-ogram is to reconstruct 
and
 

up-grade this 260 kilometer network into an all 
weather system
 

which can easily be mintained. It is recognized that this
 

will still leave an unknown number of farmers 
without easy
 

access to all weather roads. (The data for 
ascertaining the
 

of farmers who will be left more than 1 kilometcr from 
number 


is simply not available).
the proposed all weather network 

"first things first",
a of priorities and ofHowever, as matter 


in the five year program period
effortit seetaed to us that the 


the major networh and, perhaps

should be concentrated on more 

effort would tax the resources of
 importantly, that such an 


the SNC to the full. 

Steps need to be taken to provide farmers who axe not located
 
the
 

on the &l weather road system,with/means of bringing 
their
 

connection,

produce from the farm to the all weather 

road. In this 


beginning by recommending
we are proposing a modest the 

conversion of the Chipiriri research station into 
an animal
 

intelr altia, produce and train
which will,production center 


to the yoke. (See Chapter V C).

for sale, oxen and buffalo 

'entually, wheel tractors will probably 
be required tor this
 

function, but we believe it premature to 
develop a specific
 

activity to this end at this time. If 
farmer incomes increase
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as a result of the program, some sindicatos and/or individual
 

farmers will acquire such machinery on their own.
 

1, U -Gradin biisting Roads
 

As indicated above, the objective is to ap-grade the existing
 

road network into a permanent type, all weather, gravel surface
 

road system. Using the 260 kilometers as the universe, this is
 

to be accomplished as follows:
 

a) The Caminos Vecinas Division of SNC has, or is in the
 

process of reconstructing and /or upgrading 65 kilometers of 

the system in three areas (Route No. 7 - Tablas Monte; Ivir

garzama - Valle Ivirza; and Camino 4715 - Route No, 7 to El 

Camino).
 

b) With regard to Route No. 4791 (Paralso - Todos Santos),
 

because of the meandering of the Chapare River, 17 Km. of
 

this road should not be up-graded, but maintained as is, to
 

serve the zmall number of inhabitants in this area. This
 

section to b- maintained is located between station 4 Km.
 

east of Paraiso and station 7 km. west of Todos Santos.
 

c) This leaves 178 kilometers of road to be up-graded
 

under the proposed project. Tt is recommended that two
 

classes of roads form this up-grading program:
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1.The princ±pal collector roada in the densely populated 

and productive areas should be of oie standard and, 

2. The connecting roads to the collector roads should be 

of a slightly lower otandard. Both classes will have H-10
 

Load-capacity (9000 lb. anle load).
 

The two classes of road to be up-graded break dovm ini'o 17
 

,ogmentsas follows:
 

SECTORS OF COLLECTOR (PENETRATION) ROADS TO BE UP-GRADED: 

Route No. ES Cootsr Km. Sub Ttl o.9t 

4571 6 LS$ 27,073 US$ 162,39 

4701 9 0 243,5 .3 

4715 4 108,293 

4777 28 758,050 

4779 17 " 460,247, 

4782 4 108.20 1 

US$ 1840,915
68 
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BE UP-G -A): 
sEoS L),ooTR (LAT.09L) ROADS TO 

45574701 
9 
9 

'uss 25,372 13S$ 210,348 

210,348 

4702 4 Is 93,48 

4703 9 2,2I0,348 

47034 6 140,232 

4707 14 3327,208 

4765 6 140,232 

4769 8 186,976 

4769 85 350,580 

4773 17 397,T24 

4791 V!(2 segments) " " 8M 

110 US$ 2,570,920 

The above costs (6
4,411,833) for the 

two tYpes of road include 

equipment operation costs. 
When engineer1ig and 

admiListration 

are added, the
 

costs, ostimatod at 
3%and 15% respecti'velY 

total cost of this component 
of the program comes 

to $ 5,205,962. 

NOTE: This listing, prepared 
by the MASI team expert, 

shows
 

oKms. ess than the requirement 
in Ing. Gandalfo'S report
 

which was not available 
at the time thege numbers 

were prepared.
 

The two sets of recommendations 
should be rec,31ciled.
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Te design standards will be those of the National Highway 

Department cf Bolivia, which conform substantially to those of 

the American Association of Highway and Transportation Officials, 

modif3ed for adaptability to the Chapare Area because of the heavy 

rainfall and the unusual practice of trucks parking upon the road

way for loading produce. 

Pursuant to the above, suggested design standards for up-grading 

the existing roads within the Chapare area as follows: 

- Collector or Penetration Roads
 

This standard will apply for up-grading collector roads to first
 

class all-gravel surfaced roads, and shall have a designed life 

of 20 years, and H-iC load capacity (9000 axle load) with a 

surface life of 5 years, at which tine an 6sphalt surface .- 11 be 

required if 'ile present rate of traffic biuld-up continues. Bridges, 

box-culverts and pipe culverts will have a designed life of 30 years 

and H-15 load capacity. Fords will have a designed life of 10 yearis 

replacement with bridgts should be considered after 5 years if 

traffic -build up so requires. 

Platform width 10 meters 

Roadway surface 6. 2 mts. 

Bridges, (width) 6. 2 rots. 

Culverts (width) 6.2 mts. 

Fords (width) 6.2 s. 
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60 above buting lands.Platforms are to be raised to at least cm. 

Sub base courses will be 20 cm. of screened natural river gravel. 

of acraened river gravel. The
The bae course will be 15 cm. 

10 of screened natural river gravel of 
wearing ourface wil) be cm. 

dense gradation. 

-Lateral or Conrzctina 

roads will be thbeae reqcurod
Design standards applicable to these 

all-weather gravel su.rfacod rxods,
for up-grading to second class 


gravel roade will. govera

The dealgn applicable to first class for 

roadway %,idths, as follows:
second class, encept for 


8 meters
Platform width 

4. 5 metersRoadway surface width 

6.2 metersBridges (width) 

6.2 metercCulverts (width) 

6.2 metersFords (width) 

are considered adequate for 
Roads contructed to these standards 


type and volume of present and projected traffic and will
 
the 


Highway net
provide all-weather access to the Bolivian National 

based economic benofits,
work. The design criteria suggested to on 


in lieu of average daily and projected traffic volumes.
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Litt is not limited to re-The work to be performed includes, 

of roadway platforrac, reinforcingclearing and grubbing, wideni.a 

and stabilizing the sub-grade. Conatruction of sub-base courses 

and the placing of selected and screened surfacing aggregatca, 

box culverts ana construction oAinstallation of pipe culvert,, 

bridges and fords is also contemplated. 

- Procedures 

Cleariuig d Grubbinu: Prior to starting any gradlxg oparatious, 

and removodall vogetation, roots and other debris shall be cleared 

from the work area. 

Grade RaiLiix The existing roadway platfovrri ehall be 3carifled 

added to assure bonding of the existingand sufficient moisture 

be &ldd. The platsurface materials and the new materials to 

form must thon be widened to 8 to 10 mstees as 1,e czao zmay be. 

will be excavated and platforms raised to at leastSide ditches 

60 cm. above abuting lands and compacted as required; cuiverto 

the placing of base and sub-baseshould be installed prior to 

courses. During the constr,.ction of the roadway platformr, the 

surface should be maintained in such condition that it will be 

drained at all times without serious erosion. 
The 

shall ba ZO cm. of screened natural rl~er gravel/sub-baae course 

to 950,o of rux;numwith a gradation of 3"1 minus, and compacted 

The
 
density. ,base course shall then be placed, using the same type
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n-ateri:,.I, with a depth of 15 cm. and compacted to 95% of 

The w aring ourface chall then be placed, using 10 cm. of 

a dense graded %ggr oteecreoned netural river gravel with 

95 to 10016 of mmavniur deynity,of 1" minus4 ani compacted to 

rd elnothThis type of roadway .ur!ace will prowde it -I-nat 

riding surface wi d. innnium anaouz of rannze attio , 

- Ferrio __ ordes and Bid.es 

.d. there wilI be a need
Within the 178 kilvo-nters to be up-grad 

widtho, with &YAaggregateto construct 5 bridges at 10 meter 

length of 52 meters at the following locationst 

Roixte No. 4571 10 ms. 

Route No. 4784 10 mts. 

Route No. 4779 10 rats. 

Route No. 47G2 12 rats. 

10 rats.Route No. 4782 

7,064 this comes to US$ 367,328.At a cost of linear meter of US$ 


To this muot be added 10% (US$ 36,732) for engineov-tg and de

sign costs, plus 3% (US$ 11,010) for inspection couta, Tho the
 

bridges is US$ 415,070.
total cost for the 

river
Two ferries will also be required for srossing the Chapmre 

argae that on Routes 4715 and 4791. SNC states that they have Z 
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will Lierve ior this purpo.ej. However, cabies, pulleys, engine; 

an'.d other supporting equiprnent'plu instellaion co st s.'-W b 

.wC u'hl.d opcr:l €reqilred. Vih:s is estimated at US$ 4 ,000. 


thLaku ferrieb and charge a crossing tari.f fIn ccv;r
 

opurati na.l coats. 

The dcIt-n alio calls for coniit-nucticn of 5 forva, vraina t, Z 

rneters --.-width by 10 mcte-r, i, lictlh foi" . toztl &i 310 n kqr. 

35. 15 pC-, m? for - o'A coysstruction ,:ot t. are estialted at US$ 

US$ 10, 866. VWhen engineering and dewgn Cost a t10% n pec 

cost for tho i fi- d cornees tocobte (3%o) are added, the total 

US$ 12,279. 

- Culvarts 

The project calls for the construction aMd installation of Z typW 

of culverts:
 

a) 14 box ctilverts of which sb will be I x 3 rnterh x t. Z
 

3 meters x 4. 5 meters
meters in length plus 8 which will be 1 x 


cost of US 93.25 per square meter, plus
in length. At a unit 


inspection costs, the otal require.ne-t
engineering, design and 

for this itein is US$ 54,878. 

b) 3,B58 linear meters of reinforced concrete pipe (f I meter 

pipe now being installed by Caminos Veciralesin diameter. (The 

http:purpo.ej
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in dian.otar to pa.n
4715 io too small (60 cm. on road No. 

iuvlag flooding c(,ndithans. It t, ckro 
an adoqualte flow capac;ity 

that the abzi' ,%ioUz tm6 
to clsan.) It it; -ntinaeddifficult 

cost of I c',t k=ter pipe ia c .:h.insUalation 

' - vinit US$ 4'j 5Fabric4iciv- of 


ln5t 4.tlon £ ~ach unit US Ia8.'
 

64.30Total US$ 


the total cost for theist,r comos
 
For 3,858 linear neters, 

to US$ MA,069. 

. lnu%* RequireineutB 

exib,Mg roado,
Equipmrnt necescary to up-grade 178 kms. of 


nd tlv

fabrication and inat.lation cf culvert pipe and fx-do 

are tabulated below. E.iutn ent 
production of s'iquired aggregate 

2 -alov) is
for new road construction (see section

requiremen 


not included.
 

,nmmial CozmonioS 
The equipment should be operated by SNC urAmer 

which should apecify what 
with the Area Development Authority, 

on in -. given year, The Convemo -hould 
are to be worked 

to be mnovad fro-.n the 

roads 

,Also specify that the equipir ,rt is not 


specific mwthorization of ,,be Authority.

Chapare without the 
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T Y P E CAPACITY as~~T TA!L CQOST4 

tftck-un Truckass 

stiik* body Trucks 

DUwQ, body Truc:, 

i~ubo/ 'zbop Trucko 

Water-Tlrnk 
Ftiol-Ttua, Truc2'-C 

3/4 Ton. 

2-2A Ton. 

5 Cu. Atr. 

3-% Ton. 

C-::s1 0 1. 

1800 Ga.~I~ 

37J 
~3,0 

5771 
I2-" 

3, 
5cr;50 

1 27 a w00 

EoO 

T; 

Tractor/dazzor D-7 Cla.sn-z.at-I Htorrsdr IOdtl 120-Ca2t, 

FctLae 4c.431 5- Cat-

Roller 31-ehel- I-12-Tono 

Roller 4fD-uTar='v 5-.TOn. 

R~oller guati. 10-10 TOM. 

Rllar Vibrator 4,13-7 Tcn. 

sup.dcati= Scraei4 Pl 

Bet cyvecra (Self r'Od-Ir-) 

2 

3 
3 

121,000 

Tz{ 

40TVF 2 

87,250 

"4IO1. 
62,150 

23,OC'0 
18,0YO,0&0 

XXc 

ZX6,O 

~ 1~ .0 

19290 18 
5 2-3,OO 

5500 52:,=0 

'~2 000 

92,000 

-54 

1Carcrete Pipe rorri ' 

.1if rai. 2zor_____~2 

ks") 4 TP'-7I Z,,0 

L~ 

Spaire Pnrt-a 10% 
'O=AL 

41L%.2880 
1i,648,680 
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lan~dri o ok 

Thera are no fornidible obritzcec to betteimcrt anci reconatruc

tion ercept periods of ten i rainfall. Water courueo to be 

bridged are ornall to niedilui, except riveru to \ o croa,d by 

ferry. 

Excava-ionc will not involva large quantitiez of ork. Suitable 

stone, gravel and other granmiar mnatarialz for caantra. iton Ziae 

readily available .hroughout Chapare. 

Prudence muct bo eerciuod in plamning for thb tz cfxeu.1 

cxecut-on of this beecent projecof Planning shfld bae so 

closely controlleid that conetincticn and/or aquipysnrt uo 

proceed at lovst 80,6 of the year. WII'h piopes plznmrZ, ck1caing 

and grubbing, conetruction of roadvay phttorns "enorteci 1vIrt 

pipe fabrication and production of cronstrction rna be 

accornpliuhod during the dry eaeoan, - , alng and apreadirn 

of aggregaten, inetallation of culvortu and coutit cvtion vf f~rdi 

and bridges can continue during the rainy aeason; r'tLcept during 

downpours, which should not he more thzn Z5c/ of ti'e rif'tV season. 

This procedure often expedites and reduces con p'ction cone for 

required densities of in place aggregates, by taking a 1vaxt zeo 
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of rainfall for moisture-density requirements in lieu of hauling 

water for this purpose. 

The most expedien and economic manner oi acc3. iplishing this 

project is to closely adhere to simple and standard methods such 

as: 

1. Roadside barrow mus.t be utilized for raising exiiting 

platform grades. 

Z. Mle of native materials abundant in rout rivers throughout the 

Chapare.
 

3. Use of local farm labor during periods when Larming does not
 

demand his attention.
 

The Convenios between the A-pea Development Authority and SNC
 

should cover work methods to be employed.
 

Z. New Road Construction 

We are projecting a requirement for construction of 10 kilomete-a 

of' new collector and/or connector roads each year, for a Itutal 

of 50 kcm. duying the lifu of the project. This estimate de-eives 

from a calculation as to hu rat(,,of nrw immigiration into the area 

as a percenta[ e of the preent n-unber of colon;st.a rolated to the 

current number of kilometero ot road in the system. Thij is, at 

best, a very crude estimate. The location for I.he new roads to be 
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constructed should be governed by colonization build-up in 

sp~cific micro regions and should be determined yearly by the 

Area Development Authority. 

Included in ie 50 km. cathn:ate is a requiremnst to raconstru't 

route No. 4776 from the st.ation 7 kme, woct uA Todos San.1ca on 

route No. 4791 so "o to coarect with route 4779, a distance of 

6 kIns. This will permit access to the Toduzi '4ntou %rea in 

anreplacemant of the 17 kiloinetirs of 1791 t~iat, indiceted early, 

is not recommendcd fur upgrading due t3 the mex ndcr~ngs oi 

the Chapare river. 

The specifications for the new roads are the sa:.,, an those 

described under road reconstruction. 

The u itt cost of the ncw roads construction in ectmated at 

US$ 30, 100 per kilometer. To thiu ahould be ,,-idrie for 

engineering t-ortfi .nrl 5% for adiranibtritior co',tu. Thus the 

total cost of the couhitrtiction is 15, 7711, 5 9 0 , 

diatmetorIn addition, we estin-ite Lhat 1200 metert, of one meter 

pipe culverts will be required on the ncw road .onstructwon at , init 

of US$ 64.30 for a total of U,5'$ 77,160, bringing the ovrallcoat 


total for new road countructon to US$ 1,852,750.
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Wer have not attempted to detail the specific items, but they 

aloo should be specified in the Convenio. 

4. Program Administration 

As is indicated earlier, it is recommended that the various 

elements of this program be implemented pursuant to annual 

Convenos betveen the Area Devolopmtnt Authority and the SNC. 

to tl-eaeThe functions which the SNC ehould perform pursuant 

Convenios should include: 

Administration 

Execution of Construction 

Engineering and Design 

Supervicion and Inspection 

Testing and Quality Control 

Equipment Operation and Control 

Equipment Maintenance and Records 

Progress and Problem Reporting 

Cost Accovnting and Records
 

ar rfOU4L
 
SNC maintenance forces should acconplish by force/da prias-s
 

culvortsof the road betterment project, extzept bridges and box 


these
which should be constructed by contract. With regard to 

latter, the SNC Engineering and Design Section should design tho 
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bridges and box culverts, devolo construction plans and 

specifications, unit quantities ana bid documents, as well as 

field location and staking necessary for construction. The same 

procedure should apply to new road construction, except that 

the Caminos Vecinales unit should carry out the work. 

SNC forces should 	fabricate, locate in the field, as required, 

and install all concrete pipe culverts and construct all fords, 

and ferry installations. 

5. Summary of Pro~ject Costs 

The following data is in current prices: 

1. Operational cost of Upgrading of 
US$ 5, 205,967existing roads 

415,0702. 	 Bridges 

42,0003. Ferries 

12,279
4. 	Fords 


54,878
5. Box Culverts 

248,069
6. Pipe culverts 

7. 	 Equipment 1,648,680 _ 

Sub Total for Upgrading US$ 7,626,938 

8. Operational Cost of new road Construction US$ 1,852,750 

9. 	 Operational Cost of Road Maintenance US$ 675,416 

TOTAL COST US$ 10,155, 104 
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When the fiut.ncial requirements &re dioaggregated on a yoarly basis, 

asaumning Iq81 to year one, and a 10% annuel inflation factor in included, 

tne following picture ernorgqst 
(in thousands of US$) 

Year 1 Year Z Year 3 Year 4 Year 5 

1. 	 Operational Cost of 
Upsrading Eisting 1,041.2 1,041.2 1,041.2 1,041 ,2 1,04i.2 
Roads 

2. 	Bridges 207.5 207.5 - - 

3. 	 FerrieG 42.0 -.. 

6.1 	 - 4. 	 Fordo 6.1 

5. 	 Box Culverts 11.0 11.0 11.0 11,0 11.0 

6. 	 Pipe Culverts 49.6 49.6 49.6 49.6 49.6 

---7. 	 Equipment 1,648.7 

8. 	 Operational Cost of 
Dbw Road Construct. 370.6 370.6 370,6 370.6 370.6 

9. 	 Operational Cost of 

Road Maintenance 43.8 ._JZ 1.3 . 218.9 

Sub 	Totals 3,420.5 1,773.6 1,603.7 1,647.5 1,691.3 

10. 	 1016 Annual Inflatio,
 
factor on Incremental
 
basis 342.0 481.1
354.7 659.0 846,7 

Totals 3,762.5 2, 1Z8.3 2,084.8 2,306.5 2,538.0 

The total for the five years, using this method of calculation, comes to 

US$ 12. 8 million. 
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RQRGRM-3R.T.!1~~Y _OE~Df. lqJaBTi 
general Cunatdaraticrn n 5 tles 

level olactrifieaton and yotable
j; rajor rancon for drgling with villaie 

systmL together is that, from the standpoint of this to
voater 


put, both ae viewed as means to a common end; i.e. mr atipG 

towrda increasing the nucleation of the population iTte the po

tniel growth poles indicated for each of the 9 micru-ragions. 

In addition, because of topography, it is likely that most potobl 

uter syateme instulld in Chapare growth poles will not be abla t., 

ust gravity flow techniques and, instead, will require plo-lng 

turn, mnuns electricity.inutalatiOnia which, in 

-Source Material 

Indaling with the subject matter of this Chpt: we attempted 

and .7commendatione or anvorat di eresto ieconclla th2 findings 


rnprts, as ncdified by conversations with the people Fnd antities
 

The reports %re os follows:

rmponslble for their preparation. 


I, A AACA-ING-CORDECJ/GEA Sanitation P oject ProprA -n-- for
 

and for sen T'y latrinaO
construction of 9 potable water systes 

inatellatirn in an unapecifiad number of' houn'ng units;
 

Propoam

ii. A MCA-lNC-CORDECO/OEA Electrifacntion 

ProJecL. 

ror Lnotalltng diesel generating equipment in 11 population 
cnters,
 

boned on an ossumption thet hydro-electric power
and i3Mch wea 


the Chfare for a minimum of 5 yeare,
would not be eveilable in 


(See Annex 6 for furtner details)
 

Juon Carlos; Suzmen, Hugo und Beclgalups, Javier:
1/ 	Riculd', 

-Proyeato Chapare, Estudio pore el Denarollo Integrmdo: FWCA-


INC-CORDECO/OEA; Sub Pragrams de Saneamiento", (Draft 
version),
 

1979 

2/ 	Catiche Ellis, Walter arid Villanueva, Jose: "Proyecto de Pro 

Factibilidud porn Ia Elactrificcion de Centros Pobledus del 

Chioare (I Etapa), 1979, (draft varsion) 
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ill. R cmunicetinn fra the Cchaboiba Light and Priies 

Cami3any (ELFIC)2 / which advis that btipLhr with the Natlanal 

Eiactritity Generating Cuqpany ( NDE), they ,re presenting a 

loan application to the IDB, for consideratior by the Board of 

Covarnora of the Bank in December, 1979 and, under which -- if 

approved -- ENDE expected to construct a sub-tranamLcslon circuit 

from the Corani hyuroelectric plant to Villa Tunarl in hn Chopars 

and ELFIC, in two stages, would install elmctrical distribution 

syatems in 22 population centere. (See Annex no. 7 for further 

oaetmla an the ENDE/ELFIC planna)
 

'4/
iv. An AID Project Paperl which provided funding for a na

tional program of rure: 3anitation programs, including the Chaparu.
 

we are proceeding on the oauumptich that the 10 Loan will be
 

approved in December, 1979. If this proves not to be thm case,
 

not only this progrem activity, but the coata of the various ogra-


Induatries dalt with in Iieaptero V 3 and G, end puamible other
 

activities, e.g. the costa of inctalling egtansion agents in each
 

of the micro-regions, mnay have to be rethought. In none of thee
 

Ingnmncda have we included Individual electricity generating eaqip

mant.
 

Since the electrification network is scheduled to be inatmlled in
 

two 	stages, we have also assumed that: (a) with few exceptionas, 

it will be politically fessable for those growth pulea scheduled 

-for Installation of potable water systems, but which arE not ache

3/ 	Villanueva, Jave: Memocandum duted 28/9/?9, enrtlbld "Pro
yecto de Eletrificacion del Capare, es modified by convrea
tione with the General Manager o? ELFIC, Ing. ?ocabaren. 

4/ 	AID-DLC/P 220: "Soliviea Rural Sanitation", 21/2/77 
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dulid by ELFIC for clactriftl ayetem Installation until phase nth*

bar two, to wait until then for the potable water atoltienl; 

and (b) that agro-industry location can likeuise b selhedulad to 

accord with ELFIC'b plana. 

Thirdly, we have assumed that the electricity to h- apvli&d by 

ELFIC, subjnct of course to opproual of the 10B lon Vitd yeaw, 

could cow on stream within a matter of monthr. of wn i Qilel Uenu

rating nquipment financed by AID could begin tv function, I.e.
 

by late 1981 or zarly 1982.
 

Finally hi hove asumed thit haose 2 of the ENDE/ELFIC prgr l1
 

be put into effect In 1985, Ie. within the life of th. prrpoued
 

AID supported program.
 

2. Eleotrifirtatinn Covrg
 

Table V :-1 describes the relationships between the ELFIC plans, 

the Proyecto Chapare praposals enid tne graoth pole Interwta as 

Au can be seen there io m match betwaundefined in this report. 

5 of the first priorltV growth pole locationn and ELUIC plat for 

a first phase Inotmlation (Micro-zones 2,3,5,7, &1v 8). Thrne 

other micro-zones (noe,. 4,6 and 9) will have electricity either via 

a match oetween a first priority growth pole (micrn-znis no 4) mid a 

second phase ELFIC installation, or
 
a first or econd phaue ELFIC instal/via a secondary grnwth pole and 

lotion. The only mriro-zone not covered by the ELFIC plans in 

Tables Monte (Micro Zone No. 1). This era is not normally conai

dered port of the tropical Chapare and ELFIC may have other plans 

for it, 

match betuwen the ProVecto Chepare propobala end theThere in a 


delineation of first priority growth poles in thin report for 6 of
 

the 9 micro-regiona. Of the remaining thrne, one corresponda
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Firat Rxiority Seudm'll ELFI1C ELFIC First PhasePopu1ution Center 
Gowth Phs Un Phs Tm ProVecto CDiapereaq Growth 

polps Pol E~ 

Micro Zon'! 0~. 1 

Micro Zanw No. 2 

xx xParactita 

Micro Zone N4o-3 

0 _ _ _ x 

Mi5cro Zone No, 4 
- M-~n x x 

xSucre-Icinuta 

Vdcro Zone ril 5 
xxvnl-aT clg "ep~ipmbre x 

x xSan Francisco 

XTuda Santos 

Mcrn Zon No 7 xx 
X x 

x 
Cuntral Busch 


Mi.cro Zune No. 8
 

Ucile 14irza x 
X X x

lIrgazema 
X X x

Puiurto VIllaroel 
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toj tj-wj zone o~im dL~fStunl problAvi' MMt~v sbiup The Vm' 

9) reppazientli/ coiri~tnpord to Oif'main..ig two (h:.cra Zon~a 6 aned 

fering evaIuetions of' tha rpproprietvP populationi rI1t !. to pwra

mote. This, in tutn, is aecnr-aquTivi rig ti.;zp o3i" dirfert 

vcrtrein Ut4tintz ttre is trny Vlewblli' -
We did not a tempt to 

a~nd rhnLA.1 hlair I thg
In ELF1C's p1vnning. rtazeN ceavu~nly can 

naktr and in lacadiip i~
nuetting lip nf atmnfirtj 

trie.s batmeorI f'irsat p,?Auty rffsd agiondiry gvoawth po.nue 0 14Ath thi5k 

e e no hasic prablam bettovar t~he EPJDUELIC plans efle'cavat, 


1t.iiz KapO7*.,
thr. divelapitont prnrrmf ptiopouid In 

53. !Rj ~j! 

Using3 a1s auflivIera the 15 first priority *nd iv 	 orifry qr* th
 

U Ich ar cisdujled

pole populutiii gotipingje, Tah~lre V .1-2 lndcwi 3 


P-nd which have either hmd pat3aili
bi L~LFIC 

to3 receive this 
for aluctrifioretivn 

water zotuae nlreadV 5notolled or ure audu3lei 


?fre. thea AID Ri~al 5snLtetIcr. P
*9?ViCe With fnnumial uiwpport 

Ies, tft'ixe orn 4 villges i.fure *zheIU to a wntch
auct, Ans can bIM 

betweei plannat pwaylmloon of hydro-olectricity rtad flied fura a 

*Vstem.a In additionl, there are twu populationl cenpotable otiaer 

but no hydro-electric iristallaiLC4ters wihere the neid axiste 	 to 

planned. 

For four of the putrertial stix beneficiaries of tnir activity the 

Proyecto Chlapare report deacribeq the prosent sanitary itumticfi 

of technical. rquin3enitB Lmd comte,and gives a preliminairy estimate 

These ere as followw: 

(thousands of USP 

1101
iVillr Tursri 

23,492Eteroxame~ 
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Puarto lillaroel 17B,851
 

Sur -- 23
Isinuta 

TOTAL 322,054 

tming the Etarozama/Suore-lslnuta unit cost for the raVln 

tuo vIlegev (Parmiso end rodo Santos) we come to a tutal cost 

If the
far the 6 potential beneficiary centers of USS 369,038. 

two villagea which are not scheduled to rectlve ELFIC installed 

electricity oyetema are eliminated the cant drops ta 1322,054.
 

Applying the same standard usad inthe design of AID Lonn 2220,
 

i.e. that approximately 15% of the total coat would come 
from 

community contributiona, the progrnn cot is reduced to a 
range 

of USs 275,i300 - 314,000.
 

-Arktiniatrative "rron~ementa 

If it is decided to maintain this action leament sithin the pro

posed program, it is recommended tnst it be planned for and 
fumded 

convenia between the qrpa DOvtlopment Authority and theunder a 

Department of Environmental Sanitation (DW). The ceunvenfo ehnuld 

specify that the same design standards, maintenanue and adminls-

Rural

trative arrangements, etc. as pertain to the AID financial 


Sanitation Project will also apply hre.
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Population Center Considered ror Water _SuputVe 

Population Center 	 To Be Completed or Propoved Propozed 
Electrified Prog--amed by Proyao- for fundling 
by ELFIC Undar USAID to Chepara tnder this 

or UNICEF 	 Prorm
 

Micro Zona No. 1 
febemaote x 

Micz'o Zone No 2 
Vll Us rL x x x 
Paactito X X 

Micro Zone No. 3
 
PArx x 	 x 

Micro Lone No. t4
i za K 	 X K 

X XSucre-lainuta 


Micro -Zone-M 
Vi1 I t n eptimbre x x 

Micro Zone No. 6 
are 	 x 

Todo Santou x 	 x
 

Micro Zone Non 7 X X
 

Central Busch X X
 

Micro Zone No. 8 

Micro Zone Noo 9 

Ivirgazems X X
 
Puerto Villeorel X 
 X x
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VI. FINANCIAL IMPLICATIONS OF THE PROGRAM 

The total cost of the proposed program comes to US$34.5 m.illion (See 

Table V I-1). There iri no component. with the possible exception of 

the rnall potable water activity (US$314,000), which could be deleted 

in its entirety without seriously affecting the viability of all the ether 

Thus we will make no attempt to rank the 8 componentscomponenta. 

of the program in ternis of priority. Rather, if finenctn: is an 

enamining each of theinsuperable constraint, we 	 would suggest 

deferring certain activities to a secondComponents with a tiew to 

phase and/or reexamininng certain of thn financial mechanisars proposed. 

We would only add that, before concluding that the total financing for 

the 5 year period cannot be arranged, it is recunmended, in view of 

the IDB interest in the Chapare, that the possibilities of a consortium 

be explored. Also, in view of the preponderance of local cost elements 

(see Table V I-1), the possibility of a larger than usual GOB contribution 

should be discussed with the appropriate authorities. 

A. FINANCIAL MECHANISMS 

As indicated above, there is a possibility of reducing coots by re

considering certain proposed financial mechanisms. Vrhat to referred 

to here is the element of program design that provides fo3 the Area 

loans in the amount of US$5 millionDevelopment Authority to make 
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to the vertically integrated curporations, to FENACRE, and to the 

enterprises described under the Agribusiness Program (See Table V f-2). 

The reasons that this financial mechanism was proposed were: (1) to 

strengthen the position 'of the ADA: (2) to increase the chances that the 

proposed enterprises could be rapidly brought into being; and (3) to 

provide a source of revenue for the ADA after the end of the present 

project. It is conceivable, however, that this US$5 million Iould be 

obtained from lines of credit now existing in the banking system and 

total program costa reduced accordingly, with-ut insuperable damage 

to the overall program design. 

DEFERMENT OR DELETION OF PROGRAM ACTIVITIESB. 

The other mechanism for reducing program costs is to defer certain 

activities to a later phase of development of the Chapare, or even to 

delete activities within a major program .omponent. Let us examine 

each program component from this standpoint. 

1. Area Development Authority 

The 	 Impact Project Fund could be deleted at a savings of US$50,000. 

for 5 manConsideration could also be given to reducing the proviston 

years of short term expatriate advisors to half this amount, at a savings 

of approximately US$260,000. Likewise, it might be posadble to some

of full time advisors at a possiblewhat shorten the periods of service 

savings of approximately US$50, 000. We wish to make clear that we 



advance thim suggestion about cutting back on advisory avivicea with 

considerable reluctance ind much trepidation. Thiu Could ",,,y .".t1i
 

be a car.N of "penuy wise, pouwid foolitli". There ia im v,a y to, tt1l III
 

ad-rance.
 

A third areit which could be conotdrred (or Is cutbtuc . -- 'here i. z',
 

hard data behind the coit ,btitialms shown -- It the I S 610,0(' )
 

budgeted over the lIfe of the proLt for "Contr.,ct Snrviccu for
 

Feasibility and Other Studier". Thi' could perl,ap" Le ,'duced by
 

50% for a potential saviip of [S$305,009. In sun, b-/ cuttinh cormeri
 

it might be posaible- to reduce tht, cost f this prog.antm colrlpo.el"t by
 

L.pproxim.tely U,'",7'0, 000. To tlbia ihould be added antivhgv of
 

US$3(16, 503 uhon in footnote to Ttble VI-1 atimllUded in the total
 

by error. Thm,, the US$5, 31c, ?0) -.,t would ba luwexed :c
 

appi oximateuly Ilj 4.2 IntlIIJ).
 

c %- t~~e2. Vemr tl ¢' ,or-tioaps 

The posaibility of ht, 11i: tt.c loan compunent (,f three 3 activities 

outside of the pro,?,ar,tir ia r u ep.4iy been dactirsed. 

In additioii, th- t S$ O, W00)A 0Ae quity p..' t,( )J ti o in t . ubber 

corpoiatioti achedt !lcd f( yr. 7 hsburunic itA could be postponed 

until wcconid phave ttmnzi :i ' t';, i r aned f)or the region. althugh 

this is conwudcred very risky and might (.ause pri,,te Investors to 

hold back. 
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rr 

Another alternative$. rnentiod&In the: bo of e report, "a to, plo're 

the po PpWitty, of promoting one 

itI'sb begaeved this would resa'lt 

corporations f1th, three product lines.-

InasQrn Savti~gs',perh ps as rnud as 

US$500, 00 fthe LUS$"762. 500 Shown In' TableS . 

Sand'Di lr ]Expenditure, 

- ~3.;,R@5atchnd'xtaison roartC 
3..Reeach" am.-

V~ 1I , underr Griant.Gr4l 

Thi "' ' rog......component is vigt budgeted. - H ,y..... 

pni ctivtes -to a. latqr,' p aag. commerCfA4 level 

.prodution .f pjIalle and field trials on coconuts. :c, and spic,-. 

,<,pr , ,u ....t M . . , ,.; ,,. 5 . .

4 savings of appwoxlmately US$200,,000 c'ould:-be- secured.- n ddiio 

it the estimate of needs lo rhort. term advisory servics ,was, cut back 

from 6 man months. to 3 man months per hyear, ni 

the 

cost of, ajrit~ ly' us$1 5o, couldbe, obtatne 

total 1oientia educti|s|plU 350, 00o1 " 

,Tus-, 

4. Commnunication$,~S.4 

No cutbacks or postponements are considered feasible. T.e only "a v g . 

tOUS$300error In vehicle 

5. Credit Prosram , 

operation, and maintenance. 

., 

Unrsr a worst case scenario from a financing viewpoint, cosideration 

could be given to entrusting the entire credit delivery responsibility to 

BAB and eliminating FZNACRE and the credit 

program, In addition to the potential savings 

union complex frorm the 

of US$1 million In loan 

..., . . 

... i II IlII 1 111 
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funds for relendng purposes (see Table V 1-2) discuseed earlier undtr 

"Financial Mechanisms", thir would peirnit -edacing the graint 

component of this program by USI303,500. 

6. Agribusiness Pr o. 

Possible savirgs were cove'cd earlier under "Fino-icial rhsainims". 

7. Area rraauport s temn 

The only aapact of this program component subcpptible Co po0tpj,:i-2ont 

to a Irtter phase of development of the region is new road cone ki oction. 

Py reducing the work plan Irom 10 Km. p r yea- to 5 Km. vor year 

for thie activity, a saviugs of approximately US$1 million rould bc 

obtained. 

B. Electricity and Potable Water Program 

As indicated earlier, this is the one program component which, If 

financial stringencies so dictated, could be completely doloted at u 

savings of US$314,000. 

C. SUMMARY OF POTENTIAL SAVINGS 

Applying the above "financial emergency" concepts t. the varioui 

program components, we find the following situation: 
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Initially Potcntial Nex, 
Ptngramnmed Savings Total 

Area Development 
Authority 5,319.2 1,086.0 4,233,2 

Vertically Integrated 
Corps. 6,262.5 4,000.0 2,262.5 

Research & Extension 

Program 7,428.0 350.0 7, 078.0 

Conmu-ications P 3ram 403.0 38.0 365,0 

Credit Program i, 45Z.5 1,303j5 149.0 

500.0 -Agribusiness Program 500.0 

Area Transport System 12.820.1 1,000.0 11,820,1 

Electricity and Potable' 
-Water Program 314.0 314.0 


Totals 34,499.5 3,591,5 25, 907.8 

We see no way of executing a development effort in the Chapare that 

in any wa-y resemblos thn popooedprogramconcept at a cost lower than 

US$ 26 million. 

We wish further to empbasize that the US$ 8.6 million shown as potential 

savings should sot be regarded as excew trirrn- rY&e which can be cut 

away without damage to the body of the program. 

What this US$ 8.6 million represento are significient, but perbaps not 

irreparable, reductions in program content. 
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D. DISBURSEMENT SCHEDULE 

Using the iAitially progrmrnmed cost estim.tes, a tentative disbursement 

schedule wouild bz as follows: 

Year (12S1 00n)
 

One 9,140.0
 

Two 6,203.9
 

Three 7,700.4
 

Four 5,515.3
 

Five 4,869.7
 

Seven Ir 050. 1./ 

Total 34,499.3 

onThe 	 above front end loaded disburserment schedule in predicated 

the assumption tht if the decision is made to procrtd with this 

project, PRODES will have, the time, authorization and resouvcos to 

prepare for implementation prior to the beginning of year one of the 

program. This will involve establishing the legni basis for creation of 

the Area DeveloF°nent Authority, preparing draft convenios for first 

year operations, having architectural plans ready for construction 

activities, developing specifications for equipment to be procured, 

identifying and possibly recruiting key personnel, etc. 

*/ 	 Corresponds t- a loan and equity participation In the proposed
 

rubber corporation.
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Table VI- 1 

Prog~ram Cost by iit an XF-ainFHh 
and Local Coets 

(in 000 US$) Local 

Total Fx Cost Glurrmncv Cost* 

Area Development 	 (1) 
198.9 5,)20.4Authority 	 5,319.2 

Vertically Integrated 
6, 508.0 5, 762.57-4.5Corps. 

Research and Extenslon 
Prog ram 7, 428.0 3, 066.0 4, 36Z. 0 

(2) 
403. 2 36.9 3"-6, 3Commurications Program 

1, 452.5 99. 1,1 352, 7Credit Program 

- 500.0Agribusinoss Program 500.0 

1, 690.7 I11 ;29. ' Area Transport System 	 12, 8Z0. 1 

Electricity an d Potable 
235.5Water Program 	 314.0 78.5 

Totals 34,499.5 5, 678.7 28,820.8 

(1) 	 Thin is the figure shown in Chapter IV. It I.& too high by US $ 356. 500 

vehicle operation .,nd. maintenance costs.
due to an error in calculating 


$ 38,000 too high, be-auee of the saxne 
 error.
(2) This figure is also 

These dollar equivalents of the local rirrency coats of the prograim were 
Since the reportcalculated at an exchange rate of 20 Pesos per dollar. 


was written, the peso was devaluated to 25 pesos p" dollar. Using this
 

new exchangt rate, the lcral currency costs would be reduced to approiiia

tely $23,056,000.
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Table VI-Z 

Uze of Funds by .rea IN.-vekopment Authorivby Activibr 

Via Convenie- Direct 
Total ard other Stgroemnts EXPOItuia 

Loans Grants 

Area Development 
- 50.0 S. Z69.25,3)9.2Authority 

Vertically Integrated 

Corpe. 6,262.5 3,500.0 1,330, 5 l,432.0 

Research and Extension 

Program. 7,426.0 - 7,4Z8. 0 -

Comrnauicatione Program 403. Z - 403.2 

Credit Program I, 45.5 1,000.0 452. 5 -

.'.gribusinese Program 500.0 500.0, -

Area Transport System 12,820.1 - 1Z820.i -

Electricity and Potable 
314.0- -S4 0 -

Water 	Program 

22,395.1 7,104.4Totals 34,499.5 5,000.0 

LUIE: 	 'is table is not conceynad with source of furds and whether 

external acstance " supplied an a qrant or loan basis, 

but rather with the use to which the ADA will devote proqram 

fonds from whatever source.
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VU - FEASIBILITY CONSIDErdTIONS 

A. IN7RODUCTION 
the 

The purposje of this analysis is to compare costs of/project with 

expected net baefits. Project costa include loans or gy..Ants from 

Internatioiial assistance agencies, and Lontributlons from the 

oi Bolivia. Net benefits ire defined as benefits whichGovernment 

do not Includeaccrue to farmers as a result of the project and 

income to them which would be expected had the project not beei% 

This farmer income has been "netted out", Non-farninitiated. 

income, e.g., profits of shareholders in proposed corpo:ations Is 

of the project. As ca- benot included, even though a direct benefit 

seen an etremely varrow definition of benefits io used. 

Major cost itemo for the proposed program are as follows2 

1. Area Devclopnent Authority 

2. Vert5.cally Integrated Corporations 

3. Extension and Research Program 

4. Con-untications Program 

5. Credit Program 

6. Agribuainess Program 

7. Area Transport System 

8. Electricity and Potable Water Program 
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Major net 	befits which can be aucribed to the project -re: 

1. Increased yielda and net income from rotation tarming 

and 	intercropping -,ctlvities. 

a) Swine 

b) Cattle 

c) Citrue 

d) PejivLalle 

e) Pineapple 

f) Other Crops 

2. 	 Farmer income from Corporation activities in
 

a) Rubber
 

b) Tea
 

c) Cacao
 

3. Savings to farmers fron road system improvemnents iond 

and improved handling and packing of output. 

The above are net farmer benefits in the sense that production costs 

have been deducted from gross value of production. Labur costs 

have not been deducted. 

The 	 benefits listed above are direct benefits which can be iNmeaasured 

or estimated empirically. There are two additional categories of 

benefits which are more difficult to handle in thio type of analysis, 

but are nevertheless legitimate and real. Ono category includes such 
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direct benefits as improved health from potable water supplies and 

improved life styles resulting from bette.r communications. 

The tecond category iii indirect benefits resulting from the tnfuslo 

of additional money into the area, and depends oit the Vlenomenon 

known as the multiplier effect. For example, money ptid to road 

constnaction workers will be re-spent, mostly in the Chapers acea. 

It will, in turn, benieit conmnerce and industry in the areu iad 

probably crer'- aome additional new "obs on third and &uboquent 

passev through the economy. The nultipller effect has bevn 

estimated at 2 or more for an economy such as the Cbapwro. 

Benefits and costs are compared by dia-zounting the streamni, of 

benefits and costs. Since benefits are assumed to be -jreator than 

costs, and since costs In general, precede ' enefito chronolo,,ics-ly, 

an interest rate or discount facto? exists which equilibrates the two 

streams, or schedulec: benefits and costa. This is known as the 

Interrupl rate of return (IRIA). Another wall known method of con

parison is to discount both schedules by an interest rate which 

represents the value of money for investment purposes. 111e ratio 

of the resulting total discounted benefits divided by discounted coste 

ini known as the benefit-cost ratio and indicates a financially sound 

investment if the ratio is greater than unity. 

Benefit cost analyvis is relatively simple mathematically. Ther. 

are, however, two riaks involved: 
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a) Both costs and benefits are estimates since they represent 

thi fu'ture. In this case, we are dealing with situations as far ahead 

as 1996. Consoquently, sensitivity analysiv will be conducted to chow 

how giesit the errors might be before the proposed investments become 

financially unsound. 

b) The allocation of resources may be mueading. Even if 

the analysis indicates that tha program is financially ocund, it doas 

not rmean that the money would not result in even gretter benefits 

were it invested in different proportions in the earne program, or 

invested in a different urea or program altogather. 

The simple hypothetical example below ahows how bene.fit-coat ratios 

are derived. 

Project Costs P__nefits 
Year Current Diaccunted* Current D1imocouzted* 

1 10 0.33 0 0
 

2 10 6.94 5 3.47
 

3 10 5.79 zo 11.57
 

4 5 2.41 30 )4.47
 

Total 35 23.47 55 29.51
 

Discounted Value (20%)
 

Benefit-cost ratio 29.51/23.47, or 1.26
 

* 	 PV = FV(I+r) "n , where PV = present value; FV = future value;
 

r = discount rate and n = project year.
 

http:29.51/23.47
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The B/C ratio is greater than unity, which means that mones, invested 

in the project is expected to earn more than it would if invested at 

20 percent which was assumed to be the cost of fnvestmnzt capitl. 

If we feel insecure about this assumption, we can increace the 

discount rate up to 40% and still have a B/C ratio uf greater thaL 

one (1.03). This is an example of the sensitivity an;ilysls referred 

to above. It shows the 3ensitivity of the B/C ratio to changes in the 

discount rate. Incidentally, the internal rate of return for the above 

example 's about 41 percent. 

B. PRESENT PROJECT PROPOSAL 

This project proposal shows project costs totalling about US$V4. 5 

million. These are summarized in Annex No. 10. Table No. 1. 

Note that these are project costs, and do not include the expected 

inveutment from private sources.
 

Benefits to Lhe project are also estimated from information contained
 

in the report and are summarized in Annex No. 10, Table No. 2.
 

These benefits represent only direct nmt returns to fariners which
 

would not have accrued without the project. Not included are
 

intangible returns, returns to the non-farm sector or benefits
 

accruing to the general area due to the operation of the multipller
 

effect.
 

The schedulo of costs generally includes an upward adjustment for
 

inilation whereas priceri have not been so adjusted in calculating
 

benrefits.
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Chapare will increaseIt is assumed that the number of farmers in the 

from about IZ,000 at the beginning of the project to around 19,000 in 

as the project life 
year 15 of the project. Fifteen years was chosen 

because all costs and over 75 percent of the benefits will have 

accrued by then (so far as we can estimate). Also, discounted value 

after 15 years is relatively Insipnifcatit compared to its original 

the discount rate is 2070).
value (6.5 percent 	of origlnl value whon 

the uchedules of coste and benefits which
Table VU-1 shows baric 

and rounded to millions of U.S. 
are taken from Annex No. 10 

to basic schedules of benefits and coats, the 
dollars. In addition the 

determine sensitivitywverc constructed to thefollowing schedulee 

of the B/C ratio to 	poozible error: 

1. 	 Cost Sch:edule increased by 50 percent. 

sometimesi
Since costs are frequently underestimated (or because costs 


the basic cost schedule was augmented by

"increase unexpictedly"), 

50 percent. 

Oq 'Yation and aintenarce coats added to basic cost z. 

Mchedule.
 

might be arpued that operation and maintenance costs for non-

I 

(roads, research and extension,
income-producing project activities 


should be

communications and the Area Development Authority) 


of the project.
included for years 	6 through 15 
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LISCOUNTIb VAUMLS R'R BUN'. I'i CUSI 

Costs 

Project Lasic 
Year Schedule 

1 9.14 

2 6.20 


3 7.70 


4 5.52 


5 4.89 


6 -o-

7 1.05 


8 


9 


1( 


11 


12 


13 


14 


15 

Total' 34.50 


Di scoUll
tl or
 
present
 
value 
at 20t 21.30 


at 351 10.18 


(0000UU bS$;fLasicb ITcuff-ig 

Schedule 0 and 
Plus 50" Costs 

13.71 9.14 

9.30 0.20 


11.55 7.70 


8.29 5.52 


7.34 4.89 


-o- 2.00 

1.58 3.25 


2.42 


2.bb 


2.93 


3.22 


3.54 


3.90 


4.29 


4.72 


51.77 6.38 


31.96 25.97 

I'II-7 

ANALYSIS 

Unefits (AOUDUUOUS )-Me I y edT 

Basic 
Schedule 

Reduced
Schcdule2-' 

.08 -0

.77 -

3.03 -0

7.29 2.00 

11.56 5.00 

13.92 10.00 

14.32 12.00 

14.60 14.00 

14.94 14.94 

15.29 15.29 

15.83 15.83 

10.49 lo.49 

17.23 17.23 

17.7 17.07 

18.09 18.09 

181.17 158.54 

36.09 26.43 

15.48 

TrT ic schcdule plus 2 million por ycar hcginning in year 6, end 
further adjusted up.ard hy 1 l pcr year beginning in year 7. 

2/ Assuming no benefits in ycars one through three and only partial 
1cnicfits in years four through cigt. 
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3. Assumptions regar.!ER adoption rates relaxed. 

Certain assumptions regarding a'option by farmers of the new 

agricultural practitea were made in the ieport. Although these 

appear reasonable when coniwdering the Activticei individually, it 

might be argued tiat adoption iates are optimistic from the stand

point of the inlegratLd program. rhei tore, a ber.-f-t schedule was 

constructed which asbunies no benefiLs whatooe~er in the first three
 

years and oniv paixtial benefits in years 4 through H. This is a
 

rather radical ansumption, but some alippage in the btnefit nAhedule
 

wouli not be nurpriing.
 

The discount rate used for thi, aialysis was 20 percent. Mmnoy
 

invevted prescntly in Dnliiia will return 12 to 16 percent witt- a
 

minimum of risk. Tni-nty pNrceut ueeins a reitisonable Lut coner

vative eotimnat for pi oject v.Mrs ,Oe thrC,11'h five,. 'Ie "nctiial"
 

dcjccou t rat' could increa - !- alm',J-t 35 p,.,cnt bztf,-o t11- i!/(- ratio
 

becomes less thin 1.
 

P,/C ratios, aq obtained froin t'ie dibrounted icliedulza o Tabl \ 11-1,
 

are av follo,,:
 

1. 	 Basic mchedi..M at 20% d, monntrate 16. 09 21. 30 = 1.1') 

2. 	 Basic schedules at 35% diucout rate 1 . 40P . 16. 18 - 0.96 

3. 	 Basic costs co, pared to IRedu,.cd
 

benefits (20% discount rate) 26.43 . Z1.30 = 1.Z4
 

4. 	 Conte incrt-ased 50% compared to
 
Basic B-neftft (70% discount rate) 36.09 + 31.96 = 1.13
 

http:IRedu,.cd
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5. 	 Basic costs pluo operation and main
tenance .ornpared to Basic Benefits 
(207c diucoitrt rata) 36.09 .4.25.97 = 1. 51 

6. 	 Drit~it 6-ostnl YJluF o~wra[on Lnd WTnin

tere..w. (unr rf,-dto Rcduced 13enwfitu 
(?O',d, 'ouit rlk"I) 26. 43 .- 25.97 = 1. 02 

7. 	 Cu,,t., lnresued "0,0" plus op-ration 

and r ,Aintenanc- compared to Reduced
 
Penefits ( d - ra) -. =
u,, rat 26.43 36.63 0.72 

The E/C rati.ho cin be uFted to test certain hypotheses (True if 

BC > 1. 0) 

1. The project ib financially 3ound (as a public investment) if the 

discount rate is 20 percent. True 

2. The project i financially round if the discount zaL 

is 35 percent. False 

3. The -rcject ,a financially sound at a Z0 percent 

discuunt rie if bunefitc are reduced (as stipulated', and 

cost- £emai. th sani,. True 

4. 'the pioject it financially sound at a 20 percent 

d'Uco,,t rat,, if co,,ta are increased 50% and benefits 

rei-jain L 'e ,azi c. 	 True 

5. [ha iro., t ins financially sound if operation and 

ziraintenrce cots are added ±,n:l bonefita remain the 

narna. True 

6. The projecct is financially .sound if operation and 

vinazintenante (,stb are added and henefits aie reduced. True 
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ANNL 

List of Cent1"li_,inOicaLns 

NICYG i"71SION No. I (Tuiblov 

Uo..NO .. 

pni Mv.br 

Mzntts 1oc',taj.. 

lco i. on 

C~~zflTAL S~INDIC-t' q3E~R 

TABL MO.A7 1. Son Jo* 

2. San Julian 

9 

17 

j. i.J±ca Monte 

4, Cornni Plrrim.p 

5. Puke Mmvu 

3 

35 

6. Hooj 

7. Jorke 

8. Tnb'l-, 

I-acLi 

Monte 

44 

25 

75 

LOCOTAL 9. Paract . 

to. Locotal 

11. V.£BuT-ULo 

35 

60 

7 

12. San Jose 

13. Santa Isabel 

TOTAL 

35 

__.._ 

476 

.nt
 



MICRO KGT!ON No. 2 

CMM PAIqCTITO 

ESPIRITU SANTO 

(Espiritu Santo - Villa TunarL) 

1. San Rafael 80
 

2. Paractizo
 

3. Pedre3ama 65
 

4. Tres Arroyos 35
 

5. Copacabana Alto 

6. Copacabvna Bajo 45,
 

7. Belen Putintiri 2$ 

8. Itrapmpa 15
 

9. Miyurina 30
 

10. Ivirwu Bsajo 45
 

11. El Palmee 30
 

12. KilfOtcro 118 18
 

13. San Mateo Aftr 30
 

14. San Hateo Bajo 40
 

15. 3Jeumpampa-Biena Vina 1710
 

16. Villa Barrientoc 30
 

17. Crieal Mayu 45
 

18. Ambroaia 62
 

19. Campo Vias 46
 

20. Bonda Azul 30
 

21. Lagunillas 35
 

2', Chocctal
 

1,082 
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MH'PD REGION Vo. 3 (Chiptri.) 

CRIPIRIRI 	 1. VIlla Fsebau Arzm 52
 

2. 	 Colorado actiaral §0 

3. 	Alto Ibuelo 90
 

4. 	 &,snraElct. s 

5. 	 Se;a Baoer 14
 

6. 	 S.3 Yliguel 2:j de
 
Oclubrti 60
 

7. Chipriri 	 90
 

8. 	 hl,) Alto __M

587
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1MICM. YZ.101 No. 4 (Isiboro 	- Litorol) 

58
BOLrT'fP. 	 1. Hayor Jordbn 


2. Churo Sauwzabaty 90
 

3. San Pedro 80 

SUCR1E ISINUTA 4. Abaroa 50 

64
5. Florida 


6. Villa 1Mercdeas Iinuta 	 110 

7. Isiboro 	 56
 

8. Msriecal Sacre Altv 	 140 

9. 	aiecal Sucre Bajo 70 

1010. AromaLITORA. 


11. nvc,na Visra 118 

12. Coripata 	 35 

13. Santa Rosa 	 45
 

U. BomborEma 	 120
 

15. San Jose 	 124
 

15. Eatancia' 	 55
 

17. Antofagasta 48
 

18. Ptr. Trinitario 87
 

86
19. Bolivar 


20. Puerto Sucre 48
 

21. Puerto Valle 73
 

ETERAMAZAM& 22. Villa Rosario 78
 

23. San Pablo 	 126
 

24. Miraflorea 	 98
 

25. Cerro Verde 

2,101
 



MCR0 7EI0.1 No. 5 (14 

CRN!1tRAL 

VILA 14 DE 

1'lEMMEL 

.DE ACOST6 

de Septiemhte - San Francieco) 

SIlNDICAl -oNIemRS 

1. San Miguel Alto 110
 

2. Centro Simtn Bolivar 160
 

3. Norte Central 103
 

4. Barrlentos .120
 

5. Villa Porvaut- 200
 

6. Colonia Litoral !0
 

7. P.D. b- 11o . 

8. Gualberto Villarroel 50
 

9. Santa F6 60
 

10, Villa Sauel Son Juen 30
 

11. Szn Carlos 180
 

12. Villa Jordan 140
 

13. San Pedro 136
 

14. Villa Carmen 40
 

15. San Cristobal 60
 

16. Sen Francisco Alto 86
 

17. Snn Francisco Bajo 186
 

18. Villa Asunci6n 95
 

19. Villa Israel JAL
 

2,OO
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HICRO RIGION No. 6 (Parsiao-P Orto Todos Santos) 

CElTRA SIMqICAW OSDM 

TONS SAMOS 1. La Estrella 45
 

2. Parmito 140
 

3. San Isidro 33
 

4. Fktima S 

5. Mejillones 31
 

6. Antofagasta
 

3M
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VICRO KIGION No. 7 (Ibuelo - Laue) 

sn~tUDcATO . 

68. Majo Pawps 

2. Agriganto A 56 

3. Aarisonto B 60 

4. Ibalo ISO 

5. DoreO-, Chico 30 

6. San Lit 120 

7. Villa Farnurds 45 

8. Sau TgOdro 120 

9. 0an Jose do Chiquitom f0 

.. 10. La.ca Ef 17 

11. Santa Fe 37 

12. San Francisco 4 

13. SirAuts 38 

14. Monte Rico 44 

15. Santa Roas 

16. IU'imnt 42 

GE3XW BUSCH 17. Puerto Aurorp is 

18. Ca rmn Cani 71 

19. Blivar 72 

64
20. "On.ll Farusao 

8021. Villa Crraeco 

22. F. Tropical 70 

23. Coop. La Victoria 10b
 

24. Btuch 80
 

1,637
 



MICRO RWB1N No. 8 (Chisurikt - M1ra 

SINDC~TOJJ~HEMRS 

CDFE 1. Senda -M 87
 

2. Senda U. 18 

3, Send* A 25 

4. Sendo B 	 99
 

5. Swada C lado sste 26
 

C lrto Octe
6. Stirxl, 	 22
 

7. ,S.'.,m s) 	 68 

8. sonda E 	 56
 

9. sa!.da 1 	 56 

10. V.nc Carzan is 

11. SonmaNn ) 	 24 

PU 	 L~x 12. Purto A3lgpo 30 

13, L'Utavl 80 

14, 6an Salvador 30 

15. san Joaquin 28
 

16. Ro arlo 	 22
 

17. Ayopaya 76 

18, Guaxidia Tucum&n 39 

19. 2 de Agoato SO 

20
 

HELGA 21. Troncal 


20. Trinitarlo 


20
 

40
22. Senda III 6 Camargo 


24
23. Senda IV 6 Paraeso 
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24. Villa Asurduy 40
 

25. Colonia Palmito 40
 

58
26. Colonia 3 Posan 

27. Sanda V 6 Nusv Linarsm 50
 

28. Sauda VI 6 Coloitn
 

Helga 	 45
 

29. Sanda VI 6 8an (oros 42
 

115
 

90
 

30. Darrtemos 

31. Ceaarzam 

32. Suipacha 	 85
 

33. 	 San Pablo
 

19547
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MICRO RIEGIO No. 9 (Ivirsa - Pto. V1l14r06l) 

I eAVf, MRCEiTBAL 

I. Valle Ivirsa 110
VA.L IVITm 


2. Trap veraal 21
 

26
3. Colonia 9 do Agosto 


35
4. Colonia Tarat 


5.Vnle Himoso 59
 

6. Gualberto Villarroel 96
 

68
7. Bolivar 


8. San Lucas 43
 

70
9. Villa Nueva 


10. Villa CrIstal (Vueva
 

Beln) 
 17
 

20
11. Villa Verde 

12. Igovi 28
 

13. %uterray 30
 

14. 14 do Septiembre 30
 

15. C-a7mAn Busch 45
 

16. 2 de Merso 60
 

17. Buen2 Vista 19
 

18. Valle Crietal 11
 

35
29. Saita
VALLE SAJTA 

20. Puerto Bolivar 38
 

69,
21. HMaare-no 

22. Kolla Suyo (Daza 
88
OLdanr.a) 


42
23, Topoter 


40
24. Colonia Potosi 




CmEUTAL VALLE 
IVIRGARZAM( 

25. Nueva Esperanza 102 

26. El Palmer 35 

27. Valle Ivirgarsama 32 

28. Valle Central 35 

29. Colonic A 70 

30. Colonta B 114 

31. Colonla C 94 

32. Remedios 12 

33. Sada VIII 

10618 



SUMMARV 

N u AlB E R 
No. MICRO-REGION CENTRA- SINVICA MEMBERS 

LES T -

I Tabt Mont.. - Locota 2 13 416 

2 F6P&UtU Santo - Villa Twuna4 2 22 1,012 
3 CUpWAi 1 8 581 

4 1.6iJo.o - L.tout.Z 4 25 2,701 

5 14 de Sept erbite - San Fu'nci6co 2 19 2,010 

6 Pa'ai4o - Pto. Todos Santoa 1 6 385 
7 TbuPeo - Lazuca Ene. 3 24 1,637 

8 Chimoid - Llet.a 4 33 1,547 

9 1ILza - PueAto Vi uo.tb. 3 33 1,611 

22 183 11,446 
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' ' 2~~0:4_26u120
212S Ia 

!,I"'800 .71 
000 iS lbvqlo I 

S Villa . do 

P~0'"'S I LuCa~I"~' " 7i 0 ,270'" 00 ' -. rl-1 
-- i 8

Vto V420Si 4' ail' " "er 
' % ,86

S++ 'CnJa+mw + +•' ;h + *+ 4' ~ ~ 4 v *i44~-S' Todon Santos 5' 3,~b"-A 


S Eterarai - 4 ,
 b5?4j5S Bolivar'' . L4425 

0~00 t " 2 0 0 ,';S Suce Ieunita' 6~ i. 46" 
07,5
1 Q ,26""Chimor. 

2 0 CIO\A4. '4'204) 3,D Maripoaas 
SD Pt.Asp'S 1' 4 ,~K~ O7 

D vlau ~ ~~~~3"7'.V41W""4 9vL,2o A , ',,1004100, 00
SD~ ~ " aleaja,~ 

- 4'- 1 "Z: :1," 47Wb:41 V, q.#'22vaneniaSat i 7. ''+aSD+OD.%rin P' x 

Zndp *** 3 *"685 70070K''J2O;': 110 

Total 169 '11,039~ 4 144;0, "I 7474' '7,310 
,4 ++++6:;)+ .. B8707:+ li 1'0704.. ....... DirectedSotno s111-, 59,,5 ' '. '4,", 6 2 4 0
Bpotafb0U~ il '7, 64C~'. '~64O.8 877&; , 

V, 5-Spontaflbous, D-Directed, SD-Semi-Directed I-D'iectd and smi Directed 
ba:4,tare cot,. Ldered as directed in the totalw at', bottom, ofpae 


original grant was 20 hectares for both. Spontafieola seittlers raeoved,.
 
only 10 hectares. 4, , . , .. : 4 ' .44,l 

farms and members of sindicatos! for1979 i >:+: +,S+ 
-- Although 1--he number of 4 + ++++t: 4 ;+ +++" +++ 

+~ ... •++: " + + -++*44++" '.~"'~~~~~~ ,that the number of~, familieis is:approximately,.+ : +: +  + 1,46, .it is tat'iuate, .. . .+. . ... +i 4++O~ A.. .... .... * (i 4/ : ' ++: +'' + + ... ~re, tfian,. +,o~e, farm. :++ +:i+10,500~.since+ sOome+0++of .~thea+ colonists 'have "4 ++ 

4 



Annex NO 2 (continued)
 

(8) (9) (10)(6) (7) 

Area Cultivatad
 
(inHas.) =Cile 

F 
6 
r, 
8 

Fsplft'J Santo 
Tablas tn e 
z ooal 
Paracltito 

110 
ea 
60 

150 

120 
100 
"00 
800 

25 
10 
10 
30 

30 
87 
53 

200 
ISO 
100 
600 

S xblelo 700 600 50 7100 

S Chiplr.Jxi 200 c00 30 600 

S Villa 1' de 

S 

80A-iembra () 
Conra. Bllach 

2,500 
100 

1,100 
300 

100 
10 

',500 
600 

S !-uca R 120 160 10 300 

S it al 600 500 30 t00 

S Todos "itou 900 300 60 ion, 

S 
a 

sterachi 
Bolivar 

. 190 
50 

100 
90 

10 
5 

400 
200 

S Sucre Iunita 90 120 10 S0 

D 

i 
SD 
FD 
ZD 
SD 

Ch. ,'oZe 
Lid'su ~~)

1oiga (*') 
Po. A3 g: 
Vol!* 'virza 
VallO WPijta 
Pqoloniaz 

R00 
20 
45 

260 
300 
80 

25C 

300 
30 
45 
190 
150 
50 
200 

30 

5 
10 
10 

5 
30 

500 
l ou 
450 
300 
800 
400 
700 

Indep. (00') - -

T -al 7,305 6,155 465 170 11,400 

Directed 1,455 965 95 0 3,350 

Spontaneous 5,850 r1,190 390 170 8,050 

*) The Villa 14 de Captiembre JIntral has split into 2 partst Valle 

14 db Septiembre and 2 dr,Agosto o San Francisco. 

( ) The neighboring centrales are disc-ganiaed and thera is no defini

tLva delimitation of Lhe Sindicatoo. 

=**) Organzed as tho CentrAl Ivirgar-aa. 
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Annex NO 2 (continued)
 

(11) (12) (13) (14) 

Cwltivnted A1ea In 

Area Per Brush Forest Hat 

C/Contrales Total Fman (1m.) Fallow(Qa.) CnItiv&ted (Rd.) 

S 
S 
5 
S 
S 
S 

Expfritu 'azmto 
Tablas Monte 
Locotal 
Paracjtito 
Ibuelo 
Chipirlxi 

592 
457 
343 

2,730 
4,550 
2,280 

1.57 
1.72 
1.62 
4.18 
6,34 
3.81 

550 
500 
150 

2,000 
2,200 
2,000 

2,630 
1r693 
1'e-1 
1,800 
430 

1,710 

S 

S 
S 
S 
S 
S 
S 
S 
D 
D 
D 
SD 
SD 
SD 

Villa 14 do 
Septicabre 
Central Busch 
Lauca 1 
Litoral 
TodoS Santos 
Eteramaza 
Bolivar 
Sucre Isunita 
Chimore 
Maxiposaa (*) 
Malga (*) 
Pto. Alegre 
Valle Ivirza 
Valle Sajta 

10,200 
2,510 
1,190 
3.150 
2,000 
1,900 
1,145 
1,720 
2,280 

485 
1,195 
1,460 
3,960 
1,435 

5.91 
4.27 
4.19 
3.74 
6.13 
4.99 
5.09 
3.06 
4.54 
2.43 
2.66 
4.65 
4.75 
3.49 

3,500 
2,000 

700 
1,600 
600 

1,000 
400 
500 

3,000 
-500 
900 
60'% 

2,000 
800 

3,570 
1,379 

950 
3,670 

660 
910 
705 

2,240 
4,740 
3,015 
6,905 
4,220 
10,700 
5,905 

SD Colonins 
Indep. (***) 1,990 2.91 2 9,710 

Total 
Directed 
Spontaneous 

47,572 
12,805 
34,767 

4.31 
3.77 
4.55 

27,500 
9,800 
17,700 

69,28 
45,275 
23,973 
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ANNEY, NO. 3 

CAPARE FR(J7T PACKING 

(Gto6-&w'q) 

0'wmqez "A giw ul2 by twJ'.iotud6 06 

40-70,000 OIW4t 

gandapti rpab o6 soo-yo00 6.%6a, 

&Jit115-145Kg. 

Baln6Loozra st~n paicJcd in t'uutF 

tighay and (A;c4pd i?~LhaWnaIM 

OIL ajWW4X. 9 ta 

Ptantairi Sivn. 0-6 Lant=nhz - 60-65,000 
6&Lhtjuej 9 to'n. Zoad 

Papayja "jabal u tzuwmi 120 unU,, 
igt 120-200 Kgq. 

Pineappte "A ut~aiet" bat iazded ot..'i' 

Watmeton Same 

Avocado "A guan" pi~cked g'ieen and "Jaba" ot~ "cajones" 

hmduiwhen 4pptieA ace heavy whcn wppt.V wuL, 

UJU. tppL3X". -560 

64uUL~, 175 Ka. 

Mango Same Same 



"Apvanet" - Loose, WhjLtfheA i. i VtL t&c on the 9gwwu4-'. tue 

Z6 divl-de4 inrto a .6e~ieA oj rimpatwt by pofri antd 

neZ& a ".ged4 vtialty, ho~tzortalty a~d on d~aorat,4. 

"lJaba" - A imugh, open~ided v.wode~n cAate, !iotdipg 100-200 Kq. 06 

d'uU. dependbu on .tI'e vav~ie'CV. The cute ro.'wtrUy 

betong to the (-LyzA u.d is Aupp~d by hiLm to the JatnmA 

"Chpa" - In the ChnpaA 4 iaeia 6ad 

antd atLgug appfwx. 90 Kg. 
1uu~ totUattk '20 wa~t6, 

IlCaj&" - A ctoud - 6Zded woodent 'tate .impoated iZntD Co~iA vi~th 

Ageittt~e d'At. TULA i-&the nmmiLat path Ao. ~Ctoato 
in the Chapa./t, ard is 6aomet~nes u~e,i doA. auocadoz and 

"CancAatal - Awoven .tuw bas~ke~t u.6ed to toad and mto&ad 4(it 

oce~o.0.P4 to package (lvocido6 and inago.6. Ri. 
and 



ANN= Mo. 4 
CRjr LIN.FS OF PO-ENTIOSI,'pPLY/L'DA1) SITUATION FOR 

PINEAPPLE 

CHAARM PRD=lf (re~T TORS. 
1HATrI0AL mDtMTI0N (SET. TONS.) 

WAY D1U ALSUPPLY DINM UANC 
q 

1974 7,860 

1975 8,600 

1976 8,800 

1977 9,720 

1978 11,400 

2,508
1979 .11,736 

1980 12,556 

1985 16,656 

1990 20,756 

1995 24,856 

2000 28.956 

SO"CE: ,4a 1974 - 1978, 1979 - 2000 OLCPwzojct1i 

"IS
 



YUCA 

Pro-duct. Farmz CosMmr iout ~ tn 
ra~os 1. iorses Supply 103509 7. 'F~~eotto., Supply lueesDmn aac 

1975 285.350 142.675 142,675 1-.267 0 7i3,896 + 54,52 27,034 13,926 8;116 612 10 5,499 + 1,805 

1976 304,700 152,350 152,350 15,235 75,659 61,456 28,163 19,7i4 8,4A9 F45 5,576 2,028 

29440 147,200 147,200 14,720 76,274 54,206 29,320 20,524 3,796 MO 5,714 2,202 

306,250 153,125 153,125 15,313 SO,789 57,045 30,520 21,364 9,156 916 5,8=2 2,388 

317,715 158,658 158,858 15,8M6 817238 61,734 31,771 22,239 9,52 953 5,13 2,766 

321,567 160,783 160,724 16,078 83,919 60,787 32,903 25,032 9,87. 987 5,952 2,923 

354,707 177,253 177,354 17,735 93,m3$ 65,783 38,798 27,159 11,641 1164 6,414 4.063 

387.84 193,923 193,924 19,392 103,753 70,779 44,693 31,205 13,411 1341 6,866 5,204 

420,987 210,493 2-.0,494 21,049 113,670 75,775 50,589 35.412 15,180 I18 7,318 6,344 

454,127 227,063 227,054 22,706 123,587 80,771 56,485 39,540 16,950 1695 7,770 7,485 



PLANTAINS AND BAf._WAS 

NATIONAL SUPPLY/DEHAND COCHABAMBA SUPPLY/DEHAND 

ARK MARKETING PRODUCTION g ff. MRET 
PRODUCTION 

/T 
CONSUM. 
& LOSSES SUPPLY LOSSES DE.IA1D BALANCE 

OMATING 
W/T & LOSSES SUPPLY LOSSES DEHAND BALANCE 

1975 392140 137249 254845 35685 182959 36202 196070 68625 127445 19117 9290 15428 

1976 399000 139650 259350 36300 189363 33687 199500 69825 129675 19451 96152 14072 

1977 403000 141050 261950 36700 198578 26672 201500 7O525 130975 i96'46 99517 11812 

1978 399000 139650 259350 36300 208375 14675 199500 69825 129675 19541 103000 7224 

1979 408291 142475 265816 37200 209950 18666 204145 71451 132694 19904 106605 6185 

1980 409977 143151 266826 37356 219743 9727 204988 71746 133242 19986 109912 3344 

1985 426Y28 149144 277751 33885 256240 - 17374 213063 74572 138491 20774 127041 - 9324 

1990 442278 153602 288676 40415 292737 - 44476 221138 77398 143740 21561 144170 -21991 

1995 458430 158829 299601 41944 329234 - 71577 229213 80224' 148989 22348 161299 -3W58 

2000 474581 164055 310526 43474 365731 - 98679 237288 83050 154238 23136 178428 -47326 

-SOURCE: Medina, 1975-1979; 1980-2000 OLS Projecti-on 



NATZONkL PRODUCTION (F~t. tons) Chapcre ?roduction 

PAPAYA 

PRODUCTION LOSSES SUPPLY 

1972 
1 1975 6,750 2,363 4,387 

2 1976 6,C75 2,406 4469 

3 1977 6,875 2,406 4,469 

4 1978 7,540 2,639 4,901 

5 1979 7,602 2,66- 4,941 

6 1980 7,840 2,741 5,096 

11 1935 9,025 3,159 5,866 

16 1990 10,210 3,574 6,636 
21 1995 11,395 3,988 7,407 

26 2000 12,580 4,403 8,177 

SOURCE: MACA (1979) 1975 - 1978, 1979 -

TEA 

NATIONAL SUPPLY/DEMAND (Met. tons) 

SUPPLY DEMAND BALANCE IMPORTS 

1972 389 

1973 459.1 

1974 534 

1975 473.2 

1976 412.5 

1977 
1 1978 228 482.3 254.3 
2 1979 240 499.2 259.2 

3 1980 265 516.7 251.7 

8 1985 355 602.6 247.6 

13 1990 448 688.6 240.6 
18 1995 540 774.6 234.6 

23 2000 633 860.6 227.6 

SOURCE: Medina 

PRODUCTIO9 LOSSES SUP2Lf
 

151O 528.5 991.5
 

2000 OLS Projection SOURCE: Figueras
 

Chapare Potential
 

VALUE SUS. PRODUCTION EXPORT
 

449,869
 
'60,281
 
711,518
 
601,602
 
507300
 

1,981 350 100 

1,985 102 

1,990 110 
1,995 115 

2,000 122 



RICE 

NATIONAL SUPPLY/DEMAID (NET TONS.) CHAPARE SUPPLY/DX1MItD (NET. TOIS.) 

Supply Demand Balance Supply Demand Balance 

1975 

1976 

1977 

1978 

1979 

1980 

1985 

79.131 

78,200 

62,006 

67,832 

69,596 

79,126 

70,516 

71,158 

73,741 

74,685 

76,323 

83,854 

+ 8,615 

7,042 

- 11,735 

6,813 

6,729 

4,728 

11,376 

14,555 

26,509 

11,224 

-

11,413 

11,527 

11,642 

11,759 

11,876 

11,994 

12,605 

- 37 

+ 3,028 

14,867 

- 535 

Source: Medina 



CORN 

EATIONAL SUPPLY/DEMD (MT. TONS.) COCHAPh3A SUPPLY/DERD 

SUPPLY EArdTNG 
LOSSES % 

DEM&!D Y1ALA!C SUPPLY YMETING 
lOSSES % 

BAT.4E 

1979 14,923 26,420 -11. 5w 

1980 n. a. 15,188 27,213 12,07 

1981 15,462 28,029 12,567 

1982 17,740 28,870 13,130 

1983 16,023 29,736 i3, 71. 

1984 16,311 30,620 14,309 

1985 16,605 31,57 14,942 

1990 17,996 35,748 17,752 

1995 19,400 40,017 20,617 

2000 20,804 ,,285 23,48! 

SOU.CE: mEDIn 1979 - 1985, OLS PROJRCTON LATER YMB 

FC
 



C ITRUS 

ATTONAL SUPPLYIDEK&K ( Mt. teus.) CCCH.AM SUPPLY/ DE 

suppny MA XKTING 
LOSSES % 

DEM=~ FILM=C SUMPL !METMG 
LOSSES % 

DEKWI LWjLME 

1975 67,050 13,410 20 44,713 48,927 9,387 1,877 20 4,145 + 3,365 

1976 76,500 15,300 47,172 14,028 10,710 2,142 4,407 4,161 

1977 79,200 15,8-0 51,298 12,062 11,088 2,217 5,123 3,748 

1978 80,000 16,000 54,916 9,084 11,200 2,240 5,378 3,582 

1979 83,772 16,755 55,391 11,626 11,728 2;346 5,293 4,089 

1980 88,388 17,678 59,428 -11,282 12,374 2,475 5,849 4,050 

1985 106,860 21,372 73,978 11,510 14,960 2,992 7,483 4,405 

1990 1.5,332 25,066 88,528 11,738 17,546 3,509 9,116 4,921 

2000 162,276 32,455 117,628 12,193 22,718 4,.544 12,383 5,791 

Source: MM)IM 1975 - 1979 , 1980 - 2000 OLS PRDWHCf GN 
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Annex NO 5 

FNACRE Proposal for Developing Credit Unions in the Chapare 

A. 	 General Statement 

The program of promotinI credit unions in the Chapare under the direction 

of the Natioo'ul Fr.ieratikn of Credit Unions, FENACRE, is designed to 

integrate the settlers iLto the credit union movement and to contribute 

to raising the levels of family income and productivity in the area. 

H. 	General Objectives 

1. 	 Promote the organization and development of CUs in the Chapare. 

2. 	 Promote cooperative concepts. 

3. 	stimulate member savings.
 

4. 	 Contribute to a higher standard of living through financial assistance, 

education and improved production in agriculture, livestock, small 

industries and handicrafts. 

5. 	Develop proper administrative and orgamizational practices within the 

developing CUs. 

6. 	 Affiliate the CUs with the national federation. 

7. 	Coordinate efforts and resources with other public and private
 

organization having similar objectives to those of FENACRE.
 

8. 	 Contribute to the improvement of agricultural production in the area. 

C. 	Project Duration
 

The 	development of the program is divided in two phases and will be in 

accordance with FENACRE's policies, proceedures and services. 

1. 	Promotion and Organization
 

A 4 year period starting with the opening of the FENACRE office in the
 

Chapare (probably Villa Tunari) and ending when the selected CUs have
 

U'
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affiliated with FENACRE. 

2. 	 Development and Assistance 

This phase starts onct each CU has affiliated with FENACRE 

The 	duration of this is unlimited.
and is receiving its services. 


3. 	 Note: -The program wifl depend upon economic support during a 4 

year period. However, It is expected that during this time, the 

system of CUs will be sufficiently self-financing so that a 

regional office of FENACRE can be established and maintain it's full 

range of services to the CUs.
 

The 	 management and funding requirements have been set out for 

the first two years. At the end of the period an evaluation will be
 

made to determine what level of assistance will be needed for the
 

last two years.
 

D. 	Operational Goals For The First Two Years
 

office for the Chapare program with1. 	 Establish during the first year an 

the 	necessary equipment and materials for promotion, assistance and
 

education.
 

2. Promote in the first year the organization of 10 CUs in the different 

areas of Chapare. 

3. 	Enroll in the first year at lcast 1000 members among the CUs that
 

already exist and those to be formed.
 

4. 	Provide the CUs with efficient organization and professional
 

that will assure:
administration 


a. 	Good services to the members.
 

b. 	Development of the human resources within the CUs.
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c. 	Daily administration and accounting. 

d. 	 CU solf-suffioiency. 

o. 	 CU capacity to receive external loan capital from fENAC: 

banks and other institutions. 

5. Develop and conduct pzograms of ausistance in rroction, duutim, 

adminintration, finance, acc.unting, etc. 

the activities nd progrma thau6. 	 ExorcinG long term control over 


the CUe develop.
 

7. 	 aEtablish and maintain coordination with the =Lvian Z=U-uto of 

(13A) in all anpecta of aWrioult-ualAgricultural TeohnologV 


production in the Chaparo.
 
o 	 i in the etali33i8. 	 coordinate with tho existing syaten 

and 	management of the CU yoti. 

y atiur. iithin each CU &a a
9. 	 Assist in the aivelopmnt of a a 


social &VA ecomcic service to tho aite.
 

E. 	 Activities for the f Lr )Mpxo 

f ths central office, probably In V±DUIA Va I (fixat1. 	 Organization 

year). 
of psvzrotlro rid memai.nt (firat

2. 	 Selact, employ and train the teoa 


year),
 

3. 	 Carry out orientation mentinga in the populthnci centrxc 72 th* axra 

(first year), 

In aich cc=uaity (first ye=r).4. 	 Identify dedicntd lenders 

S. Promoti'on cvupnJlgnn to ozgani~sc CUa in nolected ronso (fxtat ysav). 

in the selectsd IS1nIT for ecrX--rF.n nut
6. 	 Al oint orinizing oomitteels 

tho 	organizing progr&rn (girut yetir). 

levl (COa'tlh S).
7. 	 Intansify educational aci iviti" at the oxganiner 

8. 	 Ase.;iat in the oz-fanizipg efforts (constitutilonal daveualkieS, *ael0iuo 

of capWkl, socio-eon ic st2!.t,of drectoin, devaluunt 
action, etc).- (ContinaWMSu).a4m~L-rijibton, accounting, 	 oxpndite legal 



r.a CU StAftlB.9. pzcvids ssrvicax to -. mn during t~he firet y 

10, grectcU alli tL$.vJ13ng of =ngza pruftzably pteons fiv the 

pz of t Ic 'e Maxo i t F4WJ CMt M.it e o z t
12 .* AtsfillVS 

tho full v.ag of rWMM~ servicea to the Toifisd,
13. Aak-o avai c.D~a 

14. eVm-)1op vpwcif ic prcjra for i 

%,!na. Naoh CUs ut-are 62vlW-Ant ,iing the ranit 3 to 5 

b~. Protz 1n 4vicltur, lI~vatcoe &nd na~icea,~to 44, t.h saims 

"sco qk Ip leb for chraling Crd±i~t frox th 

r-o
of mM. rico, citrs, ate. accoa±dit to tbb dt~pw't 

for th-S Qnzx 
rew 

c. 	 brwinwa* inetsi projects for tha C~z# that I.* 

mu~ll rice aiia, a corn 6h:L~v ti'a-&htortxits e.g. a 

JI.O1 ~CU*Oopro.macim eworp!"ac.intv 

I Wi of Program. 

I Cavtax'/ esaistant. 

4 .~eciuln~~In trainin, administaton1 wi auiiIl". 

$ww#r Im.idrc Mw=~W tanagaumft coutractm. 

~.'.'41*2 Of Pr~z.ra 

planis of P&Crn.z'nlUMI for AchiP.Wvi*q the goal ka ths 

the prograM.- Plaw#. *%qtn.Lz and diroota 



- Coordinates with other institutions.
 

- Contracts for special assistance and temporary services.
 

- Is responsible to the FENACRE division of Technical Assistance.
 

b) Se,-retary 

- Secretarial services.
 

- Completing forms, vouchurs and files.
 

- Attends to radio service.
 

- Controls program equipment and assets. 

c) Promotoro
 

- Assists and develops promotion campaigns for members and 

savings. 

- Carries out education and training programs. 

- Assists in all the promotional work of the CUe for signing up 

members, developing social capital, and erpcditing CU 

legalization.
 

- Is the link between the CU and FMACIRE. 

- Responsible to the Chief of Program.
 

d) Technicians 

- One is responsible for training and assistance in CU
 

administration.
 

-
One is resronsible for the development of agricultural and
 

livestock production program for CU members requesting loans
 

for agricultural production.
 

- One is responsible for asiisting CU members with conmaercialization 

of the~r products.
 

- One is responsible for education and training.
 

The technicians are responsible to te Chief-of Program.
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e) Managers 

of the CU, based on work plans developed- General administration 

by FELACRE. 
between FENAC(E and the - They work under a management contract 

CU whereby FENACRE temporarily manages the CU until the CU's 

assume the CU'b management.personnel are trained to 

are on loan to the CUs. FENACRE'o costs are either - The managers 

if it were a loan, or are given as a grantrepaid by the CU as 


to the CU. This will be decided when the program starts.
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2. EmULmer.t (US dollars) 

1 Office Luildng &nd l&id 4 20,000 
8 DebkC 2,000 
7 Executivc, chvir"; 1,050 
1 Sccrctjrial chdir 125 

10 P.cp, irn clx.li-. 150 
2 WoL. taDlez, 100 
5 Fan.u 1,O50 
I Fcfriqturator C00 

10 Typc.uxte-s +4- 4,800 
10 y-rpc-rtt.2rz tables &00 
6 C-Iltuato±A, with tape 44 750 
4 Cylcul.:tora without tape 4+ 150 

40 Snel) \Tit.L7 d31:ks 1,000 
I R.dio and w,bile uiits ++ 5,000 
7 Four 1.e,] drivo vdticlc- - 70,000 
2 Mmie pcojc.tors with acreeui +q 2,000 
3 
2 

Generrtcru +4 
S-lida jp'jcctorb Milth screen ++ 

2,200 
800 

1 
1 

Maiti-c-L 
Blackbo-ir. 4 , lergc 

-pi±nu1- 2,000 
100 

2 Portable blockbo.rd.s 150 
4 File cablnetLt 700 
1 SaC- 750 
1 Opaque projcctor v 1.000 
2 Video roanetc.',, conplcx t-- 6,000 
8 Porteble cezordcrs r? 1,200 
4 Planographs 60D 
2 Book rae.. 400 
7 Sleeping bagi 700 

TOTAL (ap .,rox. and aubjcct to change) $ 127,000 

+ The pt-oqran requires a mdern and functional building at the 
headqiartezu sate.
 

1-+ The prices are estiraud bcscd on local market prices. Would be 
lower if obtained through a grant. 

'C1
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3. Operating budget for two years 

a) Personnel (US dollars) 

per month p 
Cost 

Chief of Piogram $500 $ ,000 $ 12,000 
Secretary 
Promotor NO 1 

250 
350 

3,000 
4,200 

6,000 
8,400 

Promoter NO 2 350 4,200 8,400 
Aren nistration Tech. 450 5,400 10,800 
Production Technician 450 5,400 10,800 
Marketing Technician 
Education Technician 

450 
450 

5,400 
5,400 

10,800 
10,800 

rotal Salaries 3,250 39,000 78,000 

Plus: Year end 
bonus, 

social security 
benefits, etc. 1,138 13,650 27,300 

Plust Incentive bonus 612 '7,350 14,700 

Total personnel servs. 5,000/e,. 60,000/yr. 120.000/2yr. 

b) 2prational Costs 

Travel g 150,-mo./ 
.pl 900 10800 21,600 

CU opnration:3/qT an-
Fuel, mainte 

10,000 
,5e, 

120,000 240,000 

depreciatior.-
Admin. costs -/ 

1,750 
1,000 

21,000 
12,000 

42,000 
24,000 

Personnel housing 
$ 120/,ro.per empl. 
Miscellaneous 

875 
475 

10,500 
5,700 

21,000 
1"',400 

Total Operational Cost 15,006 18.0 36_030,0_00 

Grhnd Total 20,000/mo. 240,000/yr. 480,000/2 yt. 

Notes: 1/ 	 The average peLdiem per technician is 20 days/mo., at 7.50 day. 
This includes lodging, food, others. 

2/ CU operations grant includes: managers' salary,educational activities, 
promotion,interin payment to persons being trained to manage CUs. 

3/ Vehicle operation, maintenarce and depreciation is calculated at 
$ 250/mo. if they are purchased locally and not donated. 

4/ General admiinstrative costs include: Light, water, building 
maintenance, depreciation, supplies, insurance, office equipment 
and licencs, furniture maintenance, specia . serv-ices, etc. 



5-9 

G. Genoral Observations 

The program will develop procedures to minimize the effects of inflation 

and devaluation on the CUe and their members. 

with the signing of the necessaryThe program can begin in 1981 


FACRE and the financinq aoency.
agreements between 

Services to CUs are not tvailable now.FENACRE Commercialization 


The- are planned for the course of next four years.
 

H. FEWMCRE Services to CUB 

- Education & Training 

(1) For members (2) For directors (3) . 

Short courses Short courses Short courses 

National and regional Aedioviaual
Audiovisual courses coursescourses courses 
Correspondence 

National andSeminarsGroup discussions 
 Rional Stalu 
Group dynamics

Radio courses 
Panels and conterences Administration 

courses 

Group dynamics 

Correspondence 
courses in 
accounting.
 

- Auditing 

Annual operatton audits
 

Quarterly audits
 

A3istanc t: L-uporrisorl committees 

Intern3ls controls 



5-10 

- Extension and Promotion 

(3) Public
(1)Administrative 	 (2)Coerative 

selations
Promotion
Assistance 


AdmListration for CUO Cooperative orqanitation 	 Assistance 
with 

Accounting Membership campaigns 	 official
 

representations
Growth and davalopmant 	 Savings canpaigns 


plans Service promotion 	 Relations with 

FENACREFinancial projections 	 ccmpaiqns 

Project dovelopment 	 inforition 

organization of
Audit follow-uP 

assemblies and 
conferences
 

- Financial Services 

(1) Credit 	 (2) Insurance 

Production loans Guaranty
 

Working capital loans savings and o'.an protection
 

Financial projections 	 Life Insurance 

ilccident Insurance (dixector and employees) 

- General Services 

(1) Printing and materials (2) Commercialization 

Administrative forms Importation and sale of agriculture
 

inputs (in process)
Offices supplies 

Marketing aqricult"-al and livestock 
Reports, bulletins, products (in process).
 
folders
 

Promotional material 

- Administration
 

Cu Management Services while CU is being organiced. 

'4
 



1. V"M_ in0 an and credi.t use 

Program Goals-Organise lOCUs, at the following sites: Eapfritu Santo, 

Paracitito, Ibuelo, Clntral Butch, Chimnor, Muriposan, Valle Ivlra, 

Villa 14 de Soptiembre, Chipiriri, and Eterawizana. 

A&
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Number Of Members And Area To Be Cultivated 

Period Member Growth Total Members Total Area 
Haq.
 

Ist. year 1.000 x 2 ,a. 1,000 2,000
 

2nd. year 1.000 x 3 fa. 2,000 5,000
 
1.00 x Ha.
 

3rd. year 1.00x i4Ha.
 

1.000 x 3 Ha. 3,000 9,000
 

1.000 x 2 Ha. 

4th. year 1.000 )t5 Ha.
 

1.000 x 4 Ha. 4,000 14,000 

1.000 x 3 Ha.
 

1.000 x 2 Ila. 

Total 4,000 14,000
 

Project Financinq*
 

(US dollars) 

Year krea (Ha.) Total Cost Mp-mber Contribution Loana Cost/Ha. 

1 2,000 960,000 160,000 800,000 480 

2 5,000 1,500,000 250,000 1,250,000 300 

3 9,000 2,220,000 370,000 1,850,000 246 

4 14,000 3,120,000 520,000 2,600,000 222 

30,000 7,800,000 1,300,000 6,500,000 260
 

*Production costs/Ha. decline due to yearly increase in the number of cleared
 

hectares.
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Caitalization Of The Credit System 

(US dollars) 

Year Loans Capitalization 101 of Loana 

80,000
1 800,000 


125,000
 

3 1,850,000 


2 1,250,000 

185,000
 

4 2,600,000 
 260,000
 

650,000
Total 6,500,000 


Project Cost And Fund Sources
 

(000 US ) 

$ !L,60Total Cost 

3,000
Aid Loan 

2,727Reflows 

234
Interest 

390Capitalization fund 
149FENACPE recourses 

1,300Member Contribution (Labor) 

7,800Total 

Aid LoanL Disbursement 

(US dollars)Year 

$ 800,000
1 


750,000
2 


750,000
3 

700,000
4 


$ 3,000,000Total 
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Loans and Recoveries for Ag. Creadit/Year
 

Recoveries
 
Year Loan Amount
 

Area 2 3 4 5 Total
 

1 LT 500,000 90,000 90,000 90,000 90,000 360,000 

2,000 ST 300,000 270,000 6,000 6,000 6,000 288,000 

2 LT 500,000 - 90,000 90,000 90,000 288,000 

5,000 ST 750,000 " 675,000 15,000 15,000 705,000 

- - 90,000 90,000 180,0003 LT 500,000 

9,000 ST 1,350,000 - - 1,215,000 27,000 1,242,000
 

4 LT 500,000 - - 90,000 90,000
 

14,000 ST 2,100,000 - - - 1,890,000 1,890,000
 

Total LT 2,000,000 360,000 861,000 1,506,000 2,298,000 5,043,000
 

(Ha.j30,000 ST 4,500,000
 

LT Long term loans 90% recovery over 5 years
 

ST Short term loans 90% recovery each year.
 

Summa. of Aid Loan (5 Years) 

3 4 5 TotalItem 	 1 2 

1) Loan 	 800,000 762,000 789,000 798,000 - 3,149,000 

800,000 500,000 1,850,000 2,600,000 - 6,500,0002) Sub-Loans 


5,000,000
3) Reflows - 360,000 061,000 1,506,000 2,298,000 


4) Loans
 
800,000 1,690,000 2,679,000 3,773,000 1,450,000 
 -
outstandog 


5) 	Interest 
Reloaned - 48,000 75,000 111,000 156,000 390,000 

6) 	 Sub-loan 
capitalization
 
10% 	 80,000 125,000 140,000 260,000 650,000
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Annex N* 6
 

An Interim Approach
Diesel Powered Electrification for the Chapare: 


1. Summary of the Study 

A study and report entitled "Proyecto de Pre-Factib.lidad para la Elec

trificaci6n de Centros Poblados del Chapare" was prepared by Walter C.
 

Jos6 Villanueva of ELFEC dated 1979 and is referred toEllis of OAS and 

as the Project Chapare Plan. This plan identified 22 population centers 

in the Chapare area and selected II to be given priority for electrifica

tion. At the time of the study, electrification for Chapare had a low 

The writers of the report realized that electrification mightpriority. 


be a long time in the future so it recommended the installation of
 

several small diesel generator sets (25-100 1(), one each for the
 

priority centers and the distribution of electric power at the generated
 

voltage of 220/380V. This was to provide electricity wit-h minimum
 

investment until a peimanent electrificition plan could be undertaken. 

These small systems would be operated and maintained by local personnel
 

The diesels would be operated about 18 hrs.
plus an experienced mechanic. 


a day.
 

The priority centers, and size of diesel proposed are lis.ed below:
 

Diesel
Center 


25 KW
Chipiriri 

25 KWChimorf 

100 KW
Puerto Villarroel 


100 KW
Villa 14 de Septiembre 


25 KW
Eterazama 

25 KW
San Miguel 


25 KW
San Francisco 

50 KW
Ibuelo 

25 KW
Ivirgarzama 

25 KW
Paracti 

100 KW
Villa Tunari 
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2. Relation to ENDE/ELFIL Project 

The Plan Chapare report provided the basis for selecting the priority 

thatcenters which ELFEC included in its first stage plan. The centers 

were omitted were at extremes of ELFEC's proposed circuits but accordihg 

to EL1EC they will be considered during the next electrification stage.
 

In the event ELFEC does not extend its lines to these remote centees in 

future project, swll diebals might be considered as an alternative.a 

However, multiple generator units should be installed and 24 hour 

service provided. 

3. Diesel Power Plants Vs. Other Tachnologies 

The use of heavy duty diesel power plants for the Chapare has little 

merit in the face of the large amount of hydro-electric power from EMDE/ 

ELYEC near by. In fact, the existence of the hydro plants effectively 

elim nates most other torms of power as a practical solution for meeting 

electric energy needs in the Chapare area. Small diesel plants such as
 

asthe Proye;.to Chapare report might interimproposed in be useful an 

power source, Howrever, they have relatively short economic lives for
 

continuous electric service of about 10 years. 
Even though small they
 

need the attention of at least semi-skilled mechanics and op . s. 

The plan proposed in the Proyecto Chapare report estimated the 

cost to be US $ 602,059, of which US $ 436,408 was for imports and
 

US $ 165,571 was local costs. The profit and loss projection ucing
 

ELFIC's standard electric rates showed a total loss of over US $ 

479,000 for a 5 year period.
 

The major benefit of these small units in an utility system is for 

area a small diesel will encourage theload building. In an unserved 

wiring of houses and hopefully the development uZ load. Once the load 

http:Proye;.to
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grows ,aufficentlyt, justify bringing in a circuit, the diesel and 

related installation are retired. Nowever, this is riot always the case. 

With the srmll diesel, the service is limited and often unreliable, 

discouraging the use of elctricity and the conmunity fails to .jain thoi 

expected benefits. 
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ENDE/ELFEC PROJECT FOR ELECTRIFT-ATION OF THE CHADARE 

1. Introduction 

Blectric power for the Department of Cochabamba includ

ing Cochabamba City and Chapare area is the responsibi

lity of two organizations. Empresa Nacional de Electri

cidad (ENDE) and Empresa de Luz y Fuerza Bl~ctrica Cochl.

bamba. (ELFEC) . 

ENDS is a public corporation with responsibility to 

develop, manage and operate primary generation and trans

mission systems in the country with the exceptiou of the 

sections of the DepartmentDepartment of La Paz and some 

of Oruro. Its principal plants are the 30 HVA Corani Hy

electric plant being expanded to 45 MVA and v- 45 MVA 

Sar ta Isabel Hyci-Yfelectric plant being expanded to 67.5 

MVA. Both tnese plants are near the vestern end of the 

Chapare area at a distance of about 65 Im, straight line 

from Villa Tumari. 

ELFEC is also a public corporation of which E1DE is a 

share holder. ENDE supplies all ELFEC's electric energy. 

ELFEC has the responsibility to distribute electric power 

in the City and Department of Cochabamba which includes 

the Chapare area. 
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Both ENDS and ELFEC are$ headquartered in the City of 

Cochabamba. 

2. ENDE-ELFEC roject 

to const-ouct a 69 IV
To serve the Chapare area ENDS plans 

from Corani to
substransmissiof circuit about 65 K.long 

A 5 l.WA, 69/24.9 KV distribution substation
Villa Tunari. 

at Villa Tunari. A distributicm systei
will be erected 

The primary circuits will
will be constructed by £LPXC. 

be 24.9/14.4KV with 380/220 Volt secundaries 
which is
 

ELFEC'S standard system based on U.S. type 
at rural elec

tric construction.
 

and ELFEC have joined together is seeking financing
ENDE 

from IDB for both the power supply and the 
distribution
 

SND- is takii q the leadership in these negotiations
system. 

expected to be completed

which are currently (October 1979) 

by the end of the year (December 1979). Included in the 

SLFEC to wire houses so they will 
plan are provisions for 

be able to receive electric power when it is 
available.
 

current estimate of the time of construction 
is
 

SLMMC's 

10 nonths.
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to be included to determineHowever ozher events need 

v)a electric power can be expected in the Chapare.After 

discussions with sLPEC, I he :ollowing schedule appears 

reasonable once the IDB financing is approved: 

Lan Agreew t and Approvals 4 o 

Designo including surveying, plane 
and specifications for procuremnt 4 m. 

Procurement and delivery 6 no. 

Construction 10 3o. 

Total estimated time 24 no* 

Therefore, under this ENDB/ELP3C plan, if a loan is 

authorized in December 1979, electrification Ct the Cha

pare voW.d be ready about December, 1981. It is expected 

that ENDS vould perfom the transmission cn a similar schedule. 

LEME's plan fo the Chapare is shovn on "Figure No. 1". 

The "zones" shown on the diagram are ELFEC references and 

have no relation to the zones established for the Chsapare 

Development Program except by coincidence. This diagram 

shows the area planned for electrification. The zones re

present areas of service possible from the corresponding 

distribution circuit. However the total area will be 
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The first stage for which the
developed in two stages. 


±DB financing is beirg requested is shown on "Figure No.2".
 

Included in ELFC's Chapare electrification plan is street
 

lighting for the principal centers and house wiring for
 

customers to be served under this troject.
 

Once the project is completed ELFEC will manage, operate 

They plan to open an office, proand maintain the system. 


bably in Vill:% Tunari, ti handle the day to day work, read
 

meters, do minor repairs, and Ptak- household connections.
 

3. Evaluation of ENDS-SLF;C Project
 

or unusual in this project. Both ENDE
There is nothing new 

and ELFEC have had considerable experience in carrying out 

such work in the past and should have few problems. The 

equipment, material and apparatus required would be standard
 

and readily available, much of it off-the-shelf. rhe design
 

and standards for the 69KV subtransmission and substation by
 

ENDE and the distribution by SLFEC mere established under
 

former projects financed by AID.
 

Poles can be supplied indi~iniously but most of the rest will
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be imported. Their important sources are Argentina, Brasil
 

and USA.
 

O1hile initially only the population centers would be elec

trified'; ELFEC can serve consw.ers along the 14.4/24.9XV
 

circuits and run tap lines to residential and industrial
 

or commercial establishments with in a few kilometers of
 

the primary circuits. Such connections are the usual de

velopment and growth o2 a new electric system and are
 

usually at the expense of the customer.
 

The proposed electrification scheme shown in "Figure No.2"
 

will be extending the distribution circugts to near the
 

limit considered for good service at the ends of the lines.
 

could affect industrial or commercial installations
This 

requirinq riore than 50 KY.. In this event, eLFEC should b

consulted so they can check the voltage drop and line re

gulat-Jn. Generally siting large po'ier users close to a
 

distribution substation, as planned for Villa Tunari,
 

improves perfoxi.,,.nce. In the Pture when the lines will 

be extended to Puerto Villarroel it will probably be nece

ssary for N'IDZ to extend its substransmission and install
 

a second distribution substation beyond Chimor6.
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4. Funding and Administrative Arrangements 

Since the electrification of the Chapare is to be under

taken jointly by E1IDE and ELFEC on a high priority basis 

and they are reasonably assured oF IDB financing, there 

will be no need of additional financing by AID. 

The supporting material and negotiations for the IDB loan 

will be carried through by ENDE with support from ELFIC. 

ENDE rill administer the construction, operation and 

maintenanca of the 69rV substransmission line and distri

bution substation. ELFEC will administer the construc

tion, operation and maintenance of the distribution sys

tem, install. street lighting, connect customerg and wire 

houses. After the work is done ELFEC will run the busines,
 

of the distribution system. 
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Annex N* B 

Assumptions Used in Developing Monthly
 

Labor Requirements for Present Cropping 

System 

To estimate the monthly labor requirements given in Tables ILI B-6 and 

III B-6a it was necessary to make several assumptions. The purpose of this 

Annex is to outline those assumptions. 

The crucial assumption used in developing the above tables concerned: 

1) the amount of land cleared per year by the farmer 2) the division of the 

area classified as planted in "other" crops, and 3) the classification of the 

pfrennials into age distributions, that reflect different labor requirements.
 

With respect to the first assumption, the amount of land cleared each 

year, this was assumed to be either one hectare per year or one-half of the 

rice area planted, whichever was greater. This level of clearing was 

assumed because the given amount would permit a 4-5 year fallow period in the 

of a 10 hectare farm and based upon informed opinion in the Chapare this 

is the normal fallow period for Chapare farmers. In accordance withi the usual 
case 

practice in the Chapare, rice was assumed to be the first crop which was 

planted in the newly cleared land. 

Concerning the second assumption, the classification of the area planted 

in other crops, nrt specified, the area was assumed to be planted in the 

of crops; 1) yuca 2) annual crops labeled "other annual"following category 

and 3) perennial crops labeled "other perennial". Concerning the division of 

land among the above three classes, the following was assumedl 

V4
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Area in Hectares
 

Crop Emphasis Area Yuca Other Annual Other Perennial 

Rubber 0.34 0.40 0.40 

Tea 0.38 0.30 0.30 

Pifa 0.33 0.35 0.35 

c cao 0.33 0.40 0.40 

Pejtivalla 0.28 0.40 0.40 

to yuca was assumed to be equally divided between areaThe area planted 
area planted the 

planted this year and available for harvest next year and 

previous year and available for harvest this year. 

used to estimate monthly labor requi3ents for 
The labor coefficiento 

were taken from the soybean labor 
the crop(s) classified an "other annual" 

for the crop(s) clasiiied an 'other 
data in Table III B-S. The coefficients 

taken from the papaya labor information in the sam table. 
perennial" were 

it wasthe age distribution of perennials
Concezning the ansumption on 

The three categoriesinto three categories.to classify all perennialsdecided 
areawere the followingi A)

used for the age distribution of the perennials 

B) area planted in previous years but not yet in 
planted in current year 

ad ro in production.C) area planted in previous yearsproduction and 

o n the age distribution 
Using the above classilicat , the assumptions on 

by area, as follows:of the present perennials is, 
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1. Average Chapare Farm 

Classification 

Crop A B C 

Banana 0.15 ha. 0.51 ha. 

Coca 0.16 ha. 0.50 ha. 

Citrus - 0.37 ha. 0.19 ha. 

Other Perennial - 0.40 ha. 

2. Rubber Area 

Classification 

Crop A B C 

Banana 0.15 ha. 0.74 ha. 

Coca 0.27 ha. 0.50 ha. 

Citrus - 0.44 ha. 0.22 ha. 

Other Perennial - 0.40 ha. 

3. Tea Area 

Classification 

Crop A B C 

Banana 0.08 ha. 0.38 ha. 

Coca 0.25 ha. 0.79 ha 

Citrus 0.50 ha. 0.25 ha. 

Other Perennial -
0.30 ha. 
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Crop 

Banana 

Coca 


Citrus 

Other perennial 

Crop 


Banana 


Coca 


Citrus 


Other Perennial 

Crop 

Banana 

Coca 


citrus 


other Perennial 


4. Cacao Area 

Classification
 

AB
 

0.18 ha. 

" 0.10 ha. 


0.25 ha." 

-

Area5. Pineapple 

Classification
 

B
A 


0.05 ha. 

O.10 ha 

0.13 ha. 


-0.5 

6. pajivalle Area 

Classification
 

AB 

0.15 ha. 
-
0.15 ha. 

0.36 ha. 


-

0.60 ha.
 

0.31 ha. 

0.13 ha. 

0.40 ha. 

0.16 ha. 

o.40 ha 

0.07 ha.
 

ha. 

0.51 ha. 

0.46 ha. 

0.19 ha
 

0.40 ha.
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to provide a
The above estimates were developed in an attempt 


farm situations in the various
realistic labor use pattern for average 

about the plantings of the various perennialsprograms, given knowledge 

required for the various perennials
and knowledge concerning the time 

t' come into production. 



A N N E X No. 9 

Labor Requirements for New Crops and Rotation System 

This annex presents the back-up tables associated with
 

summary tables III B6-a and III B6-b shown in the text. 

The tables in this annex are of two kinds: (1) those pre

senting the farm level monthly and annual labor require

ment for each new crop and livestock activity from the 

initiation of the activity untill attainment of its 

targeted level (Tables 1, 2, 4, 6, 8 and 10); and (2) 

the estimated annual and monthly family labor balance 

for an average farm in each of the commodity program 

areas, assuming the addition of the new cropping and 

livestock activities (Tables 3, 5, 7, 9 and 11) without 

any substitution for current cropping. 



TABLE No. 1 

Crop Rotation, Forage and Livestock Monthly and Annual Labor Requirements 

of the Activity to Attainment to Targeted Levels 

from Initiation 

System 
Crop Rotation 

Forage 

Li v e s t o c k 

Total 

July 
-

-

- .. 

-

Aug. 
-

-

-

-

Sept. Oct. 
- 0.60 

- -

- -....... 

- 0.60 

Nov. 
0.70 

-

-

0.70 

Year 1 
Dec. Jan. 
0.60 3.00 

- -

-

0.60 3.00 

Feb. 
4.80 

-

4.80 

Mar. 
6.70 

-

6.70 

Apr. 
5.70 

3.00 

8.70 

May 
3.80 

-

3.80 

June 
-

-

-

Total 
25.90 

3.00 

28.90 

Crop Rotation 

Forage 

Livestock 

Total 

6.00 

-

-

6.00 

7.00 

-

. 

7.00 

6.00 

0.50 

. 

6.50 

0.60 

1.00 

. 

1.60 

0.70 

1.00 

. 

1.70 

Year 2 

0.60 3.00 

1.00 1.00 

. . 

1.60 4.00 

4.80 

1.00 

5.80 

6.70 

1.00 

-

7.70 

5.70 

4.00 

-

9.70 

3.80 

0.50 

4.00 

8.30 

-

-

4.00 

4.00 

44.90 

11.00 

8.00 

63.90 



T A B L E No. 1 (cont'd) 

Crop Rotation, Forage and Livestock Monthly and Annual Labor Requirements 

of the Ativity to Attainment to Targeted Levels 

from Initiation 

System 
Crop Rotation 

Forage 

Livestock 

Total 

July 
6.00 

-

2.00 

8.00 

Aug. 

7.00 

-

2.00 

9.00 

Sept. 

6.00 

0.5, 

2.0C 

8.50 

Oct. 
0.60 

1.00 

2.00 

3.60 

Year 3 

Nov. Dec. 

0.70 0.60 

1.00 1.00 

2.00 2.00 

3.70 3.60 

Jan. 

3.00 

1.00 

2.00 

6.00 

Feb. 

4.80 

1.00 

2.00 

7.80 

Mar. 

6.70 

1.00 

2.00 

9.70 

Apr. 

5.70 

4.00 

2.00 

11.70 

May 

3.80 

0.50 

2.00 

6.30 

June 

-

-

2.00 

2.00 

Total 

44.90 

11.00 

24.00 

79.90 

Year 4 

Crop Rotation 

Forage 

Livestock 

Total 

6.00 

-

4.00 

10.00 

7.00 

-

4.00 

11.00 

6.00 

0.50 

4.00 

lo.50 

0.60 

1.00 

4.00 

5.60 

0.70 

1.00 

4.00 

5.70 

0.60 

1,00 

4.00 

5.60 

3.00 

1.00 

4.00 

8.00 

4.80 

1.00 

4.00 

9.80 

6.70 

1.00 

4.00 

11.70 

5.70 

4.00 

4.00 

13.70 

3.80 

0.50 

4.C0 

8.30 

-

-

4.00 

4.00 

44.90 

11.00 

48.00 

1"03.90 

0I 
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TABLE No. 2 

Parm Level Monthly and Annual Labor Requirements for 

the Rubber Activity Fro Initiat --r of the Activity 

to Attainment of Targe .ad Levels 

Years 

1 2 3 4 5 6 7 
July - 4,0 - - - 7,0 14,0 

Aug - -. 7,0 14,0 

Sept 10,0 10,0 - - - 7,0 14,0 

Oct 10,0 17,5 15,0 15,0 7,5 7,0 14,0 

NOV 15,0 22,5 15,0 15,0 22,0 29,0 29,0 

Dec 1S,. 25,5 15,0 15,0 22,0 29,0 29,0 

Jan 19,0 26,5 15,0 15,0 14,5 14,0 14,0 

Feb 22,0 29,5 15,0 15,0 14,5 14,0 14,0 

Mar 8,0 15,5 15,0 15,0 22,0 29,0 29,0 

April 7,0 7,0 - - 14,5 29,0 29,0 

may 6,0 8,0 - - 7,0 14,0 14,0 

June 4. _ 4,0 - - 7,0 14,0_ 14,0 

Total 121,0 170,0 90,0 90,0 131,0 200,0 228,0 
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TAB LE No.3 

Lanal and AffithlY Family Labor Balance for an Average Farm
 

in the Rubber Progrm Areas vith the Addition of the Nov
 

Cropping Activities
 

(y e a r a)
 

3 4 5 6 70 1 2 

18.38 + 17.78 + 13.48 + 1.58July + 12.78 - 1.22 - 11.22 + 4.78 + 

August + 5.73 - 8.27 - 15.27 - 3.27 + 10.23 + 9.73 + 5.43 - 2.07 

Sept + 20.64 + 6.64 + 0.14 + 12.14 + 15.64 + 15.14 + 10.84 + 3.34 

15.29 + 20.49 + 12.99
Oct + 26.32 	+ 15.72 + 8.29 + 8.78 + 8.29 + 

Nov + 18.96 	+ 3.26 - 2.04 + 3.46 + 2.96 - 4.54 - 6.84 - 7.34 

- 8.43 - 13.73 - 5.23 - 5.73 - 13.2? - 15.33 - 16.03Dec + 10.17 

Jan + 22./5 + 0.75 - 2.62 + 6.88 + 6.38 + 6.38 + 11.58 + 11.08 

1.27
Feb + 16.87 - 9.93 - 15.43 - 2.93 - 3.43 - 3.43 + 1.77 + 


Mar + 5.73 - 8.97 - 14.47 15.97 - 16.47 - 23.97 - 26.27 - 26.77
 

26.23 - 26.73
April + 17.17 + 1,47 + 0.47 + 5.47 + 5.97 - 10.03 -

Hay + 27.97 + 16.17 + 11.67 + 21.67 + 21.17 + 13.67 + 1.37 + 0.87 

June + 8.61 9.39-+ 0.61 + 20.61 + 20.11 + 12.61 - 0.49 - 0.99 

83.40 + 35.40 - 10.20 - 48.56Balance + 193.70 	- 2.20 - 53.60 + 56.29 + 



TABLE No. 4 

Farm Level Monthly and Annual Labor Requirements for the Tea Activit from Initiatio Of the 

Activity to Attainment of Targeted Levels 

Ye ars 

1 2 3 4 5 6 7 8 9 10 11 12 

July 7.00 - - 4.00 8.00 - 17.00 17.00 - 21.00 21.00 -
August 7.00 2.00 2.00 6.00 10.00 2.00 19.00 19.00 2.00 23.00 23.00 2.00 
September 7.00 2.00 2.00 6.00 10.00 2.00 19.00 19.00 2.00 23.00 23.00 2.00 

October 3.00 10.75 5.75 11.75 18.25 5.75 22.75 22.75 5.75 22.75 22.75 5.75 

November 4.00 8.75 7.75 11.75 18.75 20.75 20.75 20.75 24.75 24.75 24.75 24.75 

December 8.50 10.25 9.25 13.25 20.25 22.25 22.25 22.25 2Z.25 26.25 26,25 26.25 

Janu3ry 11.00 5.75 9.95 13.75 20.75 22.75 22.75 22r75 26.75 26.75 26.75 26.75 

February 11.00 7.25 11.25 15.25 22.25 24.25 24.25 24.25 28.25 28.25 28.25 28.25 

larch 7.00 5.75 9.75 13.75 20.75 22.75 22.75 22.75 26.75 26.75 26.75 26.75 

April 4.50 2.00 6.00 10.00 17.00 19.00 19.00 19.00 23.00 23.00 23.00 23.00 

May - - 4.00 8.00 5.00 17.00 17.00 5.00 21.00 21.00 5.00 21.00 

June - - 4.00 8.00 5.00 17.00 17.00 5.00 21.00 21.00 5.00 21.00 

Total 70.00 54.50 71.50 121.50 176.00 175.50 243.50 219.50 207.50 287.50 255.50 207.50 
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T A B L E No. 5 

Annual end Monthly Family Labor Balance for an Average Farm 

in the Tea Program Areas with the Addition of the New 

Cropping Activities
 
Years 

0 1 a 3 4 5 6 7 8 9 

+ 17.82 + 10.82 + 11.82 -9.82 +17.82 +13.82 +21.82 + 4.82 + 4.82 +21.82
July 

0.13 + 7.87 + 3.87 +11.87 - 5.13 - 5.13 +11.87

hug + 10.87 + 3.87 + 1.87 

9.53 + 7.53 + 5.53 + 1.53 + 9.53 - 7.47 - 7.47 , 9.53Sept + 18.03 + 16.03 + 
0.42 - 0.42 +16.58+ 27.93 + 24.33 + 15.58 +18.58 +10.58 + 4.08 +16.58 -Oct 


5.58 - 7.58 - 7.58 - 7.58 -11.58Nov + 18.87 + 14.17 + 8.42 + 7.42 + 1.42 

8.91 -15.91 -17.91 - 17.91 -17.91 -21.91
1.91 2.91 -
Dec + 9.94 + 0.84 - -

Jan + 26.91 + 12.91 + 17.16 +11.61 + 5.16 - 1.84 - 3.84 - 3.84 - 3.84 - 7.84 

8.58 -15.58 -17.58 - 17.58 -17.58 -21.58Feb + 16.47 + 0.67 + 3.42 - 2.58 
- 30.20 -30.20 -34.209.20 -15.20 -21.20 -28.20 -30.20
4at + 4.25 - 9.45 

2,64 - 9.64 -11.64 - 11.64 -11.64 -15.64Apr + 21.06 + 7.86 + 9.36 + 3.36 

+ 21.35 + 16.85 +14.85 + 8.85 +11.85 - 0.15 - 0.15 +11.85 - 4.15 
lay + 2S.15 

4.12 + 7.88 - 8.12- 1.12 +10.88 + 4.88 + 7.88 - 4.12 -June + 2.88 + 2.88 

,Balance+200.18 +106.28 + 81.78 +43.59 +20.78 -33.72 -33.22 -101.22 -77.22 -65.22 

http:alance+200.18


TABLE No. 6 

Farm Level Cacao Labor Requirements by Mont. and Year From Initiation of the Activity 

to Attainment of Tarjet Levels 

Years 

1 2 3 4 5 6 7 8 9 10 11 12 

July 

August 

September 

October 

7.00 

7.00 

2.00 

2.50 

10.75 

7.00 

4.25 

5.00 

12.50 

7.CO 

6.50 

7.00 

13.50 

7.00 

8.75 

9.00 

16.25 

7.00 

11.00 

11.00 

12.50 

2.00 

13.25 

10.50 

12.50 

4.50 

15.75 

10.00 

15.00 

7.50 

18.75 

10.00 

18.75 

11.00 

22.25 

10.00 

20.75 

14.50 

25.75 

10.00 

22.25 

16.00 

27.25 

10.00 

23.25 

17.OC 

28.25 

10.00 

November 3.50 7.25 9.25 9.25 9.25 5.75 2.00 - - - -

December 

Ja-nuary 

February 

Harch 

4.00 

1.50 

-

4.75 

7.75 

4.00 

-

8.50 

9.75 

6.00-

-

11.75 

9.75 

8.00 

-

14.00 

9.75 

10.00 

-

16.25 

5.75 

10.50 

-

14.75 

2.00 

10.00 

-

13.25 

-

10.00 

-

11.25 

-

10.00 

-

11.25 

-

10.00 

-

11.25 

-

10.00 

11.25 

-

10.00 

11.25 

April 

May 

June 

3.50 

-

6.25 

7.00 

-

10.00 

11.00 

-

13.00 

13.00 

-

17.75 

17.OC 

2.0C 

23.00 

18.00 

4.50 

21.50 

19.50 

7.50 

24.00 

21.00 

11.00 

28.75 

24.50 

14.50 

30.75 

26.00 

16.00 

32.25 

27.00 

17.00 

33.25 

27.50 

17.50 

33.75 

Total 42.00 Th.50 93.75 110.00 132.50 119.00 121.00 133.25 153.00 166.50 174.00 178.50 

I0 



T A B L E No. 7 

Annual and Monthly Family Labor Balance for an Average Farm in the Cacao Program Areas. 

with the Adaition of the New Cropping Activities 

tears 

8 10 11 12
4 5 6 7
0 1 2 3 


+ 7.16 + 5.66 + 4.66
+15.41 +12.9i + 9.16
+14.41 +11.66 +15.41 

July + 22.51 + 15.51 + 5,76 + 2.01 


+ 7.44 + 5.94 + 4.94
+14.44 +10.94
+14.94 +14.94 +19.94 +17.44

August + 17.54 + 10.54 + 3.54 + 1.54 


+ 5.28 + 2.28 - 1.22 - 4.72 - 6.22 - 7.22
 
+12.13 +12.28 +10.03 + 7.78


September + 27.13 + 25.13 + 16.38 

+10.32 +10.32 +1C.32
+ 9.82 +10.32 +10.32 +10.32
+ 19.32 +15.32 +11.32 + 9.32
October + 25.92 + 22.82 


+12.82
+ 3.57 + 7.07 +10.82 +12.82 +12.82 +12.82 +12.82 

November + 18.52 + 14.32 -r 9.57 + 5.57 + 3.57 


+ 8.13
+ 8.13 + 8.13 + 8.13 
- 1.62 + 2.38 + 6.13 + 8.13 

December + 13.73 + 9.13 + 4.38 + 0.38 - 1.62 


+ 5.21
+ 5.21 + 4.71 + 5.21 + 5.21 + 5.21 + 5.21 + 5.21 

+ 15.21 +11.21 + 7.21
January + 23.21 + 18.71 


+ 4.32 + 4.32 + 4.31
+ 4.32 + 4.32 + 4.32
+ 6.3? + 4.32 + 4032 + 4.32

February 14.12 + 9.32 + 8.32 


-18.99 -18.99 -18.99
 
- 12.24 -17.49 -21.74 -23.99 -22.49 -20.99 -18.99 -18.99 


March + 3.96 - 7.49 

-21.97 -23.47 -24.47 -24-97
 

- 6.47 -10.47 -14.47 -15.47 -16.97 -18.47

April + 16.23 + 4.03 - 0.47 


+ 9.94
+16.44 +12.94 +11.56 +10.44 

+ 27.44 +29.44 +27.44 +25.44 +22.94 +19.94 


- 4.69 - 5.19

May + 35.74 + 31.94 


+ 4.56 - 0.19 - 2.19 - 3.69 
June - 16.86 + 10.61 + 2.86 +17.26 +10.51 + 5.26 + 6.Z5 

+16.09 +.8.47 + 3.97+61.97 +49.22 +29.47
+77.22 +72.17 +49.67 +63.17
Balance +235.47 +164.57 +100.07 


%'a 



9-10
 

T A B L E No. 8 

Per Farn Pineapple Labor Requirements by Month and
 

Year From Initiation of the Activity to Attairament
 

of Targeted Levels
 

Ye ax s
 

5 & 7 8 91 2 3 4 
0.20 0.20
 

- 2.00 0,20 0.20 0.20 2.00 0.20 

uly 


1.202.50 1010 1.20
1.00 1.20 1.20
.ugust - 2.50 
1.00 1.00 1.00
1.00 1.00 2.50


;eptember - 2.50 1.00 


2.00 1.00 1.00 

ctober - 2.00 1.00 1.00 1.00 1.00
 

40.00 40.00

rovember - - 40.00 40.00 40.00 - 40.00 

40.00
 - 40.00 40.00 40.00 - 40.00 40.00 
,-cember 

40.00 40.00 40.00
 
- 2.20 40.00 40.00 40.00 2.20 anuary 


17.50
2.00 17.50 2.20 2.00 2.00 

ebua'y 17.50 2.20 2.00 


2.00 2.00 18.50
2.00 18.50 2.40
[arch 1L8.50 2.40 2.00 

18.50


2.40 2.50 2.50 18.50 2.40 2.50 2.50 

p~il 18.50 


2.60 2.60 17.50
2.60 17.50 2.,'0
ay 17.50 2.40 2.60 


0.40 250 ,00
2.00 0.40 2.50 2.50 2.00
iune 

134.80 135.00 197.40
 

otal 74.00 21.00 134.80 135.00 197.40 21.00 




9-11 

T t 13 L E No. S 

Annual and Monthly Family Labor Balance For and 

Average Fam in the Pineaple_ FrogrM Areas with 

the Addition of the New Cropping Activites 

Ye ars 

0 1 2 3 4 5 

July + 26.24 + 26.24 + 22.24 + 18.14 + 31.64 + 31.14 

August + 22.18 + 22.18 + 17.43 ., 12.68 + 26.08 + 25.58 

September + 30.62 + 30.62 + 25.87 + 21.62 + 25.12 + 24.62 

October + 33.73 + 33.43 + 31.13 + 29.63 + 29.13 + 28.63 

November + 26.83 + 26.48 + 25.13 + 3.13 + 2,.E3 + 2.13 

December + 23.22 + 22.92 + 21.62 - 0.38 - 0.88 - 1.38 

January + 31.43 + 29.93 + 26.33 + 5,43 + 4.93 + 4.43 

Feoruary + 24.14 + 12.99 + 17.24 + 15.34 + 14.84 - 2.16 

Mnrch + 17.32 + 4.72 + 8.42 + 6.62 + 6.12 - 11.88 

April + 29.98 + 14.88 + 19.08 + 17.03 + 16.53 - 1.22 

May + 36.99 + 26.34 + 27.49 + 29.39 + 28.89 + 12.19 

June + 18.84 + 17.84 + 14.64 + 29.59 + 29.U3 + 27.84 

Balance +321.52 +268.57 +256.62 +188.22 +214.12 +139.9t 



9-12 

T A B L E NO. 10 

Per Farm Pejivalle Labor Requirements by Month and Year From
 

Initiation of the Activities to Attainment of Target Levels
 

Years 

Month 1 2 3 4 

July 10.00 7.50 7.50 10.50 

August 10.00 - - 3.00 

September 8.00 - - 3.00 

October 2.CO - - 3.00 

November 2.00 7.50 10.50 10.50 

December 8.00 7.50 10.50 10.50 

January 15.50 - 3.00 3.00 

February 7.50 7.50 10.50 10.50 

March 7.50 -7.50 10.50 10.50 

April 7.50 - 3.00 3.00 

May - 7.50 1.50 10.50 

june 7.50 7.50 10.50 10.50 

Total 85.50 52.50 76.50 8850 



9-13 

T A B L E NO. 11 

Annual and Monthly Family Labor Balance for an Average 

Farm in the Pejivalle Program Areas with the Addition 

o£ the New Cropping Activities 

Years
 
3 4
Month 0 1 2 

+ 19.27 + 9.27 + 5.77 + 3.77 + 12.77
July 


August + 12.92 + 2.92 + 5.92 + 3.92 + 11.92
 

September + 24.61 + 16.61 + 18.11 + 16.11 + 15.11
 

October + 29.34 + 26.74 + 27.74 + 25.74 + 20.74
 

+ 7.27 + 5.27November + 21.47 + 18.77 + 12.27 

- 1.08December + 15.02 + 6.42 + 5.92 + 0.92 

+ 25.97 + 7.47 + 21.97 + 16.97 + 14.97January 
- 0.98
February + 19.32 + 7.02 + 7.02 + 1.02 


-March + 10.71 - 3.49 - 4.49 - 9.49 11.49 

April + 21.75 + 5.55 + 12.05 + 7.05 + 5.05 

May + 30.67 + 26.87 + 14.87 + 13.87 + 11.87 

June + 12.44 + 4.84 + 0.94 + 12.94 + 10.94 

Balance +243.49 +128.99 +128.09 +100.09 + 95.09 



T A B L E NO I
 
BENEFITS COST ANALYSIS
 

Basic Schedule of Costs by Project Year
 
(US Dollars) 

Activity One Two 
Project Years 

Three Four Five Seven TOTALS 

Development 
Authority 1.117.500 1.045.568 1.007.525 1.023.766 1.124.869 - 5.319,248 

Research and 
Extension 2.180.000 1.453.000 1.489.000 1.592.000 714.000 - 7.428.000 

Roads 3.762.500 2.128.300 2.084.800 2.306.500 2.538.000 - 12.820.100 

Con-mlani
cations 166.600 59.100 59.100 59.100 59.100 - 403.000 

Credit 495.700 405.600 285.600 265.600 - - 1.452.500 

Electricity 
and Water 88.676 39.977 - - 185.347 - 314.000 

Acribisiness 
Y.c: 350.COO - - - 350.OOC 

Farm Supply 100.000 - O-10.000 

Box Factory 50.000 - - - - 50.000 

Vertically 'nt. 
Corps -Tea 

Rubber 
Cacao 

530.000 
78.600 

220.450 

.-
80.600 

991,750 
182.bOO 

2.591.750 
176.600 
91.750 

176.600 
91./50 

-

1.050.000 
-

530.000 
1.745.000 

TOTALS: 9.140.026 6.203.895 7.700.375 5.515.336 4.89--b6 1i.050.0 34.499.29B 



-- 

T A B L E NO 2
 

Basic Schedule of Net Berefits, 
by Project Year
 

(US Dollars) 

Other Crop's*

Citrus Pejvalle Pineapple


Cattle
Swine
Proyect Year 


-45000
30.932
1 

20.000
180.000 


-264.219
2 

65.000
585.000
240.000
122.500
200.000
660.548
3 

200.000
600.000 1.800,000
245.000
600.000
1.453.205
4 

250.000
2.250.000
960.000
367.500
1.140.00
2.510.061
5 
 260.000
2.340.000
1.200.000
490.000
1.200.000
2.642.190
6 

270.000
2.430.000
1.2b0.000
580.000 


7 2.686.22/ 1.222.000 

280.000
2.520.000
1.320.000
610.000
1.240.000
2.730.263
8 

290.000
2.610.000
1.380.000
625.000
1.260.000
9 2.774,300 

300.000
2.700.000
1.440.000
640.000
1.280.000
2.618.336
10 

310.000
2.;90.000
1.500.000
665.000
1.300.000
2.662.373
11 
 320.000
2.880.000
1.560.000
60.000
l.320,000
2.906.409
12 

330.000
2.970.000
1.620.000
685.000
1.340.000
2.950.4-46
13 
 340.000
3.060.000
1.680.000
700.000
1.360.000
2.994.482
14 
 350.000
3.150.000
1.740.000711.000
1.380.000
3.038.519
15 


3.585.000
32.310.000
16.500.000
7.115.000
14.840.000
33.322.530
TOTALS: 

root crops, papaya, bananas 

for rice, corn, vegetables,in yielsAnticipated increases 
and ether product lines not listed 

in other columns of this table, 
as a resu.lt of use 

cover.legusre qround 

http:2.686.22
http:1.140.00


TABLO No 2 (continuation)
 
Basic Scnedile of Net Benefits, by Project Year
 

(US Dollars) 

Project Year 2ib-er Tea Cacao Reduction of 
Losses
1 -75. 

TOTAL 
BENEFITS 

932 

2- 306.000 - 770.219 

3 - 39.000 918.O0 200.000 3.030.048 

4 - 57.000 1.938.000 400.000 7.293.205 

5 - '_.,0C 3.468.00 525.700 11.558.281 

6 - 129.OOC 5.13.000C 561.150 13.922.340 

7 - 175.500 5.100.OOO 597.750 14.319.477 

8 - 225. WO 5.100.000 636.275 14.661.538 

9 - 225.010 5.100.000 676.000 14.940.300 

10 70.000 225.C00 5.100.000 718.575 15.291.911 

11 320.000 225.000 5.100.000 762.450 15.834.823 

12 70.000 2_15.000 5.100.000 808.500 16.439.909 

13 1.150.00O 225.0-0 5.100.0 0 e56.800 17.227.246 

14 1.200.COO 225.000 5.100.000 906.500 17.665.982 

15 1.42B.00 22 5,r--1 . 959.500 18.086.019 

TOTALS: 4.968.0C 2.287. ,0 57.630.000 8.609.200 181.1b,.230 

jp. 
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TABLS NO 3 (Co:tinuat.Lon) 
Apion of New Tezhnoloay (".nmber of Farn-. and CIrm-'ative Iectarez)by t Yar 
and by Activity. . 

Leguire Pejivalle Lecue Piea}le Lecryne Other Cros 
Project (at f 1.200 per Ia.) (at ; 9.000 par ha.) (at S 1.000 per ha.) 
Year NOAcceptors NOHectares NOAcceptors N0 Hectares NOAcceptors NOHectares
 

1 - 0
 

2  - 40 20 20 20
 

3 200 200 130 65 65 65
 

4 500 500 400 200 200 200
 

5 800 800 500 250 250 250
 

6 1000 1000 520 260 i60 260
 

270 2'70
7 1050 1050 540 270 


8 1100 1100 560 280 280 280
 

9 1150 1150 580 290 290 290
 

10 1200 1200 600 300 300 30(
 

11 1250 1250 620 310 310 310
 

12 1300 1300 640 320 320 320
 

13 1350 1350 660 330 Ile 330
 

14 1400 1350 680 340 340 340 

15 1450 3450 700 350 350 350
 

- Average net benefits may be lower during Eirst years of production.
 
- Adoption rates for years 6 to 15 were arrived at on an ad-hoc, but conservative basis. 

/ All other cropr such as bananas, yuca, p1~tanos, etc. which berefit from legame ground 
cover and/or other project activities sich as the dehydration pant discussed in the
 
agribusiness section.
 



TABLD No 3 fContirwticr)
Ad__ption ef liew Technoloqy Number of Farms and --waiative Hectae b-, r 

ad by Activity. 

Lecme Rubber Leqw e.. Tea L.m em Cacao 
(at $ 750 per ha,) (at $ 1,020 per ha.Project (at $ 714 Per ha.) 

NO HectaresYear NO Acceptors NO Hectares No Acceptors NO Hectares NO Acceptors 

2 100 200 152 76 600 300 

3 400 800 232 116 1200 900 

4 700 	 1400 344 172 2000 1900 

2Z0 234 2000 29005 1000 	 468 

6 1000 2000 600 300 2000 4600 

7 1000 2000 600 300, 2000 5000 

50008 1000 2000 600 	 300 2000 

300 50009 1000 2000 606 2000 

10 1000 2000 600 300 2000 5000 

600 300 2000 500011 1000 2000 

600 300 2000 500012 1000 2000 

13 1000 2000 600 300 2000 5000 

14 1000 2000 600 300 2000 5000 

600 300 	 2000 500015 1000 2000 


- Average net benefits may be lover during first years of production.
 

- Adoption rates for years 6 to 15 were arrived at on an ad-hoc, but conservative basis.
 

-p 

I 



TABLE N0 3 (Continuation)
 

Adoption of Hew Technology (Number of Farmsw and Cumulative Hectares) by Project Year 
and by Activity.
 

Project Total Total 
Year Acceptors Hectares 

1 25 35, 

2 972 736 

3 3.077 3.869 

4 5.774 8.082 

5 7.658 12.289 

6 8.580 15.720 

7 9.680 17.130 

8 9.980 17.540 

9 10.180 17.800 

iO 10.380 18.060 

11 10.580 18.420 

12 1o.78o 18.580 

13 10.980 18.84C 

14 11.180 11.050 

15 11.380 19,360 


