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INTRQDUCTION

e

Cassava cultreation and processing acivittes provide household food secunty, income and employment for over
500 mullion people mn Atrica, Asma and the Amencas Cassava 1s mainly produced by small farmers in ughly diverse
and complex farmng systems with little use of modern technological inputs The crop plays an mereasingly
unportant role m ensunng food secunty especially in marginal agroecologies where there are few other croppng
alternatives Ifs hugh vielding ability under margmal conditions, adaptation to drought, tolerance to pest and disease
attack and indeterminate harvest penod contnibutes to sustaming production on lumted land areas, reducing
seasonality of supphes, munimang risks of crop fadure and moderating labor constramts Al of these factors are
closely related to food secunty at the houschold level and make cassava a subsistence crop par eacellence However
as urbamzation contiugs to be a dommant demographie foree and rural populations continue to migrate to urban
centers, major changes in diet and food consumption patierns are occurming  As urban marhets have developed and
cassava farmers have moved mio the market economv they have been confronted by a dumunishing demand tor ther
tradstional product The challenge for agnicultural researchers and policy makers he i promoting the transition of
cassava from a basic staple that provides a substantial element of food secuntv to rural economies info a mult-use
carbohydrate source, as a means of mantamnung the mcome generating potential ot the crop In thus process, it 1s
necessary to hnk the small-scale farmer fo alternative and expansive markets This paper presents the expenences ot
the Centro Internattonal de Agncultura Tropical, 1 supporiing and collaborating with miernational and national
agnicultural research, technology transfer and development mstitutions to achieve these goals

METHODOLOGY

CIAT’s Cassava Program goal 15 fo enhance the crop’s contnbution fo the well-being of cassava farmers
processors and consumers To achieve this goal. knowledge research methods and technology coraponents are
generated whose deployment will lead to sustamable improvement m the level, quality and stability of cassava
production, drversification in the end uses of the crop and increased food secunty

The Cassava Program uses an wnterdisciplinary, commodity system approach which segks to integrate research in
germplasm improvement with research i crop management and process, product and matket development Early m
iis hustory, the program recognized that research in product, process and market development was the hey to
maxtmuzing the crop’s true potential as a source of addimonal mcome for small- to medum-scale farmers

Expenences obtamned by CIAT and counterpart institutions dunng the last 15 years have resulted m the
development of a generalized methodology for linking cassava farmers to potential growth markets via new
processing technology and new product development  This methodology aims at coordmating changes i farming
systems with changes i the marketing system within the framework of a multinstututional integrated project This
methodology 15 known as Integrated Cassava Research and Development Projects (ICRDPs)

The ICRDPs are defined as an msututional technological social and orgamzational intervention designed to hnk
small-scale cassava farmers to new or improved growth markeis thus simulating demand for improved production
technology components The ICRDP methodology consists of four sequenced stages (Fig 1) described as tollows
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Macroplanming_ Thus stage analyzes the overall socio-econormc and rural development situation of a country or
region targeted for the ICRDP These studies help n the identification of potential demand for cassava and denved
products, the ability of the crop to compete with other products as well as the potental for cassava production 1
different regions The most pronusing market and the correct target regron are selected in this stage

Microplanning_ Within the target region, mformation 1 generated to define market charactenstics, production
practices and constramts availabilitv of mnstitutional support, exssting farmers’ orgamzations cassava processig
technologies and government priorities The end result 15 the selection of the site for implementation of the pilot
project. and the identification of institutional partners

Piot project The pilot project 1s used to cvaluate the techmeal, economic and operational teasibility of
production and post-harvest technology under local, real conditions Farmers are unportant project actors and
deciston-makers durning this stage Expenences are gamed 1n aspects of farmer orgamzation and trammg which may
be employed during the expanston stage to follow Al the end of this stage sufficient first-hand data s available to be
able to formulate or reject an expansion to commercial scale operation

Commercial expansion phase Replication of the use of the cassava production and processing technology and
the new or improved product 1s promoted in this stage Credit fines for crop production and processing and
mstitutional requirements for trammng and technical assistance for farmers can be formulated based on 1eal costs A
momtoring svstem 1s established based on information gathening mechamsms mitiated dunng the piot stage The
monitorng system 15 important in helping to determinate how the benefits of the introduced technology are bemng
distnbuted and providing feedbach tor the resolution of constramnts that are encountered during commercal
operation

Complementary to the ICRDP strategy, CIAT’s Cassava Program has been actrvely involved in generating and
transfernng production and post-harvest technologies Cassava post-harvest research and development 1s based on a
market-oriented product development approach in which unsatisfied consumer needs are identified and processes are
developed to fulfill these needs This product development strategy” together with the process of generating
mproved production technology s a hey part ot the broader strategy of integrated cassava projects The process of
product development 1s dnvided mto four distinet stages (Fig 1), described as follows (Wheatlev et al , 1995)

Idenufication of product 1deas A large number of 1deas 1s first generated and then the best options are
selected for further mvestigation based on market and technological factors

Research Dunng this stage market studies and consumer research are carried out to identify demand and the
required characteristics of the selected products Simultaneously, technical research focuses on the product and the
processes needed for its production With the information generated n thus phase, a prefeasibiiity study can be
prepared

Pilot and commercial phase  Following a positne prefeasibibty study, a pilot stage 1s imtiated to introduce on a
raduced scale, into a specific cassava growing region, the post-harvest and the associated production technologies In
this phase the technology 1s operated by the intended beneficiaries The pilot phase involves nsks because the process
and products are still unproven Since farmers are investing time and resources, this phase and the subsequent
commercial phase are better carned out within the context of an ICRDP or rural development project that can
provide the desired level of institutional. financial and logistical support (Fig 1)

CIAT and collaborating mstitutions have been implementing actrviies m whach the ICRDP and product development
approaches have been integrated with the aim of linking cassava tarmers to expanding markets To review the results
lessons and imphcations of this work. the analvsis will concentiate now on research and development worh carried
out with tour processing technologies that have shown to have the greatest potential for promoting and abso1bing
mereased cassava production These products e dmy cassava for immal feed fresh cassava for human
consumniion cassava tlour 18 a human food and cissava stuch for the tood ndustn



1 DRY CASSAVA FOR ANIMAL FEED

Up until 1980, research work at CIAT on dry cassava was aimed at developing the natural drying technology
employed 1n As1a with a view to improve the quality of the dry product This work camed out 1n collaboraton with
the Tropical Products Institute- TPI * allowed CIAT to gawn considerable expertence and know-how on cassava
drying, especially natural drying techmque such us those used m Thailland In 1980 the Colombian government
requested CIAT s assistance m resolving the problem of excess cassava production and lack of markets in the
Atlantic Coast region of the country At the same time the Cassava Program was confronted with doubts about its
ability to reach farmers with the technologies generated and to attain increased productvity  After a senies of infernal
planning exercises focusing on social objectives , a new research and development frameworh was formulated
including the need to be directly involved 1n cassava-based rural development programs The Program theretore
jomed forces with the Colombian government and a pilot project was nitiated to assess the technucal and economic
feasibility of producing dry cassava chips for the ammal feed mdustry The dnied chup market was considered
promising because of the rapid development of the national poultry and swimne industnes The pilot project was
started with a small farmers association and since then has grown to be a regional project with over 100
farmers’groups and an annual output of 35 000 t per year

Acceptance by the feed manufacturers ot drv cassava as a raw matenal mn therr rafions was hey to the success of
this post-harvest technology The cassava crop has several advantages compared with other carbohydrate sources,
especially other root crops Root dry matter content 1s hagher, at 35-40% , grving optimum conversion rates of 2 5 1
or better Over 85% of root dry matter consists of highly digestible starch Potential disadvantages of cassava roots
are thewr bulk and rapid penshability, their low protemn content and the presence of cyamde in ail root tissues
Through sumple processing, the disadvantages of bulk and penshability can be overcome, when motsture content fails
below 14% a stable product 18 obtained Drying also permuts the ehmination of most of the cyamde present 1n root
tissues The disadvantage of low protemn content can be overcome through price competitiveness

The experiences obtamed by CIAT 1n Colombia resulted 1n the formulation of a generalized methodology for
mtegrated cassava reseaich and development projects The drying technology has spread from Colombia to Ecuador
and Brazl where 1t has been adopted with great success It 1s estimated that about 350 dryving plants now operate
Laun Amenca The undertying philosophy behind the ICRDP’s was that declining trachiional cassava markets did
not offer incentives for cassava farmers to adopt technologies for increasing production The introduction of an
aliernatrve marhet should increase demand and encourage technology adoption by farmers Data obtamed from
surveys conducted m Colombia Ecuador and Brazil to analyze adoption patterns for production and processing
technologies and the economic impact brought about through their adoption 1s summarized as follows

® Evolution of the dry cassava industry In 1994 there were more than 150 farmer’s cooperatives and
associations and private entrepreneurs operating in the Atlantic Coast with an annual production of drv cassava
estimated in 35,000 t per year and a total value of near US$ 6,2 mullions Thus represents a demand for 90,000 t of
fresh cassava roots and corntesponds to approximately 10% of the total cassava commercialized in the region

(Henry et all, 1994)

In Ecuador the growih of the project was not in the number of farmer’s cassava processing orgamzations but
rather in the capacitv of each processing unit In 1992 there were 17 associations in the province of Manabi with
a total ot 320 farmers The market imitially developed in Ecuador for dry cassava chips was for the Ecuadonan
shnmp industrv This industnial market was based on the discoverv that cassava flour can subshtute for imported
chemcal agglutinants for fish teed pellets In 1989, this market represented a demand of over 8,000 tonnes 'year
When this market collapsed, other important industral uses were rapidly 1dentified A very important expenence
related to marhet diversification was developed with strong farmer throughout the process
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In the State of Ceara, Northeast Brazil the dry cassava processing technology was adopted rapidly In three
years from 1989, the number of cassava-based agroindusines mcreased from 8 to 158 Thus exponental growth
was possible through local agencies successfully approaching different government agencies and programmes on
behalf of the farmers’ groups to obtam grants Diverse programs of grant-type financial md weie then launched
and farmers were helped o buld thewr cassava processing agromndustnies

Evolution of cassava roots prices at farm level Cassava root pnoes paid by the processing planis i Colombia,
are usualhy lower than those paxd by the fresh market but annual fluctuations m prices have dimmmshed The
mtroduction of an aliernative marhet for the fresh product has also acted as price regulator n the fiesh urban
market with has benefited urban consumess

In Ecuador, tofal cassava production and cassava prices at farm-level have mereased during the last years 1 the
Province of Manabt As a consequence, small farm houscholds have benefited from the mntroduciion of the
alternative markets

In Branl severe vanations i supply and prices of “farinha de mandioca  ( a roasted cassava flour) have
dimimished when the cassava-based rural development project was implemented and as a result, an alternatrve
commercialization system was developed m which farmers are bemng paid better prices for their cassava crop

Evolution of area planted In the Colombian and Ecuadonan wvases, mcreased demand and pnce stabilization has
reduced commercalization risks for cassava 100ts and cieated an incentive for expansion of planted area
According 1o data from the Mimsiry of Agricolture Colombia, dunng the penod 1980-84 total area planted with
cassava wn the 1egion dunimished at an annual 1ate of 7 5% This siuation was reversed from 1985 up to 1991 a
period in which the area planted with cassava mncreased at an annual rate of 11 4%  50% of farmers mentioned
improved market and exastence of cassava drving plants as the principal reasons for increasing cassava areas
(Gotreit et al , 1993) In Braal, the span of the project comeded with two consecutive years of severe drought
and seasonal availability of surplus 100ts for processing into dry cassava was affected

Adoption of improved production technologies Increased cassava productior n these regrons was due not onhy
to mncreased area but also to increased productvity as a result of adoption of mproved production technologies In
Colombia, studies mdicated that adoption levels were sigmficantly lugher for areas with improved market 1ccess
and mstitutional support compared to those areas with only the fradiional fresh market This has been shown for
different tvpes of technology components 1 ¢ vanetal management and practices that demand additional mputs
'The adoption of cassava production components since 1984 has resulted in considerable yield gains of 12-259%%
with respect to traditional market areas (Henry et al  1994) Both yield gain and adoption levels were sigmficanth
higher 1n areas were cassava technology components were mtegrated (Table 1) In Ecuador, tarmers’ adoption of
an ymproved cassava vanety, in whose development they participated. resulted in incieased yield and better
quahty of the roots for the procesung operattons However m Brazd the project’s impact on vassava productvaty
and adoption of improved production technology has been impeded by lack of opportuntties for farmers to
purchase or rent additonal land or purchase inpuis

Distribution of benefits Eshimates made bv CIAT walculated that duning the pennod 1984-1991 the cassava
sector m Northern Colombia benefited by almost USS 22 muflion when research to mmprove cassava urop
management was mfegrated with research on processing, marketmg and consumer preferences (Goitret st al

1993} Cassava producers were the group that most benetited from the mtegrated cassava project in the region
gaming 69% of the total benefits Feed manufactures captured 20%, urban consumers 90 and tarmer processors
recerved 3 %% The only group that presented losses as a consequence of the new market were the mitermedianes to
whom stabilization of prices for fresh cassava represented a loss of 3 % of the total benefits (Table 2)

In Ecuador annuai 1verage income earmed by farmers members of the cassava-based agiomdustnes was 15§
225 over 1 swx-vear penod wWherens non-members wiuned onk US$ 85 Addiwonally  important ncome n s



captured bv groups such us women non-members landless farmers and children when peeling the cassava roots
was needed fo attend the requirements of the new mathets Thesc activities were, m many cases the onlv source
of off-farm income for these groups

In Brazl. total income gained bv farmers dunng the three vears of the project 1eached USS 163 689 of which
nearly 40°% corresponded to sales of cassava roots 10% to processing wages and about 30% corresponded 1o
profits in the commercialization of the drv cassava These benefits were distnbuted 1mong smallholders (60%0)

renters (32%0) and sharecroppers {8%0) (Ospina et al  199)

2 FRESH CASSAVA FOR HUMAN CONSUMPTION

The highly penshable nature of fresh cassava roots make 1t a nsky product to marhet and an inconvenwnt and
expensive food of vanable qualty for the urban housewite If this problem could be resolved. a good quality,
wexpensive and convement source of carbohvdrates could be made available to the urban population One possible
solution 1s to bieed cassava cultrvars whuch are less susceptible to physiological deterioration, but research has shown
that resistance 1s lughly correlated with low root dry matter content and/or poor cating quality A genetic solution to
this problem appears then difficult although with modern biotechnology approaches, a solution may eventually be
possible through genetic mantpulation

In the short term, post-harvest research offers the onlv solution Work carnied out bv CIAT n the 70s with the
TPI, London served to develop two sumple storage techmques tield clamps for on-farm storage and packing in
boxes with moist sawdust for transport and use mn urban settings Later these two methods proved not to be sutable
for the conservation of large volumes ot fresh cassava because of the high costs invotved Maiket research showed
that a storage time of two weehs was sufficient to allow for a one weeh farm to retad outlet pertod, with an additional
week of at-home stoiage Post-harvest technology 1esearch at CIAT and NRI, UK, resulted in the development of a
stmple storage technology based on paching roots on polvethylene bags to encourage wound healing reactions which
effectively prevent atmosphenic oxygen from penetrating the root tissues and tnggenng the oxidative reactions of
physiological detenoration A chermmical treatment of roots with a thiabendazole based fungicide, 1s sufficient fo
control secondary, mictobal rotting which can develop on the surface of the roots due to the humid microclimate of
the bag dunng storage Thiabendazole is a chemical widely approved for the post-harvest use of perishable foods
The thick peel of cassava roots 1s discarded dunng food preparation and actual measued residue levels are less than
1 ppm (5 ppm are accepted for potatoes) The combmation of polvethylene bags plus chemucal treatment provides
tor a shelf hife of two to three weeks (Best et al , 1990)

In the late 1980s pilot projects were deploved 1n Colombua to test this technology with farmers and consumers
These pilot project included market studies to dentify commercialization channels as well as consumer evaluation
trials to ensure the acceptabihity of the new product A consumer panel reported that eating quahty of cassava roots
stored for two weeks not only compared favourably with fresh cassava but also the advantages of converience and
quality were real and should 1esult in consumption increases {Table 3) A collaborative project between CIAT and the
Munsstry of Agriculture promoted the expansion of the pilot project in the vty of Barranquilla Cooperatives ot small
farmers supplied fresh cassava to a distnbution enterprise run by a tederation of small farme: cooperatives (second
order orgaization) Bagged cassava had considerable success in supermarkets and in small local shops where
retailers report mcreases m volumes sold However, problums arose regarding the organization of the expansion ot
the cassava supplv and distnbution networks These problems were mainly associated with lack of working capital
and the absence of a product promotion campaign on a massive scale Thus latter pomnt 1s very important Changing
the urban 1mage of fresh cassava as a product of low quality and convenience 1nto an accepted urban food requures
that urban consumers are made aware of the advantages of purchasing bagged cassava This requires considerably
management and entreprenunal shalls together with adequate financial resources Unfortunately these resources were
not avatlable to permut expansion of the project in Colombia

The poh ethviene bag stornge technology was introduced at 1 pilot level into the cassava-based development
projects in the province ol Manabi Leuador and ot a penod bagged cassava was exported 1o the U S A “\on-



contmusty of supply caused this product option to be abandoned By 1990, 1n Paraguay the mtroduced technology
had progressed to a senm-commeicial stage (10 ton/month) with ¢xcellent product acceptabiity by 1etaders and
consumers One farmers’ orgamization has expanded 1is operation to commercial scale

3 CASSAVA FLOUR FOR HUMAN CONSUMPTION

In Latin Amenca cassava flour has onlv been successtully produced and used m Brazil Dunng the 1960s and
carly 1970s , 1n Brazil, a law 1equired the use of a small percentage of cassava flour 1 wheat Hlow based products
and cassava flour was widelv used as a partial substitute for wheat tlour in breadmalang In the mud-seventies heawvy
wheat flour subsidies were mtroduced and the relatve price of cassava flour to wheat tlour tavoured wheat flour
This has the effect of destroving the cassava flour industyy that had been butt around Sio Paulo Others wounines as
diverse as Papama, Guyana Jamaica and Colombia have also made attempts af establishing cassava flour industnes

Three reasons stand out as being common denomnators in alt these country expenences the exstence of wheat
subsidies that makes difficult for cassava flour, the selection of an mappropnate scale of processing technology and
an madequate effort to promote cassava cultivahion among local tarmers With these points on the research agenda
CIAT imstiated 1n 1984, wath several natonal institutions a project to research the feasility of estabhishing a rural
based cassava flour mdusirv nnder Colombian condiwons In 1995 upon fimshmg an eapansion phase of four years
{1952-1993), the followmng results have been obtamned (CIAT Cassava Program, 1995)

¢ Profitable operation of the ptlot processing plant  An efficient processing system was obtamed that resulted m
lower production costs Drying time and costs were reduced and thus resulted m improved overall microbiological
quality A small-scale rmiling svstem for dry cassava chups was developed wiuch allowed commercialization of
cassava flour 1n local markets Owerall profitabihity was relatively low and eaternal factors such us tugh cost and
low quality of raw matenal and low prices of products competing with cassava flour were 1dentfied as the mamn
constramis

+ Market development - Varket studies have identified varous uses of wheat flour that can be met with cassava
flour Cassava flour could be used by almost anv commercial enterprise producing flour-contamng products In
both processed meats and biscuits /cookies the use of cassava Hour has resulted 1n a sigruficant improvement m
product quality over wheat tlour  For example cassava flour has better properties of water absorption than wheat
flour, and thus produces a sausage with a better body, color and flavor than one contatnng wheat flour Constumer
panel tests conducted bv the food industry have confirmed thus findings (Table 4) In general cassava flour wias s
acceptable as wheat flout to mndustry atter mmor modification as in process or product formulatons It avaslable in
the market at a price 10 percent below that of wheat flour cassava flour will have a marhet of af least 30 000
tons/year m Colombia alone, vonsidering only those products for which the cassava flour has a clear advantage
over wheat tlour

Expansion of the eassava flour agromdustry  Project replivation and expansion s bemg promoted by the
Colombian government i the Atlantic coast region with a budget of USS 2 million A farmer cooperatne in
another region of Colombsa 15 also execufing 1 cassava tlour project In the Amazon region of Perw. a3 project s
promotng the establishment of six cassava flour agromndustry  In Ecuador, small cassava producer-processors
organized mto a 2nd order farmer organization or Umon -U ATAPPY, have been developing milling capauity and
management to produce cassava flour from gnnding dry cassava chips  In 1992 the Umion was producing seven
different prnmary products and 4 byproducts and selling them o several different maihet sectors

The technical feastbility of fhus post-harvest technology has been achieved and an efficient process for
praduction ot cassava flour which includes a small-scale milling svstem 15 avatlable Under current condittons n
Colombia economue feambility us uncertain due mamly to high root prices and defivient supply and quality of
cassava roofs  Additonally lack of entrepreneunal shalls and abihises by the farmer group in chaige of the project
has shown to be another important vonstiant Currenth the pilot plant has a secured marker corresponding to
6&0%0 of v mapafled Gty nd mosect cxnnsion s <l not usnlied by market demmd  Tenabhshment of open



marhet policies 1n most Latin American countrics 18 another factor atfecting economue feastbility of cassava-based
processing enterprises considering that import tanffs for the majonty of products that compete with cassava-
denved products have decreased significantly since 1993 To remain competitive 1n the medium and long term, the
cassava producers must rmmmize production and processing costs that facilitate producing cassava-based products
at competittve pnces Additionallv, thev will need to develop greater technical and entreprencunial shills and
enough lobbying power to be able to defend their sector at the policy decision level

4 CASSAVA STARCH FOR THE FOOD INDUSTRY

Sour cassava starch, a naturally fermented cassava product, 1s an important agromndustrial activity 1n some
regions of Colombia, especially in the Department of Cauca Despite its great importance and potential tor
broader industrial applicability mcluding parhal replacement of wheat flour in food products, this agromndustrial
sectot presents vanous hmitations related to the technological Ievel and the qualitv of the final product Fermented
(sour) cassava starch produced 1n this region for local cheese breads is the mam commercialization outlet although
significant quantities ot sweet staich are aiso produced tor use m mdustnal processes (paper teatiles foods)
Quality demands and standards for these industnies are more strict than for sour starch and this product has strong
competition with other sources of imported starches To address these 1ssues CIAT mmtiated in 1988 1n
collaboration with CIRAD-S AR, France, research and market development actrvities with starch that have led to
the following results (Dutou, 1995)

Process improvement  In Colombiv, traditional processing units are hknown as rallonderias (rallar means ‘to
grate” in Sparush), and basically consists of three machines a root washer/dehuller, a grater-rasper, and 1-2 sieves
for the wet extraction of starch Almost all of the plant have only one electric motor, which powers all of the
machmes by means of a system of pulleys and driving belts Thus enables an important reduction i mstailation
costs and allows rapid switvhing to a petrol-drven motor 1n the event of an electnicitv cut thus avording
detenoration of already-harvested cassava roots In general these rallandenas present a poor plant distnibution due
to the forced proxuimuty of the machines 5 tonnes of cassava roots are handled m one dav and the operator has to
transport this volume three times from one machine to another

To mmprove the efficiency of the process and the quality of the product. an improved pilot plant was developed
and nstalted n the Department of Cauca sumlar 1n scale to 200 other farmer-operated production units tn the
regton Operation of the pilot plant has enabled mulndisciplinary research and trainmng actnaties for researchers
unrversity professors students local equipment manufacturers and small scale cassava producers and processors
One of the mitial conclusions of this project is that locally -built equipment. with processing capacity of up to 5
tonnes of roots per dav, 1s lughly efficient simple and economucal and that its replacement with other equipment 1s
not needed Elforts were then concenirated towards mmproving the design of the plant and some operatuonai
detas One important modification was the distribution of the machines in such a way that maximum benefit 1s
taken from the slope of the terrain, making use of grawvity to transport matenal through the process This
arrangement elhmnates the need tor operators to manually transport the material trom one machine to another
Additionally, each machine has 1ts own motor and protective features (Fig 2) Sedimentation channels have been
added to the plant to facihtate collection of sedimented starch, provide contmuous operation ot the processing
plant and improve the quality of the product

Research for market development and environmental control Fermented starch has proven to be unique n
terms of confernng expansion properties to bakery products Trals with maize, nice and potato tailed to produce
modified starches with expansion propertics This cassava chaiacteristic could open important niche marhets for
starch 1n dietary and gluten-tree products A hvdrocyclone that concentrates starch milk and thereby reduces water
use has been successfully field tested by NRI in small-scale starch extraction in Colombia The adoption of this
simple technology would substantially reduce the polluting efiect of effluents from these factones



» Technology transfer for the production of cassava sour starch In collaboration with UAT APPY, in Manabs
Ecuador, technology transfer actraities have been conducted aimed at improving process and quality in vanous
starch production plants belonging to UATAPPY  In Ecuador, small-scale extraction of starch has existed for
over 100 years with httle change m the processing technology Peeling and sieving operations are performed
manuallv and now the first washing and peeling machmes are gradually appearing at the processing plants The
manual sieving operation enables a saving 1n water consumed of around 40% in companison with the mechamzed
provess Currently in Ecuador the production of 1 kg of dried starch requires 50 hter of water The mstallation
of sedimentation canals has also been adopted by Ecuadonan cassava starch producers

5 LESSONS LEARNT

The Cassava Research and Development Projects (ICRDPs) and the actrvities on product and market
development that are now under executton m several countnes of Latin Amenca have allowed CIAT to develop a
dynamic framework for interaction with national and mternational research and development institutions as well as
with farmer groups Thus interaction has tacihtated the vahdation and adaptation of ewssting production and post-
harvest technology together with market anahysis It 15 hoped that these methodologres will be adaptable to
different economuc conditions, farming svstems marhets and mnstitutional settings Based on this experences
some factors have been identified as critieal for successful implementation of these projects

+ Interinstitutional Organization These projects involve from ifs very inception expertise m dufferent areas and
actrvifies, usually bevond the scope of anv single mstitution  Inter-stitutional coordination mechamsms
developed are usually new to the mstitutional setting and demand an adjustment penod Three components are
basie for inter-insttutional organization (a) identification of a coordinating mstitution, (b) agreement on the
necessary functions of each participating mstitubion and {(¢) deployment of coordmating mechamsms at project,
regronal and nattonal levels

In relauon to farmer groups the promotion of their orgamzation through cassava-based rescarch and
development projects has shown to be an attractive proposal that shmulates thew participation However these
orgamzations have shown to be exceptionally weak i the arcas of busmess management and admuustratton The
formanon of second order farmer orgarzations that can support thewr members with a wide range of services nd
represent them i dialogs with mstitutions, government polivy makers (lobbving power) and small- or medium-
scale entrepreneuriallv run agromdusinies has proven essential m the ICRDPs and product development
gxperiences

¢ Human resource development. Human 1esource development 1s a well-identified constramt that affects
mplementation of any rural development program In the establishment of several ICRDPs i Latin Amenca the
defiviency of persons and wstitutions specialized i post-harvest research, development and market has been
highlighted A great demand therefore exists for traming opporturuties for research and extenston personnel and
farmers m areas such us cassava processing. crop management, basic accounting, human & financial resource
management, momtormg and evaluation, marketing analysis ete Tramung strategies for techmeians should trv to
link traming and work, using current and real work-related problems as the traming agendas and work groups as
the basic tramng unit For farmers, thewr educational and orgamzational needs are usually much greater than those
of techmicians Current tramung strategies for farmers tend 1o be centered upon the extension of fechnological
servives rather than upon tramung and educatnon The Ecuador ICRDP has been a notable exception to thys
whereby the Umon has assumed specific tramnmg functions and responsibilities

Forging inks within and between regrons and countries has been an important aspect in the mplomentation of
the cassava research and development strategies The project tramework provides a forum for mter-change of
espenences and methodologies and facilifates the resolution of problems that are common 1cross 1egions and
projects Networking. at regional and country leved has proven an offective means of allowme remions and
countries facmg simular problems and epportumty  to benetst iom accumulated hnowledse and expenences




¢ Crop production technology research Development of additional markets, products and uses for cassava will
require the development and adoption of cassava production systems that will sustain or mncrease productnaty
while reducing costs and increasing cassava competitrveness  This process may requue the nfroduction ot more
mtensive farm practices that could place grater pressure on the natural resource base Introduction of adapted
genetic matenals and a careful exploitation of altematives for soil fertditv mamtenance and enhancement 1s
requred Sufficient evidence evists proving that small-scale, cassava-based farmer orgamzations can function as an
etfective vehicle for production and processing technology adaptation and transfer

o Product and market development Up to now, most of the ICRDPs and product development activities have
depended on a 1educed number of marhet outlets, usually the traditional market (human consumption) and one or
two alternatrve markets (animal feed or mdustnal uses) Recentlv, new industrial maikets have been identified and
new products have been developed This in turn has stimulated greater attention to improve qualitv control and
matket financial management The long term wviabihitv ot the projects will depend on the ability of the farmers
orgamzations to move therr products into a wider range of markets and end uses especially those than can offer a
higher profitabiity margin (added value)

¢ Monmtoring and Evaluation Project momitonng and evaluation (M&E) actrwvities have been an integrai part of the
ICRDP and product development strategies M&E has proven to be essential for short run decision making in
refining specific objectives, defimng potential products, markets research priorities and sites, beneficianies etc In
Colombia, adoption and impact study results have been fed back to research managers, scientists, farmer
orgamzations policy makers and donors, for different specific uses In Brazil, coop-level processed data about
their operation 1s being fed back to farmers’groups within a month allowing them to asses thewr own performance
and 1o compare it with that of other groups

» Policy support and decisions Implementation of ICRDPs and product development activities are closely affected
bv and related to policy decisions and support For example, all countries 1 Latin Amenca are net importers of
cereals and most governments have trnied up until now to resolve increasing demand for carbohydrates thiough
policy interventions and subsidized production schemes that have distorted markets This has meant that traditional
starchy staples such as cassava have had to compete with grains at substantial disadvantage Explottation of post-
harvest opportunuties for root and tuber crops 1s not currentlv a technological problem The central 1ssues m
developmg cassava-based markets and products 1s competitiveness of the whole process (production and marhet)
and this 1s directty influenced bv policy deusions which could either atfect or strengthen the bargainmg power and
orgamzational levels of cassava producers In Colombia, these 1ssues have become very mportant dunng 1993-94
when the free economy  and open market policy led to decreased import duties that allowed the importation ot
cassava pellets from Indonesia (20 000 tonnes), at dumping pnces representing a risk for the nattonal drv cassava
industry On the other hand wath the current tendency of governments to reduce subsidies on imported flours a
favorable policv environment could be created in which cost advantages and specific quality attrbutes ot the
cassava-based products could facilitate the development of new products and markets

6 CONCLUSIONS

The integration of cassava research and development activities through the ICRDP and product duvelopment
strategaes allowed CIAT to address these food secunties 1ssues The experiences accumulated dunng the last 15 years
n developing post-harvest cassava research and development activities tor cassava processmg and storage
technologies in cassava farming systems as diverse an contrasting such us those of Northern Colombia the province
of Manab at Ecuador and the State of Ceara in Northeast Brazil do not have an universal formula for success Each
project has been an unique expenence For every project the results and iis effects on food secunty 1ssues have
presented different forms

In the Colombian ICRDP tood secunty of cassava farmers was enhanced through the introduction ot an
ternatne mauhet -drv cassava for mmmal teed- that stimulated 1doption of improved technology and increased



cassava areas Increased incomes and additional emplovment opportumties were obtained In urban areas the effect
was 1 the form of decicased fluctuation m cassava prices and urban consumers wete able to purchase better quality
cassava product at more competitive prices In Colombia, before the ICRDP project. food secuntv was being
addressed through donation of food (usually comung from developed countnies) to each farmer household The
Colombian ICRDP mmplemented an mteresting policy measure when the World Food Programme authonzed selling
the food and using the money to finance the construction of dry cassava agroindustnies This decision brought about
tood secunity to farmers households through the mntroduction of new technologtes, products and marhets

In Ecuador the mamn contnibution of the ICRDP project to enhanced tood secuntv was represented mn the
strong market diversification component The adaptation of the processing technologies to new markets generated
incomes and additional emplovment opportumnes for landless farmers elderly people and children usuallv the moie
vuinerable and marginalized sector of the rural population These increased mcomes resulted 1n mereased purchase of
food stuffs and other products in local shops 1n rural commumties thus siimulating local growth

In the Brazihan ICRDP, household level food secunty was catalyzed when cassava farmers started changing thewr
commerciahization and utihzation patterns adopting the new processing technologies Household level consumption of
Jarmha de mandioca-therr basic staple food- was increased sigmficatevely when farmers started selling a portion of
therr production of cassava roots to the dry cassava agromdustries thus generating a cash income that could be used
to purchase other food stuffs Before the project, this product was the only commercial outlet and in many cases, due
to low prices, a larger portion of the product had to be sold to mahe enough cash which in turn decreased their own
consumption levels

It has been clearly proven that when increased value for the cassava crop 15 created through the identificanon of
new marhets and the development of processes and products smted tor these markets farmers are willing to invest in
improved production technologies This has profound implications for the deployment of technologies that mcrease
and mantamn productmvity without degradation of the resource base Farmers and processors who have benefited
from the value that new markets bring to cassava have an incentive to conserve the resource base and ensure that
productivity 15 sustmned They therefore become willing collaborators m 1edirecting efforts towards long term
management of cassava farming systems as part of a resource management process that mcludes impacts on
productive capabihity, water and waste management and relations with complementary and competng systems If
these 1ssues are tncorporated mto the ICRDP and product development strategies, there will be a greater chance of
achieving long term benetits n the welfare of rural people who depend on cassava tor thewr hivehthoods
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Table 1  Cassava technology component adophion” and subsequent cassava yields by ditferent level of market

miluence in the North Coast of Colomba 1991

% of adopters
Average High influence Low influence
ateas’ areas’
Technology component
Vanety Venezolana 52% 872 372
Varety MP-12 22 66 0 4
Plant density 264 269 171
Stake selection 83 170 73
Stake size 06 16 05
Mechamzation 285 36 4 156
Herbicides 279 472 151}
1992 cassava vields
t/ha

Intercrop 92 97 87
Monoculfure 10 4 133 108
Source Henryetal, 1994
Table 2 The dry cassava industry m Colombia Distribution of total benefits (1984-1991)

USS 000 %
Cassava producers 15,013 68 6
Feed manufacturers +,334 198
Fresh cassava consumers 2,039 9.3
Dry cassava processors 1,150 5,3
Intermedianes -0),662 30
TOTAL BIENEF{TS 21,874 100,60

Source Gottret & Henry, 1993

? Adoption of components since 1984
* Strata of cassava producers i areas with cassasa drying agromdustnes and strong mstinuonal presence

* Strata of cassava producers without cassava drying 1gromdustries and low institubonal presence



Table 3 Consumer panel evalnaton of fresh and 2-weel stored cassava m Bucaramanga and Barranguilla,

Colombia 1990

Bucaramanga Barranquilia

Charactensiic Fresh 2-week stored Fresh 2-week stored |
General appearance of whole root !
{uncocked) 236 212 213 200 |
!

Boiled root i
Starch content 175 168 196 196 ;
Texture 160 146 178 178 |
Sweetness 297 295 200 165 !
Gengeral eating quahity 221 223 239 243 !

Kev 0= bad, 1 =far, 2=1good., 3 = excellent
Source Adapted from Wheatley ot al 1990

Table 4 Results of food mdustry tnals ot cassava flour in a range of food producis

Product No ot No of % of Comments on product
category mdustry postive substitution of made with cassava flour
tnials results wheat flour
Processed meats 9 9 100 Better consistency,
water absorption. good color
Biscunts/cookies 37 32 5-30 Firmer texture,
good laste, unsper
Cakes 15 i1 5-30 Good taste good volume |
Pastas/noodles 8 4 20-35 Good quahty ‘
Ice-cream cone 5 4 5-100 Firmer, maintams
testure well i
Packet soups | 2 ! 2 20-100 Good taste !

Sowmece Ostertag and Wheatlev-unpublished
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