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1 INTRODUCTION 

Thls report IS the result of an assessment of needs In cassava rool productlon, 
and cassava processlng and markellng actIvltles In Latln Amenca and ASia The 
study IS based on Informabon from a vanety of resource persons worklng wlth 
cassava In elght countnes BraZII, Paraguay, Colombia, Thalland, Indonesia 
India, China, and Vlelnam The curre ni assessment Originales from two events 
that occurred around the same time In 1996 Ihe Cassava Blotechnology 
Network was looklng for new ways lo contlnue the assessment of constralnts and 
opportunItles In cassava, while Ihe Global Cassava Development Strategy 
launched the plan for needs assessment In the three cassava growlng 
conlinents More InformalIon about these and other InltlalIves IS glven In Chapter 
2 on background and hIStory of the sludy In Chapter 3 the obJectIves of the sludy 
are formulated The methodology tha! IS followed IS dealt WIth In the three 
paragraphs of Chapter 4 Chapter 5 dIscusses agro-ecologIcal classIfIcatlon for 
cassava cultIvatlon Results of Ihe Investlgabon are presented In Chapter 6, whIle 
concluslons and recommendatlons are gIven In the last Chapter 7 

Thls report does not ha ve lhe pretentlon of servlng the reader wllh a qUlck IlsI of 
ranked pnontles II does nol present a comprehenslve overvlew of constraln!s 
and opportunltles per contlnent by agro-ecologlcal zone Bu! It does glve clear 
Indlcatlons on needs In the dlfferen! cassava sectors In the earher menlioned 
elght countnes, based on Informatlon from local respondents It adds to prevIous 
studles by provldlng a detalled and quantlfIed assessmenl of constralnts In post­
harves! subseclors In earher s!udles, cassava processlng and marketIng was nol 
very well represented The presenl document can be used as a reference about 
limltlng factors In pnnclpal cassava produclng reglons and countnes In Lalln 
Amenca and ASia It may serve IndiVidual researchers and people worklng In 
cassava developmenl lo gel more feeling for the conlext of Ihe problems they are 
worklng on 



2 BACKGROUND AND HISTORY 

2 1 USER-BASED NEEDS ASSESSMENT AND THE CASSAVA 
BIOTECHNOLOGY NETWORK 

The Cassava Blotechnology Network (CBN) IS a speclal proJect headquartered al 
the Internatlonal Center tor Tropical Agrlculture (CIAT), based In Call, Colombia, 
and funded by the Duleh government dunng Its flrsl phase from 1992 - 1997 
MaJor obJectIves of CBN are enhanclng Inleractlon and communlcabon between 
blotechnology cassava researchers around the world, as well ensunng that 
farmers' and processors needs and demands wlth respect to cassava are 
represented In research agendas To accomphsh Ihe second obJectlve a cassava 
IIterature revlew was done and a rapld rural appralsal of cassava constralnts and 
opportunllles In Northern Tanzanla Also a research proposal was developed that 
targets the developmenl and applicatlon of a SOCloeconomlC, lechnlcal, and agro-
6cologlcal framework for cassava research pnonty settlng, wlth speclal reference 
to blotechnology The present report IS a result of one of the actlVI!les tha! was 
undertaken based on Ihls research proposal 

To CBN and lIs donor 1I was Importanl to have presenl In the study the oplnlon of 
the people that economlcally rely on the culllvatlon and processlng of cassava 
Dunng the study vanous approaches were tned In order lo Involve users In Ihe 
assessment of needs Al a continental and global scale there IS no example 
known of commodlty pnonly settlng that clearly Involves end-users from the flrst 
up to the last step of such a study 1I IS a fae! that especlally In the past, research 
agendas were sel by researchers policy makers and donors Nowadays, a 
strong lendency IS observed towards the Involvement of larget groups In multlple 
ways transformlng research Into partlclpatory research 

22 CIATS CASSAVA PROGRAM 

In 1993, lhe CIAT Cassava Program was taced by demands from bolh nallonal 
and Internatíonal cassava research and development (R & D) Inslilullons, lo 
quanllty cassava sector constralnts and opportumtles The result was a global 
study (Henry 1995) and Included two maJor elements The flrst element was an 
assessment of constralnls and opportunlhes that eXlsted In the cassava seclor 
worldwlde The methodology conslsted of a Delphl swrvey In whlch two levels of 
Ihe sector were targeted produclion and processlng/marketlng Questlonnalres 
were developed and sent for completlon to selected natlonal agrlcultural 
programs and to liTA, CIAT's slster centre whlch also undertakes cassava 
research Productlon reglons were classlfled Into flve agro-ecologlcal zones 

The second element In the study was an ex-ante beneflt estlmatlon of cassava 
research and development actlvltles For thls estlmatlon three entena were used 
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efflclency, equlty, and sustalnablhty R & o actlvltles were subdlvlded In gene 
pool development, crop management and post-harves! utlllzatlon Furthermore. 
the agro-ecologlcal claSSlficatlon was complemented by two classes for cassava 
product demand strength I e tradl!lonal and dlverslfled markets 

23 GLOBAL CASSAVA STRATEGY 

The In!erna!lonal Fund for Agrlcultural Development (IFAD) launched In 1996 the 
InJtlatlve for the creatlon of a Global Cassava Strategy, supported by Instltutes In 
the world Ihat play a majar role In cassava research and development The 
Strategy wllI be developed based on regional revlews and country case studles 
The regional revlews wIII Idenllfy constralnts and opportunltles In the dlfferen! 
cassava subsectors for further development of the cassava crop and ItS products 

CIAT was appolnted as Instltute responslble for the regional revlew of Lalln 
Amenca and ASia In May 1996 a proposal was presented to IFAD for executlon 
of these revlews Approval was recelved early October tha! same year The 
curren! document reports on the work that was done as a contnbutlon to the 
regional revlew for the cassava commodlty In Latln Amenca and ASia 
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3 OBJECTIVES 

The general obJectlve of 'he present study IS lo present an assessmenl of 
quanllfled conslralnts and opportunltles In cassava The study focuses on maJor 
cassava growlng reglons In the contlnents of Latln Amenca and ASia We are 
Ilmlted lo these two contlnerts because of the mandate that CIAT has for 
cassava and the dlVISlon that IFAD made In the execulion of thelr regional 
revlews liTA IS the executlve Inslltute for Afnca's regional revlew, whlie CIAT IS 
for Lattn Amenca and ASia 

The study covers the enlire commodlty system of cassava, I e the cultlvatlon of 
the cassava crap In the dlfferent agro-ecologlcal zones that eXlst for cassava, the 
processJng of roots Into final or Intermedlate products, and the sale of these 
products Into the dlfferenl markets thal eXls! for cassava derlvatlves By deailng 
wlth constralnts and opportunltles In Ihe entlre cassava commodlty system, 
sueeesslve areas and flelds In researeh and development are targeted 

germplasm developmenl (rool yleld and rool quahly), 
erop management, 
proeesslng technologles, 
marketing 

The speelflc ob¡ectlve of the study IS lo make avallable lo researehers, poltcy 
makers, and donors an assessment of quanbfled needs In cassava productlon 
proeesslng, and marketing Ihat IS very mueh based on oplnlons of the people that 
dlreetly earn part of thelr Ineome from eulllvatlng, praeesslng, andtar markeling of 
eassava To achleve thls goal the tnvolvement IS needed of as many eilenls of 
technology and advances In eassava as posslble, or the Involvement of people 
that are In dlrect contac! wlth them ilke extenslonlsts and development proJecl 
workers Chents are the earlier mentloned, end-users of teehnology I e farmers, 
processors, and marketeers Thls group of people are Ihe pnnclpal actors In Ihe 
cassava commodlly system and larget group for many research and 
ctevelopment actlvllles 



4 METHODOLOGY 

4 1 SURVEY INSTRUMENTS 

Three survey Instruments were developed that capture Ihe cassava commodlty 
system Each Instrument IS a quesllonnalre Ihal covers successlvely cassava 
productlon fresh cassava, and processed cassava products In the questlOnnalre 
respondents are asked for thelr oplnlon about the extent (affected area/product 
volume) ot each conslralnt, the Increase In yleld or product pnce, and reductlon 
In processlng cosls, Ihat wlll be oblalned once the constralnt has been removed 
Also area, pnce and yleld ¡nformalion were requested Respondents were asked 
for an estlmate tor potentlal yleld product pnce, and processing costs, In arder to 
check the rellablllty of Ihe data glven later In the questlonnalre A copy of the 
survey instrumenls, preceded by explanatory notes IS annexed (Annex 1) 

The baslc deslgn tor the questJonnalres was laken from the pnontlzatlon exerclse 
that was done by CIAT s Cassava Program (see paragraph 22) The unlts of 
measurement In the three dlfferent questlonnalres were chosen In such a way 
tha! all seIs of constralnts could be expressed by a common denomlnator The 
US dollar was chosen as common denomlnator, salisfYlng the need for a Urllt that 
IS comparable across dlfferent types of constralnts, as well a unlt that IS 
quantJtlable 

In the productlon questlonnalre a subdlvlslon IS made by agro-ecologlcal zone 
Thls IS necessary because constralnts In cassava cultlvabon are to a large extent 
determlned by climate and so11 condltlons Chapter 5 deals entlrely wlth agro­
ecologlcal classlflcallon of cassava productJon The two queslionnalres tha! 
capture post-harvest subsectors are subdlvlded by product groups The 
underlYlng concept IS that similar producls face more or less similar rool quallly 
technology and marketing constramts and opportunltles 

The reason to develop three dlfferent questlonnalres was to link up wlth 
malnstream types of research Many research programs dlstlngulsh between the 
pre- and post-harvest phase of the commodlty Thus a pre-harvest, I e 
productJon, quesllonnalre was developed, whlle the post-harvest one was 
subdlvlded Into two separate questJonnalres One for fresh cassava and another 
targetlng processed cassava products, whlle both contaln a sectlon on marketing 
of the product The subdlvlslon onglnated In the fac! Ihat fresh cassava tor 
human or animal consumpllon do es not recelve any trealmen! and IS marke!ed or 
used dlrect!y from the fleld where 1I was harvested, and wllhln approxlmately 48 
hours due lo penshablltty Whereas, for processed products, technology IS used 
tor converslon of rools Into dlfferent types of product 

Each Instrument contalns a sel of constralnl sectlons 1I IS loglcal lo group 
logether constralnts Ihat are of the same nature For example bactenal bltght, 

) 



stem rot, etc In 'pathogen & virus pressure', and drought suscepllblllly, poor 
germlnallon, elc In 'genetlc charac!ensllcs of cassava' Thls also facllitates 
analysis later en Anether reason for grouplng of conslralnts IS that respondents 
are prevented hopefully from double-countlng Thls IS a senous problem In not 
few cases constratnls are Interrelated and could easlly be counted tWlce 1I may 
never be posslble lo rule thls out, and It helps us relatlvlze the resutts of the 
needs assessment A sClentlst In particular hkes lo dlsaggregate as far as 
posslble, bul growlng condlllons do not always perml! us lo do so An example of 
Inlerrela!lonshlp of Iwo conslralnts IS the followlng A cassava crop Iha! does nol 
recelve sufflclenl nutnents lo develop ('solls and crop management conslralnt) IS 
more vulnerable lo an altack of mealy bug ('pests' constralnt) than a well­
developed crop In whlch the flrsl menlloned constralnt IS not a IImlttng factor 

Survey Instruments were preceded by exlended explanalory noles These notes 
funclloned as a gUlde to the respondent whlle completlng Ihe questlonnalre 
Because of Ihe complexlly of Ihe questlonnalres such notes were expected lo be 
necessary In order lo obtam rellable data 

42 DATA COLLECTION 

Data collectlon had to be done In the contlnents of Latln Amenca and ASia As 
menlloned In the chapler on Objectlves, It was Importanl In thls study lo Involve 
end-users to Ihe wldest extenl posslble Slnce II was flnanclally and technlcally 
no! feaslble lo VISlt all pnnclpal cassava growlng countnes In Ihe two contlnents 
and talk wllh farmers dlrectly, a solutlon was sought In Ihe regional semtnars that 
were organlzed In Brazll and China In 1996 

The 1 Congresso Latmo Amencano de Ralzes Troplcals In Sáo Pedro -SP­
Brazll, was a symposlum on whlch partlclpants from a vanety of cassava growtng 
countnes In Latln Amenca presented thelr work Representatlves from research 
Inslltutes, unlversltles, governmental Instltutlons, and commerclal, wlde-scale 
cassava processtng factones were gathered In one place Thls facllltated a cos!­
effecllve data collectlon scheme for Lalln Amenca We vIslted the symposlum 
and dunng three days collaborators were selec!ed and Intervlewed Selectlon of 
respondents was based on 
1 Representrng a maln cassava growlng or processlng area, 
2 To get a mixture of dlfferent respondents work¡ng at a local level 

(researchers pohcy makers, commerclal processors) 

In November 1996 the Flfth ASlan Regional Cassava Workshop was he Id rn 
Halnan China 1I WaS the meeting place for ASlan researchers and research 
pollcy makers In th,s workshop Ihe present study was presented to the 
audlence In a half-hour sesslon Key people were asked to take home a copy of 
the questlonnalres They were Invlted to complete the questlonnalres wlth help 
and Input from members of thelr program CIATs Representatlve for ASia was In 



charge of first collectlon of completed questJonnalres He IS the person wlth 
excellent knowledge of the reglon, and supervlsed the return of completed 
queslionnalres from the dlfferent reglons and countnes In ASia 

43 CONSENSUS IN DATA 

Data Iha! are callected Ihrough the quesliannalres wlll show a dlvergence In 
sevenly and exlenl of conslralnls In arder lo make avallable one, overall 
assessmenl of conslralnts per contlnent, II IS neeessary lo reaeh eonsensus wlth 
respee! lo !he collected data To thls obJectlve a meeting wlth eassava experts 
was planned The Ideal sltuatlan IS that In an Iteratlve process of dlscusslon af 
results, flnally ane plcture emerges for the needs assessment of the entlre 
contlnent The experts have to have an Integrated vlew regardmg cassava on a 
contlnent~wlde scale For Latln Amenca thls group of experts was found In the 
members of the ex-Cassava Program at CIAT They met In a workshop where all 
collected constralnts Informatlon of cassava eultlvatlon In Latm Amenca was 
presented Dunng exeeutlon of the workshop It appeared that the meeting had 
more the character of a conslstency check of completed questlonnalres rather 
than reachlng a consensus m data 

For ASia, a consensus meeting was more dlfflcult to organlze Although CIAT 
holds a mandate for cassava In ASia, In-depth knowledge of the casSava 
subsectors IS not so much wlth the ex-Cassava Program bu! wlth CIAT's 
Representaban Office for ASia, based In Thalland AII collected cons!ralnts 
Informatlon was sent lo !he !WO CIAT-sclenllsts In Thalland for revlew In order lo 
reach consensus In data for the eonllnent of ASia 

The outcome of the data consensus meetlngs would prevlde us wlth the final 
form of the needs assessment thal we are looklng for For cassava cultlvatlon an 
assessmen! of eonstramts per agro-eeologlcal zone by contlnent, and for 
cassava processlng and marketing an assessment of constralnts and 
opportunlbes per produet group by contlnent Unfortunately we are not able to 
present these entlre assessments m !he present study Nevertheless the data 
overvlews tha! are presented glve a good Indlcatlon of needs In cassava sectors 
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5 AGRO-ECOLOGICAL CLASSIFICATION 

51 CLlMATE ZONES 

As menlloned In paragraph 4 1 In the productlon questlonnalre a subdlvlslon was 
made by agro-ecologlcal zone Thls was necessary beca use constralnts In 
cassava cultlvatlon are to a large extent determlned by cllmate and 5011 

condltlons For use In the pnontlzatlon exerclse done by CIAT's Cassava 
Program In 1993 an agro-ecologlcal classlflcatlon was developed based on 
climate condltlons only In the classlflcatlon, the cllmatlc dlfferences In growlng 
condltlons for cassava were taken Into account Four parameters were used to 
dlstlngulsh between flve cllmate zones across the three cassava growlng 
contlnents In Table 1 the zones are deflned 

Table 1 Cllmate zones for cassava productlon 
Ralnfall, Altltude, 
mm 

Lowland Humld Troplcs ::> 1000 
Lowland Subhumld Troplcs 700-1000 
Lowland Seml-and Troplcs s; 700 
Hlghland Troplcs 
Sub-Troplcs 
Source Henry & Gottret, 1996 

m 

s; 1000 
s; 1000 
s; 1000 
> 1000 

Dry Latltude, 
penod, In o 

months 
53 

3-5 
::>5 

> 20 

It was declded to make use of thls classlflcatlon In the analysls of the results 
Thls classlflcatlon earller has proven to be valuable and was deflned In close 
collaboratlon wlth cassava and geographlcal SClentlsts Nevertheless a proposal 
for the constructlon of a global classlflcatlon that Includes 5011 condltlons, was 
presented as part of the present study (see next paragraph) 

From the study by CIAT s Cassava Program data on cassava area by contlnent 
and climate zone were also obtalned for use In the present study Onglnal data 
come from vanous sources The area data are presented In Table 2 

Table 2 Cassava area by contlnent and climate zone (1993) 

Lowland Humld Troplcs 
Lowland Subhumld Troplcs 
Lowland Seml-and Troplcs 
Hlghland Troplcs 
Sub-Troplcs 
Total 

Latln Amenca ASia 
Hectares % of total Hectares 
(x 1,000) area (x 1 000) 

417 15 690 
918 33 1604 
222 8 1029 
417 15 O 
807 29 598 

2781 100 3921 
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% of total 
area 

18 
41 
26 
O 
15 

100 



Source Carter et al 1992 Carter et al, 1986 Haweler personal 
commUnlcatlon 

52 GLOBAL EDAPHO-CUMATIC CLASSIFICATION 

The classlflcatJon af cassava productlon reglons dlscussed In paragraph 5 1 has 
been used by CIAT to date CIATs slster instltute liTA In Nlgerla uses a dlfferen! 
classlflcatlon for cassava productJon In Afrlca The two classlflcatlons are no! 
compatible That IS why In the Global Cassava Deve!opment Strategy a common 
global classlflcatlon was proposed In arder to serve as a common base In the 
regional revlews 

As part of the present study a proposal was developed to come to such a 
common classlflcatlon The classlflcatlon wllI facllltate coordlnatlon of research 
efforts and Improve the IdentJflcatlon of research solutlons for speclflc eco­
reglons For a full documentatlon see the proposa! (Annex 2) The propasar was 
presented by Dr Clalf Hershey, consultanl of CIAT, to partlclpants In the Global 
Cassava Strategy dunng a meeting in May 1997 

The proposal targets the goal of obtainlng a broadly acceptable claSSlflcatlon tha! 
all research entltles could coardlnate thelr work around The access lo research 
flndlngs for cllenls (1 e locallnstltutes) and donors would be greatly Improved 

The mapplng of the proposed classlflcatlon for Afrlca and Latln Amenca was 
done In July 1996 by Dr Peter Jones (CIAT) Black-and-whlte copies of the maps 
are included In thls report In Annex 3 



6 RESULTS 

61 LATIN AMERICA 

61 1 CASSAVA ROOT PRODUCTION 

The data that were collected for Latln Amencan cassava rool productlon are 
Included In thls report as Annex 4 It IS preceded by a comparatlve overvlew of 
the collected data wlth 1993 conslralnts data by chmate zone A consensus 
workshop was organlzed In May 1997 among a good number of ex-members of 
the Cassava Program of CIAT In Ihat meeling the data for Latln Amencan 
cassava productlon were dlscussed, as well compared to the data that were 
collected In the exerclse of CIATs Cassava Program In 1993 

A total of eleven questlonnalres were completed and returned Questlonnalre 
number (Qtn) LC1, LC5, and LC6 represent the subtroplcal climate zone 
Collected conslralnt data show slmllanty lo the data of the 1993 exerclse The 
Ihree questlonnalres together cover lo a wlde exlent the sublroplcs In Latln 
Amenca 

Qtn LC9 IS the only completed questlonnalre obtalned tor Ihe hlghlands For Ihe 
Colomblan Cauca reglon Ihe dala are representalive bu! they do nol glve a good 
plcture of the overall hlghlands climate zone In Latln Amenca 

For the humld lowlands we recelved data In questlonnalre LC 10 Llke for the 
hlghlands the data represen! well the sltuatlon In the Colomblan Llanos, bu! are 
nol representatlve for the hum Id lowlands In Lalin Amenca 

Qtn LC2 LC8, and LC11 come from Nor!h Colombia The prevalllng cllmate 
zone IS subhumld lowlands The data of LC8 was consldered to be 'no! correct' 
They dlffered very much from the o!her two queslionnalres LC2 and LC11 were 
accepted as representatlve for the cllmate zone Unfortunately data from other 
reglons In Latln Amenca for subhumld lowlands are not available 

The seml-and lowlands are no! represented by a single questlonnalfe per se 
Otn LC3 and LC4 both cover partly the seml-and reglon In North-East Brazil Al 
the same time these queslionnalres Include subhumld lowlands as well In LC3 
hum Id lowlands are also Included so three climate zones are represented by that 
particular questlonnalre II Implies that only one figure IS glven for each 
constralnt, Ifrespectlve of !he cllmate zone and thus the data are dlfflcult lo 
analyze Qtn LC7 covers all producllon reglons In Brazll and was left aSlde In the 
consensus workshop for the earller menlioned reason 

In general Ihe collected data for a particular cllmate zone showed agreemenl In 
the order of Importance glven to the principal constramts wlthm constralnt groups, 
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e 9 the constralnt of bactenal bllght In all returned questlonnalres for the 
subtroplcs was a maln contnbutor to the total of constralnts (% yleld galn) In the 
group of Pathogens & Vlruses 

It was eVldent that so me of the completed que5tlonnalres were blased 
Respondents wlth certaln dlsclpllnary backgrounds stressed the constralnts and 
opportunltles In thelr fleld of work In other cases there are Indlcatlons of 
Inconslstancles In the collected data The reason IS that not all respondents read 
well the explanatory notes I e instructlons, that preceded the questlonnalre The 
result IS double countlng of constralnts Thls also ralses the questlon of whether 
or no! there IS common Interpretatlon of the quesllons 

Large dlscrepancles belween eslimated potenllal yleld and calculated potentlal 
yleld are observed In one ques!lonnalre the dlscrepancy IS more than SIX times 
Thls could pOint at constralnt estlmates that are not very senous The way In 
whlch these two parameters relate IS an Indlcalor for Ihe rellablllty of Ihe dala Ihat 
are provlded by the respondent One may expect that the dlscrepancy 15 no more 
than one-and-a-half times In order lo be able to make a Judgement across 
questlonnalres about the tendency of constralnts (do similar constralnts recelve 
hlgh-or-medlum-or-Iow welght In the dlfferent questlonnalres?) a solutlon may be 
lo standardlze constralnt figures The problem wlth thls procedure IS that we 
loose part of the quantlfled nature of Ihe data one of our objectlves In the study 

612 POST-HARVEST SUBSECTORS 

A total of four subsectors were dlstlngulshed In !he cassava post-harvest sector 
These are the productlon of starch flour and processed animal feed and the use 
of fresh rools for human/animal consumptlon The dala tha! were collected are 
Included In thls report as Annex 5 Unforlunately no data con sen sus workshop 
could be organlzed The expertlse that eXlsIs at CIAT on !hls matter IS now low 

Observatlons are 
- AII comparatlve overvlews of the four subsectors show that the parameters 

'Estlmated decrease In processlng costs' and 'Estlmated Increase In product 
pnce' are mos! of the times estlmated lower than the calculated ones The 
dlfference IS a factor two or more, only starch shows a somewhat dlfferent 
plclure 
To starch, flour and fresh roots appiles tha! the total revenues to be gel from 
the three dlfteren! constralnt categones (1 e root quallty, processlng 
teehnology, and product marketing) are qUite equal Exceptlon lo thls IS 
processed animal feed Wlth respeet to thlS, one should nohee tha! revenues 
from produet marketing come from a produet pnce Increase only, by 
questlonnalre deflnltlon 
Some of the completed questlonnalres are no! very conslstent, e g starch-3 
shows very Opposlte figures In eS!lmated and ealculated parameters Flour-4 
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showed 0% In both estlmated parameters whtle glvlng revenues In the 
calculated parametersl Flour-2 and Flour-5 dld not glve figures on estlmated 
parameters 

Some completed questlonnalres dld no! glve us 'appropnate' data respondents 
dld not understand well the eoneepls of deerease In proeesslng eosls nor 
Inerease In produel pnce' In fael, !hey dld not answer aeeordlng to the 
Instruclions It 15 elear that the post-harvest questlonnalres were more dlffieult to 
answer than the produetlon queslionnalre An explanatlon eould be that 
proeesslng and marketing are more eomplex Issues to thlnk about In terms of 
constralnts, than cultlvatlon IS Another factor tha! may or may not contnbute to 
thls observatlon IS the lower sClenliflc attenllon to post-harves! matters About 15 
years ago CIAT and CIP (Peru) started researeh In ulilizatlon and marketing of 
roo! and tuber crops and products Befare lha! lime lhere was less s!ructured 
atlentlon to these aspects Crop productlon has recelved research attentlon for a 
much longer time 

62 ASIA 

62 1 CASSAVA ROOT PRODUCT10N 

Wlth respect to cassava cullivatJon In ASia a total of e¡ght completed 
questlonnalres were returned Four questlonnalres covered parts of humld 
lowlands, subhumld lowlands and seml-and lowlands (questlonnalre numbers 1 
- 4) The other four questJonnalres (numbers 5 8) each eovered one ellmale 
zone Far lhe conhnent of ASia no hlghland cllmate zone eXlsts The data are 
Included In thls report In Annex 6 

No broad data consensus workshop eould be organlzed for ASia Returned 
queslionnalres were revlewed by CIATs Regional Representatlve for ASia, Dr 
Relnhardt Haweler based In Thalland Collaboralion from other outposted C lA T 
staft In Thalland was not recelved 

From the raw data we leam the followmg 
The dlscrepancy between Estlmated Y¡eld Increase and Calculated Yleld 
In crease IS moderate from a factor 1 3 up lo 2 1 Dlscrepancy In Individual 
questlonnalres 15 In both dlrectlons In four questlonnalres the Eslimated 
parameter 18 hlgher than the Caleulated one, In the other four questlonnalres 
1I IS Ihe other way around 
Qln Number 4 shows very blg numbers on almos! all constralnts Thls 
questlonnalre IS an oulller and perhaps should not be taken Into 
conslderatlon No yleld galn due lo Improvement of genetlc charactenstlcs 
was estlmated bu! cassava breedmg has been the maln actlvlty of the 
respondent's Instltule for the pes! 30 years, so he mus! bel1eve !ha! batter 
vanelles can In crease Ylelds l 
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The exehange rate used In Otn Number 7 IS clearly Ineorrecl The correel 
rate IS about 36 rupees per dollar (as Indlcated for Kerala Otn Number 4) 
From all completed quesllonnalres 1I IS very clear that 'Palhogens & Vlruses' 
and 'Pasls" play a minor role In ASlan cassava cultlvatlon Most IImltlng 
constralnt IS SOlls & Crop Managemanl' for all chmate zones Then comes 
"Genetlc Charactenstlcs', and afterthat "Plantlng Matenal" 
Otn Numbers 1 - 4 have the problem !ha! thay cover more than one ehmate 
zone The eonstralnt data are not subdlvlded for the dlfferent chmate zones 
only one figure IS avallable for eaeh constralnt In order lo make some 
companson Wllh the 1993 data posslble, a lable IS Included In the 
comparatlve overvlew that shows Ihe shares of cllmate zones In each of the 
questlonnalres The table IS based on data from Howeler (1996, personal 
communlcatlon) 
Companng the constralnts data In the present study wlth the data that were 
collected In 1993 we observe only few dlfferences The concluslon IS that the 
1993 data are conflrmed by the 1996 data A good explanatlon eXlsts In the 
faet that data were collected among same type of respondents people at 
hlgher responslblllty levels In 1996 data were collected from mostly research 
Instltuta dlrectors, In 1993 from outposted CIAT slaff In ASia 

622 STARCH PRODUCTS 

For the post-harvest subsectors In ASia three questlonnalres were recelved Al! 
deal wlth the produclion of natlve starch In Annex 7 questlonnalres and 
comparatlve overvlew are Included A fourth questlonnalre IS Included In the 
Annex, bu! IS percelved as useless for the analysls of constralnts 

AII three questlonnalres show a strange observatlon In the Esllmated 
parameters In two questlonnalres a deerease In product pnce IS estlmated 
beforehand, whlle the quesllonnalre deflnltlon dld no! allow responden!s to do so 
Here the questlonnalre was not Interpreted correetly The olher questlonnalre 
showed an estlmated Increase In processlng costsl It means that companson of 
Estlmated'-parameters wlth Calculated'-parameters becomes meanlngless 
Furthermore the glven processlng costs and product pnces seem way off In 
Kerala and South Vietnam (wlth no questlonnalre number) and seem rather hrgh 
In Tamil Nadu 

Accordlng to the collected data the constralnts In starch productlon In Guangxl 
China are larger than In India It stays unclear why such a huge dlfference In 
product pnce Increase IS glven for Kerala and Tamil Nadu 5 % versus 61 % 
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7 CONCLUSIONS ANO RECOMMENDATIONS 

71 DATA COLLECTION 

711 SURVEYINSTRUMENTS 

From the data collectlon phase 1\ beca me clear that the survey Instruments were 
not Interpreted correctly by the respondents In all cases We expenenced lhat In 
many cases people dld nol take sufflclent lime lo read the Instrucllons carefully 
As a result double countlng and unexpected ('strange') answers occurred 
Mlslnterpretatlon occurred less when questlonnalfes were completed wlth dlfect 
supervlslon of the data collector (as happened partly In the data collectlon for 
Latln Amenca), but even then, due lo a lack of palience, wrong dala were 
sometlmes glven 

As we knew al the beglnnlng of Ihe data collecbon, respondents would need lo 
take good notlce of the Instructlons, pretesllng of the questlonnalres had 
revealed thls lo us Carefully readlng of the Ins!ructlons elimlnates exaggeratlons 
by one or other discipline and makes that everyone Interprets the questions In 
the same way More than once dunng the study II was hard lo understand why 
people who wan! lo be taken senously In thelr work, have so much dlfflculty In 
dedlGahng time on a survey tha! dlrectly relates lo Ihelr own fleld of work Related 
to Ihls problem IS Ihe slow return of completed quesllonnalres Remlnders had lo 
be send lo many of Ihe respondents that were glven a questlonnalre -dunng the 
conferences In Brazll and Chlna- to be completed back home These reactlons 
may be due lo a number of factors, not least of these IS the relatlve complexlty of 
the Informatlon requested A solullon could be to provlde a monetary Incentive for 
people to spend time on completlng the quesllonnalre 

How lo solve the conflict between havlng an appropnate survey Instrument and 
havlng avallable somethlng that IS qUlck to complele for a responden!? For a 
complex Issue like constralnts and opportumtles clear gUldelines about whal IS 
Included In a particular constralnt, and whalls not Included need to be glven 

The post-harvest questlonnalres were subdlvlded accordlng lo processed 
product and unprocessed product From an analytlcal vlewpolnt thls IS corree! 
Pracllcally 1I would have been more appropnate lo have only one post-harvest 
questlonnalre avallable Few queslionnalres for fresh roots use were completed 
and returned By sklpplng the processlng technology questlon sectlon In the case 
of fresh roots, one questlonnalfe for the post-harvest sector would be sufflclent 

In the cassava cultlvalion questlonnalre, a mlstake appeared wlth respee! to 
geographlcal zonlng Inltlally 1I was thought that many local respondents, 
covenng a relatlvely small geographlGaI reglon, would contrlbute to the needs 
assessmenl That IS why respondents recelved a map of thelr country together 
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wlth the quesllonnalre, on whlch they were asked lo mark Ihe zone lo whlch Ihelr 
constralnts Informatlon applles, before completlng the quesllonnalre 
Respondenls could define a reglon accordlng lo tnelr knowledge of cassava II 
was expected Ihat, In general, the reglons lo be chosen would not Include two or 
more agro-ecologlcal zones Thls would have mean! Ihat reglons wlth same 
agro-ecologlcal charactenstlcs could easlly be aggregated for data analysls 
purposes 

Unfortunately, less local respondents contnbuted lo the sludy than was foreseen 
Thls was especlally Ihe case for ASia It resulted In constramts data covenng 
reglons thal Include more Ihan one agro-ecologlcal zone These queslionnalres 
are dlfflcult to analyze A solutlon lo Ihls problem IS lo define flrsl Ihe dlfferenl 
cllmate zones wllhln a counlry, and have respondenls completlng quesllonnalres 
per cllmale zone Once the new edapho-cllmallc classlflcatlon IS In use thls 
procedure can be followed for tha! classlflcallon 

7 1 2 TARGET GROUP8 I RESPONDENTS 

For Lalln Amenca we recelved mostly Input from people who work In relalively 
small geographlcal reglons andlor work on IImlted subJecls ASia was 
represented by people who work al a hlgher, and most afIen managemenl level 
Thls leads lo a dlfferenl plclure of the data, more aboul Ihls In the next 
paragraph From the vlewpolnt of user Involvement In the constralnts 
assessmen!, the 'Latino' -way IS preferred Bu! II IS necessary then lo have a 
larger number of well-Informed, local respondents In arder lo level oul extremes 
and blases In dala 8uch a survey deslgn IS orgamzalionally dlfflcull lo Implement 
and IS flnanclally a costly undertaklng 

Afler completlng Ihls sludy 1I IS clear Ihat It IS dlfflcult lo base a contlnent-wlde 
needs assessment for a commodlly solely on contnbullons of people tha! work al 
a local level Always consensus In data has to be sought after the data collectlon 
phase User Involvement IS an Important objectlve In pnonty setllng studles but 
not easy to reallze A solutlon eXlsts In local case studles assess needs for a 
Ilmlted reglon and then extrapolate for other reglons wlth Similar charactensllcs 
Wlth such In-depth studles one gets a precise vlew of constralnts and 
opportunltles for a particular reglan Examples of thls approach eXlst In the rapld 
rural appralsal that was done by the Cassava Blotechnology Network In Northern 
Tanzama In Oclober 1993 (Thro el al, 1994) as well the 'Blotechnology for 
small and medlum scale farmers -proJ6ct by the Outch Olrectorate-General for 
Internatlonal Cooperatlon (OGI8) In the Atlantlc Coast Zone of Colombia 
(Anonymus, 1993) 
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=-~c:A~~7r' 72 CONSTRAINTS ANO OPPORTUNITIES 
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The outcome of the needs assessment study cannot be rphrasecj (leaslly As 
stated before, data of Individual questlonnalres relled heavlly on(lt~e( ?Isclpllnary 
orlentallon of the respondent Thls was especlally the case for Latine Amerlca 
Therefore It 15 not easy to come up wlth a quantlfled ranking of needs by agro­
ecologlcal zone for the two contlnents Nevertheless trends can be observed 
from the data collected and these are presented In the overvlews that precede 
the Individual data sheets In the Annexes 

By comparlng the results of the 1993 study wlth the 1997 study for Latln 
American cassava root producllon, we observe so me slgnlficant dlfferences wlth 
respect to the way data collecllon was done In the 1993 data collectlon, relatlve 
few Input was recelved from people worklng wlth cassava outslde CIAT The 
people from outslde of CIAT that contrlbuted all worked at a hlgh level of 
abstractness wlth country-wlde responslbllltles Here It concerns contrlbutlons 
made by researchers of EMBRAPA the Brazlllan natlonal agrlcultural research 
Instltute In the 1997 study much Input was recelved from local respondents, 
partly by data collectlon that was done by dlrectly Intervlewlng respondents 
dUrlng the Cassava Conference In Brazll In October 1996 The data consensus 
workshop that was done In 1993 had more detall than the one In 1997 The 1997 
data consensus meeting had more the character of a conslstency check 

Therefore the author's feellng 15 that It would not be rlght to attach more welght to 
one study above the other The 1993 data are presented In a comprehenslve 
format, but the problem of one-slded Informatlon 15 present The 1997 study does 
not glve a contlnent-wlde plcture for all agro-ecologlcal zones, but Input from an 
Interestlng number of local respondents was recelved Therefore the two studles, 
In 1993 and 1997 are complementary In the assessment of constralnts and 
opportunllles In Lalln American cassava cultlvatlon, rather than one study havlng 
prlorlty above the other The results of both studles together should be taken as 
gUldellne for the research prlorlty settlng that has to be done In comlng years 

For post-harvest subsectors In both Latln Amerlca and ASia, the present study 
serves well the objectlve of assessment of needs on a contlnent-wlde scale 
Unfortunately no revlew panel could be found to evaluate the data They do, 
however glve a good Impresslon of IImltlng factors In the productlon of a number 
of cassava products The study that was done In 1993 hardly glves any speclfled 
data for constralnts In the post-harvest phase of cassava 

The constralnts and opportunltles that are assessed for ASlan cassava cultlvatlon 
show much slmllarlty to the data presented In 1993 by CIA T's Cassava Program 
The obvlous reason 15 that the same type of respondent acted In both the 1993 
and 1997 study people worklng at a hlgher level The concluslon 15 that the use 
of same survey Instruments dellvers conslstent data over time Wlth respect to 
the objectlve In the present study regardlng Involvement of local respondents, 
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dala collectlon thus was not opllmal The survey Instrumenls were presented 
dunng a 30 minutes' plenary sesslon In the China conference In November 1996 
Respondents took home ¡he questlonnalres and completed them al a much later 
date 

Wha! recommenda!lons can be glven for a next needs assessment? Flfst and 
foremost collaboralors have to be convlnced about the usefulness of such a 
study A lack of Inleres! frustrates heavlly any type of needs assessment One 
mlght expecl !ha! In a slluatlon of decreaslng flnanclal resources avallable to 
agncultural research and development, the Importance of a thorough needs 
assessment IS clear !o anyone 

An optlon for a future needs assessmenl IS lo appolnt for each Important cassava 
produclng country a na!lonal IrIstltute lhat wllI be responslble for Ihe counlry's 
needs assessmenl Thls Inslltute should organlze local commlttees thal slart wlth 
a data Inventory ilke the one done In thls 5ludy, perhaps wlth 5urvey Instrumenls 
that are modlfled accordlng to Ihe local sltuatlon Afler that all collaborators are 
Invlted for a dala consensus workshop Once lhe local assessment 15 completed, 
all local commlttees In a country meet together and dlscuss a natlonal needs 
assessment for the dlfferent agro-ecologlcal zones In the country 

Aggregallon of counlry' assessments has lo be done by an entl!y Iha! IS nol 
dlrectly Inlerested In the resulls of the assessment and lis financlal 
consequences In order lo Increase the credlblilly of the needs assessment 1I 
may be necessary !o have a consortlum of fmanclal donors Ihat backs !he work, 
and Ihal IS able lo mO!lvale local partners to collaborale wlth such a study The 
quesllon IS who pays? Although the cosls may be hlgh, Ihe long lerm pay off lo 
undertaklng research and development actlvllles based on a clearly deflned and 
agreed upon sel of pnonly cons!ralnts and opportunltles would be subslanllal 
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To 

CIAT CASSAVA PROGRAM I CASSAVA BIOTECHNOLOGY NETWORK 
Speclal ProJea on Pnonty Settlng 

A A 6713 C:l11 Colombld 
~ax ~ JI 2 44::; 0073 tel - ::;7244::; 0000 email J b vdnnorel@cgnetwm 

From Jan Gerrlt VAN NOREL, Assoclate Expert CBN 

SPECIAL PROJECT PRIORITY AREAS FOR CASSAVA RESEARCH 
Constralnts & Opportunltles In CASSAVA CUI TIVATION 

Background. 
The Cassava Blotechnology Network (CBN) 15 Involved m a speClal prolect on prlorlty settmg 
for cassava research, technlcally supported by CIAT's Cassava Program The CBN pro¡ect 
comcldes wlth the recently m Itlated Cassava Global Strategy Development by the 
Internat/Onal Fund for Agrlcultural Development (IFAD) One of the pro¡ects In thls mltlatlve 
mclude Regional Revlews of the cassava subsectors m Amca, ASia and Latln Amerlca It 15 
expected that the current data collectlon scheme will provlde a comprehenslve overvlew of 
constramls and opportunltles In the cassava subsectors worldwlde IFAD has provlded partlal 
fundmg to conduct Ihls survey 

DUrlng the Flfth ASlan Regional Cassava Workshop, data collectlon for the needs assessment 
regardlng ASia 15 planned For thls ob¡ectlve two questlonnalres have been deslgned, one 
on cultlvatlon constralnts and one questlonnalre on p05t-harvest IS5ues The latter 
questlonnalre 15 subdlvlded In processed cassava products and fresh consumed cassava The 
questlonnalre attached deals wlth cassava cultlvatlon 

The questlonnalre. and hQW to complete It 
I Annexed you tlnd a questlonnalre (In table format) on constralnts and opportunltles 
m cultlvatlon of caS5ava The questlonnalre has a matrlx deslgn you should Imk rows wlth 
columns to know what mformatlon 15 asked for Please refer m your answers to the sltuatlon 
over the last flve years Fill out accordmg to the average condltlons dUrlng thls time perlod 
(Please don't take very exceptlonal Clrcumstances mto account, le sltuatlons that you may 
expect not to occur agam wlthm 10 years from now) The reference pomt wlth respect to 
locatlon of the cassava plant 15, naturally, the farm The questlonnalre targets all farms on 
whlch cassava 15 produced, m the geographlc area you are knowledgeable about (see 
paragraph 11 hereunder) In areas where cassava 15 Intercropped please thlnk of the yleld that 
would have been obtamed m case cassava was monocropped under similar condltlons Take 
thls mono crop yleld when thmkmg about yleld galns due to allevlatlon of constralnts The 
rea50n for conver510n of the yleld 15 to make cassava ylelds and yleld galns comparable 
between dlfferenl areas 

II The flrst, very crucial, que5tlon (wlth code O 1) 15 about your coverage of cassava 
cultlvatlon areas, le cassava dlstrlbutlon Please thlnk well about the geographlc area for 



whlch you are able to provlde conlldent data, 1 e the area that 15 wlthln your tleld 01 
expertlse or experlence Complete the questlOnnalre lor that speclllc reglon Note that we 
are looklng lor good quallty data, not necessarlly a blg geographlc area that 15 covered by 
an individual questlonnalre 

111 Next you Ilnd questlons (codes O 3 - O 6) on quantltles and selllng pnces regardlng 
the cassava varletles under conslderatlOn you are asked to complete the questlOnnalre lor 
lrom two to lour ot the maln varletles that are grown In the geographlc area that you have 
mentloned under code O 1 

IV Alter the general questlons, the questlonnalre 15 subdlvlded Into SIX constralnts 
sectlons Plantlng material (code 1 1 - 1 5), Pathogens & vlruses (code 2 1 - 2 11), Pests 
(code 3 1 - 3 10), Genetlc characterlstlcs (code 4 1 - 4 11), 50ils & crop management (code 
S 1 - 5 13) and Non-crop related constralnts (code 6 1 6 7) Each sectlon should be vlewed 
as a whole In the tlrst (1) column, you are asked to compare the constralnts wlthln the whole 
sectlon The second (11) and thlrd (111) column are almed at quantlllcatlon 01 Individual, 
Independent constralnts Cells In blank have to be Iilled out 

On behall 01 CBN and IFAD, 1 thank vou for vour time and eltort completlng [he 
, questlonnalres ll vVe'll make sure [hat you recelve a copy 01 [he results 

5peclllc notes on Iy where necessary 
Code O 1 Please fill In the geographlc area (department, country, reglon) lor whlch you 

complete thls questlonnalre 
Code O 2 Please glve the total area (In hectares) that 15 planted to cassava lor the 

geographlc area lor whlch you answer thls questlonnalre 
Code O 3 Average yleld In Ton/Ha, or In local unlt (please glve converslon to Ton/Ha) 
Code O 4 Please glve the maxlmum cassava yleld that 15 technlcally leaslble, 1 e In case 

all constralnts are relleved 
Code O 5 Farmgate pnce In local currency per metnc ton (or per local un It, II so, please 

glve converslon to MT) 
Code O 6 Local currency Into U5 dallar (1996) 

Code 1 1 
Code 1 2 

Code 1 3 

ThlS 15 a sectlon on constralnts regardlng plantlng material 
1) 5EVERITY RANKING 
Please rank the constralnts lor the sectlon as a whole In order 01 seventy 
15 most severe 2 15 second most severe, etc, etc 
11) 5HARE OF CULTIVATED AREA THAT 15 AFFECTED BY A CON5TRAINT 
The share (In %) 01 the total cassava area that 15 allected by each constrall1t 
111) ROOT YIELD GAIN ONCE THE CON5TRAINT HAS BEEN RE,v10VED 
Please glve the percentage (%) Increase In root yleld due to the allevlatlon of 
a constralnt 
Stakes that are too short, too thln, not Iresh anymore, or that have too few 
nodes 

2 



Cad e 1 4 

Code 1 5 

Code 2 1 
Code 2 2 

Code 2 5 
Codes 26 

Code 3 1 
Code 3 2 

The quantlty of stakes 15 not sufflclent to obtam lhe preferred plant denslty, 1 e 
the maxlmum yleld level 
Please speclfy other constralnl(s) 

Thls sect/On mcJudes palhogens and vlruses 
1) SEVERITY RANKll\,G 
Please rank lhe constralnts for the sectlon as a whole In arder 01 seventy 
15 most severe, 2 IS second most severe, elc , etc 
11) 5HARE OF CUL TIVATED AREA THAT 15 AFFECTED BY A CON5TRAINT 
The share (In %) of lhe total cassava area that 15 affected by each constramt 
111) ROOT YIELD GAIN ONCE THE CONSTRAINT HAS BEE'i REMOVED 
Please glve Ihe percentage (%) Increase In rool yleld due to Ihe allevlatlOn of 
a constramt 
Please speClfy type Afncan or East-Atncan or Indlan 

2 7, 2 9 2 10 Please speclfy other constramts 

TI115 sectlon deals wllh pesls 
1) SEVERITY RANKING 
Please rank lhe conslralnls for lhe sectlon as a whole 111 arder of seventy 
15 mOSI severe, 2 15 second mosl severe, etc, etc 
11) 5HARE OF CULTIVA TED AREA THA T 15 AFFECTED BY A CONSTRAINT 
The share (In %) of the total cassava area that IS affected by each constramt 
111) ROOT YIELD GAIN ONCE THE CONSTRAINT HAS BEE"J REMOVED 
Please glve lhe percentage ("lo) II1crease In root yleld due to the allevlatlon of 
a conslramt 

Codes J 8 - 3 10 Plea5e speclfy other canstralnts 

Cade 4 1 

Code 4 2 

Here Ihe genetlc, 1 e Intnnslc, charactenstlcs of cassava vanetles/landraces 
cultlvated In your geographlcal area (code O 1) are targeted 
1) SEVERITY RANKING 
Please rank the constramts for the sectlOn as a whole m arder of seventy 
1 s mast severe, 2 15 secand mos! severe, etc, etc 
11) SHARE OF CULTlVATED AREA THAT IS AFFECTED BY A CONSTRAINT 
The share (In OJo) of the total cassava area that 15 aftected by each constramt 
1(1) ROOT YIELD GAIN ONCE THE CONSTRAINT HAS BEEN RE¡\¡\OVED 
Please glve the percentage ("lo) Increase In rool yleld due lo the alleVlatlon of 
a consrramt 

Code 4 8 Wlde canopy causmg competltlan wlth Intercrops 
Codes 4 9 - 4 11 Please speclfy orher constralnts 

Code 5 1 

Code 5 2 

Th.s sectlon covers conslralnls In the dlrect envlronmenl (SOILS) and trearment 
(CROP MANAGEMENT) of lhe cassava crop 
1) SEVERITY RANKING 
Plea5e rank lhe constramts for lhe sectlon as a whole In arder of seventy 1 

3 



Code 5 3 

Cad e 5 4 

Code 5 5 
Code 5 9 

IS most severe, 2 15 seeond most severe, etc, etc 
11) SHARE OF CULTlVATED AREA THAT IS AFFECTED BY A CONSTRAINT 
The share (In %) of Ihe total cassava area ¡hat 15 affected by each constratnt 
111) ROOT Y1ELD GAIN ONCE THE CONSTRA1NT HAS BEEN REMOVED 
Please glve ¡he percentage (%) tncrease tn rool yleld due lo the a Ilevlanon of 
a eonstratnl 
'\ sod tvpe wlth a poor chemlcal capaelly lo make suff,Clent nument, avatlable 
lo Ihe crop 
Asad Iype wllh poor physleal propertles, so that a plant cannot grow and 
develop fully We assume thal thls constratnt eannot be eastly allevlated by 
men Example blg rocks, etc 
Degradatlon of sod ( decreased nutrlenl avadabillty) due 10 eros Ion 
Fleld managemenl tncludes a o mulchlng, ndgtng, Irngallon, and fertdlzatlon 
Sub-opllmal land managemenl does not have to do wllh poor soil physlcs 
(code 5 4) 

Code 5 10 Inter-plant (cassava or tntercrop) dlstance 15 loo 5mall or loo blg 
Code 5 11 Crop ca re tncludes weed and pesl conlrol bolh chernlcally and manually 
Codes 5 12 - 5 13 Please spectfy other constralnls 

Code 6 1 The las!, slxlh secllon 15 aboul eonslratnls Ihat are no! dlreclly related lo the 
physlcal crop, bul have lo do wllh SOClo-economlC elrcumstances In cassava 
culllvallon 

Code 6 2 1) SEVERITY RANKING 
Please rank ¡he constratnts tor the secllon as a whole tn arder of 5evenly 
15 mosl severe, 2 l5 5econd most severe, etc, etc 
1/) SHARE OF CULTIVATED AREA THAT IS AFFECTED BY ,,\ CONSTRAINT 
The "hare (In %) of the tolal cassava area thal IS affected by each constralnt 
11,) ROOT YIELD GAIN ONCE THE_CONSTRAINT HAS BEE'J RElvlOVED 
Please glve the percentage (%) Increase In rool yleld due to the allevlallol1 of 
a conslrall1t 

Code 6 3 Credlt to buy all Iypes of Inputs (planlmg material, fertlllzers, pesllcldes, etc) 
Codes 6 6 - 6 7 Please speclfy olher constramls 
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CONSTRAJNTS & OPPORTUNITIES In CASSAVA CUlTIVATIQN 
Questlonnalre for eas,ava experts parllelpatlng In ¡he V As/an RegIOnal Cassava Workshop In l-lalllan (Chilla), November 1996 

Name of Respondent 
Instltule (me! Program/Un ItlSeetlon) 

,\t1adll1g address 
Fax 
E-mail 

Poslllon 
Researeh aellvllles lt1 eassava, please glve time share per separate aetlvlty 

Aetlvltles m eassava, olher Ihan researeh (admllilslratlve and/or developmental) 

Cad e Geographle area 
O 1 

02 Cropped area, 111 ha 

I 03 Average rool yleld, In Ton/ha 

04 Potenllal rool yleld, In Ton/ha 

05 Average rool pnee, In local currency 

06 Currency exchange rate 



2 

Code I Plantlng material 
1 1 

1 2 1) SEVERITY 11) )I-IARE OF 111) I<OOT YIELD 
RANKING, CULTIVATED GAIN ONCE THE 
1 = mosl severe ARFA THAT 15 CONSl RAINT 

Al-FECTED HAS BlEN 
3 = leasl severe REMOVED 

1 3 Poor blophyslcal quality 

1 4 InsufflClent availabillty NA 

I 1 5 Other 



3 

Cad e Pathogens & V lruses pressure 
2 1 

22 1) SEVERITY 11) SHAR~ OF 111) ROOl YIEI D 
RANKING, CULTIVATED GAIN ONCE TlI~ 
1 = mas! severp AREA THAT 15 CONSTRAINT 

AFfECTED HAS BEEN 
9 = leasl severe REMOVED 

23 Bacterlal bllghl 

24 Anlhracnose 

25 Mosalc dlsease, type 

26 Olher leaf dlsease 

I 27 Other leaf dlsease 

! 28 Roo! rot, specdy type 

29 Stem rOl 

2 10 Other rool dlsease 

211 Otller 1001 cltsease 
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Code Pests pressure 
3 1 

32 1) SEVERITY 11) SIIARE OF 111) ROOl YI[LD 
RANKING, CULTIVATED GAIN ONCE THE 
1 ~ mos! sevele ARFA THAT 15 CONSTRAINT 

AFFECTED HAS BEEN 
8 - least severe REMOVED 

33 Mealy bug 

34 Creen splder mlte 

35 Red 5Plder mlle 

36 I-Tnps 

37 Hornworm 1 

38 Olher 

39 Olher 

310 Other 
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Code Genetlc charactenstlcs of cassava 
4 1 

42 1) SEVERll y 11) 5HARE OF 111) ROOT YIELD 
RANKING, CULTIVATED GAIN ONCE THE 
1 ~ most sevele AREA THAT 15 CON'iTRAINT 

AFFECTED HAS BEEN 
9 ~ least severe REMOVED 

43 Drought susceptlbdlty 

44 Low root yleld per hectare (as IntrlnSIC tralt) 

4 5 Late bulklllg / Late maturlty 

46 Poor germlnatlon 

47 Lach. of early vIgOLJI 

48 Wlde canopy NA 

49 Other 

410 Other 

4 1 1 Other 



Code 50115 and Crup management 
5 1 

52 1) SEVERITY 11) SHARE OF 111) ROOT YIELD 
RANKING, CU/TIVATED GAIN ONCE TH[ 
1 mast severe AREA THAT 15 CONS1RAINT 

AFFECTED HAS BEEN 
11 - leasl ,evere REMOVED 

53 Low sod fertdlty 

54 Poor sod physlcs 

55 Sod erOS1011 

56 Salmlty 

57 5011 aCldlty 

58 Surface temperature 

59 Sub-optlmal fleld management 

510 Inadequale spaclI1g 

511 Insufflclent erop care (weed and pes! control) 

5 12 Olher 

513 Other 
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Cade Non-crop relaled comlramls 
6 1 

62 1) SEVERITY 11) SHARE OF 111) ROOT YIELD 
RANKING, CULTIVATED GAIN ONCE THE 
1 ~ mas! scvere AREA THAT 1" CONSTRAINT 

AFFECTED HAS BEEN 
5 ~ least severe REMOVED 

63 Credll avadabdlly NA 

64 Technlcal asslslance and !ralnmg NA 

65 Labaur avadabdlty NA 

66 Other 

67 Otllel 

N A Nat Appllcable 



To 

CIAT CASSAVA PROGRAM I CASSAVA BIOTECHNOLOGY ,,<E1WORK 
Speclai Pro¡eCT on Pnooly Settmg 

A A 6713 Call ColQmbla 
lax + )7244:> 0073 tel - :)7 2 44, 0000 em<ltl ; g vannorE-'l@cgnetcorn 

From Jan Gernt VAN NOREL, A5SoClate Expert CBN 

SPECIAL PROJECT PRIORITY AREAS FOR CASSAVA RESEARCH 
Constramts & Opportunlties In PROCESSED CASSAVA PRODUCTS 

Background 
The Cassava Blotechnology "letwork (CBN) IS Involved In a speclal prOlect on pnonty settmg 
for cassava research, technlcally supported by CIA 1'5 Cassava Program The CBN prolect 
cOincides wlth the recently Inltlated Cassava Global Strategy Development by IFAD One 
of the proJects In thls Inltlatlve Include Regional Revlews oí ¡he cassava subsectors In Afnca, 
ASia and LatmAmenca It 15 expected ¡ha! ¡he current data collectlon scheme wdl provlde 
a comprehenslve overvlew of constralnts and opportunltles m the cassava subsectors 
worldwlde IFAD has provlded IJmlted íundmg to conduct thls survey 

Dunng the Flíth ASlan Regional Cassava Workshop, data collectlon for ¡he needs assessment 
regardmg ASia IS planned For thls obJectlve two questlonnalres have been deslgned, one 
on cultlvatlOn constramts and one questlonnalre on post-harvest Issues The lalter 
questlonnalre IS subdlvlded In processed cassava products and fresh consumed cassava The 
questlonnalre attached deals wlth processed cassava producls 

The Que5tlonnalre and how to complete 11. 
I Annexed you fllld a quesllonnalre (111 table forma!) on constralnts and opportunltles 1/1 

consumptlOn, processlI1g and commerClallzatlon of processed cassava products Processed 
cassava products lI1c1ude cassava rOOI (or leaO that 15 belllg processed befo re consumptlon 
The questlonnalre has a ma!nx deslgn you should link rows wllh columns lo know what 
lI1íormallon IS asked for Please refer 111 your answers to ¡he sltuatlon over the last year The 
reference p01l11 wllh respect lo locatlon of the product 15 the processlng unl! The 
quesllonnalre targets all processlrlg Ul1lts 111 your geographlc area (be It part of a farm or be 
It an IIldependent Ul1ltl, and largets In the marketlrlg secllon the products Ihal are 
commerclally sold 

11 The flrst, very cruciaL questlon (wlth code O 1) IS about your coverage oí cassava 
producllon and consumptlon areas Please thlrlk well aboul the geographlc area for whlch 
you are able lo provlde coníldent data, 1 e the area ¡ha! 15 wlthln your fleld of expertlse or 
expellence Complete ¡he questlonnalre for that speclrlC reglon Note Ihal we are looklng 
for good quallty data, not necessarlly a blg geographlc area ¡ha! IS covered by an IIldlvldual 
questlonnalre 



111 Nexl vou flnd a choice opllOn for a cassava producI (code O 2) For each producI ¡hat 
you are able to complete a quesllonnalre you ¡di out a separate lorm Thls lS because we 
don't want Intarmatlon about dlflerent products lo be mlxed up The tollowlng cassava 
products are dlstlngUlshed Nalive Starch for Human Consumptlon, Natlve Starch for 
Industnal Purpose, Modltled Slarch, Chips for Human Consumptlon Chips for Anrmal Feed, 
and Pellets for Animal Feed You are asked lo complete the questlonnalre for Ihe type 01 
cassava product that you have marked 

IV Then follow some questlons on quantllles, processrng costs, and pnces, regardlng the 
cassava product under conslderallon (codes O 3 up lo O 11) 

V After the general product questlons the questlonnalre 15 subdlvlded rnlo three constrarnts 
sectlOns root quality (code 1 1 - 1 13), processlng lechnology (code 2 1 - 2 13), and product 
marketing (code 3 1 - 3 11) Each sectlon should be vlewed as a whole In the flrst (1) 

column, you are asked 10 compare the constramts wlthrn the whole sectlon The second (11) 

thlrd (111), and fourth (IV) column are almed al quantlfleatlon of individual, Ifldependent 
constralnls Due lo the faet that the same questlOnnalre 15 used for dlfferent products, some 
constralnts don't applv tor eertarn products 

On behalf 01 CBN and IFAD, I thank you for your time and eftorl complellng the 
questlonnalres ll We'll make sure that you In time recelve a eopy of the results 

Spedlc notes, 
Code O 1 Please flllrn the area (department, country, or reglOn) for whlch you complele 

thls questlonnalre 
Code O 2 Please mark one product Thls cassava product portfollO 15 subdlvlded 

aeeordll1g lo final desllnatlon 01 the product Please glve the local name of ¡he 
product, wlth a short descnptlon of the processlI1g steps Use the blank space 
at ¡he bottorn of the page 

Code O 3 Please glve the total volume oí consumptlon (In 000 MT) lar the geographlc 
area mentloned under code O 1 

Code O 4 Please glve the converslon rate (rool 11110 productl for the product under 
eonSlderatlOn (Number of tons of fresh cassava requlred lo produce one Ton 
of ¡he product ) 

Code O 5 Please glve the pnce of fresh roots entenng the processlI1g unlt for Ihe product 
under conslderatlon Due lo dlfferences 111 reqUlred quality, fresh rool pnces 
may vary accordll1g to deStlnallon AVERAGE means the average pnce over 
¡he last year Tar the raw matenal 

Code O 6 Currenl processlI1g cosls (nol Includlng raw material costs) under all current 
constrall1ts Curren! constrall1ts for e'\ample are the partlal lI1efflclent use of 
available labour lime, the non-efflclent II1put of capital, etc 

Code O 7 The opllmal, lowered processll1g eosts If, through root quallly Illlprovement 
(lar example dry matter) and/or technology advance (for example reductlol1 In 
process losses) all relevant constrall1ts have be en removed 
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Code o 8 

Code O 9 

Code O 10 

Code O 11 

Code 1 1 
Code 1 2 

Code 1 3 

Code 1 4 
Code 1 5 

Converslon 01 local produet unll mto kg (only when a local unlt was used 
betore, m codes O 6 and O 7) 
Average faetory pnee lor the eommerelallzed produet, under eurrent 
eonstramts AVER/\GE means the average pnee over the last year (Faetory = 

Proeesslng unl! ) 
The opllmal, altered faetory pnce, tha! would reflee! pnee premlums as a 
result of (a) roO! quallty Improvemen! and/or (b) proeesslng technology 
Improvement and/or (e) market development 
Example A low flbre eonten!, a better product quallty obtamed In the 
proeesslng stage and less pnce fluctuatlons In the produet market altogether 
would provoke a 50 % pnce premlum lor the produet leavlng the factory 
Local eurrency Into U5 dollar (1996) 

Thls seetlon deals wlth quality aspeets 01 eassava roots 
1) SEVERITY RANKING 
Please rank the eonstralnts lor rhe seetlOn as a whole morder 01 seventy 
15 most severe, 2 15 seeond most severe, etc, etc 
11) SHARE OF PRODUCT VOLUME THA T 15 '\FFECTED BY A CONSTRAINT 
Please glve the share (m %) 01 the total produet volume In your geographll 
area that 15 afleeted by eaeh eonstra1l1t 
111) REDUCTION IN PROCESSING COST ONCE THE CON5TRAINT HAS 
BEEN REMOVED 
Please glve the percentage reductlon 111 process1l1g eos!s due to ¡he allevlatlon 
01 a constralnt through root quallty Improvement 
IV) PREMIUlvl ON PRODUCT PRICE O\lCE THE cor''¡STRAINT HAS BEEN 
REMOVED 
Please glve the percentage merease m product pnce due to root quallty 
Improvement 
Hlgh cyanogen content that leads 10 an addltlOnal cost m one 01 Ihe 
process1I1g stages wlth a negallve elleet on prollts 
Low dry matter eontent 111 the root 
Thls constralnt applie5 to products made from roots and alms at physlOloglcal 
and mleroblal penshabdlty 

Code 1 6 H Igh flbre content In the root 
Code 1 7 Starch that 15 les5 appropnate for the processlng steps under eonslderatlon 
Code 1 8 These are charaetenstlcs that are not preferred by consumers 
Code 1 9 Unusual root slze/shape wnlch Incurr hlgher costs for peellng and sllclng 
Codes 1 10- 1 13 Please 5peClfy other constramts 

Code 2 1 

Code 22 

Thls questlon sectlon IS about equlpment and management m the vanous 
processlng stages 
1) SEVERITY RANKING 
Please rank the eonstralnts for the sectlOn as a whole In order of seventy 1 
IS mas! severe, 2 15 5econd most severe, etc, etc 
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Code 2 3 

Code 2 .. 

Code 2 5 

Code 26 

Code 2 7 

Code 28 
Code 29 

11) SHARE OF PRODUCT VOLUME THAT 15 AFFECTED BY A CONSTRAINT 
Please glve the share (In %) of the total product volume m your geographlc 
area that 15 affected by each conslraml 
111) REDUCTION IN PROCESSING COST O~CE THE COI',STRAI'lT HA::' 
BEEN REMOVED 
Please glve ¡he percentage reductlon In processlng COSIS due lo ¡he allevlallon 
al' a conslralnt through processlng technology Improvemenl 
IV) PRElvllUM ON PRODUCT PRICE ONCE THE CON5TRAINT HAS BEEN 
REMOVED 
Please glve Ihe percentage Increase In product prlce due 10 proceSSlng 
lechnology Improvemenl 
Targets damaged rools, caused by maltreatment from harvest up lo entertng 
Ihe proces5lng unll 
Low product qualily, cau5ed In the processlng stage Please speclíy ¡he reason 
for the low quallty Eg lack oí quallty control measures (management 
problem), or outdated equlpment (techn Ical problem) 
Targets the efflclency of the technology (modern or old) that 15 used re 
converslon of the raw material 
Targets Ihe efflclency In the use of capital (represenls for a parl 'processlng 
cost') Inefflclenl capital use relales lo oUldaled, nol properly deslgned 
eqUlpmenl, wlth a hlgh energy consumpllon 
Targets ¡he efflclency In Ihe use of labour (represents for a par! 'processmg 
cost') Inefflclent labour use relales lo bad organlzatlOn oi Ihe work or In case 
only unskdled workers are available 
Contamlnated water 
An excess use 01 water In processlng causes 11Igher costs for waste water 
treatmenl (whlch 15 obllgatory now or soon In many counlnes) Hlgher costs 
for waste water Ireatment are reflected In a lower producl pnce So, Ihe 
quesllon here 15 when less water 15 used whal wou Id be the product pnce 
premlum l 

Codes 2 10 - 2 13 Please speClfy other constralnts 

Code 3 1 

Code 3 2 

Thls 5eCllon focuses on ¡he marketing oí processed cassava products Own 
consumptlon al ¡he processlng Unlt 15 not taken InIO accounl here 
1) SEVERITY RANKING 
Please rank the constraln15 for ¡he sectlon as a whole In order of seventy 
15 mos! severe, 2 IS second mos! severe, etc 
11) SHARE OF PRODUCT VOLUME THAT 15 AFFECHD BY A CON5TRAINT 
Please glve ¡he share (In "lo) of the lotal product volume In your geographlc 
area ¡hat 15 affecled by each con5tramt 
111) REDUCTION IN PROCE5SING COST ONCE THE CON5TRAINT HAS 
BEEN REMOVED Not Applicable 
Constraln¡ allevlatlon lr1 product marketing has effect on product pnce only 
IV) PREMIUM ON PRODUCT PRICE ONCE THE CONSTRAINT HAS BEEN 
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Code 3 3 

Code 34 

REMOVED 
Please glve the percentage Increase In product pnce due 10 market 
development 
Bad packaglllg matenal and/or poor packaglng by factory workers whlch 
makes the product les s attracllve as It could be 
The loss In product value (product damageJ fram processmg unl! up lo ¡he 
consumer 

Code 3 5 Examples are bad roads, no trucks available, culS m water and energy supply, 
and few buyers at the pracesslng unlt These have a decreasmg effect on 
product pnce, and on market fundlonmg m general 

Code 3 6 MANY INTERlvlEDIARIES means a long marketll1g channel and hlgh marketing 
margms, 111 general 

Code 3 7 Pnce fluctuatlons that preven! a market lo develop and mclude a flsk lo 
producers, ¡he absence of severe pnce fluctuatlons opens the opportunlty for 
mcreased producl supply (les5 nsk l) 

Codes 3 8 - 3 11 Please speclfy other conslramts 
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-------------------

(ONSIRAINTS & OPPORTUNITIES for PROCE~SED CASSAVA PRODU(TS, iQvPfln~Oilalily, Tf'cb[)ology, and Marketing 
()Uf',IIOnndlll' lor (~>"dVd f'xpf'rts partlclpallllg 111 lhe V A'lan Regional (d>SdVJ WorJ,.5hop In I idll1dn (e hll1.1), Novellloer 1996 

Nallle of Responden! 
111,[llulp (mel Program/Unil/Spc!lonl 

Mailmg address 
rdX 

E mail 

1'0>111011 
Researc h actlvltles In cassava, please glve tune sbare per separale actlvlly 

Ac tlvllles In ca>sava, other ¡han researcb (admlnlstratlve andior developlllentall 



-------------------
2 

Cad e Geographlc drea 
O 1 

02 Cas,ava procluct about wl)l(.h you are - Nahve Starch lor Human Consumplion, speclfy 
fdllllg In (hls form Mark eme l _ ..... Nallve Starch lor Industrial Purpose, speClly 

- Modlfled Starch, speclly 
Chips lar Human ConsumplJon, speclfy 
Chips lor Animal Feed, speclfy 
Pellets lar Animal Feed, speclly 
Other -

03 Volume of Ihe marked cassava producl 

04 Fresh rool equlvalenl 

05 Average rool pnc€' 

06 Cunenl processlng cosl, per UIlI! of 
proclucl 

07 Potellllal processlIlg rost, per unll of 

I product 

08 EqUivalen! oí 'unll 01 product', 111 kg 

09 Average producl pnce 

010 Potentlal product pnce 

O 11 Currency exchange rate 



-------------------
3 

Code constralnls In ROOT QUALlTY 
1 1 

1 2 1) 5EVERITY 11) SHARE OF 111) IV) PREMIUM 
RANKING, PRODUCT REDUCTION ON 

VOLUME IN PRODUCl 
1 111051 severe 1 HAT 15 PROCE5SING PRICE ONCE 

,AF~ECTED COST ONCE THE 
THE CONSTRAINT 

11 -Iea,t severe CONSTRAINT HAS BEEN 
HAS BEEN REMOVED 
REMOVED 

1 3 Hlgh cyanogen 
-

1 4 Low dry matter conten! 

, 1 5 H Igh penshabd Ily 

! 1 6 Hlgh flbre cantenl 

1 7 Poor starch propertles 

1 8 Bad taste, bad textme, bad colour 

1 9 Unusual rool slze or rool shape 

1 10 Olher 

1 11 Other 

1 12 Other ! 

113 Other 



-------------------4 

Code constramts I!l PROCESSINC TECHNOlOCY 
2 1 

22 1) SEVERITY 11) SHARE 01- 111) IV) PREMIUM 
RANKING, PRODUCT RWUCTION ON 

VOLUME IN PRODUCT 
1 = most severe THAT 15 PROCESSING PRICE ONCE 

A1TECTI:D COST ONCE THE 
THE CONSTRAINT 

! 11 = least severe CONsrRAINT HAS BEEN 
HAS BE[N REMOVED 
REMOVED 

23 POOl' handling of raw material 

24 Low quallty of the final product and by-
products, speClfy 
reason 

25 low converslon rate (kg raw matena! 
kg productJ : 

26 Low capital efflclency (kg oulpul vs 
capital Input) : 

2 7 Low labour efflclency (kg output vs 
labour Input) 

28 Low quality af the water used In ! 

processlng 

29 Excess use of water In processlng 

210 Other 

2 11 Other 

2 12 Other 

213 Olher 
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Code constramts 10 PRODUCT MARKETING 
3 1 

32 1) SEVERITY 11) SHARE OF 111 ) IV) (NET) 
RANKING, PRODUCT RmUCTION PREMIUM ON 

VOLUME IN PRODUCT 
1 = mosl severe THAT 15 PROCESSING PRICE ONCI: 

AFFECTW COST ONCE THE 
THE CONS1RAINT 

9 = leasl sevele CONSTRAINT IIAS BEEN 
HAS BEEN REMOVED 
REMOVED 

33 Poor product packagmg 

34 Poor handling of product I 
35 Bad physlcal mfrastructure 

3 6 Many IOtermed lanes 

i 
3 7 Severe pnce fluctuallolls In market5 No! Applicable 

! 
3 B Other 

39 Olher 
I 

3 10 Olher 

3 11 Other 



To 

CIAT CA,SAVA PROGRAM I CASSAVA BIOTECHNOLOGY NETWORK 
Speoal Pro¡ect on Pnonty Settlng 

A A 6713 Call Colombia 
fax - :>7244:> 0073 te! + :>724450000 emad J g vannorel@cgnercom 

From Jan Gerrlt VAN NOREL, AssoClate Expert CBN 

SPECIAL PROJECT PRIORITY AREAS FOR CASSAVA RESEARCH 
Constramts & Opportunltles In FRESH CONSUMED CASSAVA 

Background 
The Cassava Blotechnology Network (CBN) 15 mvolved m a speclal project on pnonty settmg 
for cassava research, technlcally supported by CIAT's Cassava Program The CBN project 
comcldes wlth the recently mltlated Cassava Global Strategy Development by IFAD Olle 
of the projects In thls Inltlatlve mclude Regional Revlews of the cassava subsectors m Atnca, 
ASia and LatmAmenca It 15 e'(pected that the current data collectlon scheme will provlde 
a comprehenslve overvlew 01 constramts and opportunltles In the cassava subsectors 
worldwlde IFAD has provlded Ilmlted fundmg to conduct thls survey 

Dunng the Flfth ASlan Regional Cassava Workshop, data collectlon for the needs assessment 
regardmg ASia 15 planned For thls objectlve two questlonnalres have been deslgned, one 
on cultlvatlon constramts and one questlonnalre on post-harvest Issues The latter 
questlonnalre 15 subdlvlded In processed cassava products and fresh consumed cassava The 
questlonnalre attached deals wlth fresh consumed cassava 

The questlonnalre and how to complete It. 
1 Annexed you fmd a questlonnalre (m table format) on constramts and opportunltles 
m consumptlon and commerclallzatlon of fresh consumed cassava Fresh consumed cassava 
15 cassava root (or leaf) that 15 not bemg processed before consumptlon The questlonnalre 
has a matnx deslgn you should Imk rows wlth columns to know what mformatlon 15 asked 
for Please refer In your answers to the sltuatlon over the last year The reference pomt wlth 
respect to locatlon of the product 15 the farm The questlonnalre targets all farms m your 
geographlc area on whlch cassava 15 cultlvated, and targets m the marketmg sectlon the roots 
(and leaves) that are sold commerclally 

11 The flrst, very crucial, questlon (wlth code O 1) 15 about your coverage of cassava 
productlon and consumptlon areas Please thmk about the geographlc area for whlch you 
are able to provlde confldent data, 1 e the area that 15 wlthm your fleld of expertlse or 
expenence Complete the questlonnalre for that speClflc reglon Note that we are lookmg 
for good quallty data, not necessanly a blg geographlc area that 15 covered by an mdlvldual 
questlonnalre 



111 Next you fmd a choice opllon far a cassava use (code O 2) For each cassava use you 
flil out a separate form Thls 15 because we don'! wan! mformatlon aboul dlfferent cassava 
uses to be mlxed up In fresh consumed cassava the followmg uses are dlstmgulshed tresh 
rools for human consumptlon (boded fned, or raw eaten), fresh roots for animal feed (no 
drymg of roOlS), leaves for human consumpllon (ulllized as a cooked vegetableL and leaves 
for animal feed You are asked to complete the quesllonnalre for the type of cassava use that 
you have marked 

IV Then follow some questlons on prlces and quantltles regardlng ¡he cassava use under 
conslderatlon (codes O 3 up to O 6) 

V After the general produd questlons the questlonnalre 15 subdlvlded lOto two 
constramts sectlons root (or leaf) quallty (cad e 1 1-1 13) and marketing (code 21-29) Each 
sectlon should be vlewed as a whole In the flrst (1) column, you are asked to compare the 
constralnts wlthln the whole sectlon The second (11) and thlrd (111) column are almed at 
quantlÍlcatlon of mdlvldual constramt5 Oue to the faet that the 5ame questlonnalre IS used 
for dlfferent cassava uses, so me constramts don't apply for certam cassava uses 

On behall of CBN and IFAO, I thank you for your time and effort eompletlng the 
quesllonnalres lt We'll make sure that you m time recelve a eopy of ¡he results 

5peClflc notes 
Code O 1 Please tlllm the area (department, country, or reglon) lar whlch you complete 

Code O 2 
Code O 3 

Code O 4 

Code O 5 

Code O 6 

Code 1 1 

Code 1 2 

thls questlOnnalre 
Please mark one 
Please glve the total volume ot consumptlon (Itl 000 MT) for the geographlc 
area menlloned under code O 1 
Average farm-gate pnce lor the commerClallzed product, under current 
constramls AVERAG E means the average pnce over ¡he last year 
The optlmal, altered farm-gate pnce, Ihal would reflec! pnce premlums as a 
result oí rool quality Improvement and/or markel development 
An example Toxlc roOIS and market drstortrons are the only constrall1ts iI1 a 
certaln sltuatlon Removal 01 cyanogen together wlth full market competrtlol1 
wou Id provoke a 40 % prlce premlum for ¡he product al the farm-gate 
Local currency Into US dollar (1996) 

Thls sectlon deals wllh roo! quallty, or leaf quality Roo! charactenstles for 
uses 'fresh rools for human consumptlon' and 'fresh rools far animal feed, 
leaf charactemtlcs for uses 'Ieaves for human consumptlon' and leaves for 
animal feed' 
1) SEVERITY RANKING 
Please rank Ihe constramts for the sectlon as a whole In order oi seventy 
15 mosl severe, 2 IS second mOSI severe, etc, etc 
11) SHARE OF PRODUCT VOLUME THA T 15 AFFECTED BY A CONSTR".INT 
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The share (m "lo) of the total product volume tha! 15 arfected by each 
constralnt 
11,) PREMIU,'vl ON PRICE ONCE THE CONSTRAINT HAS BEEN REMOVED 
lhe percentage Increase In pnce due to root (or leaf) qualtty Improvement 

Code 1 3 Hlgh cyanogen conten! that Ilmlts In one way or anolher the use of roots 
Code 1 4 Low dry matter canten! In lhe rOOl 
Code 1 5 lhls constramt alms at physlologlcal and rlllcroblal penshabil¡ty 
Code 1 6 Hlgh flbre content m lhe root 
Code 1 7 Cassava roots that are not well sUlled íor cooklng 
Cad e 1 8 Hlgh flbre contenl In lhe root 
Code 1 9 Unusual rool slze/shape whlch Incurr hlgher costs for peellng 
Codes 1 10· 1 13 Please speclfy other constramts 

Code 2 1 

Code 2 2 

lhls sectlon focuses on Ihe marketmg of fresh consumed cassava Own 
consumptlon 15 not taken mto account here 
1) SEVERITY RANKING 
Please rank the constralnls for lhe sectlon as a whole m arder ot seventy 
15 most severe, 2 15 second most severe, etc, etc 
11) SHARE OF PRODUCT VOLL:ME THA T 15 ,"'FFECTED BY ,A, CONSTRAINT 
The share (In "lo) oí ¡he IOlal product vol ume that 15 atfecled by each 
constralnt 
111) PREMIUfvl ON PRICE ONCE THE CONSTRAINT HAS BEEN REMOVED 
The percentage Increase In pnce due lo market development 

Code 2 3 Examples are bad roads, no trucks available, and few buyers at the processlng 
unlt These nave a decreaslng effect on product pnce, and on market 
functlonlng In general 

Code 2 4 MANY INTERMEDIARIES means a long marketing channel and hlgh marketing 
marglns, In general 

Code 2 5 Pnce fluctuallons that prevent a market to develop and Include a mk lo 
producers, the absence of severe pnce fluctuallons opens (he opportulllty for 
Increased product supply (Iess nskl) 

Codes 2 6 . 2 9 Please speClfy other constralllts 

3 



1 

l:QNSTRAINTS & OPPORTUNITIES lor FRESH CONSUMED CASSAVA. covenni,l Qljgbty and MarketlDi,l 
Questlonnalre lor cassava experts partlclpatlflg In the V ASlan Regional Cassava Workshop In Halndn (Chifla), November 1996 

Name of Respondenl 
Inslltule (lDcJ Program/UlJltJSecllon) 

Mad Iflg address 
Fax 
E-mail 

Poslllon 
Research actlvltles In cassava, please glve lime share per separate aCllvlty 

Aclivltles In cassava, other Ihan research (admlnlslranve and/or developmental) 

Code Geographlc area 
O 1 

02 Cassava use about whlch you are filllllg In thls Fresh Rools lor Human Consumptton (bolled or Ined) -
form Mark oIJel Fresh Rool. for Animal Feed -

-
lea ves for Human ConsumptiOn (as cooked vegetable) 
leaves lor Animal Feed -
Other 

-

03 Volume af Ihe marked ca,sava use 

04 Average pnce 

05 Polenllal pnce 

06 CUI rency exchange rate 
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Code constramts 111 ROOT QUALlTY (or LEAF QUALlTY) 
1 1 

1 2 1) SEVERITY 11) SHARE OF 111) PREMIUM ON 
RANKING, PRODUCT PRICE ONCE THE 
1 ~ mmt sevel e VOLUME THAT IS CONSTRAINT HAS 

AFFECTED BEEN REMOVED 

11 ~ least severe 

1 3 Hlgh cyanogen 

1 4 Low dry matter content 

1 5 H Igh perlshablllty 

1 6 Hlgh flbre content 

1 7 Bad cooklllg quallty 

1 8 Bad laste 

1 9 Unusual root slze or rool shape 

110 Other 

1 11 Olhel 

1 12 Other 

113 Other 
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Code constramts m MARKETING 
2 1 

22 1) 5EVERITY 11) SHARE OF 111) PREMIUM ON 
RANKING, PRODUCT PRICE ONCE THE 
1 ~ most sevele VOLUME THA T 15 CONSTRAINT HAS 

AFFECTED BEEN REMOVED 

7 ~ least severe ! 

23 Bad physlcal Infraslructure 

24 Many lntermedlanes 

25 Severe pnce fluctuatlons 111 markets 

26 Other 

27 Other 

28 Other 

29 Other 
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EDAPHO-CLlMATIC CLASSIFICA. TION OF CAS5AVA PRODUCTION FOR LA TIN AMERICA 
ANO ASIA 

Proposal presented lo the Internatlonal Fund lor Agrlcultural Development (IFAD}, Italy, 
as part of ¡he Cassava Global Stralegy Development 
by 
Cassava Blotechnology Network (CBN) and Land Use ProJecl (LUP), 
InternatlOnal Center for Tropical Agncu1ture (CIAT), Colombia 

March 1997 

--=================-- -==============-===-= 

BACKGROUND 

In May 1996 the Inltlatlve lor the development oí a global strategy tor cassava was launched 
bv IFAD dunng a plannlng meeting In Rome, Italy Worklng groups were established to 
undertake regIOnal revlews 01 cassava subsectors One 01 the adlvltles In the regional 
revlews mclude the assessmem 01 constralnts In cassava productlOn and posl-harvest sectors 

Conslramts In ¡he cultlvatlon of cassava many times are related lo climale and sod type oí 
the envlronment In whlch cassava 15 produced Research approaches also are based on 
subsels of climate and sod types Thls Implles that an mventory 01 conslramts m cassava 
must be preceded by a proper classlfleatlon of eassava productlon zones Although the 
Cassava Global Strategy Development chose 10 work wlth regional reVlews, Ihe crltena for 
classlfleallon 01 produdlon zones should be unlform among Ihe Ihree cassava growlng 
contmenls In order to make companson and summatlOn 01 constramts posslble al the global 
level 

A classlllcallOn Ol cassava productlon based on climate and sod type has be en made for the 
eontlnent of Alnca (Carter et al , 1992) The resultJng edapho-cllmatlc class¡flcatlon 15 speClílc 
to cassava cultlvatlon clreumstanees The c1asslflcatlon entena are denved from a se! 01 
cllmate and sod condltlons (or cassava cultlvatlon that eover ¡he productlon of eassava at the 
global level Furthermore the AfrJca classlflcatJon 15 well-documented, refereneed and 
eontaJns exclUSive classes ¡hat are not amblguous 

Four cntena lor cllmate condltlons were applled mean growlng season temperature, dry 
season, dady temperature range, and seasonallty For sod type elght classes were 
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dlstmgulshed dependlng on solf texture, dramage prablems, and aCldlty, among others The 
128 classes that resulted were grouped Into seven l11am edapho-cllmatlc classes for cassava 
productlon 

OBIECTIVES 

Thls proposal alms at preparatlon of edapho-cllmatlc clasSlflcatlon for cassava praductlon In 
Latm Amerlca and ASia The cntena for classlflcatlOn are similar to the ones m the 
classlflcatlon tha! was prepared for Afrlca before 

Second obJectlve 15 to dlstnbute the clasSlflcatlons to natlonal cassava research Instltutes In 
order to streamlme research Inltlatlves and strengthen Interactlon 

MHHOOOLQCY 

The Land Use ProJect at CIAT IS responslble for the preparatlon of edapho-cllmatlc 
clasSlflcatlon of cassava productlon The clasSlflcatlon for ASia reqUlres the productlon of an 
mterpolated cllmate fde We wllI extract topographlc data fram the NOAA 10 mmute digital 
elevatlon 1110del Then uSlng Inverse square dlstance welghmg and correctlon for lapse rate 
the ramfall, tel11perature and dlurnal temperature range for each pixel are estlmated from the 
5 nearest statlons Appraxlmately 3500 slatlons are avadable from ¡he CIAT Cllmate 
database A Fortran program 15 then used to read the monthly values tor each pixel and 
asslgn ¡he cllmare classl{¡catlOn class An IORISI Image 15 formed of ¡he cilmate classes Thls 
Image 15 then overlald on soil condltlons m ARClINFO usmg the digital verslOn 01 ¡he F"\O 
Sods map oí the world at 1 5 000,000 Thls procedure wdl probably not produce good 
results for certam smalllslands but should be robust íor mamland ASia and the larger ,slands 

The dlstnbutton oí maps wlth edapho-cltmatlc classlflcatlon wllI be ¡he responslblllty of 
CBN The data base oí CB~ wdl be ullllzed lo get a good CQverage m the dlstrlbutlOn oí 
maps among natlonal, and other, research entltles al! over the world 

TllvlE FRAME 

The edapho-cllmallc classlÍlcatlon for Latm Amenca has be en prepared In July 1996, shortly 
after the start of ¡he Clobal Strategy Oevelopment Thls took about two days of ClAT SenIOr 
Staff time 

The preparatlon oí the class¡{lcatlon for ASia wdl take three weeks time of a LUP AssoClate, 
and three weeks time oí LUP Senior Staff The work can be done al any momen! slnce the 
necessary data are already avadable at ClA T, Ihe only thmg IS that 1I has lo fll In wlth other 
actlvltles In Ihe Land Use ProJect It IS expected thal the work 15 completed before July 1997 

Olstnbutlon oí maps IS scheduled for Augu5t 1997 
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EXPECIED PROOUCT5 

A dasslflcatlon system Iha! covers cassava productlOn worldwlde wlll be available The 
clasSlílcatlOn serves a wlde range 01 purposes Flrsl of all II IS gOlng lo be used In ¡he 
regional revlews for the Global Stralegy, but thereafter InternatlOnal research centers as well 
as nallonal research Inslltutes may make use of ¡he classlflcatlon system m that they base 
thelr cassava research po!;cy on a sClentlflcally sound clasSlflcatloo system Researchers 
worldwlde will Interact based on one, common platform for cassava claSSlflcatlon A proper 
Identlflcatlon of target zones lor cassava research 100tlatlves wlll eocourage progress 10 

C3ssava research 

In USD terms 

IFAD ClAT 

Classlflc¿ltlon for Latln Amenca 500 

Classlflcatloo lor ASia, i 

- data compllatlol1 1,500 

- programmmg 3,500 

Pnntlng of maps 250 * 

Olstnbutlon 01 maps 750 * 

TOTALS 5,000 1,500 

* figures to be revlewed 
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EDAPHO-CLIMATIC CLASSIFICATION OF CASSAVA PRODUCTION 

FOR LATIN-AMERICA AND CARIBBEAN 

[IJ] Lowland hwmd 

11 AcJd SaVIUlD8!i 

Ii:l Non AcJd Savannas 

D Lowland Senn-and 

• Tropical ffigbJands 

11 SUbtropll: lowland 

[11 Subtroplc ffigbJands 

D And or too cold 

+ 

SCALE 1 34 000 000 

Jo"," P G (1996), "Carter" a Fortran subroutlne for 
cassava classtliratJon. Verrnoo 21 ClAT Cah, ColomblO 

+ 

r§]~ 
July 1996 



EDAPHO-CLIMATIC CLASSIFICATION OF CASSAVA PRODUCTION 
FORAFRICA 

+ • 

IBI Lowland bumid 

• Aad Savannas 

111 Non ACld Savannas 

D Lowland Semi-and 

• Tropkallllgblands 

[gI Subtroplc Iowland 
+ • SubtroplC HIghlands 

D And or too eold 

SCALE 1 27000 000 

Jo .... P G (1996), ·Carter" a Fortran oubroutme for 
...... V8 cJassdiamon. Version 2 L CIAT ea ... COlomb .... 

+ 

+ 

lu1y 1996 
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LATIN AMERICA - CASSAVA CULTIVATION In Ihe SUBTROPICS 

Respondenl Number LC1 

Area 
Y,eld, .n Ton/Ha 
Pnce In USDIT on 
Esl,maled yleldlncrease 
Calculaled yleldll1crease 

YIELDGAIN 
Plantlng material 
Pathogens& Vlruses 
Pesls 
Genetlc charactenstlcs 
SOlls&Crop management 

Cassava area, In Ha 
Yleld, In Ton/Ha 
Esl,mated yleldlncrease 
Calculaled yleldlncrease 

YIELDGAIN 
Plantlng material 
Palhogens& Vlruses 
Pests 
Genet.c charactensllcs 
SOlls&Crop managemenl 

182000 
147 
725 

104% 
166% 

30% 
34% 
33% 

8% 
61% 

1997 - 3 Otn 
we.ghted avg 

260800 
16 

103% 
162% 

22% 
27% 
24% 
15% 
74% 

LC5 

30000 
25 
40 

50% 
57% 

8% 
16% 
9% 
2% 

22% 

1997 - 3 Otn 
non-welghted avg 

260800 
19 

95% 
144% 

14% 
19% 
14% 
19% 
79% 

LC6 

48800 
173 
365 

131% 
210% 

3% 
6% 
1% 

47% 
154% 

1993 data 
ENTIRE SUBTROPICS 

807000 
14 

71% 
89% 

6% 
21% 
10% 
9% 

43% 



---------
LATIN AMERICA - CASSAVA CUL TIVATION In lhe HIGHLAND TROPICS 

Respondenl Number 

Area 
Yleld In Ton/Ha 
Pnce, In USDlTon 
Estlmaled yleldlncrease 
Calculaled yleldlncrease 

YIELDGAIN 
Planllng matenal 
Palhogens& Vlruses 
Pests 
Genetlc charactenstlcs 
SOlls&Crop management 

LC9 

4000 
12 

125 
50% 

438% 

41% 
49% 
93% 

108% 
141% 

1993 data 

--------

ENTIRE HIGHLAND TROPles 

Cassava area In Ha 
Yleld In Ton/Ha 
Eslimated yleldlncrease 
Calculaled yleldlncrease 

YIELDGAIN 
Plantlng matenal 
Pathogens& Vlruses 
Pests 
Genetlc characlenstlcs 
Solls&Crop management 

417000 
10 

100% 
121% 

7% 
14% 
6% 

40% 
54% 



LATIN AMERICA - CASSAVA CULTIVATION In the LOWLAND HUMID TROPICS 

Responden! Number 

Afea 
Yleld In Ton/Ha 
Pnce In USDlTon 
Estlmated yleldlncfease 
Calculated Yleldlncfease 

YIELDGAIN 
Plantmg matenal 
Pathogens&Vlruses 
Pests 
Genellc charactenstlcs 
SOIls&Crop management 

Cassava area, In Ha 
Yleld In Ton/Ha 
Estlmated yleldlncrease 
Calculated Yleldlncrease 

YIELDGAIN 
Plantlng matenal 
Pathogens&Vlruses 
Pests 
Genellc charactenstlcs 
SOlls&Crop management 

LC10 

3000 
12 

100 
67% 

263% 

12% 
38% 
12% 
88% 

114% 

1993 data 
ENTlRE LOWLAND HUMID 

417000 
12 

103% 
109% 

17% 
15% 
4% 
20% 
55% 



LATIN AMERICA - CASSAVA CULTIVATlON In the LOWLAND SUBHUMID TROPICS 

Responden! Number LC2 

Area 
Yleld, In Ton/Ha 
Pnce In USDlTon 
Esllmated yleldlncrease 
Calculated yleldlncrease 

YIELDGAIN 
Plantmg material 
Pathogens& Vlfuses 
Pests 
Genetlc charactensllcs 
SOlls&Crop management 

Cassava area In Ha 
Yleld, In Ton/Ha 
Estlmated yleldlncrease 
Calculated yleldmcrease 

YIELDGAIN 
Plantmg mateflal 
Pathogens&Vlruses 
Pests 
Genetlc charactensllcs 
SOlls&Crop management 

42000 
125 

79 
50% 

202% 

44% 
16% 
12% 
28% 

102% 

LC11 

1993 data 

4000 
10 
55 

150% 
310% 

16% 
32% 
12% 

124% 
127% 

1997 - 2 Qtn 
non-welghted avg 

11 3 
67 

100% 
256% 

30% 
24% 
12% 
76% 

115% 

ENTIRE LOWLAND SUBHUMID 

918000 
10 

100% 
129% 

18% 
16% 
19% 
20% 
56% 



Cassava area, In Ha 

Yleld, In Ton/Ha 

Estlmated yleldmcrea 

Calculated yleldmcre 

Plantmg material 

Pathogens& Vlruses 

Pests 

Genetlc characterlstlc 

SOIls&Crop manage 

Cassava area m Ha 

Yleld, In Ton/Ha 

Estlmated yleldmcrea 

Calculated yleldlncre 

Plantmg material 

Pathogens& Vlruses 

Pests 

Genetlc charactenstlc 

Soi!s&Crop manage 

LOWLAND HUMID LOWLAND SUBHUMID LOWLANO SEMI-ARIO 
LAG -[1993 r LAG -11993/ LAG 1J 9931 

{417000} {918000} {222000} 
12 10 7 

103% 100% 114% 
109% 129% 177% 

17% 18% 40% 
15% 16% 9% 
4% 19% 27% 

20% 20% 34% 
55% 56% 68% 

I North Brazll ) 

¡ 1997 - LC3¡ 

\North-East Brazir¡ 

{.. 1997-LC4, 

800000 1100000 
13 10 

97% 125% 
228% 277% 

8% 30% 
18% 42% 
35% 20% 

101% 80% 
66% 105% 

j., lA _ vi 
/J '" ¿ /., '" ~cL 

/JI;< t./..", t-...... ti ? ¿ -- - .,.:1.. eL 
..-:J " h\. L - A/l ( J 



ReSDondent Number 
- o o Posltlon 

01 Zone 
02 Area 
O 3 Ac ualYleld 
O 4 Porent:alYlelo 
D 5 ProducerPnce 
:J 6 _ExcnangeRate 

P!a_ntIil9 material 
1 3 _Quailty 
1 4 Avaliabl!Jty 
1 5 Other 1 
1 6 Other 2 

~at!1ogens & Vlruses 
2 3 BactBhght 

Pests 

2 <1 Anthracnose 
25 Mosa:c 
2 6 Ang!JlarBrownLeaf 
2 T OtherLea¡ 2 
2 a RootRot Sort type 
2 9 StemRot 

2 ~ o OtherRoor 1 
2 '1 OtherRocr 2 
2 "2 Wncr.ess Brcom 
2 í 3 SUpere!cngatlO.1 

33 MealyBug 
3 4 GreenM¡te 
35 RedMlte 
36 Tnes 
:> 7 Horrworm 
3 8 Other 1 Whlt€ flv 
3 9 Olner 2 Gal: mielge 

:3 10 Other 3 Stem bore 

Genet¡c c'íaractenstlCS 
4 3 OroughtSusc 
44 LowYleid 
4 5 LateBL.lklng/Matur 
46 PoorGerm 
4 7 LackEanyVlgour 
4 8 'N1deCanooy 
49 Otner 1 

410 Other 2 
4 11 Other 3 

SOlls and CfOD management 
5 3 LowSollFertlllty 
5 4 PoorSollFhyslcs 
5 5 So¡!Eros¡cn 
:5 6 Sahmty 
5 7 SOllAcldlty 
58 SurfaceTemp 
5 9SuboPtlmalFleldMa 

5 tO InadeQSoaclng - -
5 11 InsuffCropCare ~ ---
5 t2 Olher t .. 
513 Olner 2 

Non ~::.op relatad constralnts 

- "100 
5 80 
6 30 
5 60 

6 
6 

5 
7 
6 
7 
4 

4 

6 
6 

9 na 
8 
7 
7 
7 
7 

4 
8 
3 

-11 n al 
9-
9 
7 

10 na 
-f_ 

50 

10 
5 

30 
2G 
25 
30 
80 
80 
30 
50 

:;a 
30 
30 
20 
20 
40 na 

60 
30 
80 

na 
50 
30 
70 

n. 
50 

63 CredltAvi:ulablllty ----. n a 
__ 64 TechnAssJstanceiTr 2 60 ñ a 

6 5 LabourAvallabllity ---4--- ~50 ñ a--
e 6 Other 1 ~ 

57 Other 2 

2Q 
5 
5 
5 

10 

5 

;0 
5 
5 
5 

'5 
10 
5 

10 

10 
le 
5 
5 

20 
5 

30 

io - -

5 
'0 

20~ ~ 

-20ók--~----~-
4% 
2u/o 
3% 
0% 
5% 
QU/o 
On/o 
0% 
1 o/n 

0'%) 
lotal 

3'lf" 
1% 
1% 
2°/", 

12% 
8{!/~ 

2°/1) 
5% 

lotal 

0% 
3% 

- 3%-
1% 
1% 
0% 

total 

1~b 
2% 

14 '% 
0% 

~5°k -~ 

2°;:' 
J% 
0°/0 

__ :=,!.oyo =-=_ 

34% 

tOtal ·······¡n% 

------ -6n/~-
______ . 00/0 ~_-___ ~. ___ _ 

_____ 0% 

---- tetar 
~_ ... ~~-~= 



Respondent Numoer 
o o POS¡lIOn 
D 1 ~Zone 
02 Areal-2 
03 ActualY"M 1 

,li,ctualYleld 2 
04 POrermaIY.C!d 

PotenllalYJeJd 2 
O 5 PrQcucerPnce A 

ProcucerP'lce 8 
06 ExcnangeRate 

PlaOHng matenal "RAN]<ING ~~REA (1) YIELOG~IN-1'Il' 
1 3 Quahty 2 40 40 
1 4 AvallabJl¡ty 
1 5 Cll'1er 1 ' 
160mer2 

,-' -'--70 -'0··-

palhogens & V¡f\Jses 

Pests 

23 Bac 8hght 
24 Amhrao;ose 
25 Mcsalc 
2 6 OlherLeaf í 
2 7 OtherLeaf 2 
28 KootRol 
29 SternRol 

2 10 OtherRoot 
2 i OtherRóot 2 
2 2 
2 13 SuoerelongatJon 

3 3 \1eaty8ug 
34 GreenMlle 
35 RedM¡te 
36 Tnos 
:3 7 HornwOftn 
3 a Cther 1 Ster:1bOrer 
39 Other 2 

310 Cther 3 

GenC1IC charaC1CnStlcs 
4 3 DroughtSusc 
44 LowY'cJd 
4 5 .... ate8ulkl;¡g¡MarUf 
4 6 DoorGerrn 
4 7 LackEz¡r!yVlgour 
4 8 W¡deCanopy 
49 Olher 1 

4100lher2 
4 '11 Cllier 3 

SOIIS and Croo manaaer.;enl 
5 3 LowSo:lFert¡l¡ty 
5 4 PoorSoll?hys¡CS 
;; 5 SOllcfoslon 
56 Sahmly 
57 SollAc¡dlfy 
58 SurfaceTemp 
59 SuboptJmalFleldMa 

5 10 InadeQSoaang -
5 11 :nsuffCropCare 
512 Other 1 
5 13 Olhe' 2 

NQn crop related constralnts 

2 
4 
3 
5 

5 
4 

2 

2 
7 
6 

5 
3 
4 

6:3 CredltAv:allab1hty ---- - 1-
54 -TecnnAsslstancerrr--'- 3 _.­

__ 6 5 LabourAv3Jlablltty -- ---~- ~-

66 O 1 BW.llne$sAtbtOd-~~ 2---
6 7 Olt!ef 2 ~-- ~ 

80 

20 
5 

20 
1 

40 

10 
'0 

20 
40 

70 

70 
:0 
20 

60 
40 
80 

na 

20 

13 
5 

'0 
15 
20 

40 
20 

30 
40 

40 

30 
lD 
20 

20 
30 
30 

-YIELDGAIÑ FOR THE 
. ·ENl1RE ZONE- -. 

- 16% _.~ ---~-
----- -i8O/;;----------
~ - -- -- -_.---

·'6% 
0% 
01>/" 
0% 
0% 
0% 
OO~J 

O·, 
0% 
no;; 
OC"/.:o 

total 16% 

Qo/ 
2Q~ 

O'. 
2% 
OV 
84/4 

Oh 
0% 

total 12% 

4 • 
210 O. 
6i1 

";6% 
0% 

tatal 28% 

29°1) 
0%, 

21°'Ó 
1% 
4% 
00/ 

12 ';, 
12% 
24,4 

0% 
~b% -------~----~--------~ 

0% ~-~ ----~---------~----~--

~ _t6"/o ==~----
ICHal 

:::====::""== 



Pathcgens & Vlruses 
-- 2"3 8aCtShght-

2'4 Anth-racncse 
25 Mcsale 

Pests 

26 Other j 

2 7 OtherLeaf 2 
2 8 RomRot 
29 StemRot 

2 10 O:nerRoct 
2 11 í=rogsklr. Dlsease 
2 12 
2 13 Suoerelo,'lgatton 

33 Mealy8Lg 
3 4 GreenMJte 
3 5 ReaMlte 
3 6 Tnps 
37 Horr:wcrm 
3 3 Otoer 1 Wh,te fiy 
3 9 Other 2 

310 Other 3 

Genetlc charactenSllCs 
4 3 OrougntSusc 
t! 4 LowJleld ~ 

45 LateSlJlklrglMatLr 
46 PocrGerm 
4 ! LackEarlyVlgou~ 
,4 8 W:deCanooy 
49 Other j 

,4 10 Other 2 
411 Other 3 

SoJls ana Crop management ~ 
5 3 LowSol!Fefllhty 
5 4 PoorSol¡PhYSICS 
5 5 SOIIEros¡on - - -
56 Sahnlty --
5 7 SOJIAcli:llty 
5 8 Surface T em p 
5 9 SubootlmalFleloMa 

._~ 10 InadeoSpacJng 
5 11 InsuffCropCare - -

~ 12 _Q 1 Late PI"r~!!)g 
5 13 Otne, 2 

7 

6 

2 

7 

6 
3 
6 
8 
2 

2 
6 
3 
3 
2 

2 
2 
2 

11 

40 
15 

2 

dO 
12 

2 

iD 5 
4Q --2( 
20 5 
60- 2 

100 20 
30 15 

0°'0 
0% 
Q:% 

i9!al 

.. Q/a 

1(¡~ 

20% 
5% 
Oo/a 

____ Oj'c _ 
~ ~l?t?.! ~ 

20 60 12% 
86-·~ -_ .. - 80 ~- ~-~- ·-64% ---~--------
20 ~--10~-~- - 2% 
20 -~ 1S 30/" 
40 -20 8% 
60 20 12% 

--~-- ---~._-~"-"--- .~._-

JotaL_ -_§§!i=-___ _ 

---~-~ ~---~--_._---~ 
-----~---~ _._-----. __ ._- --=;-,._ .. _ .. _=~--.-

-- 228%·----
_._-~-_.~_ .. _- -
===:;;;;:;:;=::-= 

--~----------



P3thog~.~S & y~~~~ ~ =~_~._=_-= -···--.---~--.---c;-------"'_'--'--'-·""---·"c".---.--.-.---- .--.-
--}¡ '~~~~~¿:~se-- ~ -.- ---.-. .¿¡----.-... ;;..----.--~'--... -----~-~((i_---.---... ----

Pests 

2 5 MesaJe 
2 5 Othleaf i WJtchess8roo 
2 7 Otherleaf 2 ~-
28 RootRot 
2-9 StemRot 

2 ,o CtherRoot 1 
2 11 OtherRoot 2 
2 12 
2 13 Suoere!ongatlon 

33 Mealy8ug 
34 Greenl\lhte 
35 RedM~e 
36 Toos 
3 7 -¡....:o-rnworm 
38 Other 1 
39 Otner 2 

310 Olher 3 

Genetlc Charactenstlcs 
4 3 DroucntSusc 
4 4 lowY~efd 
4 5 LateBu,klnglMatur 
4 6 PocrGerm -

4-7 LackEarTYVlgour 
4 8' WldeCanopy -
49 Olher 1 

4 10 Olher 2 
411 Other 3 

7 
1 

2 

4 

40 

-'00 
,00 

166 

TO(i _ 

- 100-'-

-10C 

- -_.-- -'-~'¡c.' 

oo~ 

0°/(1 
0% 
0%, 

tQLai 

S'Yo 
10% 

0% 
"~O% 

5'% 
º-o/Q 
0% 

- - ~-- ~O% 

--~ --~-_ .. _--."_._- tcta¡-
20% 

- ~-- - 0%" 
-----~-~-- -- 50% -

-0% _. -~-------.-
3ón~-

total- --800/; -- ---
--_.~---.- --- - -~ _. -- ---_.-

-_ ... - --.. ---

:;;::;:======= --_ .... _._--_. --'---'- ------.... ---



ReSDondenr Number 
o o Poslhon 
01 Zene 
02 Area 
C 3 AClUslYleid 
e 4 PctemiaJYleld 
o 5 PrOducerPnce 
o 6 ExCná¡¡geRate 

Plannng matenal 
í 3 Quallty 
1 4 AV3tlab¡j¡ty 
1 5 Infected plarrtiOg man::nal 
1 6 Olher 2 

Pathogens & Vlruses 
2 3 8actBIIght 
2.4 Amhracnose 
25 Common MosaJe virus 
2 6 OtherLeaf 1 
2 7 OtherLeaf 2 Cercoscora 
2 8 RootRot Phyrophthora 
29 StemRot 

2 10 OtnerRoor ! 

2 1 i OtherRoot 2 
2 12 
2 13 Suoere:ongauon 

33 MealvBug 
3 4 GreenMJte 
35 RedMlte 
35 Tnps 
37 Hornworm 
38 Olher 1 
39 Ocher 2 

3 '0 Other 3 

Genetlc charactensecs 
4 3 DroughtSusc 
44 LowYJeJc 
4 5 Late8uJklng/Matur 
46 PoorGe;m 
47 LackEarlyVrgour 
4 8 'N1deCanopy 
49 Other 1 

410 Other 2 
411 O'har 3 

SCHls and Croo management 
5 3 LowScliFertlhty 
54 PoorSo¡IPhyslcs 
5 5 SollEroslon 

BANKING AREAJ%} 
2 

na 

3 

4 

3 
5 

2 

1 
8 

a 

9 

9 
9 

4 
10 
2 

na 

- -50 
O 

25 

25 
5 

,5 

1 
30 

30 
25 

5 

30 
3 

25 

-

na 

56- Sallnlty na na na 
5 7 SollAcldlly 
5 8 Surface Temo 
5 9 SubOPtlmalF'eldMan 

5 10 InadeqSpacmg 
5 11 InsuffCropCare 
5 12 Control of 
5 13 Other 2 

Non crop reiated constramts - - .-
6 3 CredItAva¡labll¡¡i~--=-::= -
6 4 Tech~Asslstancerr( 
6 5 LabourAvall qua"nt lq"üaiifC 
6 6 Plantlng/haNest maChlner"~ 
6 7 CommerClallzatICn -

10 125 

-9 25 
3 30 
4 40 
3 15 ------. -

-- 20--·-
- --

5 
10 

20 

70 
O 

o 
35 

35 

30 
25 

3 

10% 
~-6% 

to~ai __ .~!8Q!o~ .. __ ~_ 

- 16(yo~-

00
/" 

% 
0°1,> 
i% 
1 CID 

Q0l¡, 

0"/0 
Oc/v 
0%,1 
3% 

total 16% 

1 Dio 

al.yo 
J% 
0\1/0 
9% 
0°/" 
01,1/0 
0('/0 

tOlal 

total 

9% 
1% 
T:>/<>-
0%) 
0%-
0°10 
1'% 
2%, 

2% 

~-_.- - -3% 

-~"'-_ ... _-- =.=-~.~ ~% 

total 0% - -_ .. --
67% 

===;:;=:::=== 



P_~1h29~~ &. Vlruses 

Pests 

2 3 Bac!8Irgr,t 
2-4 Anthracnose 
25 Masale - .. -- ~~-

2 6 Cercaseora Eer"'nlgsll 
2 7 Cercos Dora VJccsae 
28 RootRot 
29 StemRct 

2 10 Phylhop.,tora Drechslen 
2 ¡ 1 RoseJllma Necatnx 
2 <? ,-
2 13 Suoerelongatlcn 

33 MealyBug 
3 J. GreenMlte 
35 RedMlte 
36 TrlOS 

3 ~. Hornwcrrn 
3 8 PseudococJs mandlum 
3 9 Neo Silba sp 

~3 10 8emlsI8 so 

Genetic charac enstlCS 
=-~~ <1 -f QroughrSusc 

4.:; LowYleid 
4 5 LaieBiilku'lglMa!ur 
4 6 PoorGerrn 
47 LackEar'yVlgouf 
4 8 WldeCanopy 
4 9 ReSlst lO Xanthomcnas M 

4 10 :"'ow dr¡ rnatter >pharv I 

4 11 Sad cookmg qualrty_ ~Pl:.~ 

Soll~~nd Croo management 
53 LowSollFertlhty -
5 4 PoorSollPhvSICS 
55 SOllEroslOn" -~-~ 

- 5: 6 saliñíty .. _- -._-

5 7 SOllAcldlty 
-- -'58 SurfaceTemp -
-~--5 9 SuooPtJ;;aTF!eldMa~n-·---··_--

3 
7 

1 
G 5 

1 2 
2 30- -
3---5-
4 ---16--

.5 10 l.naoeQspacing=-- =~-===_ 5 
5 1 i InsuffCropCare 
5120lherl -

.. _ ~ 13 O!her 2 

0% 
0% 
0-1,% 

0% 
- 0%-

O()/c.-"~ 

total 

Q0{¡ 

0% 
00/0 ~~-

0% 
;t</a 

- 00/0 ~ 
--0% 

- -"-_·_~-_··O-o/Q-~·_~ 

__ ~ __ =Eii~L-=._- -1"~ 

47"'/0 



Rescondenl Number 
o o Pcsltlon 
:1 ~Zoñe 
O~2-Area 

03 ActuaIY'e!d 
O 4 Potent:a¡Ylt~ld 

O 5 ProducerPnce­
O 6 Exc:1angeRate~ 

p1antmg materia! 
~ 3 Quallty 
1 4 A.vadaotltty 
1 5-0rseaseSiPeSts Irlfectlons-
f6-0ther 2 -- ~-.-

Pathogens & Vlruses 
-2 3 Bac'Bhght 
24 Anthracnose 

Pes,s 

2 S Masa¡c virus Velo 
2 6 Micoplasma 
2 7 SU:Jerelongation 
2 8 RCCIRot SOl! d!sease í7} 
29 StemRot 

2 10 FrogSkln Dlsease 
2 11 OtherRoot 2 
2 12 
213 

33 Meary8ug 
3 4 GreenMlte 
35 RedMlte 
36 Tnos 
37 Hornworm 
38 Whlle Ily 
39 Other 2 

310 Other 3 

Genet¡c charactenstlcs 
d:} DroughtSusc 
44 LowYI€!d 
4;:, late8u!klng/Matur 
46 PoorGerm 
4 7 LackEarlyVlgour 
4 8 W¡oeCanopy 
4 9 Root quahty 

4 iO Harvestrbrllty 
4 i 1 Productton or stakes 

SCIJS and CroD management 
5 3. LowSoilFertrJlty 
5 4 PoorSmlPhysiCS 
5 5 SOIIEroslon 
56 Salmnv 

_ 5 7 SOIIAc;d¡ty 
58 SurfaceTemp 
~5 9 SuboptlmaJFleldMan-
5 10 lnadeqSpaCJng -~ --
5 11 InsuffCrop-gáre -
5 12 Olher 1 
5130lher2 

a 
7 
2 
4 
1 
6 
2 

7 
2 
5 
8 
1 
3 

1 
3 
5 
5 
7 
6 
2 
3 
3 

2 
7 
5 

11 
7 

5 
5 
7 

-~-

-~ - --
-~ -----3D 

100 
30 

S 
10 
40 
50 

2 

10 
40 
10 

80 
20 

40 
100 
30 

100 
30 
30 na 

100 na 
30 na 
30 

75 
30 
30 
O 

40 
-~---

~o 

50 
30 

50 
2 
2 

4C 
30 
70 

5 
40 

30 
5 

"O 
10 

100 
10 
20 
'o 
5 

20 

50 
20 
10 
O 

10 

30 
10 
5 

- ~-YiELOGAIN F6R THE 
~- ENTIRE taÑE -­

- ~-40'% - -

-::)1110 

- ---- tota¡-·~-~-·- i6% --._---
-- -150'10--

---- ----2%-----

1 "/i,) 
2U1o 

3% 
28% 

3°/a 
10 /0' 

0% 
oo~~ 

OCio 
tot'al 54% 

0%; 
12% 
1% 
0% 

32.0'0 
20/:) 

0% 
0'% 

total 

40% 
10% 

SOlO 

10% 
2<l{, 

O%l 
0% 
0% 

38% 
6% 
3% 
0% 

---4-% --

47% 

~·---O'Ok-----~- -~-

15%--­
!)%-_.~ -

-~- ~-~----

__ ~~2~% 

tatal ...J?-o/~ 

rotal 0% 



Pests 
33 MealyBe9 
3 4 GreenMlte 
:fs RedM;¡e-- - -

-"36 Tnps 
37 Homworm 
38 Stemborer 

- 39 (ViI'lUELA) 
-J :0 Qther 3 -

Geñetlc charac!enstlcs 
-4 3 Oroi.JghtSusC 

~··-4-4 LowY!eld -- ~ .. _-_.~ 

~ 5 LateBu,klng/Matur -
46 PoorGerm 
4 7 LackEar!yVIgour 
4. 8 W¡deCanoDY ~ 
49 OIMer 1 

4 10 Not steady7(voICam¡entO) 
4 11 Pest ha~e~~ Q~~Q~~tlon-

2 --3 50 

~ _ 2llL_____lQ_ 



Respcndent Number 
o o PCS¡tl0n 

o f Zene 
02 Area 
O 3 Ac ua,IYleld 
o 4 Porentla¡vleld 
O S PrOducerPnce 
O S ExchangeRate 

Plammg materla! 
1 3 QuatJty 
1 4 Ava¡iaDlJity 
1 5 Shúnage of trTlOfOVed mát~ - --
16 Other2 ~ ~.- -._-

Pathogens & V¡ruses 
-2 3 BactBlIght 

Pests 

2 4 Anthracnose 
25 MosaJe 
2:3 OtherLeaf 1 ¡P'homal 
2 7 OtherLeaf 2 Cercosoora 
28 RoctRot Fusanum 
2 9 Ste.rr:Rot 

2 10 FrogsKln dJsease 
2 -¡ 1 VIruela 
2 2 
2 '3 

33 Mealy8l.g 
3 4 G(eenM¡te 
35 RedM¡te 
36 T"ps 
3 7 Homwo~ 
3 8 Ch¡Z3S Worrr type 
3 9 HormIga amera 

3 10 Chmche de !a viruela 

Geneuc cnarac enstlcs 
4 3 Dro·..:gntSusc 
44 LowYle!d 
4 5 LateBulk¡ngiMatLr 
46 PoorGerm 
47 lackEarlyVlgour 
4 a WJceCanooy 
ti 9 Volcamtento 

4 10 Excess of 'I190L.r 
-411 Other 3 

Satis and Croo management 
53 LowSodFertlllty 
5 4 ?oorS01¡P~YSICS 
5 5 So¡iErcSlol1 
56 SallnJty 
5 7 SCIIIAc:d¡ty 
5 a SurfaceTemp 
5 9 SuboptlmaIFleldMan--

_ 5 10 JnadeqS02Ctng ~ 
5 11 InsuffCropCare 
512 Other 1 
513 Other 2 

8 
4 
8 
8 
8 
7 
7 

7 
7 
7 
7 
6 
2 
3 
4 

-----. --~ ----.~- - ------ --tOra! -

20~----86--~-·--~-16%-

25 20- ---- - 5%-

3 5 0% 
60 40 24% 
10 
10 
2 
3 
5 

2 
5 
2 

10 
10 
70 
60 
20 

15 
15 
2 

20 
5 

2 
2 
2 
5 

20 
80 
50 
20 

í O{, 

0°/0 

0'% 
0% 

total 

oo~ 

O~/o 

0°'0 
1% 
2t1/

G 

56){' 
30us 
4% 

49% 

total 93% 

8 5 
3 90 
3 90 
6 20 
8 2 
5 60 na 
6 20 
6 60 

2 90· 
8 20 
3 60 

11 o 
4 80 

10 -- - -- 2 
9 40 --

-9 - 20 
7 ~ _40_. __ 

5 
50 
50 
20 
2 

10 
20 

0% 
45% 
45°~ 

4% 
0% 
0% 
2°{, 

'!2 G/
;) 

total 108% 

:::::::::=:==== 



Plantlng rnatenaí 
1 :3 Quaoty 
1 4 AvaJlab¡lity 
1 5 Other 1 
1 6 -Other 2 

Pathogens & Vlruses 
2 3 8ac18h901 

Pests 

.2 4 Anthí3cncSe 
25 Masaje 
2 6 O;nerLeaf i Cercospora 
2 7 OtherLeaf 2 Supere!angat 
28 Roo:Rot 
29 StemRot 

2 'o OlherRoot 
2 11 OlherRoot 2 
212 
2 ,3 

33 MeaJyi:3ug 
3 4 GreenMlte 
35 ReaM¡te 
36 Tries 
37 Homworm 
38 Olher 1 
39 Other 2 

310 Other 3 

Genetlc c~arac enS:lcs 
43 OrougntSl.,lsc 
4.$ lowYleld 
<1 5 LateBulktn~/MaUJr 
4 6 FJoorGerm -
4 7 LackEar~yVlgour 
4 8 V'lldeCanopy 
49 Orher 1 

410 Other 2 
411 O'her 3 

Sclis and Croo management 
53 LowSollFert¡lily 
54 PoorSoilPhys¡cs 
5" SOllEros¡on 
56 Sahruty 
5 7 SoJlAcu:my 
58 SurfaceTemp 
5"9 SubopumaiF!eldMañ---­

__ 5 10 InadeqSpacmg .-
5 11 Insuf'fCropCate - -

- 5 12-0ther' -------

513 -Other 2 

6 7 Other :2 

--2 

5 

4 
2 

3 
7 
8 
6 
5 

3 
4 
2 
7 
8 

-- 20 
5 

40 
20 

10 
30 
10 
30 

O 

50 
50 
60 
50 
30 na 

90 
4 10 

2 ---95--

total 

80 16% 
~ - -5--- --"-'------ocl()-~--~- --.~ 

20 
70 

20 
10 
5 

20 
O 

85 
50 
25 
10 

35 
15 

60 

40 

- ---"-OQ¡-
8% 

14% 
G% 
0% 

0'/0 
:J% 
0% 
0% 

total 38% 

2e/o 

3'% 
",o/u 

6°~ 
0% 
0% 
0% 
0% 

total 

0% 
43', 
25iJ.!c 
15% 
5% 
0% 

total 

32% 
2°'0 
0% 
0% 

57% 
0% 
0%-

12% 

B8% 

---- - -~;;-----.~--

------~:'f--------



Respondent Number 
o o Posltlon 
0-1~Zone 

02 Area 
O~3 ActualY:eld 
04 PotentlalYleid 
O 5 Pro-ducerP,,¡ce 
¡fa ExchangeRate 

Plantlng material 
1 3 Qua!1ty 

., 4 Ávallablllty 
150therl -
! 5 Otner 2 

,=~tl'!0gens & Vlruses 
2 3 BactBhghl 

PeSts 

2 4 Amhrac!'1Qse 
25 Masale 
2 6 OtherLeaf 1 Cercospora 
2 7 OlherLeaf 2 
28 '<ootRol 
29 StemRot 

2 :0 OtherRoOi 1 
2 11 OtherRoct 2 
2 ,2 
2 13 StJoerelorgatlon 

33 MealyBcg 
3. 4 GreenMlte 
35 RedMI:e 
36 Tnos 
37 Hornworm 
3 a Other 1 Stemoorer 
39 Other 2 

3 la Olhe, 3 

Genetlc charac enstlC$ 
4 3 DrougntSusc 
44 LowY¡eld 
4 5 Late8uikmg¡Matur 
46 PoorGerm 
47 lackEar;yVlgcur 
4 8 WldeCa"'oDY 
4 9 Dlher 1 

410 Other 2 
4 ~1 OIMer 3 

So!is and Crop maflagement 
5 3 lowSo¡iFertlhty 
5 4 PoorSOllPhYSICS 
5 5 SollEroslon 
56 Sallmty 
5 7 SOllAcldlty 
5 8 $unace Temo 
59 SuboptlmatFteldMar. 

5 10 InaaeqSoac ng 
5 ~ 1 InsuffCropCare 
5 12 Other 1 
513 Clher 2 

5 70 5 

3 
5 
4 
6 
2 
1 

3 
2 
6 
4 

5 

10 
3 
9 

·---8 

7 
6 
5 
4 

10 
30 
15 
15 
10 
35 

70 
80 
40 
50 
25 

15 
10 
10 
15 
5 

10 

40 
80 
35 
30 
10 

80 60 
40 50 
50 10 
lO 30 
O 0-

90-- - ---5-
io- 50 
20 20 

'90 30 

- ·---·-~28%--
--._-~ .. OOk~--

- 0°16-
4% 
0% 
ao~ 

C%l 
0% 
0% 
0°/0 

0°10 
total 

20!~ 

3% 
2"', 
2Gb 
~% 

4% 
Oo~ 

0% 
tetal 

28% 
64% 

- 14% 
15% 
3% 
C%, 

32% 

12% 

tetal -124% 

48% 
20% 
5% 
3% 
0% 

-5% 
15"/0 

- -~-

4"/0-

2~'<.J 

total O%~ 



ANNEX5 



LA TIN AMERICA ST ARCH 

Paraguay (1) 

ConverslOn of root froto star" 20% 
Estlmated decrease In Processmg Coses 21~/1J 
Estlmated Inc ease rn Starch pnce 25:1,? 

South arazll (2) 
25% 
38Ctó 
0% 

CONSTRAINTS ProcCostsDec ease ProductPncalncrease ProcCostsDecrease ?roCl.lctPnceincrease 

Roo! quality 
?rocess¡ng technoiogy 
Product marketing 

TOTALS 

Converslon of root ¡nto starc'l 
Esumated decrease In ProceSSlng CostS 
Estlmated ¡ncreaSe In Starc!-¡ prtce 

CONSTRAINTS 
Root Quahtv 
Processmg tecnnology 
Product markenng 

TOTALS 

32% 27% 13% 2% 
10;;1/0 10'/0 15% 3010 

North 8raz,I (3) 

ProcCostsDec ease ProductPncelncrease 
4% 2'!lo 
G% 30% 
O"'Ó 55'/i',¡ 

---- .. . . .. 
4,0/, 87':10 

0% 
----- •. _----

South Brazol (4) 

28% 

30°t; 
11%, 

2°
1
" 

ProcCostsDec ease 
2'::/:; 

11 CIC 

COI, 

13°~ 

10% 

ProduCtPnce!ncrease 
1% 
0% 
PI, 

2~!o 

AVERAGEAVERAGEAVERAGEAVERAG AVERAGE" VE 'lAG AVERAGE'" VERAGE AVERAGEAVE'<A.G AVERAGEA VE'lAGE 

ConverSlon of mot ¡nto starch 
ESilmatea decrease In Process1ng Costs 
2Sdmated Increase In Starc, pnce 

CONSTRAINTS 
Root quallty 
PrcceSSI09 tec'mology 
Droduc marketing 

TOTAlS 

25~'Í: 

301':/0 

gel., 

ProcCostsDec ease PrOducrPncel ncrease 

22°10 

TOTAL «EVENVES 
21 Q/

1] 

20~/ó 

31°1, 



,1 

'STARCH 1 
" , 
I " 
'ResP9ndenl Number 'LP1 

"1 O O ~ Pas¡uon IAgncultural1extenslon I 

O 1 ¡Zone ¡Paraguay I 

O 21ProduCl INallve slarqh 
I O 31PrOduCI volume (In Ton) ! 13000 

04 ,FreshRoolEqurvalenl (In Ton) . 65000 
~ConverSlon; In % I 20°/" : 

241 55· 
O S 'Average rool prrce per Ton 100000 
O 6

'
Cui'renIProcessCoSls per uml 3aOOOO 

, RawMalerl~jCosts in USD per Ton of produc 
I 

07 ¡PotenProcCosts per unlt I 300000 
O alProduct Unir eqUJvalent ; 

Processlng Costs ¡n USO per Ton 
Poten1¡al decrease 

18357 I 
21%; I 

o 9 ¡Average prgduc! pfl~ I 
O 10 I Potent¡~j product poca 

I O 11 ¡CuHency exchange rate 

800000' Producl p"';e In USD per 1 on 3s6471 
1000000, IPotentlallllcrease 25% I 

2070 I ¡: ¡ I 

IRom' QUALlTY 
1 3, Hlgh eyanogen 

iPRODUCTiCOSTS 'pRICE I I I 
IRANKING VOLUME 'OECREAS INCREASE ProcCoslsDecrease PrOductprrcelncreasf 

10 90 Si 5°/11 0%1 
1 4 ILow dry manar content 
1 51HIgh p~rrsh~bllrly 
1 6 !Hlgh fibre content 
1 7 Poor st~rch pfOpertl~s 
1 8 ,Bad tasteltexturelcolour 
1 9 "¡Unusüal root slze/shape 

1 10 Olher 
1 1110lher 

1 I , I 
IpROCESSING TECHNOLOGY 
I 2 31Poor ha-odhng of raw mater 
1 2 4Low qualrly ollhe producl(s) 

2 51LOW converSlon rate 
26 Ilow capital efficlency 

I - - ~ 
27 ;law lªbou( ~fficlency 
2 8¡LOW w~t~r quahty 
2 9 Excess water use 

2100íher ~~ 

2 11 Olller 
212 Olller 

I . 
IPRO~UCT MARKETING 
, 3 3 iPo2r prO<!~~1 pacl<aglng 
I 3 4¡p22r handling 01 prod~CI 
. 3 5 ~ad physlcal mfrastructur. 

3 61Many ¡ntermedlanes 
3 7 §:ev~re pfl~ f1uctu~tIQns 
38,01her 
39 ¡Other 

31010lher 

I 

B' 60 si 51 4% 4%1\ 
4: 701 101 15 7% 11%,1 
7 t 80 10 51 B% i 4% 
81 801 51 5' 
Si 30! 51 10 
81 30] la' si 

I 

4{1j¡; 4'Yo 
2%1 3% 
3%1 2(1/0 
O%~ 0% 
O'ifo 0%1 

32%1 27°/(1 

I 
41 80 1 15' 201 
3~ 80 20: 20 
4 90! 2O, 20[ 
31 90. 301 25 
5 so! 301 301 
21 Bol 

, 
91 90! I 

. , 
¡ProcCostsDecrease lProchlCII (¡celncreas1 ¡ 12%! 16% 
I 16\1/" I 16% 
1 18%¡ 18% 

27'%1 23% 
27°/t) 27(%) 

Oiljl,) 0%) i 
0% OD/" 
0% 0% 
0;;/0 0% 

Q% 

100% ! 100'% 

I )PfQCCostsDecrease lPrOductPncelncfeas 
2 Boí na 

2;1 0% 20% 2 80. na i 00/111 4% 2 80 na 5, , 
0%,1 4!1/D 3 801 na 301 O%i 24% al 9°1 na 101 0%1 9% 

[ 1 0%1 0% .. 

I 
0%: 0% 1 0°/1.1 O%¡ 

I , I 
0"% 61°/0 



ISTARCH 2 I 
' 1 1, 
! Respondant Number :LP8 i I I ! ! 

1 O OiPOSltlon ¡'Large scale:starch producer & Heaq producers 9rgamsatJon! 
1 O 11zone Central South 01 B,aZlt I 1, 

O 2 ~P(aduct Cassava starch i I ; i I 
O 3 i Product voturne {m T on} ~ 250000! I 'GonverslOfll.lO "le 
04 ¡Fr€shRootEqutvalent {tri Ton} I 1000000 ~ 'RawMatenajCosts In USD per Ton of produc 
O 5 Average root pnce per Ton 50, 
06 CurrentProcessCosfs per urllt 80 i Processlng Costs In USO per Ton 

25%1 1 

20000 ; , 
O 7 I PotenProcCosts per unlt 50 lPotentlal decrease 

8000, 
38%1 O 8 ~Product UOlt ~qUlva¡ent ¡ 

O 91Average pr<;~duct pnce 360 ¡ IProduct pll4e In USO per Ton 
I O 10 lPotenbal product pnce 360 i IPotent¡allncreaSe 

360001 
0%1 

I O 11 Currency exchange rafe I 1 ,¡ '1 , i iPRODUCT 'C05r8 !PRICE 1 I 
tRoor QUAUTYRANKING 'VOLUME DECREAS INCREA5E ProcCostsDecrease 'ProductPrlcelncrease 
I 1 3 HJgh cyanogen 10 : 0% 0% : 
I 1 4fLow ~ry maller contenl l 80 10 8%, 0% I 

1 51HIgh p~nshabl"ty 3 : 80 I 5, 2 51 4% : 2% 
1 6 lHlgh fibre content 5\ 20 I 2 I I 0°/[1 [' 0% 
1 7 1 Pú~r ~Iarch prop~rtl~S 81! I I 0% 0% 
1 81Bad taste!texlurelcotour 9:, I i 0% I 0% 
1 9 Unusual root slze/sh~pe a , OOk 0% 

1 1010 R~slstance to rough handli 51 10: 2' 0%: 0% 
1 11 Other I I 0% 0% 

i f 

1 ,1 
PROCESSING TECIINOLOGY I 

i 3 ¡poor handling 01 raw mater 41 
2: 4 Deficlel1t equ.pment No-Iabaral 41 
2 5 Low yonv~r~lon rate I 3 
2 6 ! Low <!~p¡t!!1 ~fficlency 6 
2 7; low ¡abaur efficlency 8 
2 6 ! L~w wate, quality 7 
2 9 :IE~y~~§ water lIse 3 

2 10 Other 
2 11 IOlher 
2 1? l0tOer 

I 
PRODUCT MARKETING 

: 
3 3Poor produ¡;t packag,ng 
34 :Poor handling ~f product 
3 ? :ªª~ physlcªllnfrªstructure 
3 {) iMany 1I1termed¡anes 
3 71severe p-nc~ ttuctuattons 
38 Other 
:3 9 6th;;r 

3 1010the~ 

15! 
30: 
701 
50 
10 
20 
95 

l' na 
31 na 

50, na 

101 na 
20 na 

¡ 
21 

75 
101 
5' 
51 

si 5, 

! 
í 
i 

21 
21 
5 ' 
5: 

101 

r 13% 2%. 
, I ' 
\PfQCCústsDecrease IproductPncelncreas I 

0%: 0% 
0%1 2% 
7°!o I O'%~ 
3'Vo: O'Vó 
1%! 0%) 
O(l/{) i 
5%1 
Oí% 
0%1 
O%~ 

15% 

0010 ' 
0%1 
0%1 
0%' 

p(OCCostsDecrease ,ProducíPncelncreasl 
' (}'%\ 0% 

0%, 00/0 
¡ 0%1 3%: 

0%: 1'%1 

0%1 2%' 
0'% 0% 
0% 0% 

I 0% 0% 

: ======= == ====~~:I===== ======= =~;:I 



ISTARCH 3 , I 
! Responden! Nurnber ¡LP11 \ 
I O O ¡POS'I,on IResearche~ 
, O 1 ¡Lone BahtB ! 

O 2 Praduct ISlarch : 
O 3 1ProduCI volume (In Ton) I 
04 FreshRootEqUlvalent (m Ton) , 
O 5 Average rooi pnce per Ton : 
O 6 ;CurrentProcessCosts perunlt( I 
O 7 ,PotenP¡ocCosts per unlt (Ton' 
O 8 lProduct urílt eqUlvalenl i 
O glAvcrage product pElee 

O 10 !Potenhal product pnce 
O 11 ¡Currency exchange rate 

70' 
1501 

75 

600 
650 

1, 

:ConverslO11
1 

10 % 
RawMatena!Costs In USO per Tún of produc 

Processlflg Costs In USO per Ton 
Potentlal d~c(ease 

Product pnce lO USO per Ton 
Potcntlal mercase 

ERR 
ERR¡ 

15000 ! 
50% ¡ 

60000' 
8% 

Rom QUAI.ITY 
IPRODUCT 'COSTS 'PRICE 

I 
I 

1 :3 ¡Hlgh cyanogen 
¡RANKING 'VOLUME OECRFAS 'INCREASE' 

1 4 lLow dry matter content 
1 S'HI9h p"nSMab,hty 
1 6 1HIgh fibre conteot 
1 7 IPoor starch propertles 
1 8 !Bad taste/texture/coleur 
1 9 !Unusual root slzc/shape 

1 l0lother -
1 11 OIher 

i 

I i 
IpROCESSING TECHNOLOGY 

2 3 ¡Poor handliñg 01 raw mater 
24 !Low qlJal,iy Mlcroblolog¡cal e 
2 5 ~Low converSIDO rate 
26 ¡ Low Qªpltal efflclency I 
2 7 . Low labºur ethc,~ncy 1 

2 8¡LQW wat~r q~al,ty 
2 9¡EX~l!S w~l~r use 

210 DIMe, 
2 tI 'Olher 
2 12jOlher 

1 

IPRO~U¡;T l\iARKETING 
3 3 Poor ProduEI pacl<agmg 

1 3 4¡POOr handling 01 praducl 
~ 5 ª~d ~hyslc21InfrastrUctu(e 
3 SIMany Inte,med,anes 
3 71Severe pnce fiuctuatlOns 
38¡Other 
390lher 

3 10 ,Olhe, 
! -

7, , 
2' 2Q~ 10 O, 
31 20' 5 O 
5 10 ' 10 0 ' 1 2~1 10 
4 
6 

5 10 . O, 
3 tOo 1 30 j 

1 1001 O' 
6 401 O' 

60 I 
, 

4 O; 
2' 901 
71 

" I 
I 

1 I 100 na 50 
21 5 na 5 ' 31 100 na 5, 
4; O na O, 
5' 30 na O' 

ProcCostsDecrease ProdLlctPncelncrease 
OOj" OG/o 1

1 21.l/0 QllI 

1~fO 0:21 
1% 0%1' 
O~/O I 

0'% 
O%i 
0%1 
Oº/{¡ , 

4% 

: p¡OcCos!sOeCrease 
0%' 
0%1 
0% 
0%) 
0%1 
0%1 
OOk! 
DOjvl 
0%) 
01'l/0 I 

0% 

lProcCostsOecrcase 
0°/ .... 
0%., 
OGlo 
0%1 
O%¡' 
Q%I 
0%1 
0%1 

2%1 G% 
0% 
Oc/o! 
0% 

2% 

P¡OdhctPncelncrease 
0%1 

30%1 
0% 
0%1 
0%1 
0% 
0;% 
0%) 
0%. 
0% 

30% 

1 
ProductPncelncrease 

50%1 
O%! 
5%).1 
0%1 
O\1/Q 1 

0%: 
0%.: 
0%.1 

55%, 



STARCH 4 , 
1Respondent Number ILP12 
I O O ¡PoSIIJOn IResearcher 
1 O I

'
Zone ISou1h 8lal.1 

02 Product ,Starch 
03 Product volume (In Ton) I 150000 I 
04 FreshRoolEqUlvalenl {In Ton¡ I 500000 
O 5 Average fcot pnce per Ton 55 

, 
Converslon Hl % 

RawMatenqlCosts In USO per Ton oí produc 

06 CurreníProcessCosts perunlt( I 45 
07 PotenProcCosts per uml (Ton 40 

PrOCeSS!f19 Cosls Ir! USo per Ton 
Potent¡al d~crease 

4500 
11% ¡ 

O 6 Prodllct umt equlvalent 
O 9 Average product pnce 

Q 10: Potentla! product pnce 
o 11 Currency exchange rate 

'Roor QUAUTY 
1 3 Hlgh cyanogen 
1 4 low ~ry matler contenl 
1 5 I1lgh penshablhly 
1 6 HIgh fiºre ~~nt~nt 
1 7 Poor ~tªrch propertles 
1 8 Bad taste/texlure/colour 
, 91unusuafroot slze!shape 

1 10 10iner 
1 11 ~Oth~r 

, , , 
'PROCESSING TECHNOLOGY 
I 2 3 !POOf handling of raw mater 
: 24 ILow qua!ity Qf the produc1(s) 

2 5 low converSlon rate 
26 :Low qp¡tal efficlency 
2 7 Low ¡abaur efficlency 
2 8 1

1

LOW water quahty 
2 9 Excess water use 

2 lQ IOth;;r - -
2 11

1

0ther 
2120ther 

I 

iPROqUCT MARKETING 
1 33 'Poor produc! packagmg 

34: Poor handling 01 praduc! 
3 5 ! Bad phy~I~1 mfrastructure 
3 {) ¡Many Intermedlanes -
3 7lSever~ pnce fluclaalians 
3 BIOlher 
39 'Olher 

~-'0 Olh~r 

, 
400 
410' 

Product pn~e In USU pet Ion 
Potentlal mcrease 

1 , 
!PROOUCT'COSTS 'PRtCE 
RANKING VOLUME DECREAS INGREASE 

7 O O O 
2 10 75 O 
3 i 10 5 O 
5' 
1 ' 

3 1 
61 
21 
4' 
si 
71 
1 ' 

1 

I 
I 

4 
3 1 

si 
2' 
11 
I 
I , 
I 

5 75 O 
15 O 5 

01 01 O 
01 O 0

1 

, , 
I 
I , , I 

3' 21 O 
O O, O 

90: O, O 
20[ Q, O' 
10, si O 
O, O' Di 

100' 101 01 
t 

5' na 10 1 
20, na 3 

4g1 na O 
na O 

90' na O' 

ProcCostsDecrease ProductPncelncrease 
0%, 0°/" í 
1 '}'" Oo/!;> ~ 
1t!í~ O\%! 
010 QO/tll 
0% 1%1 

0% 0%1 
0% 0% 
0%1 0% 
0% 0'%1 

1=== ===== === __ ==.' = ••••••••• ====== 
2% 1'% , , 

IProcCostsDecfease IProductPncelncreas~ 
0% 0%)1 

0% 0'1, 1 
01" Ofljo 
0% Oll/" 
1/0 I 0% 
00 jo ' 0'%1 

1Dk\ 0% 
0%: 
0%1 
0%1 

11%1 0% 

PíOCCOSISOeCr€as€ ProdU::tPllcelncreaS1 O'Y'! 1 'Yo i 

0% 1%; 
0% OO/e 
0% OCl/t) 
Oc/u: 0% 
0%1 OU/u 

01
/ 0 0% 

0% 0% 
==~=,~"==~,.====.! 

1% 



LATIN AMERICA FLOUR 

ConV9rSlon of oot :nto flour 
Estlmated oecrease H1 P"'ocessmg Costs 
Esnmatea Ine ease In F:our pnce 

CONSTRAINTS 

Bahla Brazll (1) 
30% 
13% 
13il/o 

ProcCostsOecrease ProductPncelncrease 

Bahla/Serglpe (2) 

ProcCostsDecrease ProductPnce!ncrease 

Root qual¡iy 
Processlng technolagy 
Product marketlng 

181%- 7% gOl\) 201:>/C" 
26?/Q 11% 6% 28% 

TOTALS 

ConverSlon of roct ¡No flour 
Estlmated decrease In Processlng Costs 
E$t¡ma~ed ¡ncrease In FlotJr pnce 

CONSTRAINTS 
Root acality 
Processlng technology 
Product marketJng 

TOTALS 

Conversloo of ~aot Imo f10ur 
Estlmareo cee ease In Pro::essmg Costs 
Estl!nated Jncrease In Flour prJce 

CONSTRAINTS 
Roor quatlty 
ProcessJng technology 
PrCduc· marketing 

TOTALS 

0% 53% 

Bah;a (3) 
25% 
30% 

0°10 

71% 

P'UcCostsOecrease ProductPncelncrease 

North 8razil 

37% 
74% 

0% 

111°(" 

fannha de agua (4) 
20il{, 

0%· 
0% 

ProcCostsOecrease ProductPncelncrease 
10% 1% 
10% 7% 

Oc'Ó 48% 

56% 

Scuth Brazll 
tostada (5) 

0%.1 

15% 

PrccCostsDecrease 
48:l/0 
12% 
0% 

64% 

112% 

ProductPncelncrea$é 
0% 
2"le 

30% 

32% 

AVERAGEAVERAGEAVERAGEAVERA ftVERAGEAVERAG AVERAGEAVERAGE AVERAGEAVERAG AVERAGEAVERAGE 
{l) (2) 13~ 
ConverSlcn of root Into flouf 28% 

Estrmated decrease In Processlng Costs 22% 
Est¡mated ¡nerease In Flcur pnce 7()/~ 

CONSTRAINTS 
ROOI quatlty 
Processlng tech'1ology 
Product marketing 

ProcCostsOecrease ProductPncelncrease 
21% 9% 
35% 13% 

0% 45% 

67% 

TOTAL REVENUES 
30% 
481'%1 
45% 

123% 

AVERAGEAVERAGEAVERAGEAVERA AVERAGEAVERAG AVERAGEAVERAGE AVERAGEAVERAG AVERAGEAVERAGE 
Cl) 12) (3) (4) (5) 
Converslon of root Into flour 25% 
Estlmated decrease In Processlng Costs 14% 
Estlmated ¡nerease In Flour pnce 4°/0 

CONSTRAINTS 
Root qualrty 
ProcesSlng technology 
Product marketIng 

PrccCostsDecrease ProductPncelncrease 
24"/0 6<'10 
26% 10% 

42% 

50% 58% 

TOTAL REVENUES 
30% 
35°/0 
42% 

108% 



II'LO.!IF 1 I 

/

Respondent Number LP3 I 

O O jPoS1Ílon 1
I 
Resea,rchefl EconomlCS ~ 

I O llZona aah,a" 
O 21product lFannha i I 03 Product valume (,n Ton) I 400000 I 
O 4lFre~hRaolEqUlvalent (In Ton) I 1333333 
05 fAverªge root pnce per Ton 60 I 

O 6 :CummtProcessCosts pef uolt 60 ¡ 
O 7 1PotenProcCosts per umt 521 

Converslon¡ In "/ú 
RawMattmatCosts 111 USO per TOíl of produc 

, 

PfOceSStng ,Costs In USO per Too 
IPolenhal dEkrease 

30'%1 
20000 

6000' 
13% I O B IproduC! unlt eqUlvalent I 

09 :Average product prlGe 320, Produc! ptlce In USO per Ton 
O 10 iPotenbal prodllct pnca 360 I !Potenllallllcrease I 

, , 
320001 

13%, ; O 11
1 
e urrency exchaiige rate 1 j ¡ 

I ' ,iPROOUCT ¡COSTS PRICE ' 
IROOl1 QUALtTY 'RANKING VOLUME OECREAS hNCREASE' 
I 1 3 IHlgh cyanagen I 6, 20 5, 

I 
1 41LOW dry matler contenl 7 j 30 15 ¡ 
1 5 Hlgh perrsh~b,lity 61 80' 10 I 

I 1 61HI9h fibre content 5 i 15' 10, 
1 7 Paor stareh propertles 6 i 20, 10 I 
1 81Ba~ t~§telt~xlurelcatour 61 15 I 
1 9 Unu~~~1 r09! stze/shape 4, 10' 5) 

1 1010ther I 1 
1 1110the, I I 

: - ¡ 1 

PROCESSING TECHNOLOGY , 
2 31Poar handling 01 raw mate, 1 

2 4 :Lowgua! Managem~ntProb!e I 
2 SILow converSlon rate 
2 6 !Low capllal-efficlency 
2 7 ILow iabour efficlency ! 
28 JLQw w!!ter q~ahty ¡ 
2 91Excess water use 

2 lO/Otile, . 
211 O!hér 
2 12 Other 

I 
,PROOUCT MARKETING 

3 3IP~~r produéi packag,ng 
3 4¡P92' h¡mdhng 01 praduc! ª 5 ,Ba9 ehysl~llnfrast(~cture 
~ 6 Mi?:ny mtermedlane~ 
3 7 Severe pnce fluctuatlons 
3 8 Other- _ •. 
39 Othe, 

3-10 6th.r - -1- -
! 

3 
6 
5 

~I 
I 

4' 
71 
~I 
21 
1 

301 
40 1 

30' 
301 
401 

I 

I 
1 
i 

801 
60' 
401 
90, 

1001 
I 

na 
na 
na 
na 
na 

I , , 
101 
201 
20 1 

10
1 

15¡ 

, 
I 

15 
101 
15: 

, 
1°1 20 
01 
01 
O' 

í 
i 
I 

I 

1251 
51 
si 

20¡ 
201 

I 
I 

I 

ProcCostsDecrease ProductPrlceln~reasi:f 
1% O%J) 
5'Yil 0%11 
8%11 Q\l/c 1 

2°/0 2%,1 
2'Vu! 2%; 
0%; 
1%i 
0%1 

2%1 

Q% 

: 18% I 7'% 

jProcCostsOecrease ;Productpnce,ncreasl 
3°/!l1 - 3%; 
8%1 
6%1 
3%, 
6'%,l 
0%[ 
0%; 
0%1 
OOk! 

26"/0 

8%1 0% 
0%, 
0%, 
0% 
0% 
0%, 
0% 
0% 

1 ¡ 
lpracCoslsDecrease 'Proctuctpncelncreas1 
I 0%1 10%1 
! 0%1

1 
3%, 

O%J 2% 
0%): 180/0 
0%1 20% 
0'%' 0% 
0%.' 0%, 
0% 0°/1) 



IFLO!lr ~ 

I Respondent Number LP6 I [ 

1 

o o IPosltlon IExtens,on~echnojogy DlfluSlon 
o 1 Zone Bahla Sergloe [ 
02 'PrOduct fannha' j 

I 03iProductvolume(lnTon) i ' I 
Q 4 FreshRootEqwvalenl (lO Ton) 110 3 
O 5 ¡Average mot pnce per Tan ¡ 
06 ;CurrentprocessCasts per unl! 
O 71PolenprocCosts per unl! I 

40¡ 

08 Product umt equlvalent , 
O 91Average praduc! poce '1 400 I 

O 10 ípolentlal produc~ pnce I 

I , 
I I 
Iconverslonlln % 

IRawMatenalCosts ¡n USD per Ton of proÚliC 

/Process¡ng Costs In USO per Ton 
:Potenl¡al decrease 

I , 
Producl pnc., 10 USO per Ton 

IPotentta! merease < 

ERR 
ERR. 

I 

0001 
ERRI 

40000 ¡ 
1 

O 11¡CUrrency exchange rate! 1 ¡ I 
I IpRODUCT COSTS 'PRICE I 

',Rom QUAlITY ¡RANKING 'VOlUME ,OECREAS INCREASE I 
1 3 IHIgh eyanogen 
1 41Low dry m~lIer eontenl I 20 , 201 
1 5,HIgh pensh¡¡~lhly 2' IDO! I 
1 6 !Hlgh fibre contenl 8 30, 201 
1 7 P22( ~t~rch propertle~ 1 

1 aBad TEXTURE 6 20 I 
1 9 Ur;usul¡¡ root slZe/shape 8 30 I 

1 10 Olh-Root (Entrecasea) colour 30 I 

111110th~r I 

[PROCESSING TECHNOLOGY 
! 2 3 P02f handlln9 af raw m~1eí 

24 low q~ahty 01 Ihe Pro~uctls) 
2 5 Low converslon rate 
'2 6 Ló;;;' ~pll¡¡1 elficl~ncy 
2 7 1low t~b!?!:!r !?fflClency 
2 8 1Low water qu¡¡ll1y 

, 2 9)' Exc~ss w~ter use 
i 2 1 O Olh~r HY91~ne 

1

2 Il/0lher 
2 12 Other 

¡ 1-
IPROOUCT MARKETING 
, 3 ~ IP~o, produst pac.kaglOg 

3 41p92r handllOg of prod~91 
35 8ªQ phYS1~llflt(astr~cture 
3 6 Many Intermedlanes 
37 :Severe prrce fluctuatlons 
380thar 
3 9 OIOer 

310 Other-

2 ' i 

I 
I 

! 
31 

1 
1 1 

I 
1 

I 

20 
¡ 

201 
10' 

80 

30; 

I 
BOl 

I 
I 

na 
na 
na 
na 
na 

1 
301 

I 

I 
201 
201 

20 

20 

20 

30 

80 

i ProcCoslsOec¡ ease I ProductPncel ncreasJ 
0°10 DO/el 
O~{, I 4%, 
0"/l! 0% 
Oli/e ¡ 6()!.., 
0"1(\ I 01.1/0 : 

0°/0' ! 4%, 
9%: 0% 
0% 6%: 
0%, 0% 

9%: 20% 
; 

IProcCostsDecrease lProdllctPficelncreas 
- O'Yo I 0%1 

Qfl/o! 4% 
0%1 0% 
4,%1 QO/o 
2%1 0% 0%1 0% 
Oú/(\ i 0% 
OQ/" ! 24 G/Q 
0%1 0% 
0%: 0% 

f 6'% ¡ 

I ¡ 
28% 

IProcCostsDecrease IProductPncelncreas 
oe/" , OC/il 
0%1 0% 
0% 0% 
Do/\! ¡ OD/il 
0%

: 64% 
0%)1 0% 
0%' 0% 
0%1 0%' 

64% 



:FLOUR J 11, ' - -1 - ,: 

IReSPÓOdent Number :LP10 J 

O 0IPo~lt'oo iFoad teehn?loglst 
I O 1 Zooe 'Bahla , 
i 02 Praduc! IFanoha 
i 03 ¡Product volume (10 Ton) I 2000 l' 
I 04 IFreshRootEqUlvalenl (In Ton) I 8000, 
lOS IAverage rool poe;¡ per Ton' 701 
I O elCUfrentProcessCosts per un!tl 1001 

O IIPolenProcCosls per un,t 70' 
08 :Product unlt eq~lIvalent 
O 9 iA\ler~ge produc! ptlce 

O 10 :Potentlal product pnCe 
500, 

, 500 
Q i 1 JCurrency exchange- rate I l' , 

! I 

¡Converslon l In % I 

iRawMatefldlCosts JO USD par Ton of prodllc 
i ' 
IProcesslng Costs In USO per Ton 
IPotentlal decrease 
1 I 

!Product pnce In USO per Ton 
IPotenhallOcrcase 

25%1 
280001 , 
10000 ! 

30%1 

1 
ROOT. QUALlTY 

1 IPROOUCT!COSTS IPRICE I 

IRANKING 'VOLUME 'OECREAS ilNCREASE' 

500 001 
0%, 

1 

I 
I 1 3 1HI911 eyanogeo 

1 41Low dry malter conlent 
1 S :Hlgh p~flshabltlly 

1 1 " 
1 si 100, 151 

1 6 rHlgh fibre content 
' 31 100 1 10; 

91 1001 5 
1 7 1PQor starch propert~es 
1 SIBad eolo"r 01 skm 
1 91unusual rool s¡ze/shape 

1 10 Otller E~sy to peel 
1 11 !Other 

I -
IPRO~ESSING TECIiNOLOGY 
: 2 3 Poor handlmg of raw meter 
' 24 Low qu-ahly 01 the prod"ct(s) 
¡ 2 SILow COnverSlon rate 

:2 61 ~ow capital efficlency 
2 71 Low I~bour elllc'ency 
? 8L9W water q~~IIty 1 
2 9lEXCeSs water use 1 

~ 10 WiSh~n9 r~w matenal after pe I 
2 11 Short~ge 01 w~ler 1 
2 t2 'Other 

1 -

PRoduCT MARKETING 
3 31P29r pro!Juct packaglOg 
3 41Poor hanrjllng 01 pr2ducl 
~_ 5 Bad phy~I~~llnfrªstru!:tuf~ 
3 6 _M~ny Intermedlanes 
37 j§evere pn~ fluctuªtlons ª 8 :Othe( Busmess attuude 
390llier - - - - -

31Ó Olher 

41 100 2 
7' 40 
81 301 
51 10) 

I 

S' 201 
101 101 
2 1 901 
6' BO! 4, 100 1 

I 

I 
71 1001_S 

51 1001 10 
1-

2' 100 1 

7' 201 
4 1 601 
Si 70 
si tOO 1 

21 
tOO 1 

1 
1 
I 
1 

na 
oa 
na 
na 
na 

5 
5 

I 

i 

51 
1 : 

30: 
201 
30 ' 

I 5 '-

ProcCostsDecrease ProductPrlcelncrease 
0% 00/0\ 

150/:1\ OVO: 
10%1 0%1 
5% 0%; 
2C/i¡ I 0%\ 
00;.) 0°/" 
2%1 O" " 4'%, 0% 
0 0,'.,: 00

/0 

37(lJo 0% 
I ' , 
ProcCostsDecrease IPrOdUCIPnceIOCreaS¡ 
I 1%: 0% 
I 0% I 0%\ 

27%1 0% 
16%1 0% 
30%1 0% 

0%1 0% 
0"/0)1 0% 

5 O%í 0% 
10 0%1 0%. 

Oil/c I 0% 

74%" ~ 0%1 

si ProcCostsDecrease ,ProduclPncelncreasJ 
0%: 5%1 2 I 0%1 O~'Q i 
0%1 0% 

101 0%; 7°/e 

51 
OD/U i 0% 
0%1 5% 
0%1 0% I 

1 0%\1 0'% 

0"/" I 17i</o 



FWUR 4 

Respondent Number 
O o' Poslt¡On 
01 Lone 
02 Product 
03 Product volume (In Ton) 
O 4 F-re~hRoofEqU(valt::nr (Hi Ton) 
O 5 Average rool prtce per Ton 
06 CurrentProcessCosls per umt 
O 7 PotenProcCosts per UOlt 

06 Produc' umt equlvalent 
O 9 Average producl pnce 

O 10 Potenha¡ product pnce 
O 11 Gurrency exch<>n9~ rale 

ROOT QUAlITY 
1 3 Hlgh cyanogen 
1 4 L ow dry matter conten! 
1 5 Hlgh perosnablhty 
1 6 Hlgh fibra eontent 
i 7 POOl starch propertles 
1 8 Bad taste/texture/co!our 
1 9 Unusual root slzelshape 

1 10 Olher 
1 11 Olner 

PROCESSING TECHNOLOGY 
2 3 Poor handling of raw mater 
24 Low quahty af Ihe produel(sl 
2 5 Low cOOllerSlOn rate 
2 6

'
Low capllal elfieleney 

2 7 Low labour efflclency 
'2 8 I Low water quallty 
29 Excess water use 

2 10 Olher CREDIT 
2 11 Olher 

, 212'Oloer 

PRODUCT MARKETING 
3 3 Poor product packaglng 
3 4 Poor handling 01 praduc! 
3 5 Bad phys~cat mfrastructure 
3 6 Many Intermed¡anes 
3 7 Severe pnce fluctuatlons 
3 B Olher 
390lner 

31O'01her 

LP9 
Research (Management) 
Stdles of Par el & Amdlonas 
Fannl1a de agua 

Converslon¡ In % 
RawMcltenalCobt;. In USD per Ton oí ¡¡!Odu\" 

Processlng Costs LO USD per Too ;;; 
Pottintlal ddcrdabt: =:: 

Pmduct pnce 10 USD per Ton ;:: 
Potentlaluicrease :::: 

PROOUCT COSTS PRICE 
RANKING VOLUME DECREAS INCREASE 

4 
3 35 :, 
1 4:' 15 
2 25 5 5 
5 
7 
6 

3 
1 
2 

4 

3 
4 
5 
2 

35 
50 
80 

20 

100 
30 

100 
80 
80 

5 

10 

na 
na 
na 
na 
na 

5 
10 

15 
1 
1 

30 
10 

ProcCostsDecrease Produc1Prlcelncrease 
O /.~ {)t./" 
2/ O/", 

0% 
1'% 

0% 
O/o I 

0"/ 
011/0 
0% 

~~-~-~~~-------- -----------~~---

10% 

Proc('Q~t::,Dt:.:credse PfoduclPncelncít:d5~ 
2!v 2% 
O'iQ 
B ; 
o/ 
üA. 
0(%;: 
0% 
O/" 
O/, 
o/ 

10% 

5!lf,J 

O"'/v I 
0"/0, 
0%' 
0"/0 ; 
0%' 
O~,~ I 

0%1 
0% 

7%1 , 

ProcCa~t~Oec(eQse ProductPflcelnc(eas~ 
ü/ 15%' 
0<1/" 0% 
O" " 1:% 
o/, 24/0 
0% 8"'1<" , 
Ok 0% 
0"/ OO/ul 
0% 0%1 , 

---~-- ... _:::_------ ------_::_-------
0'% ' 48%1 



FLQI,!R ~ 

ReSpJndent Nurnber ;lP99 ¡ ; ; 
o o IPosttlOn IMSc studelll Chemlcal Engmeenng I 
o 1 Zona [Pafana Bnlzlt ¡ , 
O 2

1
Producl :Toslada (a fassava fiour) 

I 

I O 31ProducI volume (Jn Ton) I ¡ lConvefSlon; 10 % 
I 04 IFreShRootEquIV31ent (m Ton} I 200000 I I RawMatenalCosts In USO per Ton of produd 

05 !Average roo\ pnce pe, Ton : I \, 
0%1 

ERR' 

O 61CurrenlProcessCosts per um1 Processmg Costs In USO per Ton ERR I 
O 71polenproccosts per unl! IPotentlal decrease ERR I 
O 8 Product umt eqwvalent ¡ I! i ! 
O SIAverage produc\ pnce 1 ,¡prOdUC\ pn¿e In USD per Ton ERR I 

O 10 ¡Polent¡al product pnce I totentla! tOrrease I ERR I 
1 011 !';;urrency exchange rale I 'PRODUCT ICOST5 iPRICE I 
[ROm QUAlITY '¡RANKING 1>'¡OLUME 'DECREAS ItNCREASEI 'PlacCo,tsDecrea.e 'ProductPncelncrease 

13!HI9h~yanO{jen I I 1001 275) 28G/o 0°101 
1 41low ¡jry malter con!en! I [1 I 
1 5, Hlgh p"nshablhly: 1 00 I 20, 
1 6 ! HIgh fibr~ con!en! I [ 

1 7 ;Poor starch properhes 
1 alSad lasíe/texture/colour 
1 9Iün~~u~! r2Qt ~Izejshap~ 

110iº!h~r 
1 110lhe, i 

I 

PROOESSING TECHNOlOGY 1

1 

2 31poor handlln-g of raw maler 
24 low q~allty 01 Ihe prodllcl(s) 1 
2 5 !Low conversJOIl rate ! 
? 6 \~~ 9~pI1~1-~fficl~n2Y l' 

2 7 Low labaur efficlency ! 
2 8 low wal~r quahly 
2 9 Excess water use 

2 10 olli., - -
2 11 Otiler 
? 12 9!her 

, 1 _ 

,PROOUCT MARKETING 
I~-'~·- ~ 

: 3 3 iP~9r pr~guct packa9'"9 
~ 4 I POS" h¡,ndI1l19 01 proguet 
3 51'B~d physlealll1fr~.\ructur. 
3 {} M~ny mfermedlanes 
~ 7 Sev~r~ pfl~ f!Us:t~~tlons 
38 O!ner 

-39 Olhe.: -
, 310 Other -

30i 30 

! 
10 1 25¡ 

I 
I na 

40¡ na 
201 na 
50! na -, 

1 

na 

I 
75

1 

I 
I 
I 

1 

225t 
301 
30] 

0%1 D%; 
20\1/1>1 alijo! 

DUla! 0% 
0%1 OQ/o 
0% 0% 
0%1 0% 
0%: 0%; 
O" " 0% 

48% 0% 
I 
IProcCostsDecrease Iprod;.¡ctPf!Celncrea§~ 
j 0%1 01.%, 
I 0% 0% 
\ 0% 0% 

[
1 9% 2% 

O\1jo 0% 
0% Qtl/ 

00/: I 3% 
0% 

0% 

0"/0 , 
O%¡ 
OO/t;) : 

12"/# 2% , 
I 

IProcCostsDecrease lPfoductPncelncrease 
Q%' 0%' 

! O%j 9%j 
1 O'Yo; 6%, 
¡ 0%1 15%1 
I 0%1 0%1 
1 0%1 0% 

0% 0%1 
: 0"/01 0% 

: """"""""""""" ~~"I""""""""=""-;~~: 



LATIN AMERICA ANIMAL FEEO 

ConverSIOO of root ¡nta product 
EstJmated decrease In Processlng Costs 
Esumated Inerease In Proouc1 pnce 

CONSTRAINTS 
Roo! quahty 
Process.ng technology 
Product marketing 

TOTALS 

North COlombia (1) 
40('Vo 
38°/0 

ProcCostsDecrease 
43% 
57% 

0%, 

ProductPnce!ncrease 
0% 
OCio 

45% 
-~--~--- - - --~._- - ----

100% 45% 

NoIth East Braz'¡ (2) 
23% 
33% 
15% 

ProcCostsOecrease 
11% 
32% 

0% 

ProductPncelncrease 
11% 
32% 
25% 

----------
43% 68% 

AVERAGEAVERAGEAVERAGEA VERAG AVERAGEAVERAG AVERAGEAVERAGE AVERAGEA VE"AG AVERAGEA VERAGE 

CanverSlon of root rnto product 
Estlmated decrease ln Processlng Costs 
Estm-:ated tncn:tase m Product pnce 

CONSTRAINTS 
Roo! Quahty 
Processln9 lechnology 
Prodl:ct marketing 

TOTALS 

32% 
36°/

Q 

15% 

ProcCostsDecrease ?mduc Pncelr.-crease 
27% 
45% 

0%, 

6% 
16% 
35% 

TOTAL REVENUES 
33% 
61°/:) 
35'/0 

128~/o 



¡AN1MlIt. F/iIJº 1 

Respondent Number 
O O Iposltlon 
O 1 lone 
02 Produc! 
O 31product valume (10 Too) 

l'lP2: 1 

Cassava Devetopmenl I 
!North Coasl COlombia 
¡AnImal Feed ~ 

, 
Conversloo; In e/o 
RawMateflalCosts H1 USO per Ton oí prOáuc 

40% 
11330 

O 41FreshRooIEqUlvdl at (m Ton) i 
O 5 ¡Average rcot pnce pef Ton I 
06 1CufreníProcessCosts per unlt 
O 71PotenProcCosts per unU 

8000, 
20000 
460001 
21000' 
130001 

Process!ng Costs rn USD per Ton 
IPolent!al decrease 1 

2069
1 

O B Iprod~9.t unll equlvalent 
O 9 ¡Average product pnce 

O 10 IPolen!lal producl pnce 
O 11 !Currency exchange rale 

'Rod OUALlTY 
I 1 31tilgh cyaGogen 
! 1 (Low <ir1' matter content 

1 5 ;H'gh penshabli,ty 

I 

1 6HIgh fibre c~n!eal 
1 7 ¡Poor starcn propertl6s 
1 8 iSad taste/ts-xture/colour 
19 :Unusüalroot s\ze/shape 

1 10 íOther 
1 11 ,Olher 

! -

ipROCESSING TECHNOLOGY 

I 2 3 ¡Peor ha-ndhng of raw mater 
2 41low quali!y of the product(s) 
25 ¡Low CQnv~rs!On (ate 
2 6 'Low capl1~1 efflclency 
2 71'LOW I~bour ~fflclfmcy 
2 8 low w~ter quallty 
2 9 IExcess water use 

2 10 'Olhe,· ---
2 11 'Olher 
212¡Other 

1 1 

IPRODUCT MARKETING 
1 3 3 ,Poar produc! packaglng 

I 3 41Poor haadllng 01 praduct 
3 51Bad poyslcallnlraslr"cture 
3 61Many Intermedlanes 
3 7 !Se\l~r~ pn~~ fluctuallons 
38 ¡Olher 
:3 9 ~Other 

3 ~1¡j lother 

I 38% 

133500 Product pr";e ,n USD per Ton 
I 'Potentlal HlCrease 

131531 

10151 I 1 ~ 
IPRODUCT COSTS PRICE ! 

IRANKING ;VOLUME 'DECREAS ,INCREASE 

l' 
1, 

1 ~ I 
5 

¡ 
11 
6] 
2 
4 
8 

201 
1001 
10' 

1 , 

I 
BOl 
80 
10 
80 
80 

95' 
401 
80' 
50! 
25¡ , 

na 
na 
na 
aa 
na 

9 
40 ' 
10 

20 
20 1 

10 
15: , 
15

1 

O' 
O, 
O' 

o, 
O 
01 
01 
O 

lO' 
2 Si 
30 
201 

01 
1 

= ! 

, 
IProcCostsOecrease 'ProduclPncelncreas1 , 0% O%~ 

2[%1 GOjol 
40<;;/0 ¡ 0%, 

1'% 0%1 
O~/tl ¡ 0% 
O~/cl OO/º 
0%1 0% .. 
O%l 0% 
O"!Q OYu 

43% ! 0%1 
I i I , 
IProcCostsOecrease ¡Produclpncelncfeasif 

Hi"¡i. 0% I 

16°' , 00;1 ¡ 10 ~I 

'1%: Oil/o : 

12%,' Q% 
12%1 OU/" 

O~f(! I 0"/0 
0%1 0% 
0%1 0%1 
ü%! 0% 
OVk¡ 0% 

¡ 57% 0% 
: : I 
. ProcCoslsDecrease : ProdllClPncelncreas~ 
: O\l/() 10%" 

0%,; 1'% 
00>/" I 24%) 
0%1 10% , 
O%" DO/a 
0"'/0 1 0"/0 
0"/0 I 0% 
0% 0°/11 

0% 45% ! 

- - - -



¡ANIMf~ F~IJi! ? ¡ 

Responden! Number ILP4 ¡ 
O 01:poSltlon ITramm9 & p¡ro¡ect manager 
O 1 Lono NOrlhEaSIBI aZ11 i 
02 Product ¡Chips lar animal leed (pelleIS) i 
03 IPrgduct \lolume (In Ton) ! 2500 fConvers1onj In % 23C/Q 1 

, 04 '¡FreSI\RootE'1ulValenl {In Ton) , 11000, 'RawMate"'ltCosls In USO per Ton af prodllC 13200 I 
O 5 ,Average rool pnce per Ton! 30, I 
06 tCurrenlProcessCosts per UIlIt' 30' !Process¡ng Costs in USO peí To;"! 3000 I 
07 !PotenProcCosts per llf1Jt: 20 ¡ IPotenha! decrease 33% ¡ 
O alproduct unrt eqUlvalenl! I :! I 

, O 9 ,Average prodllct p",:e I 130 iProduct pnce In USO p~r Ton 13000 I 
¡ O 10 :Potentlal product pnce ; 150 i IPotenha! Increase ' 15% 
I

I 
O l1¡,cUrrency exchange rate I 1 ¡ I ! I I I 

: IPRODUCTICOSTS IpRICE I I i 
ROOl1 QUAUTY 'RANKING ;VOlUME 'OECREAS jlNCREASE lProcCostsDecreuse !ProductPncelncrease 
, 1 3 :Hlgh cyanogen I ' I I 0% ¡ O%! 
! 14 lowdrymattercootent 1! 701 15, 15 t 11%1 11°/<1 

1 5 H.gh penshab¡hty 1 r 0% 0% 
1 6 HIgh flbr~ content ¡ O\V\j 1 0% 
1 7 Poor st~r~h propertles I 0\1/0, 0% 
1 alSad t.sto/lextufe/colour I 0% I U%' 
1 9 jUnusuar root slle/shape I Q"!li ¡ 0% 

1 l°loui., ¡ 0%: 0% 
111,Other ~ ou/':'I D% 

1=== ====== ===~~~: ============~~;:1 

¡M,o,~;:::::;"~;~"o:?~;", i'·~"",-,";: i"o'"'~","",;;: 
I 

2 4)LOw qu.hly 01 Ihe, producl(S) I 0% I 0% 
2 5 tlow converslOn rate 
2 61~ow S!'plt~1 ~fficl~ncy 
2 7 ~~w I~~o~r ~fficlency 
2 8 Low wªl~r quahly 
2 9 Excess water use 

2-100ther- - -
2 11 Oth¡;¡ 

12 12,0th~f 

! 1 
IPROOUCT MARKETING 
I 3-3 I Po~r p¡oq~ct packaglng 
I 3 4 'PoQr hanriling af P'~riUCI 

1

_ 3 ~ IBad phtélcal '"t[a~truclure I 
36 ¡Many IOlermedlanes 

, 3 7 :ª~v~r~ Pfl9~ f1uctuallons 
I 3 8 'Oth Lad<olCredi for proe/eo 

39 Other 
YlO Other 

3: 70 
1 100 
5 100 

4 100 

lOO, 

I 
I 
I 

101 10: 
201 201 

51 
51 

OO/u i 0% 

7'%, 7% 
20%1 20%,1 

5%1 5% 
0%: 0% 
0°/ , 0'% " 

1 ü%j Otl/Q ¡ 

t 0%,1 0%: 

!============;;~:!============;;;:I 
I , 
I ' 

¡ ProcCost~O~crease 'Prod UCIPflce!nCreg:s¡' 
I 0%; 0°/11 
¡ 0°/0 I 0% 

I 0%1 0%: 
O%! lQú!t 

I 0%: 01'1: 

I 
~' 1ft 
0%) 0% 
0"/0 0%) 

na I 

na I 
I 

na I 
na 101 
na 1 

15

1 
I 

I 
25°/0' ! 

- - - - -



U\ TIN AMERICA - USE OF FRESH ROOTS 

Estlmated Increase In Root prlce 

CONSTRAINTS 
Root quality 
Prod uct marketing 

TOTALS 

Paraguay (1) Bahla (2) North-East Brazil (3) 
15% 43% 33% 

ProductPncelncreas ProductPncelncrease 
10% 26% 
37% 50% 

47% 76% 

ProductPncelncreas 
33% 
30% 

63% 

AVERAGEAVERAGEAVERAGEAVERAAVERAGEAVERAG AVERAGEAVERAGEAVERAGEAVERAG 

Estlmated :ncrease In Root pnce 

CONSTRAINTS 
Root quahty 
Product marketing 

30% 

ProductPncelncrease 
23% 
39% 

62% 



I USE OF FRESH ROOTS - 1 
1
, ,1 

: 1 

¡Responden! Number iLFl 1 
1 O O : Posll!on I Extenslonls 
I 01 IZone ¡Paraguay : I 
: O 21Product iFresh roots'for human CbnSllmpllon' 1 

03 :Product volume (In Ton) '564000 To~s commercl~hzed & 987000 Tons aulo-consumptlon 
O 4 Average produc! pnce per To' 217000' , 
O 5' Polentlal product pnce i 250000 i 
O 6 Currency exchange rate I 2070 : 

IProduct pnce In USD per Ton I 

Potenllallncrease 

1 

10'31 
15% I 1 

:PRODUCT IpRICE 
; ROOli QUAl1TY 
I 1 3lHlgh cyanogen 

IRANKING VOLUME 'INCREASE' 

1 4 :Low dry maller conten! 
1 5 Hlgh penshablllty 
1 6 Hlgh flbre content 
1 7 Bad cooklng quah!y 
1 8 Bad taste 
1 9Unusual roo! slze or shape 

1 10 ¡Other 
1 11 IOther 

! 

PRoduCT MARKETING 
2 3 Bad physlcallnfrastructure 
24 Many Intermedlanes 
2 5 Severe pnce fluctuallons 
26 Other 
27 Other 
28 Other 

9 1 5~ 
91 5 

;! ~~I 
8; 301 
8 15 1 

8 101 
I 

I 
I 
I 

30
1 

90 1 

70 

20 
5 
5 
5 
5 

101 
301 
101 

I 

, 
ProduclPncelncrease : 

0%1 
0% 
6% 
2% 
2% 
1%' 
1% 
0% 
0% 

1

I ========::;;======= I 

10% 
, 
I ProducIPncelncrease i 

3% 
27% 
7% 
0% 
0% 
0% 

:================ , 
I 37%, 



USE OF FRESH ROOTS - 2 
I 
I 

Respdndent Number I LF2 I I , 
o o Iposltlon [Researcherl EconolTIlcs 1& Marketing 
O 11Zone 'Bahla Brazll I 

02 ;Product Fresh rootslfor human c'onsumptlon' 
O 3Product volume (In Ton) . 50000! 
O 4 Average product pnce per To I 70 
05 Po!entlal product pnce 100 
O 6 Currency exchange rale 1 

iProduct pnce, In USD per Ton 
I Potenllal mcrease 
I 

IROOl1 QUALlTY 
I 1 3HIgh cyanogen 

1 4 Low dry matter conten! 
1 5 Hlgh penshablhty 
1 6 Hlgh f1bre conten! 
1 7 Sad cookmg quallty 
1 8 Bad taste 
1 9 Unusual root slze or shape 

1 10 Other 
1 11 Other 

PRODUCT MARKETING 
2 3 Sad physlcal mfrastructure 
2 4 Many mtermedlanes 
2 5 Severe pnce fluctuallons 
260lher 
27 Other 
28 Olher 

I 
70 I 

43%' I 

I IpRODUCT PRICE 

¡
RANKING :VOLUME :INCREASE 

9 ' : 
: I 

: 7 I 

1 100 20, 
8 ! , 
6 40 151 
7 I 
4 

3 
1 
1 

I 

I 
25

1 90 
100 

I 

I 
¡ 

10 
30 
201 

ProductPncelncrease 
0%: 
0% 

20% 
0% 
6% 
0% 
0% 

. 0% 

I 
0% 

===;============ 

I 
26% 

IproductPncelncrease 
3% 

27% 
20% 

0% 
0% 

, 0%1 
\================ 1 

: 50%· 



¡USE QF FRI:SH ROOTS • 3 I 

IReSpdndenl Number ILF3! I 
, O O IpOSlllon !Tramer & Cbordmalor proJee! 
I O 1 IZone North-Easl Brazll 
, 02 !Produet Fresh roOtSltor aOlmal taed 

O 3lProdue! volume (10 Ton) 2250000 I 
O 4/Average product pnce per To 30 ¡ 
O 5 Polentlal product pnce 40 I 

06 )Currency exchange rate 11 
! I 

!
product pnce 10 USO per Ton. '30! 
Potentlallncrease ,33% : 

I : ! IpRODUCT 'pRICE 
.ROOT¡ QUALlTY 'RANKING IVOLUME !lNCREASE 

1 3 !H19h cyanogen '2 ' 70 ! 15 
1 4 Low dry malter content 1 80 20 ! 
1 5 Hlgh peflshablllty 
1 6 Hlgh tlbre content 
1 7 Sad cookmg quallty 
1 81 Bad tasle 
1 9 Unusual rool slze or shape 

1 10 ¡Other 
1 11 ¡Other 

PROJUCT MARKETING 
2 3 Sad physlcallntrastructure 
2 41Many Intermedlanes 
2 5 Severe pflce fluctuatlons 
26 Other 
27 Other 
28 Olher 

51 
6: 

2 
1 

70 
50 

! 

iDO! 
1001 

15 
15' 

I 

ProduclPflcelncrease I 
11% 
16% I 
0% 
4% 
3% 
0% 
0% 
0% 
0% 

1 _______________ _ 

¡----------------
33% 

. ProductPncelncrease 
0% 

15%1 
15% 

0% 
0% 

, 0% 

1================ 
1 30%. 



ANNEX6 



ASIA CASSAVA CULTIVATlON In LOWlAND HUMID LOWLAND SUBHUMID and LOWLAND SEMI ARIO (Qtn Nr 1 7) 

Constramts In Cassava cultlvatlon, mcl 7 questlOnnalres 
THA/LAND ¡ Ti-lA/LAND 2 (THAILAND AVG) INDONESIA 

Area represented by qtn 1270000 1200000 1357000 
Yletd lf1 Ton/Ha 145 14 143 12 
Pnce In USO/Ton 385 40 393 204 
Estlmated yleldrncrease 245% 79% 162% 150% 
Calculated ylsldrncrease 138% 110% 124% 84% 
YIELDGAIN FOR THE 
ENTIRE AREA 
Plantlng matenal 4% 12% 8% 9% 
Pathogens&Vlluses 0% 3% 2% 1% 
Pests 0% 6% 3% 1% 
Genetrc charactenshcs 3% 16% 10% 12% 
SOlls&Crop management 131% 73% 102% 62% 

Shares of Agro chmatlc Zones m each of the quesllonnalfes 
LOWLAND LOWLAND LOWLAND 

HUMID SUBHUMID SEMi ARIO 
THAILANO - Otn 1 65% 35% 
THAILAND Otn 2 65% 35% 
INDONESIA - Otn 3 70% 20% 10% 
KERALA INDIA Otn4 75% 25% 
HAINAN CHINA - Otn 5 100% 
SOUTH VIETN - Otn 6 100% 
TAMll NADU - Qtn 7 100% 

Constrarnts 10 ASlan Cassava cultlvatlon per Agro cllmatlc Zona 1993 data 

TotalArea rnthe Zone(Ha) 
Average yleld (Ton/Ha) 
Eslimated yleldmcrease 
Calculated yleldrncrease 
YIELDGAIN FOR THE 
AGRO CUMATIC ZONE 
Planlmg malenal 
Palhogens& Vlfuses 
Pesls 

~ Genetlc characleflstlcs 
Sods&Crop management 

'-

LOWLANO LOWLAND LOWLANO 
HUMIO 

690000 
133 
95% 
81% 

5% 
3% 
3% 

27% 
44% 

SUBHUMID 

1604000 
12 

108% 
91% 

7% 
2% 
3% 

23% 
57% 

SEMI ARIO 
1029000 

13 
54% 
104% 

10% 
1% 
4% 
23% 
67% 

3 KERALA 4 HAlNAN 5 SOUTII VIEl N 
227000 27000 144500 

222 18 896 
694 361 3125 

260% 67% 235% 
178% 117% 114% 

68% 4% 3% 
25% 2% 5% 
36% 9% 3% 
0% 48% 60% 

50% 561}i 42% 

6 TAMiL NADU 7 
85963 

30 
355 
33% 
62% 

4% 
20% 
6% 
16% 
16% 



ASIA CASSAVA CULTIVATlON !}iAII..A}lD~_Qt" 1 

Resoond9nt Number 
O Q -Pósltlon 
01 Zone 

AC1 --.- -~-- - --" 

~·=DeveICPf!!enuR~~~fcrv~dirHn.lstratiOO--~--·- -~ - _--=~-=-.~=-~ 

02 -Area 
0-3 Ac:ualYleld 
04 Pctentr31Yleid 
O 5 PrOducerPnce 
O 6 ExchangeRate 

Plantlng matarla! 
1 3 QualJty 
1 4 Ava¡labllrty 
1 5 Other 1 

1 6 Other 2 

Pathogens & V¡ruses 
23 8ac!Slight 

Pests 

2 4 Anthracnose 
25 Mosa¡c 
2 5: OtherLeaf ¡ 

2 7 OtherLeaf 2 
2: 8 RootRc! 
2 9 StemRm 

2 e OtherRoot 1 
2 1 OtherRoO! 2 
2 12 Wltc'1ess Broom 
2 3 $uoe:-elongatlon 

3 J MealvBua 
s 4 Gr~enM!te 
35 ReaMtte 
ll1 Thrms 
3 I Hornworrrl 
38 Omer 1 
39 Other 2 

310 Olner 3 

Gene1\C Crlaractenstlcs 
43 Drought$usc 
oí 4 LowY'e!d 
45 LateBulklng/Matur 
46 PocrGerrn 
4 7 LackEar:yVlgour 
4. 8 WldeCa:1:oPY 
49 Other i 

4 10 Other 2 
411 Other 3 

SOI!S and Crcp management 
5 3 lowSodFertll1ty 
54 PaorSollPhys1cs 
5 5 SotlEroslon 
5'3 Sahmty 
:J 7 S0I1AC¡oltv 
5 a SUrfaceTémp 
5 9 SubootlmalFleldMa 

5 10 lnadeaSpaclI'ig 
5 11 InsuffCropCare 
5120therl 
513 Olher 2 

Thadand 
" 1270000 

-145 
-5D 

¡oca 
25 

8 
9 
9 
3 
9 
8 
9 
9 
9 

8 
8 
7 
8 
8 
8 
8 
8 

7 

9 
7 
9 
7 

1 5 

15 

25 

5 

iO na 

5 70 
5 70 
8 30 

11 
I! 
11 
11 

" 5 40 

Non cróp re!ated constralnts 
6 3 CredltAva¡lablhty 
64 TechnAss!stancefTr ~.-
6 5 labourAvatlabll¡ty 
66 Other 1 -" 

1 
4 

-so na 
20na 

-aOna ----- ---
67 Other 2 

30 

30 

50 

Y1ELDGAIN FOR-TRE­
-ENTIRE ZONE - - --
- - 4%-- - -

--~b~ ---

0% 
0% 

.i~aL ___ .. 4% .~ 

0% 
0% 
OQ-~ 

0% 
~YVq 

0% 

0% 

C% 
0%1 
OC/o 
0% 

etal 

0% 
0% 
O''ljo 
0% 
0% 
0% 
0°/0 
0% 

total 

2¡¡/o 

0'%1 
DO/o 

2% 
01)/0 

0 0
/" 

0% 
0% 
0"/0-

total 

70% 
35"/0 

0% 

C% 

- ---
0% 
0% 

~,~ .. 

0':/0 

··OVo 

20% 
OO/~ 

---~ Q% ----- -"---

total 131%-

0% 
-0'0/0--

0% 
-0"% 

0% 
totaí 0% 



ASIA CASSAVA CULTIVATlQN THAILAND.Qln 2 

Responden! Number 
O O Pos¡tlQn 
O 1 Zone 
O 2 Afea 
O 3 Ac ualY leld 
04 PotentlalYleld 
O 5 ProducerPnce 
O 6 ExchangeRate 

Plantlng mater al 
1~ Quahty 
1 4 AV311abllity 
1 5 Other 1 
1 6 Olhe, 2 

Palhogens & Vlruses 
23 Bac BlIgnt 

Pests 

2 4 Anthracnose 
25 Masaje 
2 6 OtherLeaf 1 
2 7 OtherLeaf 2 
2 8 RootRot ? type 
29 SlemRol 

2 10 OlherRaot I 

2 11 OlherRoot 2 
2 12 'Nitchess Broom 
2 13 Suoerelongatlon 

33 MealyBug 
3 4 GreenMlte 
35 RedMlle 
36 Thnps 
3 7 Hornworm 
38 Olre, 1 
39 Olhe' 2 

310 Olhe' 3 

Genettc charactenstlcs 
43 DroughtSusc 
44 LowYleld 
45 LateBulklng/Matur 
46 PoorGerm 
4 í LackEarlyVlgour 
4 8 WldeCanopy 
4 9 O 1 LowStarchCont 

410 Other 2 
4 11 Other 3 

50115 and erop management 
53 Low$ollFertlllty 
5 4 PoorSoilPhyslcs 
55 SOllEroslon 
56 Sallnlty 
5 7 SOllAc dlty 
58 SurfaceTemp 
59 SuboptlmaJFleldMa 

5 10 InadeqSpaclng 
5 11 InsuffCropCare 
512 Olhe, 1 
513 Olhe, 2 

Non-crop related constralnts 

Re-search repre~entatJv~ 
Thalland 

1200000 
14 
25 

1000 
25 

_Prod_ucer pnce -!.0 USp per JSIn 4000 
Total volume of productlon n Tons 16800000 
F1n~nClal value ª-'p!.odu~lon-m US _ - 6 7E-;'08-
Pot~ntlal yleld Increase estlmaJe 79% 

RANKING AREA ('lo) YIELOGAIÑ ('lo) 
1- 30--40 
2 20na--

40 5 

2 5 20 

2 20 

20 20 

80 20 

2 80 na 

3 80 10 
5 80 10 
4 40 20 

7 10 20 
8 10 

---
lO 

1 80 30 
6 20 10 
2 50 40 

YIELO-GAIN FOR THE 
ENTlRE ZONE 

12% 
-~O% 

-0% 

0% 
total 12°/0 

2% 
0% 
0% 
0% 
0°10 

1°1o 

0% 
0% 
0°/0 

0°/0 

0% 
total 

2°{, 
0% 
4% 
0% 
0% 
0% 
0% 
0% 

total 

0% 
16% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 

total 

8% 
8% 
8% 
0% 
2% 
1% 

24% 
2% 

20% 
0% 
0% 

total 

6 3 CredltAvallablllty 2 
6 4 T echnAssistancelTr--- 3 

san a 
50-n a 
50-n a 

0% 
0% 
0% 6 5 _LabourAvallib~ty ____ 1 

66 Olhe, 1 ---- --

67 Other 2 
--0%-

_0% 
total 0% 

::::::::::::::::::::::=:::: 



Pests 
33 MealyBug 
3 4 GreenMrte 
3:; ReaMrte 
36 Thrrps 
37 Hornworm 
3 a Olhe, 1 
39 Olne, 2 

310 Olhe, 3 

Genetlc cnarac enstlCS 
- 4 3 DroughtSusc 

A. 4 LowYle!d 
··45 LateBulkmgiMatur 
46 PoorGerm 
4 7 LackEarlyVlgOiH 
.1 B WrdeCanopy 
49 Otl1e' 1 

410 Olhe' 2 
411 Olhe, 3 

SOfIS añd Crop management 
- - 5 3 LOwS01!Fert"ijJty =-

54 PoorSollPhvSICS 
'5 5 SorIEtos¡on'- -

_. § 6 SahMlty 
5 7 SorlAcldlty 

8 Surface Temo 

5 10 5 

4 

r 

7 
2 

59 SubopumalFleldMa 5 -~f6---5·--- -
5 10 InadeqSpaclng - - -- 8---- -20 -- --'-0-- ---

~= -':'5 11 ]nsuffCroqC~re ~ -~~ª-_ .. - - ~O -= -- _. 30 =_ ~= 
5 12 Othst 1 --

513-0Ihe, 2 -- ------------- -- --------------

O~/(l 

0% 
1 o~ 
0%­
OQlo -

0% 
O()'o 

OOf 
- ---

"Olal 

2o/c 
4t:¡;·-- -

OO/~ 
iüh; - ~ 

4%-
0% 
0% 

-0% 
-OS~ 

_______________ ----",= ___ ~"'_'_o _______ _ 

:::::;::::::::::::=;;:;= 



ASIA CASSAVA CUL nVA nON KERALA (INDiA), Qtn 4 

Respandent Numoer 
o o Posltlon 
o 1 Zone 
02 Area 
03 Ac ualY eld 
o 4 PotentralYreld 
o 5 ProducerPnce 
o 6 ExcnangeRate 

AC5 
Admlnlstrater 

-Kerala India 
227000 

222 
80 

2500 
36 

PrºQi~ Pr!Ce !"n _USO per Ton -
Total volume of productron In Tons 
Flnanclal vaiUe-of productlo'Oln US 
-Pote~!@GleJ~llnE-e~se ~st[01~te 

- -6944 

5039400 
35E+08 

260% 

Plantlng material RANKING AREA ('7.) YIELDGAIN (%) 
1 80 ---45 -

YIELDGAIN FOR THE 
-ENTIRE ZONE-

1 3 Quallty 
1 4 Avarlaolllty 
1 5 Other 1 
1 6 Other 2 

Pathogens & Vrruses 
23 Bae BlLght 

Pests 

2 4 Anthracnose 
2 5 Indlan Mosalc Virus 
26 Brown Leaf Spot 
2 7 WhlteAndOlffuseLe 
26 RootRot Phytoothor 
29 StemRot 

2 O ORoot Fusanum s 
2 11 ORao! Bac+enal wd 
2 2 Wrtchess Broom 
2 3 SuoerelongatlOn 

33 Mea¡yBug 
3 4 GreenMlte 
35 RecMrte 
36 Thrros 
37 Hornwarm 
3 B SOlra! Whlteflv 
3 9 Sca!e Insect 

310 Bemlsla (as lector) 

Genetlc c'1arac enSllCS 
4 3 DrougntSusc 
44 LowYleld 
4 5 LateBuJkmg/Matur 
46 PoorGerm 
4 - LackEartyVIgour 
4 8 WldeCanopy 
49 CooKmg Quallty 

4 10 Cyanogen 
4 11 Starc" 

SOlls and Crop management 
53 LowSollFertlllty 
5 4 PoorSOIIPhyslcs 
5 5 SOIlEroslon 
56 Sahnlty 
5 7 SOllAcld Ity 
58 SurtaceTemo 
5 9 SuboptlmalF eldMa 

5 10 InadeQSoaclrg 
5 11 InsurfCropCare 
5 12 Law ~eepmg quallty 

of stakes 

Non erop related constralnts 
6 3 CredltAvailablhty 
64 TechnAsslstancelTr 
6 5 LabourAvallaclhty 

__ 66 Other 1 
67 Olher 2 

-3- na-- - -

9 
8 
3 
6 
8 
5 
7 
8 
9 

4 
8 

5 
7 
5 

5 
7 
8 
6 
9 
8 
6 
5 
8 

3 
11 
4 

11 
11 
11 
5 
3 

11 
7 

5 
2 

90 

1 
2 

50 
50 
O 
5 
5 
2 

70 
50 

70 na 
'O 
50 

70 
25 
60 

2 5 

70 
50 
20 

na 

na 
na 

55 -n a 

35 

-- -0-

O 
40 
75 

O 
20 
5 
O 
O 

235 
75 

7, 
30 

25 

40 

7 
3 

10 
15 

----------

36°1l 
0% 

- --32°'0 
0% 

total 68% 

0% 
0% 

20% 
4% 
0% 
10/0 

0% 
0% 
0% 

0
0

'" 
0% 

total 25 0/
0 

0% 
a% 

16% 
4% 
0% 
0% 
1% 

15% 
total 

0% 
0% 
0% 
0% 
0% 
Do", 

0% 
0% 
0% 

total 

18% 
0% 

24% 
0% 
0% 
0% 
5% 
2% 
2% 
0% 

olal 

0% 
0% 
0% 
0% 

36% 

0% 

---0%-------

total - -0%-----

178% 
========== 



ASIA CASSAVA CULTlVATlON HAINAN (CHINA) Qln 5 

Respondent Number 
O O pos¡tlon 
O 1 Zone 
O 2 Afea 
03 ActualYleld 
04 PotentlalYleld 
O 5 ProducerPnce 
O 6 Exc,angeRate 

Plantlng material 
1 3 Quahty 
1 4 Avallablhty 
1 5 Other 1 
1 6 Other 2 

Pathogens & Vlruses 
23 Bac Bhgnt 

Pests 

2 4 Anthracnose 
25 Masaje 
2 6 8rown Leaf SpO! 
2 I OtherLeaf 2 
2 8 RootRot 
29 StemRot 

2 10 OtherRoot 1 
2 11 OtherRoot 2 
2 12 Wltcl"'ess Broom 
2 13 Suoerelongallan 

33 Mealy8ug 
3 4 GreenMlte 
35 ReoMlte 
36 Thnos 
3 7 Hornworm 
38 Other 1 
39 Other 2 

310 Other 3 

Genetlc charac enSIles 
4 3 OroughtSusc 
44 LowYleld 
45 LateBulkmgtMatur 
46 PoorGerm 
4 - LackEarlyVlgour 
4 8 WldeCanopy 
49 Other 1 

410 Other 2 
4 11 Other 3 

$0115 and Crop management 
5 3 LowSOIIFertllJty 
5 4 PoorSollPhys1cs 
5 5 SOliEras Ion 
56 Sahmty 
5 7 SOllAcldlty 
58 SurtaceTemp 
59 SubootlmalFTeldMa 

5 10 InadeqSpaclng -
5 11 InsuffCropCare 
512 Other 1 
513 Other 2 

Non erop related constralnts 
6 3 CredltAvallablllty 
64 TechnASSlstanceITr 
6 5 LabourAvallablhty 
66 Other 1 
67 Other 2 

AC3 
?? 

Halnan China 
27000 Produce~ pnce In USO per Ton 3614 

18 Total volume of productlon In Tons 486000 
30 Flnanclal value of pradu-c Ion In US 17566265 

3-00 Po~en~al yleld Increase ~stlmate 67% 
83 

YIELDGAIN FOR THE 
RANKING AREA(%) YIELDGAIN ('Yo) -ENTIRE ZONE ---

1 
2 

1 
2 

3 

2 

2 

3 

2 

4 

3 

3 
2 

35 
12 na 

2 
10 

70 

5 

30 

70 
90 

30 

na 

85 

85 

85 

70 

95 na 
70n a 
60-n a 

10 

5 
8 

10 

25 

25 
30 

10 

10 

20 

15 

25 

4% 
0% 

0°'" 
0% 

total 

0% 
1% 
0% 
1°1o 

0% 
0% 
0% 
0% 
0% 
0% 
0%1 

total 

2% 
0% 
8% 
0% 
0% 
0% 
0% 
0% 

otal 

18% 
27% 

0% 
3% 
0% 
0% 
0% 
0% 
0% 

total 

9% 
0% 

17% 
0% 
0% 
0% 

1}% 
0% 

18% 
0% 
0% 

total 

0% 
0% 
0% 
0% 
0% 

total 

4% 

2°{, 

9% 

48% 

56% 

0% 

:;:;;::;;:;:;:;::;:; 



ASIA CASSAVA CULTIVA nON SOUTKVlETf:iAM Qm ~~_~_-_----~~ ~~ 

Respondent Number 
O O POS¡tlon 
O~1 Zone 
02 Area 
Q 3 Ac ualYreld 
Q 4 Potent¡alYeld 
O 5 PrOducerPnce 
Q 6 Exchange8ate 

Plantlng material 
1 3 Quatlty 
1 4 Avallablllty 
1 50th 1 Paor storage -
1 6 Other 2 

Pathogens & Vlruses 
23 Sae BIlght 

Pests 

2 4 Anthr3cnose 
2 5 MosaJe Inclan 
2 6 OtLf Cercospora 
2 7 OILf 2 CoHeratnchu 
2 8 ReolRoI P'wlophS 
29 StemRot 

2. O O!hRt 1 FusanumS 
2 1 OthRt 2. DloloofaMa 
2 '2 WnChes$ 8room 
2 3 Superel-onganon 

33 MealyBug 
3 4 GreenMlte 
35 ReoMlte 
:3 6 Thnps 
3 7 Hornwormt C'1londa 
3 -8 afMer 1 TemHtes 
3 9 O 2 SoodOprera( Pr 

310 03 T/r3colaF 'aglst 

GeneilC cnarac enstlCs 
4 3 OrougrtSusc 
4, 4 LowYeld 
.4 5 LateButkrnglMatur ( 
4 () PcorGerm 
4 7 LackearlyVrgour 
4 8 WloeCanoov(forLOC 
.4 9 F!ooaSusceoub!bty 

4 10 W!ndSusceottbJhty(1 
411 Other 3 

SOlls and erOD management 
5 3 lowSOIlFertlhty 
54 PcorSmlPhyslCS 
5 5 SodEroslon 
56 Sailmty 
57 So"Acld,ty¡pHH20< 
5 8 SurfaceTemp 
S 9 SuboptlmalFleldMa 

5 10 fnaoeq$pacmg 

6 
9 
7 
8 
9 
8 
9 
a 
8 

-; 
8 
8 
8 
a 
5 
8 
8 

5 
3 
7 
8 
9 
7 
8 
7 

3 
6 
4 

11 
4 

10 
7 

~S-

5 1'l InsuffCropCare 
5 12 Olher 1 

__ ~L 

5 :3 -OIMer 2 

Non crop related constra¡nts 
6 3 CredltAvallarHl!ty 2 
64 TechnAss¡stance/Tr- -- 3 
65 LabOUfAvatlaC)lhty ir 
66 LackOfProcesslngA -- 1 
Si O¡fficultlesOtTtansp - 4 

70 
15 
S 

20 
15 
5 
5 
5 
5 

5 
3 

1 
2 

20 
4 
4 

40 
50 
20 

5 na 
5 na 

20 na 
10 
15 

50 
18 
35 

5 na 
70 

-30 na 
30~ 

20 

-~~--

6 
2 

2 
1 5 

1 
05 

1 
1 

3 
2 

1 
2 

15 
2 
2 

30 
80 
20 

10 
20 

35 ___ ~~O ~ ___ _ 

total 

4% 
0% 
0% 
0% 
0% 
0% 
Q% 
D% 
0% 
0% 
0% 

:otal 

0% 
0% 
0% 
0% 
0% 
3% 
0% 
QO,'é 

rota! 

12°/:) 

40' • 
4% 
0% .. 
0% 
0% 

1% 
3% 
0% 

5 I~ 

3% 

total 60"{. 

15'% 
1°/:.1 
5% 
0% 
7% 

0% 
5% 
2% 
1% 

-Ó~% -

0% 
totaL 

-40 na 0% 
~35 na -- -.. ~~.- 0%- _.-~ 

~30 ~n -a ---~-- 0% ~--_ .. 
--7S-na------ -·~--·-O%~ -------

--:30 ¡j a -- ._-.- 0% - ---
lotaL O~= 

~ 1)4% -_ 



AS/A CASSAVA CUL nVA nON TAM/40ÑjlDU (/_ND/A)~Q!!, =! -=-
Respondent Number AC7 -------- ----

~ o o POsttlon 
o 1 -Zone 

J'_ea!l ofAg~JJ~lve~~ _ ~ 

e 2 Afea 
O 3 Ac~uaJY¡eJd 
O 4 PClent¡atYeld 
O 5 ProducerPr¡ce 
06 ExchangeRate 

Planung matenat 
1 3 Quallly 

Tamll Nadu 
- 85983-

30 
40-

1800 
50 

1 4 AV311ablllty 
1 50th 1 Poor storage- -
1 6 Other 2 

Pathogens & Vlruses 

Pests 

2 3 Bac:Bltght 
24 Anthracnose 
2' 5 Mosalc CMO Gemt 
26 OtLe 1 Phomoosls 
2' 7 OtLe 2 BmwnLeafS 
2 8 RootRol Phylooh s 
29 SlemRct 

2 10 OtnerRoct 
2 11 OlherRool 2 
2 12 Wltcness Broom 
2 13 Suoerelongauon 

33 Me"y8ug 
3 4. GreenMlte 
35 RedMlle 
36 Thnps 
3 i Hornworm 
3 a Other 1 WhlteScale 
3 9 Other 2 Wh¡te F!y 

3 10 o 3 SOlfalllOgWhlle 

Ger.etlc charac ertstlcs 
4 3 DroughtS..Jsc 
44 LowYle¡d 
4 5 LareBulkmc/Matur 
4 6 PoorGerm .. 
4 7 LackEarlyVlgour 
4 8 W¡deCanopy 
4 9 o 1 BranchmgNatur 

410 Olher 2 
41; Omer 3 

Sotls and Croo management 
5 3 lowSollFernhty 
54 PoorSmiPhyslcs 
5 5 SotlEroslon 
5(; Sai¡nlty 
5 7 SotlAcrdrty 
S 8 Surface Temo 
5 9 SubootlmalF¡eldMa 

5 ~O Inaoeo$oacing 
S 11 InsuffCropCare 
512 Olher 1 
513 Other 2 

Noncrop reiated constralnts 
··--6 3 =CredlfAval\a~\lty 

64 TecnnAsslstancerrr 
6 5 LabourAvallablhty --
66 Other 1 
67 Otner 2 

9-

9 
3 
7 
8 
4 

8 
8 
8 
B 
8 
5 
4 
J 

6 
7 
5 
7 
8 
8 
7 

10 
8 

11 
10 
11 
B 
4 

11 
6 

- -::-]'rcdu~rjlñce :;n-i;[SD ~et}i~_ ---3550-- ---
Total volume of productlon In T ons -257949(f--··-~ -­
Flnancl~l! value o-forOductron lñ US - !l!579527-=---- --

_-__ Po~ntl~!.:y~~ld I~(~ase !sl~n:!.ate 33% 

5 

-------
2- 05 
2 05 

SO 30 
5 2 
3 1 

20 10 

05 01 
05 O 1 

1 02 
05 01 
05 01 

5 2 
25 20 
10 5 

30 15 
25 20 
35 15 
15 5 
10 3 
5 na 
5 2 

10 5 
5 2 
1 02 -2 05 
1 02 
5 1 

40 25 -5 
35 

total 4% 
- ----- -_. 

0%) 
0% 

18% 
0% 
0% 
2°'0 
O", 
0% 
0% 
O", 
oq/" 

:ctal 20o~ 

0°1; 
O". 
Q(!fo 

0"/0 
O~'f. 

0°10 
5% 
1 'Yo 

total BUS 

5% 
5% 
5% 
1%~ 

0°10 
0% 
0% 
0% 
0% 

iotal 

1% 

0% 
0% 
Q% 

--0°/" 
·0% -- --------

10% 
- - '0% 
- ---5% 
--oo/()--·-- -----

----0% - --.- -_._--.-

-total 16% 

- - 4003---- ---- -- 0% --.. ---.-----
Sna- - --._- ---0% -.-----

30-'na--·-- ---.. ~._~ -0%_ -_==-==-_-=-_ 
0% 

- -0% ---- ~--~ 

total 0% 

____ ~2'. 



ASIA - CASSAVA CUl TIVATION In the SUBTROPICS 

Constralnts In Cassava cultlvatlon 

Area represented by the questlonnalre 
Yleld, In Ton/Ha 
Pnce, 10 USDlTon 
Estlmated yleldlncrease 
Calculated yleldmcrease 
YIELDGAIN FOR THE 
ENTIREAREA 
Plantlng matenal 
Pathogens&Vlfuses 
Pests 
Genetlc charactenstlcs 
Soils&Crop management 

GUANGXI CHINA 8 
220000 

137 
386 

119% 
224% 

9% 
0% 
0% 

87% 
128% 

Constramts for ASlan Cassava cultlvatlOn In the Subtroplcs, 1993 data 

Total area In the zone (Ha) 
Average yleld (Ton/Ha) 
Estlmated yleldlOcrease 
Calculated yleldlncrease 
YIELDGAIN FOR THE 
SUBTROPICS 
Plantmg matenal 
Pathogens& Vlruses 
Pests 
Genetlc charactenslics 
SOlls&Crop management 

598000 
11 

82% 
113% 

14% 
3% 
2% 

24% 
71% 



ASIA CASSAVA CULTlVATlOIy GUANG)l[(r;HINIY.,.Qtn 8:~-= 

Resoondent Number 
O O POSltlco 
a 1 Zone 
02 Area 
o 3 Ac u;'\¡Yleld 
o 4 p .... entlalYleld 
o 5 P ~oucefPrlce 
o 5 Exc"'IangeRate 

Plantlng matenai 
1 :3 Quallty 

4 AVi;1llablhty 
~ 5 Other 1 
1 6 OtMr 2 

Parhogen5 & \lIruses 
2 3 BactBhgot 

Pests 

2 4 Anthracnose 
2 S Masare 
2 6 OtherLeaf 1 
2. 7 OtnerLear 2 
2 a RootRot 
29 StemRoI 

2 o OtherRoot 
2 ,1 OtherRoot 2 
2 1 2 W,tchess Broom 
2 13 Svoerelong8uon 

33 Mea!y8ug 
34 Greer.Mlte 
35 ReoMlts 
36 Thnps 
:3 7 Hornworm 
38 Olrer 1 
39 Otrer 2 

3100ther3 

Genetlc charac enst¡cs 
4 :3 DroLgntSusc 
44 LowYrsld 
4 5 LateBulk~na/Matu{ 
4 6 PoorGerm -
4 7 LackEarlyV!l;our 
48 WloeCanopy 
49 Other 1 

4 'lO Other 2 
4 11 01her 3 

SOI/$ and Croo management 

AC4 
Ac!m¡nlstrator-- ~ 

- Guangxl -C5i~a _ 
220000 

137 
30 

320 
83 

3 

7 
5 
3 
7 
7 
4 

53 LowSo,tFert'hty 4 
5 4 PQcrSoliPhYS1CS 4 
5 5 SodEtoslon :3 
5 6 Sahnlty 11 
5 7 SOiIAc¡ólty 5 
58 SurfaceTemp 10 
5 9 SubOPtlmalFle{dMa a 

5 10 InadeqSpac,ng = 11 
5 11 InsuffCropCare e 
512 Other 1 --
513 Other 2 

Non crop related ccnstralOts 

o ' 

40 
80 
90 
70 
10 

~fod~_cer on~_~~ USoper T on_- _ 
Total vofume of productIOn In Taos 

F:nanclal value -07 produc Jon InUS 
Potentfa~~ 'FlCtease ~stJmat~~ 

YIELDGAIN FOflTHE-

30 
30 
40 
20 
10 

total 

OOjo 
<;l"/o 
0% 
0% 
0"/0 
0% 
O'Va 
Q0'Ó 

O"', 
0% 
0% 

ata! 0°'(, 

O~{) 

0% 
0°10 
0% 
00/

0 

0% 
Oo~ 

Q!.Ye 

total 

i2°'Ó 
24% 

35% 
14% 

0% 

70 na 
1% 
0% 
0% 
00/\'! 
0% 

90 
50 
70 

60 
30 
30 

20-

60 30- --.-._---

20 ?O -

tata! 87°~ 

54wo 

15% 
21% 
0% 

16º/0 
0% 

18% 
0%-

4%-
0% 
0'% 

total 

-- _6 3 CredltAvallablhty --.- - 2 9ona-' -'--'~--.----- OOj" 
64 Tec>¡nAsslstañcefTr -- -2----900a --'-.. _- -- -00/0 ~~-._--- .--~--

_. 6S1aoourAvallabiiity 5 ·na =:-_-_-_-.~-- ---- ---0% -----.-----.-
66 01her 1 0% 
6'7 Otiler 2 - 0% - - - .. ~.- -- - .. _-~ 

total _-:o~_ 

~o!.~._ 



ANNEX7 



- - -
,SIA NATIVE STARCH 

::;onverslon of rool IOta starch 
::stlmated decrease In Processlng Casts 
::stlmated Increase In Product pflce 

~ONSTRAINTS 
~oot quallly 
=>rocesslIlg technology 
:>roduct marketlng 

roTALS 

- -
Guangxl China (1) 

25% 
20% 

3% 

~rocCoslsOecrease 
46% 
50% 

0% 

96% 

- - - - -
India Kerala (2) 

20% 
29% 

4% 

- - - -
India T dmll Nadu (3) 

25% 
17%> 
13% 

- -
ProductPncelncrease PrDcCostsOecrease ProductPrlcelncrease ProcCoslsDecrease ProduclPrtcel ncrease 

39% 15% 2% 15% 14% 
45% 5% 2% 8% 6% 
11% 0% 1% 0% 39% 

95% 20% 5% 23% 61% 

AVERAGEAVERAGEAVERAGEAVERA AVERAGEAVERAG AVERAGEAVERAGE AVERAGEAVERAG AVERAGEAVERAGEAVERAGE 

ConverSlon of rool Into starch 
Esllmated decrease 10 Processmg Cosls 
Estlmated mcrease In Product pnce 

CONSTRAINTS 
Rool quahly 
Processlng technology 
Product marketing 

TOTALS 

23% 
3% 
4% 

ProcCostsDecrease ProductPncelncrease 
25% 18°/11 
21% 18% 

0% 17% 

46% 54% 

TOTAL REVENUES 
44% 
39% 
17% 

100% 

- -



INATIVE STARCH 1 I 

; I 1 
Respdndent Number IAP2 ¡ 

o o ¡Posltlon AdmlnlSlratof 
o lllone IGuan9X' China I 
02 Product Nattva star¿h Industnal pu'pose 
03 ProduCI yalume (In Ton) I 263700 I 
04 'FreShRoolEqulvalem (In Ton), 1054800. 

iConvelSlon! In % 
IRawMalBflalCosls 

I 

ti) USO par Ton ol produd 
25%1 

15440, O 51AI/erage rool pnce per Ton I 3861 
06 CunentProcessCosts per unl! 75 ¡ IProcessmg COSls Ul USO per ron 

¡ ~ ~ !~~:~~;~~~OeS~~I:a~~~tlt ¡ 60 I ¡Polenhal decrease 

I 
7500i 

20%1 
I 
I 

300001 
3% 

o glAvefilge product pnce ! 300 'Product pnce In USO par Ton 
O 10 jPotenhal product pnce I 290 I lPotenllallncrease 

! 
O 11¡cUrrency exchange rate 1! I I 

I IPRODUCT COSTS IpRICE 
'ROOli QUALlTY RANKING ;VOLUME DECRFAS IiNCREASE 

I 1 3 Hlgh cyanogen I 4 i 80! 10 : 
1 4 Low dry malter conlenl I 4 ' 80! 20' 20 
1 5 lilgh pen~habl"ly 1 10 I 60 I 10' 10 I 
16i1hghfibrecontenl I 9 40 10, 10, 
17lPoor~tarchpropertles 91 80: 101 101 
1 8 'Bad lasle/textureleolour 10 I 30 I 5 10 i 
1 91Unusual rool "ze/shape 9! 301 7 si 5 i 

11OIOlher 1: I i 
111!Olher !! 1 

i • l ' i 

l
' I I 1 . 
PROCESSING TECHNOLOGY I I i 

2 3 :Poor handling 01 raIN mater 8 ¡ 10 ~ 7 5 I 10 I 
2 4 !lowProduclQual PoorT echnol 8~ I 30 j 17 51 30 
2 slLow coñvelslOn lale ~ 1 901 10 I 51 
2 6 ILow capllal efficlency I 90 151 10 I 
2 7 ·low labour efflclency 51 90 : 10 1 10 
28 low walel qual1ty 10 60 I 5 10 I 
2 9 Excess waler use 4 90 10 : 7 51 

2 10 Otllel I 
211 Olller 
2 12 Olher 

'PRODUCT MARKETING 
3 31Poor product packaglng 
34 ;Poar handling of praduct 
3 S Bªd physlc~1 mfrastlUcture 
3 6 M~ny lotermedlanes 
3 7 Sever~ pnce fluctua~on~ 
38 Olher 
39 :Olher 

3100lher 

! 

i 
1 
I 
1 

71 
I 

601 n ti 

91 301 na 

~I 
60 na 
60 na 
80 na 

1 
51 
I 

5' 
75

1 

I 

! 
ProcCostsDecrease !ProductPnc€lncreas~ 

8% 0\1' ' 
'" 16%! 16%! 

6%1 
6%1 4%1 4% 

8(Vu ¡ B% 
2'% 3(% 
2% 2% 
0'%) OG/IJ 

OOle OtlJ.;¡ 

46%, 39"/0 
I 

ProcCoslsOecrease I ProductPncelncrease 
11% : 

5%1 
9% 

14~{, I 
9%' 
3% 
9% 
0% 

1'%j 
9" , 'o , 
50/é 
9% 
9"/0 
6% 
70/0 i 

0%1 0% 0% 
1 0% 0%, I , 

I =~=::=~=;====~~~:! ;;':==========~~~:j 

• I I 
IProcCoslsOecrease ,ProducIPr,ce,ocreasi 
I o~/u! 3D/1,I 

1 0%)1 Oo/a 
. ~, ~. 

'1 O%,! 5%¡ 
0%1 0%: 

1 0"10 i 0%: 
Gil/O 0% 
0% 0"'10 

0% 



¡NJl TlyE ~r~RfH 2 

IRespdndenl Number AP3! 1 
¡ O O IpoS'lIon AdmJnISIralpr I 
, O llZone Ind,a Keralr. : I 

O 2 'Product Nat!\le slarch tor Ind purpose Sago 1 
03 Product volume (m Ton) 220000 ¡ ¡Converslon; In % 
04 'FreshRoolEqulValenl (In Ton), 1100000: RawMalenalCosls m USO per Ton uf proa"c 
O 5 'Average rool pnce per Ton 1 25001 ' 

20%/ 
34722 

i 
9721 
2911

/" ! 

O 6 ¡CurrentP(oc~SsCQsts per UOIt' 350 I IProcessln9 bOS1S In USO psr Ton 
07 PotenProcCosts per unlt 450, ;POlentla! d~cfease ¡ 
O 8 'Product unlt ~qUlvalent I ,1 

09 iAverage producl pnce 11501 IpradUCI pn¿. 11\ USO per Ton 
i 

31941 

4% I O 10: Poteñbal product pnce I 1200 1 ¡ IPotentla! !nerease 
'1 O 11 Ilcurrency exchange rate ; 36 I I I ; I 

I IpRooucrlcosTs 'PRICE 1 
ROO1i QUAlITY RANKING 'VOlUME OeCREAS 'INCREASE 'ProcCoslsOec,ease ProducIP"celncr •• se 1 

1 1 3lH'gh cy.nog"n '91 ¡ 1 
1 4¡Law dry maller conlenl 8

1 
31 

1 SIHlgh penshalJ,hly 1: 40 1 
1 6 '!i'gh r,bre contenl 8' 5' 
1 7 1Pgor §t~r~h propertl6s 9 ¡ 20 i 
1 alSad lasle/lexturelcolour 111 t 
1 9 I uñus~~1 rool slZe/shape 111 j 

1 10 Olher Cracking of ,nd 41 30 1 
1 11 Otller 1, 

PROCESSING TECHNOI OGY 
2 31Poor handílng al raw mater 
;> 4IL9wpré!!uc!Quat PoorHygCon 
2 5 Low converSlon rale 
2 61l2W ~~pltªl efftcl~ncy 
2 7 Low labour efficlency 

:1 e /LOW w~f~r q""íiiy 
2 9 Excess water use 

2 10 :Othe-r~Mechanlz-ahonOfPfoces 
21110th';r - - - - --

212¡olher 

PROOUCT MARKETING 
3 3 Poor l"o~~éi p~ckag,n9 
3 4 Poor handling 01 produc! 
:3 5 S'¡if phY~lcal ,ñlr"~lruªtur,, -
~ ~ Many Int~rm~ql~n~s ª 7 ªev~r~ pflce fluct~ªtlon§ 
38 O.her COlo"r 
3 9 i5iher ----

3 10 i5th~r 

I 
1 

81 
8' 

111 
11' 

81 
11 1 

7' 
Si 

9 
9 
9 
9 
5 
6 

I 

10 
60 

201 
-51 
25 1 

20 

, 

I 
I 

na 
na 
na 
na 
na 

251 
10 I 

51 
1 

101 
I 

4 
7 

2 

I 
1 ! 
21 , 
I 

3 

0'% 0% .. 
Ofl/o ! 0% 

10%; 1% 
jO! ' 

" 0%: 
11%¡ 0% 
O%¡ 00

/" 

1 O%! 0% 

! 3%: 1°/0 
I 0%1 0% 
1================ ================ 
! 15% 2%, 
I 1 

¡ProcCostsDecrease P(OdllctPncelncreas~ 
1 0% 0%, 

I 
I 
I 

0%1 
1%1 
Q'YG I 

0% 
0% 
0% 

1 2%1 1% 
'1' 0%1 0% 

0%1 

0%1 0% 
1================ ================ 
I 5%, 2% 

iProcCostsDecrease IPrOductPncelncreas 

l
· 0%1 0% 

0%: 0% 
, 0% I O'V" 

I 0%1 0% 
O%! 0%. 

I 0%[ 1% 
¡ 0%: oa/e 
1 0%1 0%: 

i=============~~:I--===========~~:1 



I 

¡NA TlVE STARCH 3 
· I I 

; Respdndenl Number IAP4 1 
'1 O O :Poslt¡on IDean of Agf UOlversl!y J 

O 11¿one ITarnd Nadui J ¡ 

1 O 2 P{Qduct ,Nabve Starch ter Human Consumptlon Sago I o 3 jProduct vo!ume (In Ton) ,720000 I ConverslOn¡ 10 % 
04 FreshRootEqulvalent (m Ton~ I 2876000 ¡ RawMatenalCosts m USD per Ton of prod~jc 
O 5 AVerage !Col pnce per T011 ¡ 1800 j 

25'%1 
141 811 

I O 6
1
CurrentProcessCosts per urut 12000! Processlng Costs 10 USO per Ton 

07 iPotenProcCosts per umt ! 10000 ¡ IPoteniral decrease 236691 
17% ! O 8 ,Product unit eqwvalenl ! 1000 I I 1 

09 !Average product poce 1 16000 1 ·ProduCI pude m USD per Ton 
O 10 ¡Potentlal product puce 14000 I IPotentlallncrease 

I 

31558
' 1l%d 
I 
1 

· O 11 ,Currency exchange rate 5071 1 

l· ¡ - I IPRODUCT COSTS iPRICE , 
ROOl' QUALlTY IRANKING 'VOLUME OECREAS 'INCREASe: 

13IH¡9hªy~nogen 1 11' 2 os: si 
1 4 ¡lí~w ~y m~tter content 10 i 05 j 31 
1 51 fligh ptln~hablllly 1 21 60' 251 20 ' 
1 6 ¡Hlgh f¡br~ t:Qntent 1 111 5 I 21 5 i 
1 7 Poor sta'ch prop<Htles i 10 1 5 , 31 10 1 
1 8 iSaa taste/texture/colour lO! 5! 2 10 I 

1 9Iunu~u¡¡1 root "zelshape 1 O 51 21 51 
1 10 Othe, l' 

1 11lOth.!'r I 

I 
PROCESSING TECHNOLOGY 

f3!poor handling of raw mater 
2: 4 LmÑPrOductQuallndlgenousP 
2 Sllow conv-erSton rate 
26 ¡Low 1Oap'tal etr.clency 
~ 7 :Lo~ !,ªbour eíflclency 
~ 8 lºw w~t~r q~~hty 
2 9 Excess water use 

210 Other -
2 11 Othe, 
212 O!her 

IPRODUCT MARKETING 

• 3 ~ IP~~r P'2!!~,,! P~,,-k~gén9 
I 3 4Ipq2[_h~n~lIn9 01 produ,,! 

l
· ~ 5 ¡:¡ad physlcallntrastructure 

36 ,Many mtermedlafies 
3 7 !Sev~re prl!?~ fiuct~ªt~n~ 
38 IOthe, De!aylnPaymenlFrom 

- I - - F actoryOwners 
3 1010the, -

i 

6 
7 

10 
9 
7 
7. 
61 

I 

6, 
31 
3 
5 
2 
2, 

1 
1 

1 

10 ' 7 10 
5' 10 20 

151 5 5 
101 10 10 ! 
20' 15 si 
151 101 15, 
Si lS 10

1 
I 

, 
I 
1 
I 

201 na 25 
251 na 1 30 
351 na 1 30 
101 na 

I 10 
50: na 30 
50' 

In a 1 

I 

ProcCaslsDecrease 1 PrOductPncelncrease 
0%; 0%1 
0%1 0% 

15% 12u/0 
0°/11 ¡ 0% 

1% 0%1 
0% 1.:J./o 
0'%11 0% 

j 0%1 0% ¡ 0% 0% 
,================================ 
( 154

/" j 1411
/0 

IProcCostsDecrease ¡!Prodl1CIPncetncreas 
I 1% 1%:;; 

1% i 10/(1 
PI" I 1"/0 
1%1 
3'K,¡ 
2'%,,: 
1%! 
O;.l/r,! 

1% 
1% 
2% 
1% 
0°/0 

0%,; 0°/(;> 

1=========="==~~:I=============~:: 
I 8%1 8% 
1 1 

'IProccostsDecrease lProductPncetncreas~ 
0%1 5% 

I 011/,,1 8% 
I 0%1 11% 

I 0% 1% 
0% 15u/u 

: 0% 0% 
j 0% 0% 
; 0%1 0% 
¡ ==:;::;;===;::===~=~;:¡ :;;;::==;::~::;= ;;;::~=~;~: 



ISTARCH Th. <lala filVe" In lh/s q" •• I/Onnalre are not v.ery 1I •• ful 
I ¡;! 

Respqndent Number ¡AP5 j ; ! 
O O ,poslIIon !Adm!mstratpr I 
O 1 !Zone ISouth VIetnam 
O 2 [Product ,Modlfied Stareh I ' 
O 3¡Produ~t vo!ume (Ir! Ton) ! 100000j I ¡converslon! In % I ~ 
04 ,FreshRootEqUlvalent (In Ton) : 400000 RawMate,,~ICosts In USD per Ton 01 produc 

1 

25%1 
12500 ¡ O 5 Average root prrce per Ton ¡ 350000' I 1 i 

O 61CurrentPfocessCosts per unII 560001 ProcesslOg COSlS In USO per Ton 
O 71PoteñProeCosIs per unlt 1 56000 '1 IPotentlal dJerease I 
O alProduct umt eqUlvalent 1000 ;: I 
O 91Average producl pllee I 2128000 IProducl pllea "' USD pel Ton 

5001 

0'/.1 
19000 

18%1 º 10 !Poten1t~1 proyucl poce 2520000 J ¡Potentlal m?reas€: 
, O l11Curreney exchange rate I 11200 i I I I 
I IPROOUCT ¡COSTS IPRICE I 
IROOlí QUALlTY IRANKING IVOLUME iDECREAS IINCREASE 
j 1 3,Hlgh cya"og~n I 81 551 51 5 

14lLowdrym~uereonlent 101 55¡n. Ina I 
1 5 !fllgh pellSh!blhty 10 55 na na I 
1 a'Hlgh fibre eontenl 10 551" a 'n a ! 
1 7Poor ~I!rch prop~rtles 10 55 na I 51 
1 SIBad taste/textUle/colour 10 55 na na 
1 9IUnu~~al r021 slzelsnape 10 551n a lo a 

1 100ther , 
1 11 [olher I 

I i I 
PROOESSING TECHNOLOGY I 
I 2 3

1
: Poor handhñ9 af raw mater 

I 
~ 4 ,LowPrª~Üctº~allodlg~oo~sP: 
25 :low converslon rate 

, ? Si L~w ,"pl1¡¡1 ~ffielency 
27 ;low labour efficlency 
2 81 LQw W!~{ ql:!allty 
2 9IEX~§~ W€!t~ ~§~ 

210 Other 
2 11 ,Other 
? 1? :Olh~r 

I -~ 
PROOUCT MARKETING 

3 ~ IP??r pr92~¿¡ P!,,-k!!9In9 
3 4!P02f h~nºlm9 Qf pro~!!s:l 
~ 5 !Ba~ pnySlc"llOlr.§tr~ct~re 
3 6 !Many intermedIariaS 
3 7 iSevere pnce~ fluctuatulns 

,- -- -- -~---

10
1 

100 
10 100 
101 100 

1º1 
100 

10 lOO 
10 100 
10 100 

~I 100 
100 

:1 
lOO 
100 
100 

? 

1 

1 
1 

oa na 
na oa 
na In a 
na na 
na lo a ' -oa 

I~ : n1' 

oa in a 
na lo a 
oa na 
na I~ na 

i 

I 
I 
! 

i 
!ProcCostsOecrease PrOductpfjcelnc(eas~ 
I 3% 3%' 

0\% 
0% 

0°/" 0% 
OC,{¡ 3% 
Qlij", 0% 
0°/<;1 OIl/Q 
0% QOf¡) 
0% 0"/0 

IpfOCCostsoecrea:: :PIOductPllcelocr:: I 
0% i 0°/<.> 

1 0%1 0% 
1 0%1 0% 

I 
0%1 0% 
0%1 0% 

¡ 0%11 0% 
I 0% 0% 
¡ 0% 0% 

1

, 0% 0% 
0%1 QIl/d 

1;;;;;;;;;;;;;;;;0;;;;;;;;;;; , 

I 0%1 0%1' 

I 
1 - , 

ProcCostsOecrease :ProductPncelnCrea!t} 
, 0'%., O%j 

0%1 0% 
0%1 Qll/o 
0%, 0% 
O%i 0% 
O%i 0% 

1

', 0%1 0% 
0%1 0% 

i-;;;==;;;=;;;~;:I;-=;=';--'=;;~;: 




