44
21
c32

V26

Al ¥ n

e o
Z4CIAll

COLECCION HiISTORICY

)

b

PRIORITY SETTING FOR RESEARCH &
DEVELOPMENT IN CASSAVA

An Assessment of Needs in Cassava Production and Post-Harvest
Sectors in Latin Amenca and Asia

Al

T e
gf"’w NN

2 i.;ﬁfwda D‘.‘ ! Bt Ty ‘%’
Jan Gernit VAN NOREL LOCUW Sy, 0y
VAR 18R

e

i

Executing agencies Cassava Biotechnology Network (CBN) Calombia
International Senter for Tropical Agnculturs (CIAT) Colombia

Funding agencies Directorate General for Development Cooperation (DGIS) The Netheriands
intematwonai Fund for Agnculturat Development (FAD) Haly

Qctober 1997



FOREWORD AND ACKNOWLEDGMENTS

This report represents part of my activities during my stay with the Cassava
Biotechnology Network (CBN) at CIAT in Colembia During 2 5 years working on
the project of prionty seiting for cassava research and development | learned
many things | worked in an international environment in a multidisciphinary
research program whnich helped me to look beyond irodden paths The
experience of living In Colombia 1s unforgettable, | thank my fnends for the time
we shared together

Professionally | owe thanks to 3 number of persons First and most of all, Dr Guy
Henry ex-Cassava Economust at CIAT, now with PROAMYL-CIRAD 1in France
who supervised the work | did for the Cassava Biotechnology Network He did
not iose his motivation to bnng this project to a good end Also many thanks te Dr
Ann Marte Thro Coordinator of CBN She contributed in a more personal way to
the project With reference to the current study also thanks go to the following
persons Dr Rupert Best, Project Leader of Rural Agro-Enterprises at CIAT for
reviewing the first draft of this report, Dr Reinhardt Howeler, CIAT's Regional
Representative for Asia, for tus behef that thus project was worth being done and
the individuals from eight countries who contributed by completing sometimes
complicated questionnares

My professional future 1s with FAD in Kenya in a project on coordination of
emergency assistance in the Great Lakes Region Contact through
FAOQ-KEN@field fao org or fax + 254 2 727 584

Jan Gerrit van Norel
October 1987



CONTENTS

1 introduction

2 Background and History
21 User-based needs assessment and
the Cassava Biotechnology Network
22 CIAT s Cassava Program
23  Global Cassava Development Strategy

3 Objectives

4 Methodology
41  Survey instruments
42  Data collection
43 Consensus In data

5 Agro-ecological classification
51  Climate zones
52  Global edapho-climatic classification

6 Results
6 1 Latin America
611 Cassava root production
612 Post-harvest subsectors
62 Asia
621 Cassava root production
6 2 2 Starch products

7 Conclusions and Recommendations
71 Data collection
711 Survey instruments
712 Target groups / Respondents
72  Constraints and opportunities

References
Annexes
1 Survey instruments
2 Proposal for Agro-Ecological Classification
3 Classification maps for Latin America and Africa
4 Constraints data for Latin Amenica cassava root production
5 Constraints data for Latin America post-harvest subsectors
B Constraints data for Asia cassava root production
7 Constraints data for Asia starch production

W NN

~N®M o,

O oo

10
10
10
11
12
12
13

14
14
14
15
16

18



1 INTRODUCTION

This report is the result of an assessment of needs in cassava root production,
and cassava processing and marketing aciivities in Latin America and Asia The
study 1s based on information from a variety of resource persons working with
cassava in eight counines Brazil, Paraguay, Colombia, Thaland, Indonesia
India, China, and Vielnam The current assessment ongimates from two events
that occurred around the same tme In 1996 the Cassava Biotechnoicgy
Network was locking for new ways to continue the assessment of constraints and
cpporturities N cassava, while the Global Cassava Development Strategy
launched the plan for needs assessment In the three cagssava growing
continents More information about these and other mitiatives 1s given in Chapter
2 on background and history of the study In Chapter 3 the objectives of the study
are formulated The methodology that 15 followed s dealt with mn the three
paragraphs of Chapter 4 Chapter 5 discusses agro-ecological classification for
cassava cuitivatlon Results of the investigation are presented in Chapter 6, while
conclustons and recommendations are given in the last Chapter 7

This report does not have the pretention of serving the reader with a quick list of
ranked prionbes It does not present & comprehensive overview of constrants
and opportunities per continent by agro-ecological zone But it does give clear
indications on needs in the different cassava sectors in the earlier mentioned
eight countnes, based on information from local respondenis It adds to previous
studies by providing a detailled and guantified assessment of constraints in post-
harvest subsectors In earlier studies, cassava processing and marketing was not
very well represented The present document can be used as a reference about
hmiting factors in principal cassava producing regions and countries in Latin
Amenca and Asia it may serve individual researchers and peopie working in
cassava development to get more feeling for the context of the problems they are
working on



2 BACKGROUND AND HISTORY

21 USER-BASED NEEDS ASSESSMENT AND THE CASSAVA
BIOTECHNOLOGY NETWORK

The Cassava Biotechnology Network (CBN) 1s a special project headguartered at
the International Center for Tropical Agniculture (CIAT), based in Cali, Colombia,
and funded by the Dutch government durning its first phase from 1992 - 1997
Major objectives of CBN are enhancing interaction and communication between
biotechnology cassava researchers around the world, as well ensunng that
farmers’ and processors needs and demands with respect to cassava are
represented in research agendas To accomplish the second objective a cassava
Iiterature review was done and a rapid rural appraisal of cassava constraints and
opportuniies in Northern Tanzania Also a research proposal was developed that
targets the development and application of a socioeconomic, technical, and agro-
ecaological framework for cassava research prionty sething, with special reference
to biotechnology The present report 1s a result of one of the activities that was
undertaken based on this research proposal

Te CBN and its donor 1t was important to have present in the study the opinion of
the people that economically rely on the cultivation and processing of cassava
Dunng the study vanous approaches were tned in order to mvolve users in the
assessment of needs At a continental and global scale there 15 no example
known of commodity prionty setting that clearly involves end-users from the first
up to the last step of such a study [t s a fact that especiaily in the past, research
agendas were set by researchers policy makers and donors Nowadays, a
strong tendency s observad towards the involvement of target groups in muitiple
ways transforming research into participatory research

22 CIAT'S CASSAVA PROGRAM

In 1993, the CIAT Cassava Program was faced by demands from both national
and international cassava research and development (R & D) institutions, {o
quantfy cassava sector constraints and opportumities The result was a global
study (Hermy 1995) and included two major elements The first element was an
assessment of canstraints and cpportunities that existed in the cassava sector
worldwide The methodology consisted of a Delphi survey in which two levels of
the sector were targeted production and processing/marketing Questionnarres
were developed and sent for completion fo selected national agncultural
programs and 1o lITA, CIATs sister centre which also underniakes cassavs
research Production regions were classified into five agro-ecological zones

The second element in the study was an ex-ante benefit estimation of cassava
research and development activities For this estimation three criteria were used



efficiency, equity, and sustainability R & D activiies wers subdivided in gene
pool development, crop management and post-harvest utiization Furthermore,
the agro-ecological classification was complemented by two classes for cassava
product demand strength 1 e tradiional and diversified markets

23  GLOBAL CASSAVA STRATEGY

The International Fund for Agnicultural Development (IFAD) launched in 1996 the
iniative for the creation of a Global Cassava Strategy, supported by instiutes in
the world that play a major role in cassava research and development The
Strategy will be developed based on regional reviews and country case studies
The regional reviews will identify constrants and opportunities in the different
cassava subsectors for further development of the cassava crop and its products

CIAT was appointed as mnsttute responsible for the regional review of Latin
America and Asia In May 1856 a proposal was presented to IFAD for execution
of these reviews Approval was recewved early Qctober that same year The
current document reports on the work that was done as a contribution to the
regional review for the cassava commodity in Latin Amenica and Asia

i



3 OBJECTIVES

The general cbjective of the present study 15 to present an assessment of
quantified constraints and opportunties in cassava The study focuses on major
cassava growing regions in the continents of Latin America and Asia We are
imited to these two continerts because of the mandate that CIAT has for
cassava and the dwsion that IFAD made in the execution of ther regional
reviews [ITA is the executive inshitute for Africa’s regional review, while CIAT s
for Latin America and Asia

The study covers the entire commodity system of cassava, 1e the cultivation of
the cassava crop i the different agro-ecological zones that exist for cassava, the
processing of roots inte finai or intermediate products, and the sale of these
products into the different markets that exist for cassava denvatives By dealing
with constramis and cpportuniies n the entire cassava commodity system,
successive areas and felds in research and development are targsted

- germplasm development (root yield and root quality),

- Crop management,

- processing fechnologies,

- marketing

The specific objective of the study 15 to make availlable to researchers, policy
makers, and donors an assessment of gquantified needs in cassava produchon
processing, and marketing that 1s very much based on opinions of the people that
directly eamn part of theirr income from cultivating, processing, and/or marketing of
cassava To achieve this goal the involvement 1s needed of as many clients of
technology and advances in cassava as possible, or the mvolvement of people
that are in direct contact with them ke extensionists and development project
workers Clients are the earher mentioned, end-users of technology 1e farmers,
processors, and marketeers This group of people are the principal actors in the
cassava commodity system and target group for many research and
development activilies



4 METHODOLOGY

41 SURVEY INSTRUMENTS

Three survey instruments were developed that capture the cassava commedity
systen Each instrument 1s a questionnaire that covers successively cassava
production fresh cassava, and processed cassava products In the questionnane
respondents are asked for therr cpimon about the extent (affected area/product
volume! of each constraint, the increase in yield or product price, and reduction
in processing costs, that will be obtained once the constraint has been removed
Alsc area, price and yield information were requested Respondents were asked
for an estimate for potential yield product price, and processing costs, in order to
check the reliability of the data given later in the questionnaire A copy of the
survey instruments, preceded by explanatory notes is annexed (Annex 1)

The basic design for the questionnaires was taken from the priorntization exercise
that was done by CIAT s Cassava Program (see paragraph 2 2) The units of
measurement n the three different questionnaires were chosen in such a way
that all sets of constraints could be expressed by & common denominator The
US doliar was chosen as common denominator, satisfying the need for a urit that
s comparable across different types of constraints, as well a unit that s
quanhfiable

In the production questicnnaire a subdivision 18 made by agro-ecological zone
Thus 1s necessary because constraints in cassava cultivation are to g large extent
determined by climate and soil conditions Chapter 5 deais entirely with agro-
ecclogical classification of cassava produchon The two gquestionnaires that
capture post-harvest subsectors are subdivided by product groups The
underlying concept 1s that similar products face more or less simidar roct quality
technology and marketing constraints and opporturuties

The reason to develop three different questionnares was to hnk up with
mamstream types of research Many research programs distinguish betwesn the
pre- and post-harvest phase of the commodity Thus a pre-harvest, e
production, questionnarre was developed, while the post-harvest one was
subdivided nio two separate questionnaires One for fresh cassava and another
targeting processed cassava products, while both contain a section on marketing
of the product The subdivision ongmaied in the fact that fresh cassava for
human or anmimal consumption does not receive any treatment and s marketed or
used directly from the field where it was harvested, and within approximately 48
hours due to penshability Whereas, for processed products, technoiogy 1s used
for conversion of roots into different types of product

Each instrument contans a set of constraint sections It 1s logical to group
together constrants that are of the same nature For example bactenal blight,

b



stem rot, etc i ‘pathogen & wvirus pressure’, and drought susceptibility, poor
germination, etc in ‘genetic charactenstics of cassava’ This also facilitates
analysis later on Another reason for grouping of constraints 18 that respondents
are prevented hopefully from double-counting This i1s a serous problem In not
few cases constraints are interrelated and could easily be counted twice It may
never be possibie to rule this out, and t helps us relativize the results of the
needs assessment A scientist in particular ikes to disaggregate as far as
possibie, but growing conditions do riot always permit us to do so An example of
interrelationship of two constraints s the following A cassava crop that does not
receive sufficient nutrients to develop (‘soils and crop management constraint) 1s
more vulnerable to an attack of mealy bug (‘pests’ constrant) than a well-
developed crop in which the first mentioned constrant i1s not a imiting factor

Survey nstruments were preceded by extended explanatory notes These noles
functioned as a gude to the respondent while completing the questicnnarre
Because of the complexity of the questionnaires such notes were expected {o be
necessary in order to obtain reliable data

42 DATA COLLECTION

Data collection had to be done in the continents of Latin America and Asia As
mentioned inn the chapter on Objectives | it was impaortant in thus study o involve
end-users to the widest extent possible Since # was financially and technically
not feasible to visit all pnincipal cassava growing countries i the two continents
and talk with farmers directly, a solution was sought in the regional seminars that
were organized in Brazif and China in 1996

The 1 Congresso Latino Amerncano de Raizes Tropwcais \n Sdo Pedro -SP-
Brazil, was a symposium on which participants from a vanety of cassava growing
countries in Latin Amenca presented their work Representatives from research
inshitutes, universties, governmental mstiubions, and commercial, wide-scale
cassava processing factornies were gathered in one place This faciitated a cost-
effechve data collechon scheme for Latin Amenca We visited the symposium
and during three days collaborators were selected and interviewed Selection of
respondents was based on

1 Representing a main cassava growing or processing area,

2 To get a mixture of different respondents working at a local level

(researchers pohcy makers, commercial processors)

n November 1998 the Fifth Asian Regional Cassava Workshop was heid in
Haman China It was the meeting place for Asian researchers and research
policy makers In this workshop the present study was presented to the
auchence in a half-hour session Key people were asked to take home a copy of
the questionnaires They were invited to complete the questionnaires with help
and input from members of their program CIAT s Representative for Asia was in



charge of first collection of completed guestionnawes He 1s the person with
excellent knowledge of the region, and supervised the return of completed
questionnares from the different regions and countnes in Asia

43 CONSENSUS IN DATA

Data that are collected through the guestionnaires will show a divergence in
seventy and extent of constrants In order to make avalable one, overall
assessment of constraints per continent, 1t 1s necessary to reach consensus with
respect to the collected data To this objechive a meeting with cassava experis
was planned The ideal situation 1s that In an iterative process of discussion of
results, finally one picture emerges for the needs assessment of the entire
continent The experts have to have an integrated view regarding cassava on a
continent-wide scale For Latin America this group of experts was found in the
members of the ex-Cassava Program at CIAT They met in a workshop where all
collected constraints information of cassava cultivation in Latin America was
presented Dunng execution of the workshop it appeared that the meeting had
more the character of a consistency check of completed questionnaires rather
than reaching a consensus In data

For Asiz, a consensus meeting was more difficult to organize Although CIAT
holds a mandate for cassava in Asia, in-depth knowledge of the cassava
subsectors 15 not s¢ much with the ex-Cassava Program but wath CIAT's
Representation Office for Aswia, based in Thailand All collected constraints
information was sent to the two CIAT-scientists in Thaland for review in order to
reach consensus in data for the continent of Asia

The outcome of the data consensus mesatings would provide us with the final
form of the needs assessment that we are looking for For cassava cultivation an
assessment of constraints per agro-ecological zone by continent, and for
cassava processing and marketing an  assessment of constramis and
apporturuties per product group by continent Unfortunately we are not able fo
present these entire assessmemnts in the present study Nevertheless the data
overviews that are presented give a good indication of needs in cassava sectors

el



5 AGRO-ECOLOGICAL CLASSIFICATION

51 CLIMATE ZONES

As mentioned In paragraph 4 1 in the production questionnaire a subdivision was
made by agro-ecological zone This was necessary because constraints in
cassava cultivation are to a large extent determined by climate and soll
conditions For use in the prioritization exercise done by CIAT's Cassava
Program in 1993 an agro-ecological classification was developed based on
climate conditions only In the classification, the climatic differences in growing
conditions for cassava were taken into account Four parameters were used to
distinguish between five climate zones across the three cassava growing
continents In Table 1 the zones are defined

Table 1 Climate zones for cassava production

Rainfall, Altitude, Dry Latitude,
mm m period, n*°
months

Lowland Humid Tropics = 1000 <1000 <3

Lowland Subhumid Tropics 700-1000 <1000 3-5

Lowland Semi-arid Tropics <700 <1000 >5

Highland Tropics > 1000

Sub-Tropics > 20

Source Henry & Gottret, 1996

It was decided to make use of this classification tn the analysis of the resuits
This classification earlier has proven to be valuable and was defined in close
collaboration with cassava and geographical scientists Nevertheless a proposal
for the construction of a global classification that includes soid conditions, was
presented as part of the present study (see next paragraph)

From the study by CIAT s Cassava Program data on cassava area by continent
and climate zone were also obtained for use in the present study Original data
come from various sources The area data are presented in Table 2

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

Latin America Asia

Hectares % of total Hectares % of total

(x 1,000) area (x 1 00C) area
Lowland Humid Tropics 417 15 690 18
Lowland Subhumid Tropics 918 33 1604 41
Lowland Semi-and Tropics 222 B8 1029 26
Highiand Tropics 417 15 0 0
Sub-Tropics 807 29 598 15

Total 2 781 100 3 921 100




Source Carter st al 1992 Carter et al, 1886 Howeler personal
cammunication

52 GLOBAL EDAPHO-CLIMATIC CLASSIFICATION

The classification of cassava production regions discussed in paragraph 5 1 has
been used by CIAT to date CIAT s sister institute lITA in Nigena uses a different
classification for cassava production mn Afnica The two classifications are not
compatible That 18 why In the Global Cassava Development Strategy a common
global classification was proposed in order to serve as a common base in the
regional reviews

As part of the present study a proposal was developed to come to such a
common classification The classification will faciitate coordination of research
efforts and improve the identification of research solutons for specfic eco-
regions For a full documentation see the proposal (Annex 2) The proposal was
presented by Dr Clarr Hershey, consultant of CIAT, to participants in the Global
Cassava Strategy dunng a meeting 1n May 1897

The proposal targets the goal of obtaining a broadly acceptable classification that
all research entities could coordinate thewr work around The access to research
findings for clients (1 ¢ iocal institutes) and donors would be greatly improved

The mapping of the proposed classification for Africa and Latn Amenca was
done in July 1896 by Dr Peter Jones (CIAT} Black-and-white copies of the maps
are included in this report in Annex 3



& RESULTS

81  LATIN AMERICA
611 CASSAVARCCT PRODUCTION

The data that were collected for Latin American cassava roct production ares
included in this report as Annex 4 It 1s precedad by a comparative overview of
the collected data with 1993 constrainis data by chimate zone A consensus
workshop was organized in May 1897 among a goed number of ex-members of
the Cassava Program of CIAT In that meeting the data for Latin Amencan
cassava production were discussed, as well compared to the data that were
collected in the exercise of CIAT's Cassava Program in 1993

A total of eleven questionnaires were completed and returned Questionnaire
number (Qtn) LC1, LC5, and LCB represent the subtropical chmate zone
Collected constraint data show similanty to the data of the 1993 exercise The
three questionnaires together cover {0 a wide extent the subtropics in Latin
America

Qin LCS 15 the only completed questionnaire obtained for the highlands For the
Colombian Cauca region the data are representative but they do not give a good
picture of the overall highlands chimate zone in Latin Amenca

For the humid lowlands we received data in guestionnawe LC10 Like for the
tughlands the data represent well the situation 1n the Colombian Llanes, but are
not representative for the humid lowlands in Latin Amernica

Qtn LC2 LC8, and LC11 come from North Colombia The prevailing climate
zone 15 subhunud lowlands The data of LCB was considered to be not correct’
They differed very much from the other two questionnaires LC2 and LC11 were
accepted as representative for the chmate zone Unfortunately data from other
regions in Latin America for subhumid lowlands are not available

The semi-and lowlands are not represented by a single questionnaire per se
Qin LC3 and LC4 both cover partly the semi-and region i North-East Brazi At
the same time these questionnares include subhumid lowlands as well In LC3
humid lowlands are also included so three ciimate zones are represented by that
particular questionnaire It mnphes that only one figure 1s given for each
constraint, respective of the climate zone and thus the data are difficult to
analyze Qin LC7 covers all production regions in Brazil and was left aside i the
consensus workshop for the eariier mentioned reason

In general the collected data for a particular climate zone showed agreement in
the order of importance given to the principal constraints within constrant groeups,

{E:



eg the constraint of bacternal bhght in all returned questionnares for the
subtropics was a main contributor to the total of constrants (% yield gain} in the
group of Pathogens & Viruses

It was evident that some of the completed queshonnares were biased
Respondents with certain disciphnary backgrounds stressed the constramts and
opporturities i therr field of work In other cases there are indications of
nconsistancies in the coliected data The reason is that not all respondents read
well the explanatory notes 1 e instruchons, that preceded the questionnaire The
result 1s double counting of constraints This also raises the question of whether
or not there 13 common interpretation of the questions

Large discrepancies between estimated potential yield and calculated potential
yield are cbserved In one questionnaire the discrepancy 1s more than six bmes
This could point at constraint estimates that are not very serious The way In
which these two parameters relate 1s an indicator for the reliability of the data that
are provided by the respondent One may expect that the discrepancy s no maore
than one-and-a-half times In order to be able to make a jdgement across
questionnaires about the tendency of constraints (do similar constraints receive
high-or-medium-cr-low weight in the different questionnaires?) a solution may be
to standardize constraint figures The problem wiih this procedure 18 that we
locse part of the quantfied nature of the data one of our ohjectives in the study

612 POST-HARVEST SUBSECTORS

A total of four subsectors were distinguished in the cassava post-harvest sector
These are the production of starch flour and processed arimal feed and the use
of fresh roots for human/arimal consumption The data that were collected are
included in this report as Annex & Unfertunately no data consensus workshop
could be organized The expertise that exists at CIAT on this matier s now low

Observations are

- All comparative overviews cof the four subsectors show that the parameters
‘Estimated decrease in processing costs’ and ‘Estimated increase in product
price’ are most of the times estimated lower than the calculated ones The
difference 1s a factor two or more, only starch shows a somewhat different
picture

- To starch, flour and fresh roots applies that the total revenues to be get from
the three different constrant categones {1e root quality, processing
technology, and producl marketing) are quite equal Exception to this s
processed ammal feed With respect to this, one should notice that revenues
from product marketing come from a product pnice increase only, by
guestionnare defimtion

- Some of the completed questionnaires are not very consistent, e g starch-3
shows very opposite figures in estimated and calculated parameters Flour-4

L1



showed 0% in both estimated parameters while giving revenues mn the
caleulated parameters! Fiour-2 and Flour-5 did not give figures on estimated
paramaters

Some completed questionnaires did not give us ‘approprate’ data respondents
did not understand well the concepts of decrease in processing costs nor
increase 1n product price’ In fact, they did not answer according to the
instructions it 13 clear that the post-harvest questionnaires were more difficult to
answer than the production questionnare An explanation could be that
processing and marketing are more complex 1ssues to think about in terms of
constraints, than cultivation 1s Another factor that may or may not contribute to
this observation is the lower scientific attention to post-harvest matters About 15
vears ago CIAT and CIP {Peru) started research in utiization and marketing of
root and tuber crops and products Before that time there was less struchured
attention to these aspects Crop production has received research attention for a
much longer tme

62 ASIA
621 CASSAVA ROOT PRODUCTION

With respect to cassava culbivation in Asia a total of eght completed
questionnarres were relurned Four questionnaires covered parts of humid
lowlands, subhumid lowlands and sermi-and lowlands (questionnaire numbers 1
— 4} The other four questionnares (numbers 5 — 8) each coverad one chmate
zone For the continent of Asia no highland climate zone exists The data are
included in this report 1n Annex 6

No broad data consensus workshop could be organized for Asia Returned
questionnaires were reviewad by CIAT s Regional Representative for Asia, Dr
Remnhardt Howeler based in Thailand Collaboration from other outposted CIAT
staff in Thailand was not received

From the raw data we leam the following

- The discrepancy between Estimated Yield Increase and Calculated Yield
Increase 1s moderate from g factor 13 up to 21 Discrepancy in ndividual
questionnaires 15 1n both directions 1n four guestionnaires the Esbmated
parameter 18 higher than the Calculated one, in the other four questionnaires
it 15 the other way around

- Qtn Number 4 shows very big numbers on almost all constraints This
questionnaire s an outher and perhaps should not be taken into
consideration No yield gain due to improvement of genstic charactenstics
was sstumated but cassava breeding has been the main activity of the
respondent's nstitute for the past 30 years, so he must believe that better
varieties can ncrease yields!



- The exchange rate used in Qin Number 7 15 clearly incorrect The correct
rate 1s about 36 rupees per dollar {as indicated for Kerala Qin Number 4)

- From all completed questionnaires it 1s very clear that ‘Pathogens & Viruses’
and ‘Pesis” play a mmor role in Asian cassava cultivation Most miting
constraint 15 Soils & Crop Management’ for all chmate zones Then comes
“‘Genetic Charactenstics’, and after that "Planting Matenial”

- Qtn Numbers 1 = 4 have the problem that they cover more than one climate
zone The constraint data are not subdivided for the different climate zones
only ane figurs 15 avalable for each constrant I[n order to make some
comparnison with the 1983 data possible, a table 5 included m the
comparative overview that shows the shares of chmate zones in each of the
questionnares The table s based on data from Howeler (1898, personal
communication;

- Comparing the constraints data in the present study with the data that were
collected in 1983 we obhserve only few differences The conclusion s that the
1993 data are confirmed by the 1996 data A good explanation exists in the
fact that data were collected among same type of respondents people at
higher responsibility levels In 1896 data were collected from mostly ressarch
institute directors, in 1993 from outposted CIAT staff in Asia

622 STARCHPRODUCTS

For the post-harvest subsectors in Asia three questionnares were received Al
deal with the production of native starch In Annex 7 questionnarres and
comparative overview are mciuded A fourth queshonnaire is included n the
Annex, but I1s percaved as useless for the analysis of constraints

All three questionnaires show a strange observation i the Estimated
parameters In two questionnaires a decrease in product price 1s estimated
beforehand, while the questionnaire defimition did not allow respondents to do so
Here the guestionnaire was not interpreted correctly The other questionnare
showed an estimated increase in processing costs! It means that comparison of
Estimated'-parameters with Calculated’-parameters becomes meaningless
Furthermore the given processing costs and product prices seem way off in
Kerala and South Vietnam (with no questionnaire number) and seem rather high
in Tamil Nadu

According to the collected data the constraints in starch production in Guangx:
China are larger than in Incha It stays unclear why such a huge difference n
product price increase 1s given for Kerala and Tami! Nadu 5 % versus 61 %



7 CONCLUSIONS AND RECOMMENDATIONS

71 DATACCLLECTION
711 SURVEY INSTRUMENTS

From the data coliection phase it became clear that the survey instruments were
not interpreted correctly by the respondents in all cases We expenenced that in
many cases people did not take suffictent time 1o read the instructions carefully
As a result double counung and unexpected (‘strange’) answers occurred
Misinterpretation occurred less when guestionnaires were compieted with direct
supervision of the data collector (as happened partly in the data collection for
Latin America), but even then, due to a lack of patence, wrong data were
sometimes given

As we knew at the beginning of the data collection, respondents would need to
take good notice of the instructions, pretesting of the questonnaires had
revealed this to us Carefully reading of the instructions eliminates exaggerations
by one or other discipline and makes that everyone interprets the questions in
the same way More than once during the study i was hard to understand why
people who want to be taken senously in therr work, have so much difficulty in
dedicating me on a survey that directly relates (o ther own field of work Related
to this problem s the siow return of completed questionnaires Remnders had to
be send to many of the respondents that were given a questionnaire -dunng the
canferences in Brazil and Chma- to be completed back home These reactions
may be due to a number of factors, not least of these 1s the relative complexity of
the information requested A sclution could be to provide a monetary incentive for
people to spend time on compieting the questionnaire

How to solve the conflict between having an approprate survey mstrument and
having availlable something that 1s quick to complete for a respondent? For a
comptex 1ssue ke constraints and opportunities  clear guidelines about what 1s
included in a particular constraint, and what 1s not included need to be given

The post-harvest questionnares were subdivided according to processed
product and unprocessed product From an analytical viewpomt this s corract
Practically it weuld have been more approprate {0 have only one post-harvest
questionnaire available Few questionnaires for fresh roots use were completed
and returned By skipping the processing technology question section in the case
of fresh roots, cne guesticnnaire for the post-harvest sector wouid be sufficient

In the cassava cultivation questionnare, a rusiake appeared with respect to
geographical zoring Initially ¢ was thought that many local respondents,
covernng a relatively small geographical region, would contribute to the needs
assessment That 1s why respondents received a map of their country together



with the questionnaire, on which they were asked to mark the zone to which therr
constramts information  applies, before completing the gquestionnaire
Respondents could define a region according to their knowledge of cassava It
was expected that, in general, the regions to be chosen would not include two or
more agro-ecoiogical zones This would have meant that regions with same
agro-ecological charactenstics could easily be aggregated for data analysis
purposes

Unfortunately, less local respondents contributed to the study than was foreseen
This was especially the case for Asia [t resuited in constraints data covering
regions that include more than one agro-ecological zone These guestionnaires
are difficult to analyze A solution to this problem 1s to define first the different
climate zones within a country, and have respondents completing questionnaires
per chimate zone Once the new edapho-chmatic classification 1s in use this
orocedure can be followed for that classification

712 TARGET GROUPS /RESPONDENTS

For Latin America we recewved mostly input from people who wark n relatively
smail geographicali regions andfor work on hmited subjects Asia was
represented by people who work at a higher, and most often management level
This leads ic a different picture of the data, more about this in the next
paragraph From the viewpoint of user involvement in the constrants
assessment, the ‘Latino’-way I1s preferred But it 1s necessary then to have a
larger number of well-informed, local respondents in order {o level out extremes
and biases in data Such a survey design s organizationally difficult to implement
and i1s inancially a costly undertaking

After completing this study 1t 1s clear that it is difficult 1o base a continent-wide
needs assessment for a commadity solely on contributions of people that work at
a local level Always consensus in data has to be sought after the data collection
phase User involvament s an important objechive in pnorty setting studies but
not easy {0 realize A solution exists in local case studies assess needs for a
imited region and then extrapotate for other regions with similar charactenstics
With such in-depth studies one gets a precise view of constrants and
opportuniies for a particular region Examples of this approach exist in the rapid
rural appraisal that was done by the Cassava Biotechnology Network in Northern
Tanzania in October 1993 (Thro etal, 1994) as wel the ‘Bictechnology for
small and medium scaie farmers -project by the Dutch Direcicrate-General for
International Cooperation (DGIS) 1n the Allantic Coast Zone of Colombia
(Anonymus, 1893)

1>



72 CONSTRAINTS AND OPPORTUNITIES QTP)
¢ b

The outcome of the needs assessment study cannot be’phfasec{lneasny As
stated before, data of individual questionnaires relied heavily on,the disciplinary
orientation of the respondent This was especially the case for Latin"America
Therefore it 1s not easy to come up with a quantified ranking of needs by agro-
ecological zone for the two continents Nevertheless trends can be observed
from the data collected and these are presented in the overviews that precede
the individual data sheets in the Annexes

By comparing the results of the 1993 study with the 1987 study for Latin
American cassava root production, we observe some significant differences with
respect to the way data collection was done In the 1993 data collection, relative
few input was received from people working with cassava outside CIAT The
people from outside of CIAT that contributed all worked at a high level of
abstractness with country-wide responsibiities Here 1t concerns contributions
made by researchers of EMBRAPA the Brazihian national agrcultural research
institute  In the 1997 study much input was received from local respondents,
partly by data collection that was done by directly interviewing respondents
during the Cassava Conference in Brazil in October 1996 The data consensus
workshop that was done in 1993 had more detail than the one n 1997 The 1997
data consensus meeting had more the character of a consistency check

Therefore the author’s feeling 1s that it would not be night to attach more weight to
one study above the other The 1993 data are presented in a comprehensive
format, but the problem of one-sided information 1s present The 1997 study does
not give a continent-wide picture for all agro-ecological zones, but input from an
Interesting number of local respondents was received Therefore the two studies,
N 1993 and 1997 are complementary In the assessment of constraints and
opportunities in Latin Amencan cassava cultivation, rather than one study having
priority above the other The results of both studies together should be taken as
guideline for the research prionty setting that has to be done in coming years

For post-harvest subsectors in both Latin America and Asia, the present study
serves well the objective of assessment of needs on a continent-wide scale
Unfortunately no review panel could be found to evaluate the data They do,
however give a good impression of lmiting factors 1n the production of a number
of cassava products The study that was done in 1993 hardly gives any specified
data for constraints in the post-harvest phase of cassava

The constraints and opportunities that are assessed for Asian cassava cultivation
show much similarity to the data presented in 1993 by CIAT's Cassava Program
The obvious reason Is that the same type of respondent acted in both the 1993
and 1997 study people working at a higher level The conclusion is that the use
of same survey instruments delivers consistent data over time With respect to
the objective In the present study regarding involvement of local respondents,

16



data collection thus was not optimai The survey instruments were presented
during a 30 minutes’ pienary session in the China conference In November 1996
Respondents took home the questionnaires and completed them at a much later
date

What recommendations can be given for 2 next needs assessment? First and
foremost collaborators have to be convinced about the usefulness of such a
study A lack of interest frustrates heavily any type of needs assessment One
might expect that in a situation of decreasing financial resources avadable to
agricuiturat research and development, the mportance of a thorough needs
assessment i1s clear to anyone

An option for a future needs assessment 1s to appoint for each mportant cassava
producing country a national inshtute that will be responsibie for the country's
needs assessment This institute should organize local commuttees that start with
a data inventory like the one done in this study, perhaps with survey instruments
that are modrfied according to the local situation After that all collaborators are
invited for a data consensus workshop Once the local assessment 1s completed,
all local commitiees in a country meet together and discuss a national needs
assessment for the different agro-ecological zones in the caountry

Aggregation of country’ assessments has to be done by an entty that 18 not
directly interested in the results of the assessment and its financia
consequences In order to increase the credibihty of the needs assessment it
may be necessary to have a consorttum of financial donors that backs the work,
and that 1s able to motivate local partners to collaborate with such a study The
question 15 who pays? Although the costs may be high, the fong term pay off to
undertaking research and development activities based on a clearly defined and
agreed upon set of prionty constramts and opportunities would be substantial

17
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CIAT CASSAVA PROGRAM / CASSAVA BIOTECHNOLOGY NETWORK
Special Project on Prionty Setting
AA 6713 Cah Coiombia
tax «~ 37 2 445 0073 tel - 37 2 445 0000 email | g vannorel@cgnet com

To
From Jan Gerrit VAN NOREL, Associate Expert CBN

SPECIAL PROJECT PRIORITY AREAS FOR CASSAVA RESEARCH
nstrain rtunibies in CA VA TIVATION

Background,

The Cassava Biotechnology Network (CBN) is involved in a special project on priority setting
for cassava research, technically supported by CIAT's Cassava Program The CBN project
coincides with the recently mitiated Cassava Global Strategy Development by the
International Fund for Agricultural Development (IFAD) One of the projects in this inttiative
include Regional Reviews of the cassava subsectors in Arrica, Asia and Latin America It s
expected that the current data collection scheme will provide a comprehensive overview of
constraints and opportunities in the cassava subsectors worldwide IFAD has provided partial
funding to conduct this survey

During the Fifth Asian Regional Cassava Workshop, data collection for the needs assessment
regarding Asia 1s planned For this objective two questionnaires have been designed, one
on cultivation constraints and one questionnaire on post-harvest i1ssues The latter
questionnaire I1s subdivided in processed cassava products and fresh consumed cassava The
questionnaire attached deals with cassava cultivation

The questionnaire, and how to complete 1t

I Annexed you tind a questionnarre (in table formatj on constraints and opportunities
n cultivation of cassava The questionnaire has a matrix design you should link rows with
columns to know what information 1s asked for Please refer in your answers to the situation
over the last five years Fill out according to the average conditions during this time period
(Please don't take very exceptional circumstances tnto account, 1 e situations that you may
expect not to occur again within 10 years from now) The reference point with respect to
location of the cassava plant 15, naturally, the farm The questionnaire targets all farms on
which cassava 1s produced, in the geographic area you are knowledgeable about (see
paragraph Il hereunder) In areas where cassava s intercropped please think of the yield that
would have been obtained in case cassava was monocropped under similar conditions Take
this mono crop yield when thinking about yield gains due to alleviation of constraints The
reason for conversion of the yield 1s to make cassava yields and yield gains comparable
between different areas

11 The first, very crucial, question (with code 0 1) I1s about your coverage of cassava
cultivation areas, 1 e cassava distribution Please think well about the geographic area for



which you are able to provide confident data, 1 e the area that 1s within your field of
expertise or expenence Complete the questionnaire for that specific region Note that we
are looking for good quality data, not necessarily a big geographic area that 1s covered by
an individual questionnaire

I Next you find questions {codes 0 3 - 0 6) on quantties and selling prices regarding
the cassava varteties under consideration you are asked to complete the questionnaire for
from two to four of the main varieties that are grown in the geographic area that you have
mentioned under code 0 1

v After the general questions, the guestionnaire 1s subdivided into six constraints
sections Planting material (code 11 - 1 5), Pathogens & viruses (code 2 1 - 2 11}, Pests
(code 3 1-3 10}, Genetic characteristics {code 4 1 - 4 11}, Soils & crop management (code
5 1-513) and Non-crop related constraints (code 6 1 6 7} Each section should be viewed
as a whole In the tirst (1) column, you are asked to compare the constraints within the whole
section The second (1} and third (in) column are aimed at quantification of individual,
independent constraints Cells in blank have to be filled out

On behalf of CBN and IFAD, | thank vou for vour time and eftort completing the
questionnaires!! We'll make sure that you receive a copy of the results

Specific notes, only where necessary

Code 0 1 Please fill in the geographic area (department, country, region) for which you
complete this questionnaire

Code 0 2 Please give the total area (in hectares) that 1s planted to cassava for the
geographic area for which you answer this questionnaire

Code 03 Average yield in Ton/Ha, or in local unit (please give conversion to Ton/Ha)

Code 0 4 Please give the maximum cassava yield that 1s technically feasible, 1 e in case
all constraints are relieved

Code 05 Farmgate price in local currency per metric ton (or per local untt, if so, please

grve conversion to MT)
Code 0 6 Local currency into US dollar (1996)

Code 11 This 1s a section on constraints regarding planting material

Code 1 2 1) SEVERITY RANKING
Please rank the constraints for the section as a whole in order of seventy 1
IS most severe 2 1s second most severe, etc, etc
1y SHARE OF CULTIVATED AREA THAT IS AFFECTED BY A CONSTRAINT
The share (in %) of the total cassava area that 1s affected by each constramt
i) ROOT YIELD CAIN ONCE THE CONSTRAINT HAS BEEN REMOVED
Please give the percentage (%) increase in root vield due to the alleviation of
a constraint

Code 13 Stakes that are too short, too thin, not fresh anymore, or that have too few
nodes



Code 14
Code 15

Code 2 1
Code 2 2

Cade 2 5

The quantity of stakes 1s not suffictent to obitain the preferred plant density, 1 e
the maximum vield level
Please specify other constraint{s)

This section mcludes pathogens and viruses

1 SEVERITY RANKING

Piease rank the constramnts for the section as a whole In order of severity 1
15 most severe, 2 1s second most severe, eic, elc

1) SHARE OF CULTIVATED AREA THAT IS AFFECTED BY A CONSTRAINT
The share (in %) of the total cassava area that 15 affected by each constraint
i) ROOT YIELD GAIN ONCE THE CONSTRAINT HAS BEEN REMOVED
Please give the percentage (%) increase in root yield due 1o the alleviation of
a constraint

Please specify type African or East-Alncan or Indian

Codes 26 27,29 210 Please specify other constraints

Code 31
Code 3 2

This section deals with pests

) SEVERITY RANKING

Please rank the constraints for the sechion as a whole in order of severnty 1
15 most severe, 2 1s second most severe, e, etc

11} SHARE OF CULTIVATED AREA THAT IS AFFECTED BY A CONSTRAINT
The share (In %) of the total cassava area that 15 affected by each constramng
i ROOT YIELD GAIN ONCE THE CONSTRAINT HAS BEEN REMOVED
Please give the percentage (%) increase in root yield due to the alleviation of
a constraint

Codes 38 - 310 Please specify other constraints

Coda 41

Code 4 2

Code 4 8

Here the genetic, 1 e muninsic, charactenstics of cassava varieties/landraces
cultivated in your geographical area (code 0 1} are targeted

1} SEVERITY RANKING

Please rank the constraints for the sechion as a whole in order of sevenity |
15 most severe, 2 is second most severe, etc, etc

1) SHARE OF CULTIVATED AREA THAT IS AFFECTED BY A CONSTRAINT
The share (in %) of the total cassava area that 1s aftected by each constramt
nty ROOT YIELD GAIN ONCE THE CONSTRAINT HAS BEEN REMOVED
Please give the percentage {%) increase in root yield due to the alleviation of
a constraint

Wide canopy causing competition with intercrops

Codes 49-411 Please specify other constramts

Code 5 1

Code 52

This section covers constraints in the direct environment (SOILS and treatment
(CROP MANAGEMENT) of the cassava crop
1} SEVERITY RANKING

Please rank the constramts for the section as a whole in order of seventy 1



15 most severe, 2 15 second most severe, etc, elc

1) SHARE OF CULTIVATED AREA THAT 1S AFFECTED BY A CONSTRAINT
The share (in %) of the total cassava area that 1s affected by each constramnt
a1} ROOT YIELD GAIN ONCE THE CONSTRAINT HAS BEEN REMOVED
Please give the percentage (%) increase in root yield due to the alleviation of
a constramt

Code 53 A so1l tvpe with a poor chemical capacity to make sufficient nuirients available
to the crop

Code 5 4 A soil type with poor physical properties, so that a plant cannot grow and
develop fully We assume that this constramt cannot be easily alleviated by
men Example big rocks, etc

Code 55 Degradation of soil (=decreased nutrient availability) due to erosion

Code 59 Field management includes a o mulching, ridging, irnigation, and fernbization
Sub-optimal land management does not have to do with poor soill physics
(code 5 4)

Code 510 Inter-plant (cassava or intercrop; distance s toc smalt or too big

Code 511 Crop care includes weed and pest control both chemcally and manually

Codes 512 -5 13 Please specify other constraints

Code 6 1 The last, sixth section 15 about constrainis that are not directly related to the
physical crop, but have to do with socio-economic circumstances in cassava
cultivation

Code 6 2 1) SEVERITY RANKING
Please rank the caonstraints for the section as a whole in order of severnty 1
Is maost severe, 2 15 second maost severe, etc, etc
1t} SHARE OF CULTIVATED AREA THAT IS AFFECTED BY A CONSTRAINT
The share (in %) of the total cassava area that 15 affected by each constraint
i) ROOT YIELD GAIN ONCE THE.CONSTRAINT HAS BEEN REMOVED
Please give the percentage (%) increase in root yield due to the alleviation of
a constraint

Code 6 3 Credit to buy all types of inputs {(pianting matenal, fertilizers, pesticides, etc }

Codes 66-67 Please specify other constraints



CONSTRAI JNFTIES m VA LTIVATI

Questionnaire for cassava experts participating in the V Asian Regronal Cassava Workshop it Haman (China), November 1996
Name of Respandent

Institute (tnct Program/Unit/Sechion)

Mailing address

Fax

E-mail

Position

Research activities in cassava, please give ume share per separate activily

Activities n cassava, other than research (admimstrative and/or developmental)

Code | Geographic area
01

02 | Cropped area, 1 ha

03 | Average root vield, in Ton/ha

04 | Potenual root yield, in Ton/ha

05 | Average root price, 1n local currency

06 | Currency exchange rale
e 0000000000000000000000000000 0




2
I 1550000000000 0000000000000y

Code Planting material
11
12 1) SEVEIRITY 1y SHARE OF ) ROOT YIELD
RANKING, CULTIVATED GAIN ONCE THE
1 = most severe | ARFA THAT IS CONSTRAINT
AFFECTED HAS BEEN
3 = least severe REMOVED
13 | Poor biophysical quality
14 | Insufficient availlabihty N A
15 | Other




Code Pathogens & Viruses pressure
21
22 1) SEVERITY 1) SHARE OF u) ROOT YIEED
RANKING, CULTIVATED GAIN ONCE THE
1 = most severe | AREA THAT IS CONSTRAINT
AFTECTED HAS BEEN
9 = least severe REMOVED
23 Bacterial blight
24 | Anthracnose
25 | Mosaic disease, type
26 Other leaf disease
27 | Other leaf discase
2 8 | Root rot, specify type
24 Stem rot
2 10 | Other root disease
211 | Other oot disease




4

Code Pests pressure

31

32 1} SEVERITY np SHARE QF ) ROOT YIELD
RANKING, CULTIVATED GAIN ONCE THL
1 = most sevete | ARFA THAT 5 CONSTRAINT

AFFECTED HAS BEEN

8 = leasl severe REMOVED

23 | Mealy bug

34 | Green spuder mile

35 | Red spider mute

36 | Tnips

37 Hornworm

ig Other

39 | Other

310 | Other




Code Genetic characteristics of cassava

41

472 0 SEVERITY 1) SHARE OF 1) ROOT YIELD
RANKING, CULTIVATED GAIN ONCE THE
1 = most seveie | AREA THAT IS CONSTRAINT

AFFECTED HAS BEEN

9 = least severe REMOVED

4 3 | Drought susceptibility

4 4 | Low root yield per hectare {as mtrinsic trait)

4 5 | Late bulking / Late matunty

46 Poor germination

47 | Lack of early vigow

48 | Wide canopy N A

49 | Other

4 10 | Other

411 | Other




6

Code Soits and Crop management
51
52 1) SEVERITY 1) SHARE OF i) ROOT YIELD
RANKING, CULTIVATED GAIN ONCE THE
1 = most severe | AREA THAT IS CONSTRAINT
AFFECTED HAS BEEN
11 = least severe REMOVLED
53 | Low soil fertility
54 | Poor soil physics
55 | Soil erosion
56 | Salhmty
57 | Soil acidity
58 | Surface temperature
59 | Sub-optimal field management
510 | Inadequate spacing
511 | Insufficient crop care (weed and pest control
512 | Other
513 | Other




JHE e A ——

Code Non-crop related constraints

61

62 1) SEVERITY 1 SHARE OF ny ROOT YIELD
RANKING, CULTIVATED GAIN ONCLE THE
1 = most severe | AREA THAT IS CONSTRAINT

AFFLCTED HAS BEEN

5 = least severe REMOVED

6 3 | Credit availability N A

6 4 | Techntcal assistance and training N A

65 | Labour availability N A

66 | Other

67 | Other

N A Not Applicable



CIAT CASSAVA PROGRAM / CASSAVA BIOTECHNOLOGY NETWORK
Special Project on Prionty Setting
AA B713 Call Colombia
tax + 37 2 443 G073 rel - 57 2 447 0000 emad | g vannorel@egnet cotn

To
From Jan Gerrit VAN NOREL, Associate Expert CBN

SPECIAL PROJECT PRIORITY AREAS FOR CASSAVA RESEARCH
Constraints & Opportunities i PROCESSED CASSAVA PRODUCTS

Background

The Cassava Biotechnology Metwork {CBN} 1s involved in a special project on pnonty setting
for cassava research, technically supported by CIAT's Cassava Program The CBN project
comncides with the recently mmitiated Cassava Global Strategy Development by IFAD One
of the projects in this initiative include Regional Reviews of the cassava subsectors in Africa,
Asia and LatinAmerica It 1s expected that the current data collection scheme will provide
a comprehensive overview of constraints and opportunities in the cassava subsectors
worldwide {FAD has provided hrmited funding to conduct this survey

During the Fifth Asian Regional Cassava Workshop, data collection for the needs assessment
regarding Asia is planned For this objective two questionnaires have been designed, one
on cultivaton constraints and one qguestionnaire on post-harvest issues The latter
questionnaire 1s subdivided in processed cassava products and fresh consumed cassava The
guestionnaire attached deals with processed cassava products

wonnaire, and how to )

I Annexed you find a questionnaire (in table format) on constraints and opportumties in
consumption, processing and commercialization of processed cassava products Processed
cassava products include cassava root {or leaf) that 1s being processed before consumption
The questionnaire has a matnx design you should link rows with columns to know what
information is asked for Please refer in vour answers to the situation over the last year The
reference paint with respect to location of the product is the processing unit The
questionnatire targets all processing urits in your geographic area {be 1t part of a farm or be
it an independent umit), and targets n the marketing section the products that are
commercially sold

' The first, very crucial, question {with code 0 1) is about your coverage of cassava
production and consumption areas Please think well about the geographic area for which
you are able to provide confident data, 1 e the area that 1s within your field of expertise or
expenence Complete the questionnaire for that specific region Note that we are looking

for good quality data, not necessarly a big geographic area that i1s covered by an indvidual
questionnaire



Il Next vou find a choice option for a cassava product (code 0 2) For each product that
you are able to complete a questionnaire you fll out a separate form This 1s because we
don't want itormation about difterent products to be mixed up The iollowing cassava
products are distinguished  Native Starch for Human Consumption, Native Starch for
Industnal Purpose, Modified Starch, Chips for Human Consumption Chips for Animal Feed,
and Pellets for Animal Feed You are asked to complete the questionnaire for the type ot
cassava product that vou have marked

IV Then follow some questions on quantities, processing costs, and prices, regarding the
cassava product under consideration (codes 03 upto 011}

V After the general product questions the questionnaire s subdivided into three constraints
sections root quality {code 1 1-1 13), processing technology (code 2 1 -2 13), and product
marketing {code 3 1 - 3 11) Each section should be viewed as a whole In the first {1)
column, you are asked 1o compare the constraints within the whole section The second (1)
third {111}, and fourth (iv) column are aimed at quantfication of individual, independent
constraints Due to the fact that the same questionnaire 1s used for chfferent products, some
constraints don't applv tor certamn products

On behalf or CBN and IFAD, | thank vou for your time and eflort completing the
guestionnarresit We'll make sure that you in time receive a copy of the results

Specific notes.

Code 0 1 Please Hill in the area (department, country, or region) for which you complete
this questionnaire

Code 0 2 Please mark one product This cassava product portiolic 15 subdivided
according to final destination of the praoduct Please give the local name of the
product, with a short description of the processing steps Use the blank space
at the bottom of the page

Code 0 3 Please give the total volume of consumption (in Q00 MT) tor the geographic
area mentioned under code 0 1

Code 0 4 Please give the conversion rate {root into product) for the product under
consideration {Number of tons of fresh cassava required to produce one Ton
of the product)

Code 05 Please give the price of fresh roots entering the processing unit for the product
under consideration Due to differences in required guality, fresh root prices
may vary according to destination AVERAGE means the average price over
the last year tor the raw maternal

Code 06 Current processing costs (not including raw matenial costs) under all current
constramts  Current constraints for example are the parhal inefficient use of
available labour time, the non-efficient input of capiali, etc

Code G 7 The optimal, lowered processing costs if, through root quality improvement
{tar example dry matter) and/or technology advance {for example reduction in
process losses) all relevant constramis have been removed



{ode 08

Code 09

Code 0 10

Code 017

Code 11
Code 1 2

Code 13

Code 1 4
Cade 15

Code 16
Code 17
Code 1 8
Code 19
Codes 110 -

Code 2 1

Code 22

Conversion of local product urit into kg {only when a local unit was used
betore, n codes 0 6 and 0 7)

Average factory price for the commercialized product, under current
constraints AVERAGE means the average price over the last year {Factory =
Processing unit }

The optimal, altered factory price, that would reflect price premiums as a
result of {a) root quality improvement and/or (b} processing technology
improvement and/or (¢) market development

Example A low fibre content, a better product quality obtained in the
processing stage and less price fluctuations in the product market altogether
would provoke a 30 % price premum for the product leaving the factory
Local currency mto US dollar (1996}

This section deals with quality aspects of cassava roots

i) SEVERITY RANKING

Please rank the constramnts for the section as a whole in order of seventy 1
15 most severe, 2 15 second most severe, etc, et

1) SHARE OF PRODUCT VOLUME THAT IS AFFECTED BY A CONSTRAINT
Please give the share (in %} of the total product volume 0 your geographic
area that 1s aftected by each constraint

) REDUCTION 1IN PROCESSING COST ONCE THE CONSTRAINT HAS
BEEN REMOVED

Please give the percentage reduction in processing costs due to the alleviation
of a constraint through root quality improvement

v PREMIUM ON PRODUCT PRICE ONCE THE CONSTRAINT HAS BEEN
REMOVED

Please give the percentage mcrease in product price due to root quality
improvement

High cyanogen content that leads to an additional cost in one ot the
processing stages with a negative effect on profits

Low dry matter content in the root

This constraint apphes to products made from roots and aims at physiclogical
and microbiai perishability

High fibre content In the root

Starch that 1s less appropriate for the processing steps under consideration
These are characteristics that are not preferred by consumers

Unusual root sizefshape which incurr higher costs for peeling and shcing
113 Please specity other constraints

This question section is about egquipment and management i the various
processing stages

1) SEVERITY RANKING

Please rank the constraints for the section as a whole in order of severity 1
1s most severe, 2 1s second maost severe, etc, etc



Code 2 3

Code 2 4

Code 2 5

Code 26

Code 27

Code 28

Code 29

Codes 2 10 -
Code 31

Code 32

1) SHARE OF PRODUCT VOLUME THAT IS AFFECTED BY A CONSTRAINT
Please give the share (in %) of the total product volume in your geographic
area that 1s affected by each constraint

1) REDUCTION IN PROCESSING COST ONCE THE CONSTRAINT HAS
BEEN REMOVED

Please give the percentage reduction in processing costs due to the alleviation
of a constraint through processing technology improvement

vl PREMIUM ON PRODUCT PRICE ONCE THE CONSTRAINT HAS BEEN
REMOVED

Please give the percentage ncrease in product price due to processing
technology improvement

Targets damaged roots, caused by maltreatment from harvest up to entering
the processing unit

Low product quality, caused 1n the processing stage Please speaity the reason
for the low quality Eg lack of quality control measures (management
problem), or cutdated equipment {technical problem)

Targets the efficiency of the technology (modern or old) that 1s used re
conversion of the raw matenial

Targets the efficiency in the use of capital {represents for a part 'processing
cost') Inefficient capital use relates to outdated, not properly designed
equipment, with a high energy consumption

Targets the efficiency n the use of labour (represents for a part ‘processing
cost') Inefficient labour use relates to bad organization of the work orin case
only unskilled workers are available

Contaminated water

An excess use of water In processing causes higher costs for waste water
treatment (which s obligatory now or soon in many countries) Higher costs
for waste water treatment are reflected wn a fower product price So, the
question here 1s when less water s used what would be the product price
premiumd?

213 Please specify other constraints

This section focuses on the markeling of processed cassava products Own
consumption at the processing unit s not taken mto account here

i SEVERITY RANKING

Please rank the constraints for the section as a whole in order of severity 1
15 most severe, 2 15 second most severe, eic

1) SHARE OF PRODUCT VOLUME THAT IS AFFECTED BY A CONSTRAINT
Please give the share {in %J of the total product volume in vour geographic
area that 1s affected by each constramt

) REDUCTION IN PROCESSING COST ONCE THE CONSTRAINT HAS
BEEN REMOVED Not Applicable

Constraint alleviation i1 product marketing has effect on product price only
v} PREMIUM ON PRODUCT PRICE ONCE THE CONSTRAINT HAS BEEN



Code 3 3
Code 3 4

Code 35

Code 36

Code 37

REMOVED

Please give the percentage increase tn product price due to market
development

Bad packaging matenal and/or poor packaging by factory workers which
makes the product less attractive as it could be

The loss in product value (product damage) from processing unit up to the
consumer

Examgples are bad roads, no trucks avatlable, cuts in water and energy supply,
and few buyers at the processing umt Thess have a decreasing effect on
product price, and on market functioning in general

MANY INTERMEDIARIES means a long marketing channel and high marketing
margins, in geperal

Price fluctuations that prevent a market to develop and mclude a risk to
producers, the absence of severe price fluctuations opens the opportunity for
increased product supply {less rsk!)

Codes 38 -3 17 Please specify other constraints



CONSTRAINTS & OPPORTUNITIES for PROCESSED CASSAVA PRODUCTS, covering Quality, Technology, and Marketing.
Questionnalte for ¢ assava experts participating m the V Asian Regional Cassava Workshop i Haman (€ hina), November 1996

Name of Respondent
Institute {incl Program/Umi/Section)

Mailing address
Fax

E miaid

Position

Research activities in cassava, please give time share per separate activity

Activities 1n cassava, other than research (administrative and/or developmental)



Code | Geographic area
a1

0 2 | Cassava product about which you are Native Starch for Human Consumplion, specify
fitling m this form Mark one! Native Starch for industrial Purpese, specify
Modified Starch, specify

Chips for Human Consumption, spectfy

Chips for Amimal Feed, speciy

Pellets for Animal Feed, speafy

Other

03 | Volume of the marked cassava product

04 | Fresh root equivalent

05 | Average root price

06 | Curtent processing cost, per unit of
product

07 | Potential processing cost, per unit of
product

08 | Equivalent of 'umit of product’, in kg

09 | Average product price

0 10 | Potential product price

011 | Currency exchange rate
L



3
0000000000
Code constraints in ROOT QUALITY
11
12 i) SEVERITY 1) SHARE OF 1} v} PREMIUM
RANKING, PRODUCT REDUCTION ON
VOGLUME IN PRODUCT
I =most severe | THAT IS PROCESSING PRICE ONCE
AFFECTED COST ONCE THE
THE CONSTRAINT
11 = least severe CONSTRAINT | HAS BEEN
HAS BEEN REMOVED
REMOVED

13 | High cyanogen

14 | Low dry matter conlent

15 | High penshability

16 | High fibre content

17 | Poor starch properties

18 | Bad taste, bad texture, bad colour

19 | Unusual root size or root shape

110 | Other
111 | Other
112 | Other
113 | Other




4
Code constraints i PROCESSING TECHNOLOQY
21
22 1) SEVERITY 1) SHARE OF i) vl PREMIUM
RANKING, PRODUCT REDUCTION ON
VOLUME 1 PRODUCT
= most severe | THAT IS PROCESSING PRICE ONCE
ATTLCTED COST ONCE THE
THE CONSTRAINT
11 = |east severe CONSTRAINT | HAS BEEN
4AS BELN REMOVED
REMOVED

23 | Poor handling of raw materal

2 4 | Low quality of the final product and by-
products, speafy
reason

25 | Low conversion rate (kg raw materal
kg product)

26 | Low capual efficiency (kg output vs
capital nput)

27 | Low labour effictency (kg output vs
labour input)

28 | Low quahty of the water used in
processing

29 | Excess use of waler in processing

210 | Other
211 | Other
212 | Other
213 | Other

b T R R R E—— WSS



Cade

constraints m PRODUCT MARKETING

31
32 i} SEVERITY 1 SHARE OF 1) vl (NET)
RANKING, PRODUCT REDUCTION PREMIUM ON
VOLUME IN PRODUCT
1=most sevare | THAT 1S PROCESSING PRICE ONCL
AFFECTED COST ONCE THE
THE CONSTRAINT
9 =least sevete CONSTRAINT | HHAS BEEN
HAS BEEN REMOVED
REMOVED
33 | Poor product packaging
34 | Poor handling of product
3 5 | Bad physical infrastructure
36 | Many intermedianes
37 | Severe price fluctuations in markets Not Applicable
38 | Other
39 | Other
310 | Other
in Other




CIAT CASSAVA PROGRAM / CASSAVA BIOTECHNOLOGY NETWORK
Spectal Project on Prionty Setting
A A 6713 Cali Colombia
fax -~ 37 2 442 0073 tel + 57 2 445 0000 email |} g vannorel@cgnet com

To
From Jan Gernt VAN NOREL, Associate Expert CBN

SPECIAL PROJECT PRIORITY AREAS FOR CASSAVA RESEARCH
nstrain rtunities 1n FRESH NSUM A V

Background

The Cassava Biotechnology Network (CBN) 1s involved in a special project on prionty setting
for cassava research, technically supported by CIAT's Cassava Program The CBN project
coincides with the recently imtiated Cassava Global Strategy Development by IFAD One
of the projects i this imtiative include Regional Reviews of the cassava subsectors in Atrica,
Asia and LatinAmerica It 1s expected that the current data cotlection scheme will provide
a comprehensive overview of constraints and opportunities in the cassava subsectors
worldwide IFAD has provided limited funding to conduct this survey

During the Fifth Asian Regional Cassava Workshop, data collection for the needs assessment
regarding Asia 1s planned For this objective two guestionnaires have been designed, one
on cultivation constraints and one questionnaire on post-harvest issues The latter
guestionnaire 1s subdivided n processed cassava products and fresh consumed cassava The
questionnaire attached deals with fresh consumed cassava

The questionnayre, and how tg complete it,
1 Annexed you find a questionnaire (in table format) on constraints and opportunities

in consumption and commercialization of fresh consumed cassava Fresh consumed cassava
Is cassava root (or leaf) that s not being processed before consumption The questionnaire
has a matrix design you should link rows with columns to know what information 1s asked
for Please refer in your answers to the situation over the last year The reference point with
respect to location of the product 1s the farm The questionnaire targets all farms in your
geographic area on which cassava 1s cultivated, and targets in the marketing section the roots
(and leaves) that are sold commercially

[} The first, very crucial, question (with code 0 1) 1s about your coverage of cassava
production and consumption areas Please think about the geographic area for which you
are able to provide confident data, 1 e the area that 1s within your field of expertise or
experience Complete the questionnaire for that specific regton Note that we are looking
for good quahty data, not necessarily a big geographic area that 1s covered by an indrvidual
questionnaire



i Next vou find a choice option for a cassava use (code 0 2} For each cassava use you
fill out a separate form This is because we don't want information about different cassava
uses to be mixed up In fresh consumed cassava the following uses are distinguished tresh
roots for human consumption (bailed fried, or raw eaten), fresh roots for animal feed (no
drying of roats), leaves for human consumption {utihized as a cooked vegetable), and leaves
for animal feed You are asked to complete the questionnaire for the type of cassava use that
you have marked

v Then follow some questions on prices and quantities regarding the cassava use under
consideration (codes 0 3 up to 0 6}

\' After the general product questions the questonnaire s subdivided into two
constraints sections root (or leaf) quality {code 1 1-1 13} and marketing {code 2 1-2 9} Each
sectton should be viewed as a whole In the first (1} column, you are asked to compare the
constraints within the whole section The second (1) and third (111} column are aimed at
quantification of individual constraints Due to the fact that the same questionnaire 15 used
for different cassava uses, some constraints don't apply for certain cassava uses

On behalf of CBN and IFAD, | thank you for vour time and effort completing the
guestionnaires!’ We'll make sure that you in time receive a copy of the results

Speaific_notes

Code 0 1 Please till in the area (department, country, or region) tor which you complete
this questionnaire

Code 0 2 Please mark one

Code 03 Please give the total volume of consumption (in 000 MT) for the geographic
area mentioned under code 0 1

Code 0 4 Average farm-gate pnice for the commercialized product, under current
constramts AVERAGE means the average price over the last year

Code 05 The optimal, altered farm-gate price, that would reflect price premiums as a
result of root quality improvement and/or market development
An example Toxic roots and marker distortions are the only constramts in a
certatn situation Removal of cyanogen together with full market compettion
would provoke a 40 % price premium for the product at the farm-gate

Code 06 Locat currency into US dollar (1996}

Code 11 This section deals with root quahty, or teaf quality Root characteristics for
uses 'fresh roots for human consumption’ and 'fresh roots for animal feed ,
leaf charactenistics for uses 'feaves for human consumption’ and leaves for
antmal feed'

Code 12 1 SEVERITY RANKING
Please rank the constraints for the section as a whole mn order of seventy 1
1s most severe, 2 1s second most severe, etc, etc
1) SHARE OF PRODUCT VOLUME THAT IS AFFECTED BY A CONSTRAINT



The share {in %) of the total product volume that s atfected by each
constraint

i) PREMIUM ON PRICE ONCE THE CONSTRAINT HAS BEEN REMOVED
The percentage increase 1 price due to root {or leaf) quality improvement

Code 13 High cyanogen content that limits 1in one way or another the use of roots

Code 1 4 Low dry matter content in the root

Code 15 This constraint aims at physiological and micrabial perishability

Code 16 High fibre content in the root

Code 17 Cassava roots that are not well suited for cooking

Code 1 8 High fibre content in the root

Code 19 Unusual root size/shape which incurr higher costs for peeling

Codes 1 10 -1 13 Please specify other canstramnts

Code 21 This section focuses on the marketing of fresh consumed cassava Own
consumpiion 1s not taken 1nto account here

Code 2 2 1) SEVERITY RANKING
Please rank the constramnts for the section as a whole in order of severity 1
1s most severe, 2 15 second most severe, etc, afc
Hl SHARE OF PRODUCT VOLUME THAT IS AFFECTED BY A CONSTRAINT
The share (in %) of the total product volume that 1s atfected by each
constraint
i} PREMIUM ON PRICE ONCE THE CONSTRAINT HAS BEEN REMOVED
The percentage increase in price due to market development

Code 2 3 Examples are bad roads, no trucks avarlable, and few buyers at the processing
unit These nave a decreasing effect on product price, and on market
functioning in general

Code 2 4 MANY INTERMEDIARIES means a long marketing channel and high marketing
margins, in general

Code 25 Price fluctuations that prevent a market to develop and inciude a risk 10
producers, the absence of severe price fluctuations opens the opportunmity for
increased product supply {less risk!)

Codes 26-29 Please specify other constraints



Questionnaire for cassava experts participating in the V Asian Regional Cassava Workshop in Hainan (Chinal, November 1996

Name of Respondent
Institute (ncl Program/Unit/Section)

Matling address

Fax
E-mail

Position

Research activilies m cassava, please give ume share per separate activity

Activities in cassava, other than research {administrative and/or developmental)

Code | Geographic area

01

02 | Cassava use about which you are filling in this | __ Fresh Roots for Human Consumption (bailed or fried)

form Mark one! Fresh Roots for Amimal Feed
Leaves for Human Consumption {(as cooked vegetable)

__ lLeaves for Amimal Feed
__ Other

03 | Volume of the marked cassava use

04 | Average price

05 | Potential price

06 | Currency exchange rate




Code constraints in ROOT QUALITY (or LEAF QUALITY)
11
12 1) SEVERITY it} SHARE OF m) PREMIUM ON
RANKING, PRODUCT PRICE ONCE THE
1 = most severe | VOLUME THAT IS | CONSTRAINT HAS
AFFECTED BEEN REMOVED
11=least severe
13 | High cyanogen
14 | Low dry matter content
15 | High penishability
16 | High fibre content
17 | Bad cooking quality
18 | Bad taste
19 Unusual root size or root shape
110 | Other
111 | Other
112 | Other

Other




3

Code constramts in MARKETING

21

22 1} SEVERITY it} SHARE OF i) PREMIUM ON
RANKING, PRODUCT PRICE ONCE THE
1 = mosl severe VOLUME THAT IS | CONSTRAINT HAS

AFFECTED BEEN REMOVED

7 = least severe

2 3 | Bad physical infrastructure

2 4 | Many intermedianes

25 | Severe price fluctuations in markets

26 | Other

27 | Other

28 | Other

29 | Other




ANNEX 2



EDAPHO-CLIMATIC CLASSIFICATION OF CASSAVA PRODUCTION FOR LATIN AMERICA
AND ASIA

Proposal presented to the International Fund for Agncultural Development (IFAD), ltaly,
as part of the Cassava Global Strategy Development

by

Cassava Biotechnology Network (CBN) and Land Use Project {LUP),

International Center for Tropical Agnculture (CIAT), Colombia

March 1997
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In May 1996 the initiative tor the development of a global strategy for cassava was launched
bv IFAD during a planning meeting in Rome, italy Working groups were established to
undertake regional reviews o1 cassava subseciors One of the activities in the regional
reviews include the assessment o1 constraints in cassava production and post-harvest sectors

Constraints 1n the cultivation of cassava many times are related to chmate and soil type of
the environment in which cassava 15 produced Research approaches also are based on
subsets of climate and soil types This implies that an imventory of constraints in cassava
must be preceded by a proper classification of cassava production zones Although the
Cassava Global Strategy Development chose 1o work with regional reviews, the criteria for
classification of production zones should be umform among the three cassava growing

continents in order 1o make companson and summation of constraints possibie at the global
fevel

A classification ot cassava production based on climate and soil type has been made for the
continent of Africa (Carteret al , 1992} The resulting edapho-chmanc classification s specific
to cassava cultivation circumstances The classification criteria are derived from a set of
chimate and sotl conditions for cassava cultivation that cover the production of cassava at the
global level Furthermore the Africa classification s well-documented, refersnced and
contains exclusive classes that are not ambiguous

Four crnitena for chimate conditions were apphed mean growing season temperature, dry
season, daily temperature range, and seasonahty For soil type eight classes were



distinguished depending on soil texture, drainage problems, and acidity, among others The
128 classes that resulted were grouped nto seven main edapho-climatic classes for cassava
production

TV

This proposal aims at preparation of edapho-chmatic classification for cassava production in
Latin America and Asia The cntena for classification are simular to the ones in the
classification that was prepared for Africa before

Second objective is to distribute the classifications to national cassava research institutes in
order to streamhine research imitiatives and strengthen interaction

METHODOLOGY

The Land Use Project at CIAT s responsibie for the preparation of edapho-climatic
classification of cassava production The classification for Asia requires the production of an
nterpolated climate file We will extract topographic data from the NOAA 10 manute digital
elevation model Then using inverse square distance weighing and correction for lapse rate
the rainfall, temperature and diurnal temperature range for each pixel are estimated from the
5 nearest stations Approximately 3500 stations are avalable from the CIAT Climate
database A Fortran program 1s then used to read the monthly values for each pixel and
assign the chmate classification class An IDRISHimage 1s formed of the climate classes This
image 1s then overlaid on soil conditions in ARC/INFO using the digital version of the FAQ
Soils map of the world at T 5 000,000 This procedure will probably not produce good
results for certain small islands but should be robust for mainland Asia and the larger islands

The distribution of maps with edapho-climatic classification will be the responsibility of
CBN The data base of CBN will be utilized to get a good coverage in the distribution of
maps among national, and other, research entities ali over the world

TIME FRAME

The edapho-chmatic classification for Latin Amenica has been prepared in July 1996, shortly
after the start of the Global Strategy Development This took about two days of CIAT Semior
Staff time

The preparation of the classification for Asia will take three weeks time of a LUP Associate,
and three weeks time of LUP Senior Staff The work can be done at any moment since the
necessary data are already available at CIAT, the only thing 15 that it has to fit in with other
activities 1n the Land Use Project [tis expected that the work 1s completed befare July 1997

Distribution of maps 15 scheduled for August 1997



EXPECTED PRODUCTS

A classification system that covers cassava production worldwide will be availlable The
classification serves a wide range of purposes Fust of all 1t 15 going to be used in the
regional reviews for the Global Strategy, but thereafter international research centers as well
as national research institutes may make use of the classiication system in that they base
therr cassava research policy on a scientifically sound classification system  Researchers
worldwide wiil interact based on one, common platform for cassava classification A proper
dentification of target zones for cassava research inttiatives will encourage progress in

cassava research

BUDCGET
In USD terms
IFAD CIAT

Classification for Latin America 500
Classification tor Asia,

- data compilation 1,500

- programming 3,500

Printing of maps 250 *
Distnbution ot maps 750 *
TOTALS 5,000 1,500

# -

figures to be reviewed
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EDAPHO-CLIMATIC CLASSIFICATION OF CASSAVA PRODUCTION
FOR LATIN-AMERICA AND CARIBBEAN

=20

Lowland humad
Acid Savannas

Non Acid Savannas

Lowland Semu-and
Tromeal Highlands
Subtropic lowland
Subtropic Highlands
Ard or too cold
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SCALE 1 34000000

Jones P G (1996), "Carter” a Fortran subroutine for
cassava classification. Version 2 1 CIAT Cali, Colombia
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EDAPHO-CLIMATIC CLASSIFICATION OF CASSAVA PRODUCTION
FOR AFRICA

Lowland humid
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LATIN AMERICA - CASSAVA CULTIVATION i the SUBTROPICS

Respondent Number

Area

Yield, n Ton/Ha

Price in USD/Ton
Estimated yieldincrease
Calculated yieldincrease

YIELDGAIN

Planting matenal
Pathogens&Viruses
rests

Genetic charactenstics
Sols&Crop management

Cassava area, In Ha
Yield, in Ton/Ha
Estimated yieldincrease
Calculated yieldincrease

YIELDGAIN

Planting matenal
Pathogens&Viruses
Pests

Genetic characteristics
Solls&Crop management

182000
147
725

104%
166%

30%
34%
33%

8%
651%

1997 - 3 Qtn
weighted avg

260800
16
103%
162%

22%
27%
24%
15%
74%

LGS

30000
25

40
50%
57%

8%
16%
8%
2%
22%

1997 - 3 Qtn
non-weighted avg

260800
19

95%
144%

14%
19%
14%
19%
719%

LCB

48800
173
366

131%
230%

3%
8%
1%
47%
154%

1983 data
ENTIRE SUBTROPICS

807000
14

1%
89%

6%
21%
10%

9%
43%



LATIN AMERICA - CASSAVA CULTIVATION in the HIGHLAND TROPICS

Respondent Number

Area

Yield in Ton/Ha

Price, n USD/Ton
Estimated yieldincrease
Calculated yieldincrease

YIELDGAIN

Planting matenal
Pathogens&Viruses
Pests

Genetic charactenstics
Soils&Crop management

Cassava area In Ha
Yield in Ton/Ha
Estimated yieldincrease
Calculated yieldincrease

YIELDGAIN

Planting matenal
Pathogens&Viruses
Pests

Genetic charactenistics
Soills&Crop management

4000
12
125
50%
438%

47%
45%
93%
108%
141%

1993 data
ENTIRE HIGHLAND TROPICS

417000
10
100%
121%

7%
14%
6%
40%
54%



LATIN AMERICA - CASSAVA CULTIVATION in the LOWLAND HUMID TROPICS

Respondent Number LC10

Area 3000
Yreld in Ton/Ha 12
Price in USD/Ten 100
Estimated yieldincrease 67%
Calculated yieldincrease 263%
YIELDGAIN

FPlanting matenal 12%
Pathogens8Viruses 38%
Pests 12%
Genetic charactenstics 88%
Solls&Crop management 114%

1993 data

ENTIRE LOWLAND HUMID
Cassava area, in Ha 417000
Yield in Ton/Ha 12
Estimated yieldincrease 103%
Calculated yieldincrease 108%
YIELDGAIN
Planting matenal 17%
Pathogens&Viruses 15%
Pests 4%
Genetic charactenstics 20%

Solls&Crop management 55%



LATIN AMERICA - CASSAVA CULTIVATION in the LOWLAND SUBHUMID TROPICS

Respondent Number

Area

Yield, in Ton/Ha

Price iy USD/Ton
Estimated yieldincrease
Calculated yieldincrease

YIELDGAIN

Planting matenal
Pathogens8Viruses
Pests

Genetic charactenstics
Soils&Crop management

Cassava area in Ha
Yield, in Ton/Ha
Estimated yieldincrease
Calculated yieldincrease

YIELDGAIN

Planting matenal
Pathogens&Viruses
Pests

Genetic charactenstics
Solls&Crop management

L.C11

42000
125
79
50%
202%

44%
16%
12%
28%
102%

1993 data

ENTIRE LOWLAND SUBHUMID

8918000
10
100%
129%

18%
16%
15%
20%
56%

4000
10

55
150%
310%

16%
32%
12%
124%
127%

1997 - 2 Gitn

non-weighted avq

113
67
106%
256%

30%
24%
12%
76%
115%



Cassava area, in Ha
Yield, m Ton/Ha
Estimated yieidincrea
Calcuiated yieldincre

Planting materali
Pathogens&Viruses
Pests

Genetc characternistic
Scils&Crop manage

Cassava area in Ha
Yield, n Ton/Ha
Estimated yieldincrea
Calculated yieldincre

Planting matenal
Pathogens&Viruses
Pests

Genetic characteristic
Solls&Crop manage

LOWLAND HUMID

LOWIAND SUBHUMID

LOWLAND SEMI-ARID

LAC 1683] LAC -[1983 LAC 7993
{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% 96% 68%
F@(}rth Brazil ) HNor’th-East Brazi| f
1887 - LC3 1897-1.C4 .
800000 1100000
13 10
97% 125%
228% 277%
8% 30%
18% 42%
35% 20%
101% 80%
66% 105%
}'i:nw A o bt P
Db hininen d 22 - an. el

e -anid




Respondent Number e . -

_ 0O Position ﬁxt@ﬁﬁiefi%ﬁ o e e
01 Zone Paraguay e
02 Area - 182000 _ P'qqz.cer pnce ,n USD per Ton - 7246
03 Ac uaiieid 47 _ Total velume of progucuon i Tons 2675400 B
3 4 PgrentalYele 300 Finarcial gajgeﬁof pr{:)du::’lcﬂ ] %,JS o dees0s
35 ProducerPrice FE0000 “Potential yielg increase estmate  104%
05 ExchangeRate O T - —
T - T T YiELDGAIN FOR THE
Planting matenai "RANKING AREA (%) YIELDGAIN (%) _ENTIRE ZONE —_ ~ L
13 Quaitty TN O e B0 0% o
) 1 4 Availabibty - 3 . Ra 0% O
15 Other 1 T e e e e o S
16 Other 2 o o - e et
o N _ L total o 30%
Pathogens & Viruses D e
2 3 BactBlght 3 100 20 20%_ -
2 4 Anthracnose 5 a4 5 4% _
25 Mosaic & as 5 2%
28 AngularBrownieal 8 80 3 3%
27 Otherleat 2 0%
2 8 RootRot So1 type 4 30 10 P
24 StemRaot 0%
210 OtherRoot 4 0%
21 OtherRocx Z 0%
2 "2 Wiigness Broom 8 ] 5 1%
213 Sumerelcngatzoﬁ & 5 1 0%
total 34%
Pegts
3 3 MealyBug 5 30 13 3%
34 Greenlite 7 20 5 1%
35 RedMite 8 5 5 1%
35 Tops 7 30 s e
37 Hamwerm a A t5 2%
38 Other 1 Whate fiy 4 a0 10 8%
38 Other 2 Gall midge 5 30 s 2%
210 Other 3 Stem bore 51 &0 10 5%
totai 33%
Fenehe characlensiics o
43 DroughtSusc Gna na _ 0%
4 4 LowYield 8 30 1C 3% B
4 % LateRulkingrMatur 7 ele; 10 3%
48 PoorGerm i 0 & %
47 LackEariyvigour 7 20 5 1%
4 8 WideCanopy 7 40 na 0%
4 9 Cther 1
410 Qther 2
4 11 Other 2
_ ol 8%
Sails and Crop manacement _ N h
53 LowSolFermity 4 80 20 2%
5 4 PoorSoilPhysics & 30 5 2% -
55 SerErosien 3 80 oo 2%
54 Sabmty tina na o % o
57 Solacdity .8 s 10 - s T
58 SurfaceTemp g 30 5 o Ta o T T
_ .59 SuboptmalFieldMa 7 0 07 7% -
5 10 inadegSpacing __1ana _ aa %% T B
511 InsuffCropCare _ ~ 5 50 _ o 0% -
512 Other 1 - - o .
512 Qther 2 T [
. . B B totat ~_ Ei%
Noa crop related constraints e - -
_ 63 Creditavaiabiity 1 98 na T 0% T T T
.. B4 TechnAssistance/Tr 2 gGna 0% T T -
765 LabourAvallabiity 4 BOna LTI %
6 Cther 1 ~ _ _ T T mm—m —
&7 Other 2 . B . T I
= o




Respengent Numoer tez

00 Position _ Tonsultant fetosanmtatron o
0y Zona Sucre!i;erdabaJEia;;variMagda%@g . i
02 Argal~2 T a3000 “Producerpnce A nUSDperTon _ T¥H2Y T
03 Actuatveio 1 T 14 " 94 Producerpnice 8 nUSD per fon 41 38 -
ActuatYeid 2 - Ty 79 Towivolune of f production In Tens o
T 14 PoterwalYeld 20 " Financaai v vgge of producton n | US
PotentralYield 2 12 T Potantigl yeld 1 mcrease sstmate | 43% 104
05 ProqucerPrice A 80000 Potential yield 2 ncrease sstimate 71% "52% -
Progucerfnce 8 42600m L o I
06 ExcnangeRate 101G _ - e
_ _YIELDGAIN FOR THE e
Plantng matenal RANK NG AREA (/) YIELQGAINML/} ENTIRE ZONE I -
13 Qualty i _w_____40 4 _ U 18% _
14 Avalatlty _ T T a0 28% e
15 Cther 1 _ o I R R
1§ Other 2 e e
~ 3 _ - e ta a4%
Pathogens & Vicuses o o e
273 Bac Bight 1 80 20 we_o o
24 Anthracnose G% . - -
25 Mosaic 0% _ _
26 Otharleaf ¢ h 0% o o
27 OtherLeaf 2 0% i}
28 RooiRot 0% o
29 StermRot 0%
210 OtherRool o
2 1 OtherRaot 2 0%
20 0%
2 13 Superelgngation D%
total 15%
Pests
33 MeatyBug oY
34 Greeniue 2 20 13 2% R
35 RedMite 4 5 5 0% _
36 Tros 3 28 W0 2%
37 Momwerm 5 1 15 a¥
3 8 Cther 1 Stemborer i 40 it} &%
39 Other 2 04
310 Cther 3 0% )
totat 13%
Genetic characienstics
43 DroughtSuse 5 & 40 45
44 LowYweld 4 10 240 24
43 LateBulang/Matur 9% - ”
48 Poge(erm 2 20 30 84 -7
47 LackEaryvigour 1 a0 a0 6% -
4 B WeCanopy rna 0% B
49 Cher 1
410 Odher 2
411 {hher 3 o
tatal 28%
Sors and Crop management
53 LowSodPartiy 1 70 40 28%, o -
54 PoorSoiPhysics B T 4% o
55 SelErosion 2 70 30 21% -
56 Satruty ~y 0 15 1% - T
57 Sordgidity 6 20 20 4% i B
54 SurfaceTemp - h a¥ oo s
5§ SubopumaiFieldMa 5 80 20 124 oo -
5 10 InadegSpacing 3 4 30 12% - T
5 11 ‘nsufiCropCara T4 &80 “a T Taas T T
512 Cther 1 - - o T
5 13 Other 2 o - e -
e T o tewml _ foe% T T T
——— — . e ED2%
Non crop related constramnis - a e T
_ 83 Credtsvadapity 1 §ana % T e
4 TechnAssistance/Tr 3 30 ha - T oy -
___ 65 tabourAvaliabiity T na - - S B
86 O 1 BusinessAtitud z D] T T T Tgm T
87 Other 2 ~ _ - - N A
fotal 164 T



Raspondent Number s -

N 00 Feswon  Researcher Pathoiogy
0 Zone North Beazil i I
" D2Amea 500000 908419 Producer pnce in USD per fon 70000 _
o Acuaiveld 127 105 Total volume of production n Tons 10160000 8517400
) Q 4 Pf‘te*mal‘r’%eid MMMMMM B Financial valug ot producticn in Z)S TIEDE
" 05 ProgucerPrice T 700 Botentai yigld increase estimate 97% 138%
. _ U8 ExcrengeRate 1 .
I YIELDGAIN FOR THE__
Pianting maternal ~_ __ RANKING AREA (%) YIELDGAIN (%) ENTIRE ZONE
T f3oualy 2 4020 T Ee
14 Avziabrity i 30 na 0% o
e A B OMer .
15 Qther 2 L - —_ R
e OtA 8% I
Pathcgens & Viruses ,,:; o B
_ 23 BacBight” - - 0%
24 Anthracnose 7 Fa. i B o
2 % Mosais O i S
26 Other 3 . —_ s —
27 Othertaaf 2 . S, S
28 RootRot 1 40 4k - 8% — -
25 StemRot g 15 12 Joy, T o7
Z 10 OtherRaet . g%
2 11 Frogskin Disease 2 1 N 2 - 0% B
212 ) B 0%
2 13 Superelongation 7 2 3 0% ~
o o 18% ~
Peety . ) _ -
33 MealyBug 5 50 - 19 o o
3 4 GreenMits 3 a¢ ~ G 8% B
35 ReaMite 8 20 s 4 _ )
36 Trps 8 80 2 1%
37 Hormworm z W} 20 2C% _ i
38 Other 1 White fiy & 30 N 15 o 8% L
39 Other 2 N R+ S e
310 Other 2 ) S _
o totat 38%
Genetic charactenstcs B T . - .
4 3 OrougrtSusc 1 20 A 2% - -
¢4 Low “ield 2 ac B B4% T
43 LateBulking/Matur g 6 1 . =%
48 PoorGerm 3 20 1 3% B
47 LackEariyvigour 3 40 20 5% i - T
4 8 WedeCanooy 2 &0 20 12% i e
48 Other ] B B T
410 Other 2 T
411 Other 3 — - i -
) o otal 0% -
Sois and Crop management i ) ~ T T
53 LowScilFerulty 2 80 L v 1 S o
54 PoorSoiPhysics 2 20 T o 9 ——
. 58 Salgresion T~ A 15 T 2% o
58 Sahmty T ) 0%
57 Seldcaty T - N 0%
58 SufaceTermp "5 20 T3 2%
. 59 SubcoumalfeloMa 4 80 T e
_ ..510 lnadeqSpacing 3 40 20 - 8%
. S1tinsufiCropCare  — ~ % 7 g7 Tz %
- S$WRCtlaePlanung 5 3 @ T % - -
513 Other 2 - - . T T
o L - total —  88%
Nan crop refated d constramts _ T T
&3 CrediAvarapitty 17 80 na o %
.84 TechnAssisignce/Tr ; 2 8 na %
_ . __B5 LavourAvaiabiity s na ] 0%
_ 68 Other | -
_ BT Other2 T ”__"fm“_'"" T T e
- o o . total 0% o
. o o e B o 228%




Respondent Nurnber

L.Ca

G 0 Position ~ Coordinator Training & Manager Project
01 Zone NorthEastBraxni
0Z Area _ 1100000 1045940 Producer pnce m USD per Ton 46 00
03 Aciualveld 1 85 Tatal volume aof production in Tons 11000000 8890490
TS 4 Boentaiyieid TR E Financial vaiue of preduction n USD 4 4E+08 B
G5 BroducerPnce B 43 Potenual yield increase ssumate 125% 165%

1

g8 E mxcmaage?&ate -~

YIELDGAIN FOR THE

Planung matenal RANKING AREA (%) YIELDGAIN (%) __ENTIRE ZONE
13 Quaity ] 2 100 30 30%
" T4 Avaiaoiiy S 2 100 73 0%
15 Cther 1
18 Other 2 _—
L oL LA R tatal 30%
Pathogens & Viruses o — -
23 BactBlight 5 3 5 0%
T Z4 Anthracnose 73 3 0% e
25 Mosaic o 8 3 _ . 5 0% —
728 Othteaf 1 WitchessBroo 3_ [ T ¢ B T ——
27 OtherLeaf 2 . - _0% - e
2 8 RootRot o 1 40 _ we_ e B0% _
22 StermRot B U -
212 CtherRoot 1 .- —— 0% - -
2 11 OtherRaot 2 N o 0% - .
212 — T 0% e
2 13 Supereiongation N e - _ % - -
= - o gl 42%
Pests _ e - .
3 3 MealyBug 7 100 5 5% .
3 é_ Gresrivite R G 4% e
5 RedMite T B o % e -
16 Teips _ . 2% o e
3 7 Homworm z 100 5 . 5% _
38 Other 1 L . . 9% N
39 Cther 2 T S
310 Other 3 T . 0 e
- L - total 20% _
Genetic characienstics B — — — e = e
43 DrougntSuse o i SO
_ddLowYeld T 1 100 50 0% _
45 LawBukingffsatur ~ — R s e,
46 PoorGerm - 4 160 30 _ . 3% e
477 LackEariyvigour _ s
£ 8 WideCanopy - i 0% o
4 3 Other 1 e I,
_ 410 Other 2 L e e
U411 Other 3 o e 5 s
T _ o o [alt]] w{’a[}f@_ o
Sols and u{op maragement [ o e
53 LowSoiFertility M 1o _r_ 58 5% — e i
__E 4 PoorSalPhysics o e 25 3% o
R 5 SoilErosion 3 e 25 8%
_ ﬁ ?‘«‘ Sakm‘y . T _ e e 0%
BT SavAcdty 7 S 0%
58 SufaceTemp 0% .
5% SuvoptmalFeldMan 4 100 20 26%
51 maoeéﬁpacsr‘g - 8 10¢ 20 20% _ o
B InsudCropCare - 5 108 20 0% —
. Si2gther i — N B
513 Other 2 _ e o o
o o —_ total | 108% -
Non crop related constraints . - S
. _ 82 Creditavailabiity 1 G0 na 4%
___ &4 TachnAssistancarir 2 a0 na 0%
_“_“‘@ £ Labaumvaa abity_ T fa 0%
_._..58 Gther r L
T 87 Other 2 T -
. T R total (%




Respongent Number
00 Posion
01 Zone
02 Arez
$ 3 Acuaivieid
2 4 PowntalYield
45 ProducerPrice
06 ExchangeRate

Planung maiera
13 Qualty
14 Avadabidy
1 3 Infected planting m&géﬁai
16 Other 2

Patltogens & Viruses

2 2 BactBlight
2 4 Anthracnase
25 Common Mosaic vIrus
26 Otherleaf 1
27 Gtnherisal 2 Cercospora
28 RootRot Phyrtophthora
29 StemRat

210 OtherRout 1

2 1% CtherRoot 2

21z

2 13 Superslgngaucn

Pass

33 MealvBug
34 GreenMite
3 5 Redihis
38 Trps
3¢ Hornworm
38 Other 3
39 nher 2

311G Other 3

Genegne characiensics

43 CrougnSuse
4 4 LowYeld
4 5 tateBulking/Matur
45 PoorGenn
47 LackEarlyVigour
4 8 WideCangpy
43 Othar 1

410 Qther 2

411 Other 3

Soils and Crop maragement
&3 LowSaiFsulity
54 PoorSoiPhysics
% 5 Sonifrosion
58 Sahmity
87 SolAcity
& 8 SurfaceTemo
% ¢ SutoptimaiFieldMan

514 InadenSpacing
511 InsuffCropCare
512 Control of
513 Cther 2

Non crop reiated coastramts
83 CregitAvalabilty
§ 4 TechnAssistance/Tr
8 5 LabourAval

& 7 Commersighzaticn

s

quant fqualit
88 Plantngharvest machiner

Senor researcner

Bao Paulo s state Re 1 rccxs for processing purposes (nat for fras& ssnsumﬁnon)
o ac 00

36000 “Producer price_in USD per Ton
Tz “fotal votume of oroducpon inTens 750006 ©
73 T TFinanciat vatue of progucion_n USD 30000000 B
40 "7 Potential yeid increase estmate. T ERM
1
B - TTTTT TTTTYIELDGAIN FORTHE
RANKING AREA (%) YIELBGAiNj%) ENTERE ZONE o
2 50 - I, B%MH —
3 8na T ww
T TS0 20 e O
5%
‘ “ S = I L -
- E 200 Gw . T T T
g 0 0 0% B
4 25 5 %
%
3 28 5 %
= 5 10 1%
0%
0%
0%
0%
2 & 20 %
total 15%
1 i 70 %
a 30 Y 0%
Y
8 30 5} 0%
H 25 35 9%
0%
2%
0%
total %
na na rna 3% .
g 5 38 2%
0%
9 0%
9 0%
0%
B wtal 2%
4 30 s 9% B
10 3 25 o 1%
2 25 19 3% o
na aa na o R 0% o .
10 125 3 0%
_ 0% B
G 250 am oo % T
T B s DT T T
. 4 40 75 T Taw _ -
PR LI - . L I
. -7 T D ol “22% -
T T T g T 18na -
T Z 7 T4asna T 0%
S pkme T T mw T T
3 na _ L -
- 3 IHna _ -7 -
@i ___ 0% B



LEB

Res;:orjdent Numa&r

ResearcherfAdmmstrator

_ Do Position _

01 Zone Santa Catanna o
o2 Asa 48800 Producer price_in USC per Ton 36 40
- 3% Actuaivield 7 3 Total volume of production i Teons 844240
T4 Po ;g{}raal\(geld - 40 Financial value of production in S0 30730338
T fE P ?rcd{;(;a;?ygce " 364 ' Potenyal yield increase estmate 1317
08 ExchangeRare 1
o YIELDGAIN FOR THE
Planting materiai_ RANKING AREA (%) YIELDGAIN (%] ENTIRE ZONE
13 Quaity i 50 S 3%
14 Avaidatuity 3 10na s
) 1_5_§{crage o o 2 0 na o _
. 18 Other2 e — .
T T - total 3%
Pathogens & Viruses e
23 BaciBhgnt o - 10 B%
____ 24 Anthracrose 2 30 e
_ 25 Mosac - R - - 0%
26 Cercosoors Eermigse 4 5 L 8%
2 7 Cercospora Vicosae 5 4 [ 1
2 8 RootRot - 8 1 ) . o 0%
29 StemRct i - o %
210 Fhythophtara Drechsian 3 o . 0% B
2 +1 Roselima Necatix 7 G5 o U G% o
212 - - o
2 13 Superslongancn - _ _ 0% _
_ - . e towi 8%
Pasts - B o . ) o
3 3 MeaiyBug - - 0%
34 GraenMite _ o S
38 ReaMse _ _ _ L — L O%
36 Trips - o o m
37 Homwoerm 1 m 2 35 e
.. 3B Pseudococas mandum 2 n o o b _
_ _ 3% NeoBibasp I S . . .
310 Bammia sp o 4 1o R
) _ - L lotal 1%
Genetic charac anstics L e o
_ 41 DroughiSusc .5 & o %
4 4 LowYiei o z 70 80 . 35% _
4 5 LateBullkung/falur o 1 H0na P
44 PoorGermn 7 15 5 _ 1%
47 LackEarlyVigour ) 6 8G na ~ % )
4 8 WideCanopy g __ 25na o 0%
4 9 Resist io Xanthomenas M 3 100 _ L 10% ~
410 Low dry matter >pharv ! 4 ona _ 0%
4 11 Bad cooking qualty »pha 5 20na 0% "
T - toral 47%
Soils and Crop management . ~ o T _ — e .
53 LowSorlFertility o I - -
.__S4PgorSoiPhysics & 20 30 E% -
_ 55 SoilErosion o - 1 50 50 4a8%
_ 55 Sanity o g 5 0%
537 SodAcdity I S . 0%
e B3 Surfac&fj:emom I - .. 8%
__ 59 SupoptmalFeidMan 3 I 44 o 3% -
510 InageaSpacing I 5 5 . O%
511 InsufiCropCare - 8 56 T sp - 5% B
512 Other 1 - - e
513 Other 2 e _ T
e i o total 1549,
Nan crop related constraints
e o B3 CreditAvaslagity .~ — N 30 na T
. _ B4 Tecnnissistance/Tr 2~ Tina 0%
. 85 LabourAvallabity 4 100 ra 0% T
85 Organzation of the sector 1 @0na_
_ 67 Mechanizawen 7 4T 9%5na - -
- totai 0%




Respongdent Numper
0 C FPasition

Loy

‘Research Director

0.4 Zore
_072Area

03 AcwalVield
U4 Poertaiieid

05 ProducerPrice _
05 ExcnangeRate.

Planting matenal

13 Quaity
14 Avadaothty
1_ Blaeasesﬁ‘-’ezszsxn‘e&zcns
Other 2

&
i6

Pathogens & Viruses

23 Bac'Bhght
Z 4 Anthracnose
2 5 Mosaic virus Vers
28 Micoplasma
27 Supersiongation
2 8 ReotRot Boi disease i?)
24 SternRot

2 10 Frogskin Disease

211 OtherRoot 2

212

213

Pess

3 3 MearvBug
3 4 Graenblita
2 5 RedMite
38 Tres
27 Horaworm
38 whire fiy
38 Qther 2

310 Gther 3

Ganetic charactersncs

473 DroughtSuse
4 4 LowYield
4 o LateBulking/Matur
48 PoorGarm
47 LackEaryigour
4 8 WideCanapy
4 9 Root quality

4 10 Harvesubidty

4 11 Production of stakes

Soiis ard Crop managemant
53 LowSolFertiity
5 4 PoorSoiPhysics
55 Soifresan
86 Sahknay
57 SmlAmérty
S § SurfaceTemp
59 SuboptimaiFie GMsg‘s

514D in.adeqapamng
391 InsuffCropCare
512 Other 1

513 Other 2~

Non cmp relzaiad constraints
B3 CredtAvaiabity

. 6 4 TechnAssistance/Tr
BS Labaur&valiabsirfy
88 Other 1

&7 Other 2

Bras:ll
1860000 “Producer price_in USD per Ton 80 00
T 124 ~Total voiume of production i Tons 23064000
- Fnancal valug of production 1N USD 1 4E+09
TTEY T 7 Potential pield mcrease estmate _303%
1

_ YIELDGAIN FOR THE

ENT%RE ZQNE

180 ) o aw T
T 3 oBna 0% o
- 63 _ %%
. total 78%
T AT T TaeT T sl LTI Tasg, -
T 8 100 2 R
7 30 2 B 1% -
2 5 40 - 2%
4 10G 30 1%
1 40 70 28%
5 55 5 3%
2 2 40 1%
0%
0%
%
o1t 54%
7 10 0%
2 4 30 12%
3 10 5 1%
8 0%
1 80 40 32%
3 20 12 2%
0%
0%
totat 47%
1 40 100 40%
3 o100 10 10%
5 30 20 5%
5 100 W0 104
7 30 5 2%
5 Wrna 0%
2 100 na 0%
3 na %
3 30 29 o 5% }
N _total | T4%
2 75 50 38%
7 30 20 8%
5 30 10 - 3%
~ 11 .. @ a o 0%
— T oW W % _
. - S -
_ 5 _ =0 30 _ 13% -
5 507 _ 10 - 2%
T A+ 5 - T
L o total 72%
Y - R 0% -
DIl R T 0%
N T "ns 7 0%
total 0%

mommmTrnm e



Resanm:fam anmber

LC8

Research associate

3% Positon
01 Zane Colombia Magdalena & Atiantico -
T Area 2500 Producer prce m USD per Ton 4500
T D3 Ac ualYieid g Total volume of production 1n 1ons 31500
G 4 PotentalYigld 18 — Financial vatue of praduction in USD 1417500
RS ProcuserPrice a5000 Potential vield mcrease estimate 100%
1000

06 ExcnangeRate

YIELDGAIN FOR THE

Plarmng materat RANKING AREA (%) YIELDGAIN (%) ENTIRE ZONE
i3 Gaaity 2 a0 100 50%
13 Availagiity - 3 S0na 0%
o 1 5 Other 1_ . "
& Tiher 2 N
- - - . total 80%
Patnogens & Viruses .
373 BactBight 3 79 45 32% .
24 Ant?&ramcse 7 10 .3 0%
25 Mosaic vw e o 9%
T 26 Ambracnose g _ 10 2 0%
77 Othereaf2 o N S 0%
28 Pathogensmsols__ . = R 8% .
29 StemRot / Pudne Bac en 20 15 I -
2 10 OtherReot 3 . . s B
2 11 CtherRoot 2 e e 0% __
212 L %
2 13 Supereiongation o L % B
B o o ol 43%
Pasta _ _ o -
31 MealyBug 2 . 3 - O . I —_
34 GreenMie 3 10 10 0% o
35 RedMite e _ 0%
"38 Trips o 3 60 5o X%
37 Homworm T 6 s S0 0% .
3 8 Stemborer o L B0 .+ S
39 (VRUELA} e i 9 A
3*6 Ctner 3 L T 0% _
o - L ‘cial 114%,
Genetic charactenstics o . e
a3 OroughtSwsse % 8% £5 479% .
a4 ime;eld . 5 B 45 _ B0 _ F%
d 5 LateBul klng.w%atw o i RE 16 L & N .
4 & PoarGerm ~ <] 85 &0 52% )
47 LackEariyWigour 7 50 N 3% :
4 8 WideCanony o 8 10 nag o G% o .
_ 43 Other 1 R - O% R
4 13 Not ﬁi@adyi(\foicamlenw; 5 30 5 ﬁjj‘ .
411 Post harvest detenoration - 2 100 80 €%
o R . total 228%
$Q|fs and Zrop nanagemem L B B
53 LowScrFertiity 4 80 70 i5% -
54 PeorSoiPhysics i 5 30 20 5%
. s35alEremon_ 3 ) ) 0% )
" 56 Sanmty 3 S 3% _
o TR 7 SolAc dily o g 86 1 5%
_____ 58 SudaceTemp 4 76 6 0%
59 SubeptimalFieidMan RN ] 80 48%
5 G InadeqSpacing o R . G%
311 InsufCropCare ~ 3 56 70 B3%
.. 512 Imercropped 8 70 20 T4%
_513 Warvestpenods__ 7 26 10 2%
A T total 204%
Non crop related sonstramts - )
_ 63 ;;rgdm%vaﬁabmty 1 3 na 0%
_ 8« TechnAssistance/Tr 2 0o na 0%
6 5 LabourAvaianiiity B 5 1 na 0%
_ 84 Marketing ? W na
B 7 Fomento empresanal pnvae _ 4 80 na
wotal Dféiw




Respandent Number

“Research Assistant

G0 Posiien . o o —
© 01 Zone T T oo _Cauca department
T2 Ares T T Tan00 ﬂiwf_spducef once mUSDper Ton 12500
03 Ac ualield -7 F __Total volume oforeduction n Tons 48000
04 PotenbaiYreld 18 " Financial vaiug of production m USD __ 6000000
. 0§ ProgucerPrice 25000 Potential pieid increase esumate 50%
08 ExchangeRate 1000 e e e
T Y!EE_DGAIN ?OR 'Z'HE
Planung matenat RANKI&G AREA (% YTELDGM& (%) ENT RE ZQNE
13 Quaity T e T m T T %
14 Avadapuity _ 2 0na %
135 Shortage of unprovedmat 1 80 50 45%
15 Other 2 e -
. _ L e etat 47%
Pathagens & Viruses [ NP S —
2 3 BactBlight T 3T Tl e T T TR, T
2 4 Anthracnose 5 25 _ 20 » 5%
23 Mosaic 8 3 5 0%
28 OtherLeaf 1 (Phoma) 4 50 40 B 4%
27 Otherleaf 2 Cercospora 8 1G 1 . 2%
2 8 RootRot Fusanum 8 10 15 2%
29 StemRot 8 2 2 0%
2 ¢ Frogskin disease 7 3 20 1%
Z 11 Viruela 7 5 5 0%
22 %
213 0%
total 43%
Fests
33 MealyBug 7 2 2 %
34 Graenhite 7 & 2 0%
35 RedMite T 2 2 %
36 Tops 7 10 5 %
37 Homworm 8 10 20 2%
38 Chicas Worm type 2 G 80 ) 56%%
& Hormiga arnera 3 80 50 30%%
310 Chinche de 1a viruela 4 29 e . 4%
totai 83%
Genetic charac ensbics
4 3 DrougntSusc & 5 5 0%
44 LowYield 3 G0~ 50 o as%
4 5 LateBubong/Matue 3 80 50 - 5% B
4 & PoorGerm & 20 20 4%
47 LackEarlyvigour - 2 2 0%
4 8 WideCanopy & 80 na %
4 & Voicamento ] 20 10 2%
4 10 Excess of vigour 8 80 20 2%
4 11 Other 3 - -
~ wotal 168%
Satls and Crop management _
53 LowSoilFartiity 2 80 80 2%
54 PoorScilPhysics ] 20 0 - R
55 SodErcsion o 60" 20 R - T
56 Salmty L R
57 SalAcihty - 47777 g AT o T T a3y, T
58 SurfaceTemp B s B - T TTewm . T
59 SubestimalFeldMan kR v 7 20 7 8%
_5 10 inadegSpacing - 9 20 T 15 -
T 511 InsuffCropCare T 7 T a0 3 T 12% T
5 12 Other 1 N B - -
5 13 Other 2 T s T T e e e T
- I o tolal | 141%
Non-crop reiated consvramts I
€ 3 CreditAvaiatslity T 3 T Ttona T T T gy e
_ 84 TechnAssisfance/Tr - T —
65 LabourAvalabity T a 2na B 0%
88 Nooroducer erganzation 3 0o -
87 Avalability of inputs N D
- . e e T otal 0%




Respandent Number LC 1]

"“Research assistant

04 Position o sedarch assi S __
g1 Zone “Tolompia Lianos orieniales Meta
T 02 Area 3000 “Praducer price In USOperTon - 10000
T 03 Acwaiveld 12 "~ Total valume of production inTors 38000
04 PownvaiYed _ 207 7 Fnancalvalue of production in Y USD 5800000
05 ProgucerPrice T10goo _ Potential yield Increase estimate B7%
o8 ExchangeRate 000 _ e -
YIELDGA!N F*L}R THE
Planting matenat _ m RANKING _AREA (%3 YIELDGAJN (%) ENWRE ZCNE
13 Quaity T2 A . SN I
14 Avalabty  ~ "1 0 na s
15 Cther 1 N
14 Other 2 e e IO _ —_—
L i totat 12%
Pathogens & Viruses o . ~ ~ —
23 BacrBhght -~ _ 80 "wh
" 24 Anthracncse . 5 5 5 %
2§ Mosaie o - 0%
26 Crtherieal + Cercospora 4 40 W 8% _
27 CtherLeaf 2 Superslongat 2 20 70 B 14%
28 RooRat %
2 9 StemRot 0%
2 10 CiherRoot 0%
211 CtherRoat 2 "%
212 0%
213 5%
HME! 38%
Pasts
33 MeaiyBug 3 10 240 %%
3 4 Greanfdite 7 30 HY 3%
35 ReuMue 8 10 5 %
38 Trins _ g 30 24 8%
37 Hormworm a 0 ] 0%
38 CGther 1 _ 0%
34 Other 2 0%
310 Other 3 0%
totat 2%
Geneue charac ensics
4 3 DrougntSusc 0%
4 4 LowYield 3_ £0 25 43%
45 LaweBukng/Matur 4 50 50 25%
4 § PoorGerm 2 g0 a8 15%
47 LackEariyVigour 7 50 1G Y
4 § WideCanopy 8 Wna 0%
48 Other
410 Other 2 ~
4 11 Qther 3 B
_ _ N total 88%
Seils and Crop management -
53 LowSoiFerthty 1 el 35 » 2%
54 PoorSoiPhysics 4 10 15 2% o
5z SodErogion ~ _ B 0%
56 Sabty o o - 2%
57 SolAcdty 2 e s~ T 5%
58 SurfaceTemp o " I
5 & SubopumalFeldMan - T e -
& 10 InadegSpacing - ST T e T T
_ _ 511 InsutCropCare __ B 3 ___80 40 L 24% -
512 Otner 1 _ - - - - oo
513 Other 2 S o e o -
J— - - - - total {T:i‘%
Non crop refated constramts, o - 3 - -
_ B3 CreditAvalabiity _ 1 T T fna - 0%
6 4 TechnAssistanca/Tr 3 8 na __ 0%
65 LabourAvaiiabty o T T T B
66 Other 1 o ‘“ C T Tt T
57 Other 2 . e -
totat 0%




Respendem Number
0.0 Postion
{'3 1 Zone
D Z Area
03 ActualYeld
0 4 PotermalYigid
0 5 ProducerPrice
_ '8 ExchangeRate
Planting matanal
13 Quasty
14 Avalabiity
15 Other 1
16 Other 2

Pathogens & Viruses
23 BactBight
Z 4 Arihracnose
2 5 Mosac

2 & OtherLeaf * Cercospora

27 (unherleaf 2

2 8 RooiRot

24 SwemRot
2 14 GtherRoot 1
211 GtherRoet 2
2.2
2 13 Supereiongaton

Pegig

3 3 MealyBug
34 GreanMite
35 RedMiia
36 Trins
3 7 Hormwornm
3 8 Other 1 Stemborsr
39 Qther 2

310 Other 3

Genenc charac enshcs

4 3 DrougntSusc
44 LowYeid
45 LaeBuiing/Matur
4 8 Poeoriarm
47 LackEariyVigour
4 8 WideCanopy
4 9 Other 1

4 10 Other 2

4 11 Other 3

Soiis and Crop management

53 LowSoilFeriny

5 4 PoorSaiPhysics

55 SoilErosion

58 Sahmty

57 SalAoichty

%8 SurfaceTemp

%9 SubopumalFeldMan
5 10 inadeqSpac ng
5 11 inguffiCropCare
512 Cther 1
513 Other 2

Non cmp refated constrants
63 E C{eézmvazéabziufy

.54 TechnAssistance/Tr
.. 55 LabourAvailabity
8 & Cther 1

"8 7 Other 2

Lot
Research assistant

" Coiomtia Magdalena Atlantico - __
~ 4000 Producer price in USD per Ton 58 00

- im Total volume of productan_in Tons 40000

T T35 77T Financial value of produciien n S0 2200000
BBCO0 Potential yield increase estmate 150%

_80d_ e .
- T YELDGAIN FOR THE
RANKlNG AR g;‘éi YIELS}GAIN {%} I ﬁNT!RE ZONE

a ag” — _a T ie%

o Ty T %gaa s T T T 0% _
Lo T oL sl 16%
- T TR AT T ww

T - O

o o T 3%
5 70 5 " 4%
0%
%%
0%
0%
0%
0%
0%
total 2%
2 10 15 2%
5 2Q 10 3% .
4 15 10 2%
5 15 15 2%
2 14 5 1%
1 35 E 4%
0%
. 0%
tolat 12%
3 70 40 28%
2 80 _ a6 | 54% .
g 4 35 14%
4 50 30 15%
5 25 10 3%
C%
T tetal T124%
1 80 80 . 48%
10 40 50 T 0% B
i s0. T wm T sy _
R T k1 _ =20 - ‘4%
B I i — -
i 80 5 _ B 5% o
g 30 &0 o 15% »
5 _ 20 o o 4%
4 _. bo _ 30 ~ - A%
[ Towl T T 27%
I na T TTTTT T A% -
S 80na — 0% .
3 Hna B - oo T T
) - . - total %

SommmE S



ANNEX 5



LATIN AMERICA STARCH

Paraguay (1) Bouth Brazi (2)

Conversian of rool mito starch 20% 25%

Estmated decrease in Processing Costs 21% 38%

Estimated inc ease in Starch pnce 25% 0%

CONSTRAINTS ProcCostsDec gase ProductPriceincrease ProcCostsDecrease ProcuctPrcsincrease
Root quality 32% A7% 13% 2%
Processing technoiogy 10% 10% 15% 3%
Produst marketing C% 51% 0% 5%
TOTALS 42% 48% 28% 10%

North Brazd () South Brazdl (4)

Conversion of reet 1o starch 30%%

Estrmated decrease n Processing Costs 0% 1%

Esumated ncrease n Starch price 8% 2%

CONSTRAINTS ProcCostsDec sase FProductPricaingrease ProcCastsDec sase ProductPriceincreass
Roaot qualty 4% 2% 2% 1%
Frocessing technology 0% 0% 1% 0%
Froduct marketing 0% £5% 0% 1%
TOTALS 404 47% 13%% 22
AVERAGEAVERAGEAVERAGEAVERAS AVERAGE~VERAG AVERAGEAVERAGE AVERAGEAVERAZ AVERAGFAVERAGE
Conversion of root into starch 28%

Zsumateq decrease in Processing Cosis 30%

Esumated incregse in Starch prica 3%

CONSTHAINTS ProcCostsCer ease

Root quality 13%
Precessing technology 9%
Produc marketing 0%
TOTALS 2904

ProductPriceincrease
4%
11%
31%

49%

TOTAL REVENUES
1%
20%
31%

T1%
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LATIN AMERICA FLOUR

Bams Brazd {1}

Conversion of ootinto flour 30%

Estimated gecrgase in Processing Costs 13%
L1

Pad 20

Esumatea mc ease n Fiour price

Batwa/Sergipe (2)

Product®ricelncrease ProcCostsDecrease ProductPriceincrease

CONSTRAINTS ProcCostsDecrease
Root qualdy 18% 7% % 0%
Processing technoiogy 25% 1% 5% 8%
Product markating 0% 53% 0% 84%
TOTALS 4% 71% 15% 112%
Bahia (3)
Corwersion of root into ficur 25%
Esumated decrease in Processing Costs 30%
Estmated increase 0 Flour price 0%
CONSTRAINTS ProcCostsDecrease ProductPricelncreass
Root cuality 3% 3%
Processing technalogy T4% 0%
Product marketing 0% 17%
TOTALS 1119 17 %
Nosth Brazil Seuth Brazl
farnha de agua (4} wostada (5)
Conversion of coot inte four 20%
Estimatea dec ease I Processing Casts 0%
Estimated increase in Flour price 0%
CONSTRAINTS ProcCostsDecrease ProductPnceincrease ProcCosieDecrease ProductiPrcelncrease
Root quatity 10% 1% 48% 0%
Processing tachrology 10% T 12% 2%
Praduct marketing 0% AB%% 0% 0%
TOTALS 20% 56% 80% 32%

AVERAGEAVERAGEAVERAGEAVERA AVERAGEAVERAG
1) (2) (3

AVERAGEAVERAGE AVERAGEAVERAG AVERAGEAVERAGE

Conversion of raot mnto flour 28%

Estimated decrease In Processing Costs 23%

Estimated increase in Flour price 7%
CONSTRAINTS ProcCostsDecrease ProductPricelncrease
Root quanty 2% 9%
recessing echnsiogy 35% 13%
Product marketing 0% 45%
57%, 87%

AVERAGEAVERAGEAVERAGEAVERA AVERAGEAVERAG
(1) {2) {3} (9 (3

TOTAL REVENUES
W%
48%
45%

123%

AVERAGEAVERAGE AVERAGEAVERAG AVERAGEAVERAGE

Cenvarsion of root into fiour 25%

Estmated decrease in Processing Costs 14%

Estmated increass in Flour pnce 4%

CONSTRAINTS ProcCaosisDecrease ProductPriceincrease

Root quality 24% 8%

Processing technology 26% 10%

Product markating 0% 4Z2%
50% 58%

TOTAL REVENUES
0%
38%
42%

108%
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0 0 {Postion Extension/Technology Diffusion ! !
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FLOUR 4

Respondent Number
0 0 Position
31 Zong
0 2 Product
03 Product volume {in Torn)
1 4 FreshRootEquivaient {in Tomy}
0 5 Average roof price per Ton

08 CurrentProcessCosts per unit

07 PatenProcCosts per umit
0 8 Product unt equvalent
9 Average product price

G 10 Polental product price

€ 11 Currgngy exchange ate

ROOT QUALITY
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1 7 Puoor starch properties
1 § Bad tasteftexiure/colour
1 8 Unusual root size/shape
110 Other
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PROCESSING TECHNOLOGY
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210 Other CREDIT
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PRODUCT MARKETING
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37 Bevere price fluctuations
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LATIN AMERICA ANIMAL FEED

North Colomina (1)

North Bast Brazd (2)

Conversion of root inte product 40% 23%

tshimated decrease m Processing Casts 38% 3%

Estmated increase m Product price 15%

CONSTRAINTS ProcCastsDecrease ProductPriceincrease ProcCosisDecrease ProductPrigeincrease

Root qualty 43% 0% 11% 1%

Precessing fechnoiogy 57% 0% 32% 32%

Product marketing §% 45% % 25%

TOTALS 100% 45% 43% 68%

AVERAGEAVERAGEAVERAGEAVERAG AVERAGEAVERAG AVERAGEAVERAGE AVERAGEAVERAG AVERAGEAVERAGE

Canverswon of roet nto produst 3%

Estimated decrease m Processing Costs 6%

Estimated wncerease in Product pnce 15%

CONSTRAINTS ProcCostsllecrease Produc Priceincrease TOTAL REVENUES

Root guakty 27% % 33%

Protessing techneiogy 45% 16% 51%

Product marketing 7S 35% 8%
7% 57%% 128%

TOTALS



iAM‘Mzﬁ& FEED 1
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Respandent Number
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0 1{Zone

2 Product

0 3 {Product valuma {in Ton)

04 g?geshRaatEquwdi nt{n Ton;

{ 5 iAverage root price par Ton

§

LPZ

}
]

Cassava Dévelopment

‘North Coast Colombra I
H
:

0 6 ‘CurrantProcessCosts per unt

0 7PatenProcCosts per unit
0 8'Praduct unit equivatent
0 9iAverage product price

l 0 10 'Potenhial produsct price
I 0 11 [Currency exchange rate

ROOT, QUALITY

E

|

i

1
i

13 |High cyanagen

14 Low dry malter content
15 High penishabbty

16 High fibre content

17 iPoor starch properties

1 8|Bad taste/textursicoiour
19 Unusial reot sizefshape
10[Other

11 Other

|

PROCESSING TECHNOLOGY

2 31Poor handing of raw mater

2 4 jLow quality of the product(s) |

25 Low conversion rate
28 Low capdal efhcency
27 Low labouur efficiency
2 8iLow water quahty

2 9.Excess water use

2 1010ther
211 Glher
212 |Other

3

i
i

PRODUCT MARKETING

3 3 1Poor product packaging
3 4 [Poor handling of preduct
3 5[Bad physical infrastruciure
3 6 Many intermedianes
3 71Severe price Huctuanons
3 8|Other
39 Other
10 [Other

!
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1
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LATIN AMERICA - USE OF FRESH ROOTS

Batvwa (2) North-East Brazi (3)

Paraguay {1)
15% 43% 33%

Estimated increase in Root price
ProductPricelncreas ProductPricelncrease ProductPricelncreas

CONSTRAINTS

Root qualily 10% 26% 33%

Product marketing 37% 50% 30%
47% 76% 63%

TOTALS

AVERAGEAVERAGEAVERAGEAVERA AVERAGEAVERAG AVERAGEAVERAGE AVERAGEAVERAG

Estimated increase in Root price 30%

CONSTRAINTS ProductPriceincrease

Root qualty 23%
39%

Product marketing

62%



USE OF FRESH ROOTS - 1

Respondent Number

01
02
03

| 04

§
§
00
|
i
06

13
14

ol ok =
-t 00 D0~ O N

I SR A

23
24
25
26
27
28

05

Position

Zone

Froduct

\Product volume (in Ton)

Potential product price
Currency exchange rate

Potential increase

[ROOT QUALITY

High cyanogen

Low dry matter content
High penshability

High fibre conient

Bad cooking qualty

Bad taste

Unusual root size or shape
Other

Other

PRODUCT MARKETING

Bad physical infrastructure
Many intermedianes
Severe price fluctuations
Cther

Other

Other

Average product price per To

Product price in USD per Ton'

‘Extensmms
I

Paraguay t

;Fresh roots for human eﬁﬁsum;}&{}ﬂ
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USE OF FRESH ROOTS - 2

Respondent Number

Position

Zone

Product

Product volume (in Ton)

ROQT, QUALITY

High cyanogen

Low dry matter content
High pernishability

High fibre content

Bad cooking quality
Bad taste

Unusual root size or shape
Other

Other

UCT MARKETING
Bad physical infrastructure
Many intermedianes

Severe price fluctuations
Other
Other
Other

|' | i

- |

ILF2 f E!
\Researcher Economics & Marketing
‘Bahia Brazil |

Fresh rootsjfor human consumption:
500001 i

|

H

Average product price per To ! 701 i §
Potential product price i 100 % |
Currency exchange rate 1] E ’

i | !
Product price, n USD per Ton 70| | |
Potential increase 43%! i !

i
{ lPRODUCT 'PRICE

RANKING ;VOLUME INCREASE
9 | :
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USE QF FRESH ROOTS - 3

Respondent Number
60|

Position

Zone

'Product

|Product volume (in Ton)

Potential product price
Currency exchange rate

Potential increase

ROOT QUALITY
1

High cyanogen

Low dry matter content
High penishabihity

High fibre content

Bad cooking quality

Bad taste

Unusual root size or shape
Other

Other

PRODUCT MARKETING
23
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Many intermedianies
Severe price fluctuations
Other

Other

Other

Average product price per To

Product price 1in USD per Ton'
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ANNEX 6



ASIA CASSAVA CULTIVATION m LOWLAND HUMID LOWLAND SUBHUMID and LOWLAND SEMI ARID (Qin Nr 1

Constraints i Cassava cultivatton, incl 7 questionnaires
THAHAND 1
1270000

Area represented by gtn
Yield in Ton/Ha

Pnce In USD/Tan
Estimated yieldincrease
Calcuiated yieldinciease
YIELDGAIN FOR THE
ENTIRE AREA

Planting matenal
Pathogens&Viruses
Pests

Genetic charactenshics
Sols&Crop management

14 5
385

245%
138%

4%
0%
4%
3%

131%

Shares of Agro chmatic Zones n each of the questionnaires

THANAND 2 (THAILAND AVG } INDONESIA 3
1200000 1357000
14 143 12
40 383 20 4
79% 162% 150%
110% 124% 84%
12% 8% 9%
3% 2% 1
&% 3% 1
18% 10% 12%
73% 102% 62%

LOWLAND LOWLAND LOWLAND
HUMID SUBHUMID SEMI ARID
THAILAND - Qtn 1 65% 35%
THAILAND Quin2 65% 35%
INDONESIA - Qtn 3 70% 20% 10%
KERALA INDIA Qin4 75% 25%
HAINAN CHINA - Qtn § 100%
SOUTHVIETN -Qtn & 100%
TAMIL NADU - Gin 7 100%

Constraints in Asian Cassava cultivation per Agro chimatic Zone 1993 data

LOWLAND LOWLAND LOWLANE
HUMID SUBHUMID SEM ARID

TotalArea inthe Zone({Ha) 690000 1604000 1028000
Average yield (Ton/Ha) 133 12 13
Estimated yieldincrease 95% 108% 54%
Calculated yieldincrease 81% 81% 104%
YIELDGAIN FOR THE
AGRO CLIMATIC ZONE
Planting materal 5% 7% 10%
Pathogens&Viruses 3% 2% 1%
Pests 3% 3% 4%
Genetic charactenstics 27% 23% 23%
Soils&Crop management 44% 57% B67%

W

KERALA 4
227040

222

894
260%
178%

88%
25%
36%
0%
0%

HAINAN 5
27000

18
381
B7%

117%

4%
2%
9%
48%
568%

7}

SOUTH VIETN
144500
896
3125
235%
114%

3%

5%

3%
50%
42%

6 TAMIL NADUY 7
B5@B3
30
CHE
33%
62%

4%,
20%
8%
16%
16%



ASIA CASSAVA CULTIVATION THAILAND, Qtn 1

Responcent Number AC‘ e
_ 38 Positwn B Dev&lspmeﬂUReseammAdmmzstratxen o

01 Zane Thadand  _ e e e
02 Area T 1270600 _ —_Producerpnce mUSDgerTon 3846

03 AcmalYeld T T1a8_ 7 Yotalvolume of production in Tons 18475000 o

04 PorenualYieid 50 Fuancmalvalue of produgtion i US 7 1E+08 e
G & PraducerPrice 1060 " Potenual yieid increase estimate 245%

06 ExchangeRate 28 —_— —_ _ - -

YIELDGAIN FOR THE

Planting matena!
13 Quanty
14 Avaiabiiity
1§ Cther - -
14 Other 2 -

Pathogens & Viryusas

23 BactBlght

24 Anthracnose
28 Mosawc

28 Ctharleaf

27 OwerLeat 2

28 RoaiRot

28 StemRoz
2 0 Ctherfaot 4
2 1 OtherRogt 2
212 Witcness Broom
2 3 Superslongaton

W O W 0RO o

Pasts
33 MealyBug
34 GreenMite
35 ReoMie
38 Thros
37 Horaworm
33 Giher 1
39 Other 2
310 Oier 3

[ R TR

Gangic CNaractensics

4 1 OroughtSuse
44 LowYweld .
4 § LateBulong/Matur
4§ Poor(Germ

47 LackEarlyVigour
4 B WigteCanopy

44 Ciher 1

4 1G Qther 2

4717 Gther 3

g
¥

=R~

i0na

Sois and Crop management
53 LowSadFaruldy 5
84 PoorSedPhysics 5
35 Scifrosion 8
38 Sahmty
37 SodAcaty 11 -
58 SurfaceTemp
5% SubsotmalFieldia
5 ) inadeaSpacmg
511 insuffiCropCare
512 Other 1
313 Other 2

7

30

Mar crop related constraints ~ _
63 CreatAvailabdty 1 80 na__
5 4 TechnAssistance/Tr 4
6 & LabourAvadaoity 1. R
§ & Other ¢ _
67 Ciher 2

30

30

ENTIREZONE 7 7~
A%
5%
0%

0% .
o 4%

a%
0%
0%
Q%
3%
0%
0%
5%
0%
0%
0%
otal 3%
S
Yo
0%
0%
0%
0%
0%
%
totai

28
0%
9%
%




ASIA CASSAVA CULTIVATION THAILAND, Qtn 2~ ~

Respondent Number AC2 o _ -
00 Position Research representative o
01 Zone Thatland _ .
02 Area 1200000 _Producer pnce 1in USD per Tan 4000
02 AcualYieid 14 Total volume of production nTons 16800000
0 4 PotenualYield - 25 Financiat value of production 1n US 6 7E+08 o
05 ProducerPrice _“ 1000 Potential yield increase esuimate  _ 79%
06 ExchangeRate B 25 B _ B
o _ YIELDGAIN FOR THE _
Planting mater al _RANKING AREA {%) YIELDGAIN (%}_ ENTIRE ZONE
13 Qualty _ i 3 a0 _ _12% _
14 Availability o 2 20na_ o 0% L
15 Other 1 0%
1 6 Cther 2 0%
_ total _ 12%
Pathogens & Viruses
23 Bac Blignt 1 40 5 2%
2 4 Anthracnose 0%
2 5 Mosaic 0%
2 6 OtherlLeaf 1 0%
27 Otherleaf 2 0%
2 8 RootRet 7 type 2 5 20 1%
29 SlemRot 0%
2 10 OtherReot | 0%
2 11 OtherRcot 2 0%
2 12 Witchess Broom 0%
2 13 Superelongation 0%
total 3%
Pests
33 MealyBug 2 10 20 2%
3 4 GreenMite 0%
35 RedMie 1 20 20 4%
36 Thrips 0%
3 7 Hornworm 0%
38 Otrer 1 0%
39 Other 2 0%
310 Qther 3 0%
total 5%
Genetic charactenstics
4 3 DroughtSusc 0%
4 4 LowYield 1 80 20 16%
4 5 LaweBulking/Matur 0%
46 PoorGerm 0%
47 LackEaryVigour 0%
4 8 WideCanopy 0%
49 O 1 LowStarchCont 2 80 na 0%
4 10 Cther 2 0%
4 11 Cther 3 0%
total 16%
Soils ang Crop management
53 LowSolFerulty 3 80 10 8%
54 PoorSollPhysics 5 80 10 8%
55 SoillErgsion 4 40 20 8%
56 Salinity B 0%
57 SolAcdity 7 1w 20 2%
58 SurfaceTemp 8 100 10 1%
59 SuboptimalFieldMa 1 BO_ 30 24%
510 InadeqSpacing 6 20 10 2% -
511 insufiCrapCare 2 50 40 20%
512 Qther 1 B 0%
513 Other 2 h o - 0%
total 73%
Non-crop retated constrants
6 3 CreditAvalability_ 2. _ 8na 0%
6 4 TechnAssistance/Tr 3 50 na h T 0% o
6 5 LabourAvailability i 50 na ~ 0% B
66 Other 1 T T T T T Ty, T T
67 Qther 2 T -0 T T - 0%~ -
) total - 0%



ASIA "CASSAVA CULTIVATIGN. INDONESIA Qtn 2

Kesponden: Numper ~ACH T -
0D Paswon __Agronormst N
41 Zone Indones:a
" 02 Area T T TTTTY3ET000 " Producer prce in USD per Yon 2041
D 3 ActuaiYsie 12 Tatat volume of production m Tons 16284000
{} 3 peggﬁ{?ag\?"(ag a0 Fwanciai valug of proguction mUS 3 3E+08 o
o 05 PreducerPrice 50000 Polenbal yield ncrease estmate . 160% o
3¢ ExchangeRate 2450
Y!ELDGAIN FOR THE
Planting matenal T RANKING AREA (%) YIELDGAIN (%) ENTIRE ZONE -
13 3 s Quality 2 35 25 9%
1_4 Avallamibty 2 20na W% N
iS5 {hert % I
16 Cther 2 B . -~ o%
m o iqtal g%
Pathogens & Viruses .
73 BacBight T3 10 10 1% -
_ 24 Anthracnose e _ 0%
2 5 Mosaic _“ _ %
2 5 Brown Leaf Spat 2 _  5na o 0% L
27 OtherLeaf 2 B L % .
_ 28 RootRot L - 0% -
29 StemRot R 0%
2 10 CiherRoot B o 0% _
231 QtherRoot 2 9%
2 12 Witchess Broom B -~ 0% N
2 13 Supersiongation 0%
tetal 1%,
Pasts _ . R _
33 MealyBug 3%
34 Greenbdite . %
35 RecMite T8 a0 5 _ _ _ 1% -
3€ Theps L _ 1
37 Homworm R 0% .
38 Cther 1 e - R _ 0% N B
39 Other 2 o S 9%
310 Other 3 N - _ S | -
Wola 1%
Genguc charac enstics _ ~ - v w -
43 DroughtSuse 4 15 oW s
44 LowYeld I 20 o 4% L
45 LateBulkngiManer - . - 0% B B
4§ PoorGerm 4 20 R &% R
47 LackEaryVigour T 20 20 _ 4% N h
4 8 WideCanopy @ i0na ~ B 0%
4 9 Other 1 o 0% ) o
410 Other 2 {48) 4BVand 47 cfepend o ralﬂfaii and s -
471 Other 3 Lropping system (4 7) - 0% T
. e fotai 12%
Suis and Crop management o - . o
53 LowSeiFerity ~ " 10 80 60 % -
_ 54 PoorSaiPhysics 4 20 20 o ag
55 Sol€rosion "8 50 20 7T T _
_. 58 Salmy o o . 0% o
. 57 SedAadty T 7 10 s %
58 SurfaceTemp e —— i s .
59 SuboptmaiFieidMa 5 0 O ST A% T
_ 510 InadeqSpacing 8 20 I 2% o
_ _51nsuffCrooCare 8 " " 3 T30 T
812 Omer T - 0%
o, 813 0Merz T T '—" %
T i - __total B82%
Non crop refated consiraints . e o
& 3 CreatAvatiabil :ty 5 " T ina T 0% -
84 TechnAssstance/Tr 4 2na 0%
635 LabourAvaiabity P 20 na 0% -
8 8 Other “I - T D%
BT Oterz T 0%
total 0% T




ASIA CASSAVA CULTIVATION KERALA (INDIA], Qtn 4

Respondent Numper ACS _
00 Positien __Administrator
01 Zone Kerala India

02 Area 227000

03 AcualYela 222

04 PotentialYield 80

05 PreducerPnce 2500

36

0 & ExcnangeRate

Planting material
13 Quality
14 Avaiianility
15 Other 1
16 QOther 2

Pathogens & Viruses
2 3 Bac Blight
2 4 Anthracnose
2 5 Indian Mosaic Virus
26 Brown Leaf Spot
2 7 WhiteAndDiffusele
2 8 RootRot Phytepthor
29 StemRot
2 0 ORoct Fusanum s
2 11 ORoot Bactenal wil
2 2 Witchess Broom
2 3 Superelongaticn

Pests
3 3 MeaiyBug
34 GreenMite
3 5 RealMite
36 Thrips
3 7 Hornworm
38 Soirai Whetefly
3 9 Scale insect
310 Bemisia (as sector)

Genetic charac ensucs

4 3 DrougniSusc
44 LowYeld
4 § LateBuiking/Matur
46 PoorGerm
47 LackEartyVigour
4 8 WideCanopy
49 Cooking guality

4 10 Cyanogen

411 Starch

Soils and Crop management

5 1 LowSoillFertity

54 PoorScilPhysics

55 SonErosion

56 Salinty

57 SoiAcidity

58 SurfaceTemp

59 SubcptimalF eldMa
510 InadegSpacirg
511 InsurfCropCare
512 Low keeping qual:ty"

of stakes

Non crop reiated constraints
6 3 CreditAvaiiability
6 4 TechnAssistance/Tr
6 5 LabourAvaranihty
_66 Other 1
6 7 Other 2

1

3

1-

WSO WP

~dn [a 3 <N

wn

@ D@DWYW O ®~] )

11

11
1"
"

11
7

RANKING AREA (%) YIELDGAIN (%)

30

%0

hun

S NN OO O -

70
10

50

Producer pnce in USD per Ton~

Total velume of production in Tons

_Fwnancial value of production 1n US
Potential yield increase estmate

4

na_ _ 0%

© 35

total

20%

0%
1%

0%

N M
SCouvuocao

O aow

0%

0%

0%
total

0%

—32%

0%

69 44
5039400
356+08 " "

260%

- YIELDGAIN FORTHE =
ENTIRE ZONE
36%

0%
0%

4%

0%

25%

0%

16%
4%
0%
0%

- 105,

15%
total

na

0%
0%
0%
0%
0%
Q%
0%
0%
0%
total

na

_25 18%
0%

40 24%
0%
0%
0%
7 5%

) 3 2%
10 2%

0%

35%

0%




ASIA CASSAVA CULTIVATION HAINAN (CHINA) Qin 5 _

Respondent Number AC3

00 Paosition "7

01 Zone Hainan China
02 Area 27000
03 ActuaiYieid 18

0 4 PotenhalYield 30

0 5 ProducerPrice _ 300

J 6 ExcnangeRate 83

Planting matenal
13 Quairty
14 Availlapihity
15 Other 1
16 Cther 2

Pathogens & Viruses
2 3 Bac Bluignt
2 4 Anthracnose
25 Mosaic
2 6 Brown Leaf Spot
2 7 Otherteaf 2
2 8 RootRot
2 ¢ StemRot
2 10 OtherRoot 1
211 OtherRoot 2
2 12 Witcress Broom
2 33 Superelongaton

Pests

3 3 MealyBug
3 4 GreenMite
35 ReaMite
36 Thrips
37 Hornworm
38 Other 1
39 Cther 2

310 Qther 3

Genetic charac ensucs

4 3 DroughtSusc
4 4 LowYeld
4 3 LateBulking/Matur
46 PoorGerm
4~ LackEarlyVigour
4 8 WideCanopy
4 9 Other 1

410 Other 2

4 11 Qther 3

Soils and Crop management
53 LowSorFertility
5 4 PoorSoilPhysics
585 SouErozion
56 Sahnity
57 SonAcidity
58 SuraceTemp
59 SuboptimalFreldMa

5 10 InadeqSpacing
5 11 InsuffCropCare
512 Other ¢
513 Other 2

Non crop refated constraints
6 3 CreditAvailabilty
6 4 TechnAssistance/Tr
65 LabourAvarabihty
66 Other 1
67 Other 2

f
2_

Producer pnce n USD per Ton
Total volume of production in Tons
Frnancial value of praduc ion 1 US
Potentai yleld increase estmate

35

12.n a

30

70
30

30

na

RANKING AREA (%) YIELDGAIN (%)

10

25

25
30

10

10

20

36 14
486000
17566265
T E67T%

_YIELDGAIN FOR THE
ENTIRE ZONE

4%
0%
0%
0%

total

0%
1%
0%
1%
0%
0%
0%
0%
C%
0%
0%
total

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

18%
27%
0%
3%
0%
0%
0%
0%
0%
total

9%

17%

_4 D/o

9%

48%



Respondent Number ALS e e
04 Posmon Admtms{ramr _____ o — S —
a1 Zone Sw:hj/netnam . o o
D2 Area 144500 Prodacer am::e i LJSD ger Ton 3z
03 Ac uaiYeld 8 g8 Total voitzme of b Drcsizscnon in Tons 12867240
{4 PotenyalY eid 30 7777 Financai value of production n US T 40460000
05 ProducerPrice 350000 _ Pment[si j?&ld Increase esumatg ~ 23jf_§m
08 ExchangeRate 11200 T
. _ _ YIELDGAIN FCR THE _
Ptantng matenal RANKING AREA {%) YIELDGAIN(%) _ _ ENTIRE ZONE
13 Quanty - - T | o
14 Avalamity ” :. 2 . 25 ﬁ 3 _ 8% o
15 Oth 1 Poor storage o B
18 Gther 2 o _ "% -
T T wml 3%
Pathogens & Viruses oo . . . —
2 3 Bac Biight & 7G 3 4%
Z 4 Anthracnose 3 15 2 ~ 4%
2 % Mosaic Ingian 7 5 3 6%
28 Ot Cercospora 8 20 2 0%
27 GiF 2 Collesatnichy g 15 15 0%
28 ReotRot Phyiogph$ 8 5 1 4%
2 & StemRar 3 5 a5 %
2 0 QihRt 1 FusanumS 8 5 1 %
2 1 OthRt 2 DiptosmaMa 8 5 1 0%
2 72 Witchess Sroom 0%
2 3 Superelonganon %
ietal 54
Pests
33 MealyBug v 5 3 1%
3 4 Greanhite 8 3 2 Q%
35 ReaMite a 1 ¥h
38 Thrips 8 1 1 %
37 HoernwormiCHionda 8 2 Z 0%
38 QOther * Termites 5 20 15 3%
39 © 2 SopgopreratPr 8 4 2 0%
310 O 3 TuzcoiaFlagiat 8 4 Z Y%
otal 3%
Geneyc cnarac ansucs _ . _
4 3 DroughiSusc 5 40 _ 3o 12%
44 LowY e 3 S0 _ & 40%
4 5 LaeBakingriatur { 7 20 Pt 4%
48 PoorGerm # ina 0%
47 LackEanyVigour 9 fna %
4 8 WigeCanopviferlae 7 0 na 0%
4 8 FlonaSuscepubihty 8 10 1 %
4 10 WindSuscaotbibly(l 7 15 20 3%
411 Other 3 N _ R 0%
_ tota 645
Sols ang Crop managerment
5 3 LowSonFemity 3 _ 50 20 15% )
$ 4 PoorSodPhysics _ B _ 18 8 . 1% o
55 Soikrosion 4 38 s 5% B
56 Sahnity 11 snma - % T
57 SolAcityipHH20< 4 7 10 - 7% T
58 SurfaceTemp 10 Wna T T T o
59 SuboptmalFieldMa 7 _ 30 15 T 5% -
510 InagecSpacing T8 0w 7 % -
511 tnsuffCropCare L] 35 2. T 7% B
512 Other 1 o o _mT T
513 Other 2 o - - o - 0% -
o - total 420
Non crop refated constranis o
§3 CredtAvatapimty 2 40na - 0% -
B 2 TechnAssistancesTr 3 sns T T (% T
65 LabourAvallaodty 4 30ana___ ~ T gy T
86 LackOfProcessngA 1 _75na T o T T T T
57 DificultesOfTransp 4 Wna 7 T 0% T
total 0%




CASSAVA CULTIVATION TAMILNADU (INDIAJQtn 7

ASIA o _ —
Respongent Number Act - ““":‘";_ ST T e
00 Poston Deaﬂ of Agr | gr Universiy —_— e
01 Zone “Tamil Nacu — i
_ 02 Area 25983 " Producerpnce nUSDper Ton 3850
03 ActualYield 30 _Total volume of production in Tens _ 2579480 .
04 PoentialY eld a_ " Financial value of production 0 us " 91578827 o
05 PreducerPrice N 1800 __Potential yisid inc_ease esumate 330~ o
0 & ExcnangeRate 507 R o e
T YIELDGAINFORTHE
Plantmg matenal RANKING AREA (%} YIELDGAIN (%} _ENTIRE ZONE . L
13 Quakty _ - iy ayy, o
14 Avaidabiity _ 3 %na 0 ___ __._%__
1 5 Oth 1 Poor storage 2 Rl 5 o %
& Other 2 - — _ e L OB . _
o i totat 4% o
Pathogens & Viruses B ~ . _ -
23 gaciBlgnt g 2 3 . L 0% .
24 Anthracnose g 2 05 0%
2 5 Mosaic CMD Gen 3 80 30 18% _
2 & Ctle 1 Phomopsis 7 5 2 0%
27 Otle 2 BrownieafS 8 3 1 %
2 8 RooiRet Phytoph s 4 20 10 2%
2 8 SternRot 0%
210 QinerRoot %
211 QtherRoot 2 0%
2 12 Wiichess Broom 45
2 13 Sugerelongation 0%
totai 20%
Pesis
33 MealyBug 8 e 01 0%
34 Gregniite 8 0s 1 0%
35 RedMiie 8 E oz 0%
38 Thrps 3 s g1 0%
37 Hornworm 8 A5 g1 4%
3 8 Other 1 WhiteScale g 5 2 0% ~
39 Other 2 White Fly 4 28 20 5%
310 O 2 SprralingWhite 4 10 5 1%
totat 8%
Geneuc charac ensiics _
4 3 DroughtSusc & 36 a5 5% -
44 LowYield 7 25 20 5%
4 3 LawBulongrMatur < 35 1 5%
48 PoorCGerm 7 15 5 1%
4 7 LackEarlyVigour 8 10 3 5%
4 8 WdeCanopy 8 Sna 0%
48 O 1 BranchungMatur 7 5 2 0%
410 Other 2 B 0%
4 11 Ciner 3 B . 0% f
otai 16%
Sods and Crop managamsnt -
53 LowSodFermity 10 10 5 1% o
54 PoorSaiPhysics 8 ] 2 0% _ _
5§ SodBrosion LI 1 a2 0% _ N
56 Saindy 10 2 s s
57 SodAcidity _ 11 1 g2 %
. 58 SurfaceTemo _ 8" 5 1 0% T
59 SubcotmalFeldMa 4_ a0 25 s T
3 10 nageaSpacing _ 11 5 0% o
51t insuffiCropCare 6 3% 18 5% ] o
512 Other 1 _ e 0% _ _
513 Cther 2 o R ) B 0% -
e _ ; . _ total 16%
Non erop redated constrants s
_ 63 CreditAvadaodidy 3 4Qpa__ - U%
__ 64 TechnAssistance/Tr  — ~ 5 Saa_ 0% i -
5% LabourAvailabiity B -« Y T S
66 Other 1 _ 0% T
B7 Other 2 - ) Tow T T T
total 0%



ASIA - CASSAVA CULTIVATION in the SUBTROPICS

Constramnts 1in Cassava cultivation
GUANGXI CHINA 8

Area represented by the questionnane 220000
Yield, in Ton/Ha 137
Price, m USD/Ton 3886
Estimated yieldincrease 119%
Calculated yieldincrease 224%
YIELDGAIN FOR THE

ENTIRE AREA

Planting material 9%
Pathogens&Viruses 0%
Pests 0%
Genelic characteristics 87%
Soils&Crop management 128%

Constraints for Asian Cassava cultivation in the Subtropics, 1993 data

Total area in the zone (Ha) 598000
Average yield (Ton/Ha) i1
Estimated yieldincrease 82%
Calculated yieldincrease 113%
YIELDGAIN FOR THE

SUBTROPICS

Planting matenal 14%
Pathogens&Vifuses 3%
Pests 2%
Genetic charactenstics 24%

Soils&Crop management 1%



ASIA CASSAVA CULTIVATION GUANGXT(CHINAl.Qma = =

Respondent Number AT4 e
00 Postien _Administraer o o o _ e
01 Zone Guangxr C'ma _ . _
02 Area 220000 ~ P{ﬁducer once %n Uwp_er Ton _ "8 55 o
03 AcupiYied 37 lota! volumfs _af_ preductian n T«ars ”*iﬂd{}i}{J .
04 P~ anhiaivieg 30 _Fianoal value of produc son n US ~ 1 2E+08™ -
05 P coucerPrce _ 320 _Potennal yeid ncrease asnmaze _ N8
06 ExcnangeRate 83 .
_ . o N ?!ELDGAIN E’:C}R THE o
Flangnyg matenal RANKING AREA {4} YIELDGAIN (%) EN‘ﬁRE ZGNE L _
1 3 Quakly . e %% o
B 4 Avaiability & __ __paA@ s,
15 Qther 1 e _ o
18 Other 2 _ R o B 0% o _
~ ~ o P total @%
Pathogens & Viruses _ o — _ _ .
2 3 BactBhght N o . 0% _
2 4 Anthracnose L ~ 3%
2 5 Mosac 0%
28 Qtharleaf 1 0%
27 Clherlear 2 0%
2 8 RoutRot 0%
29 StemRo %
2 0 CtherRoot 0%
2«1 OtherRogt 2 %
212 Witchass Broam 0%
2 13 Sugerelongauvon %
oal 0%
Pesis
3 3 MealyBug 0%
34 GreenMite G%
25 ReaMite g g+ %
38 Thrps %%
37 Hormmworm (3%
38 Oiber ¢ 0%
39 Other 2 B 0%
310 Other 3 . 0%
iniat 0%
Genetic charac ensics
4 3 DroughtSusg 7 40 30 2% ~
44 LowYmid 5 B8G 30 24%
4 5 LateBulk:ngiMatur 3 90 40 6%
46 PoorGerm 7 70 20 14%
4 7 LackEarlyVigour 7 10 10 1% _
4 8 WiaeCanopy 4 Dna B 0%
43 Other 1 0%
410 Omer 2 B 0% )
411 Other 3 . B . 0% B
total B7%
Soifs and Crog management - o T
53 LowSoilFershty 4 90 60 _ 54% -
5 4 PoorSciPhysics 4 30 30 B 15% -
55 SolErwsion 3 70 L' 21% o
58 Sahnity 11 ] . Toew o T
57 Solsgdity 5§ __ BO_ 20 ~ 16% o
58 SurfaceTemp 10 . _ 0% T
59 SuboptmalFeldMa 8 s0_ 3w T g% T T
510 InadeqSpacing _ 11 _ % -
511 insuffCropCare 8 0 20 4% T T i
512 Other 1 ’ 0% T
513 Other 2 o s - - -~ 1
_ ~ ) o o total T8
Nen crop related constraints - . toT T
_63 CreatAvatabity 2 " 8@0npa T 0% -
84 TechnAssistanceTr 2 8Gna __ g% T T
65 LacowrAvaiizbility 57 " Tha T T 0%
88 Qther 1 0%
67 Other 2 o7 T T ow  ~ T T
tetad 0%

e T —



ANNEX 7



\SIA NATIVE STARCH

Guangxt China (1} India Kerala (2) India Taimil Nadu (3)
Sonversion of root into starch 25% 20% 25%
“stimaled decrease n Processing Costs 20% 29% 17%
=stimated increase in Product price % 4% 13%
CONSTRAINTS HrocCostsDecrease ProductPricelncrease ProcCostsDecrease ProductPriceincrease ProcCostsDecrease ProductPricelncrease
Roat quality 46% 39% 15% 2% 15% 14%
2rocessing technology 50% 45% 5% 2% 8% 8%
roduct marketing 0% 1% 0% 1% 0% 39%
TOTALS 96% 95% 20% 5% 23% 61%

AVERAGEAVERAGEAVERAGEAVERA AVERAGEAVERAG AVERAGEAVERAGE AVERAGEAVERAG AVERAGEAVERAGEAVERAGE

Conversion of root into starch 23%

Estimated decrease in Processing Costs 3%

Estimated increase in Product price 4%

CONSTRAINTS ProcCostsDecrease ProductPricelncrease TOTAL REVENUES
Root quality 25% 18% 44%
Processing technotogy 21% 18% 39%
Product marketing 0% 17% 17%
TOTALS 46% 54% 100%



\NATIVE STARCH 1 | | |

|
H
Respandent Number AP2 [ 5'
0 0 |Postion Adrunistrator ‘ | . !
0 1)2one Guangxi China | [ i ' !
4 2 Product Native starch  Industral purpose | ! !
i G 3 |Product volume (in Ton} I 2g3700! ‘Cenvezsmnf n % i 25%
0 4 'FreshRootEquivalent (n Ton), 1054800 RawMatenalCosts in LISD per Ton of produc 154 40
| 0 5'Average root pnce per Ton 3B &/ . l
08 CurrentProcessCosts per uni 751 ! Processing Costs w USD per Ton ) 7560
toG7 IPotenProaCasts perumt 80, Potentiat decrease ' 20% |
L' 08 Product unit equivalent ! ' ‘
09 Average product price [ 300 'Product price n USD per Ton 300 00
io mEPotenuai product price ! 290! ‘Potential increasa g 3%
0 11 Currency exchange rate ! 1 i I ;
l IPRODUCT COSTS  IPRICE i
ROOT QUALITY RANKING ;VOLHME DECRFAS |INCREASE ProcCosisDacrease ProductiPriceincrease
1 3 High cyancgen i 4’ 80! 10 8% 0%
1 4 iLow dry matter content ‘ 4 80! 201 20 16% | 16%
1 51thgh penshabilty l 19! 60, 101 10} 6% 8%
16 Jidgn fibre content 9 40 10, 101 4%} 4%
17 Poor starch properties 9] 801 104 10 ' 8%, 8%
1 8{Bad lasteftexture/colour 10/ 30/ 5 10! 2% 3%
1 9Unusuai root size/shape t 30} 75l 8] 2% 2%
1 10|Other | ; ! | | 0% 0%
111 |Other g i i | i 0% 0%
1 1 !22’::;:::::‘:&2::::: oo ooooRloommmm s
% ! ! f | 46% 38%
i | '
PROCESSING TECHNOLOGY ‘ § i PracCosisDecrease |ProductPricelncreass
2 3 |Poor handiing of raw mater a' 10 75 10 ‘; 1% ! 1%
2 4lLewPraductOual PuorTechnol 8 204 17 5] 30 5% 9%
2 5 (Law conversion rate i 8 90 10| 5 ! 9% 5%
2 6 !Low captial efficiency 9 90 15 10 % 14% 9%
2 7 'Low fabiour efficiency 5 80 10! 10 | 9% 9%
2 8 Low water quahly 10 B0 <! 10 ! 3% 6%
2 91Excess water use 4 90 iy 78 : 5% %
2 10| Other ? r 0% 0%
2 11 |Other ! : 0% 0%
2 12 |Other 1 | 0% 0%
% ! ! 50% 45%
PROQUCT MARKETING I | ProcCostsNecraase PraductPricelncrease
3 3 Poer produtt packaging 7 60 na ! 5] ’ %! 3%
34 Poor hangling of produci g 0l aa | ! 0% 0,
35 Bad physical infrastructure 7 B0 na ! 5 . 0%, 3%
36 Many ntermediaries 6 80| na 75 i 0% 5%
37 Severe price fluctuatisng 7 80 na l I 0% | 0%
38 Cther ) | aos o,
3 8 Other I i 0% | 0%
3 10 Other | | E @%E 0%
- i ::;xm‘:x:::::::nx&:;:;zn:::::::::’:::
! 5 ’ 0% | 1%




IMR TvE STARCH 2
gRespc!ﬂden! Nurnber

0 0|Posmon

0 1|Zone
i 0 2 'Product

4 3 Product volume (11 Ton)

y U4 FreshRaootEquivalent in Ton)
a5 'Averaga root price per Ton
E og {Zurreneiﬁmcesa{:z}sis per und

0 7 'PotenProcCosts per unit
i 08 Product unit equivalant
' 0 8 1Average product price
P8, P‘etenaal product price
i 0 11 'Currency exchange rate
!
H

ROOT QUALITY

¥ 3|High cyanagen

1 4 iLaw dry matler content
High peseshgbslsiy

JHigh fibre content

Poor stargh properties
Bad lasteftexture/colour
L}ausua! rool sizefshape
Other Cracking of ind
Oiher

1
1
1
1
1

- O 0D~ AN

1
1

PROGESSING TECHNO| OGY
23
24
25
26
27
28
29

210
211
212

Low COfversion rale
Low capna efﬁcsenay
Low labour effi cneﬂcy
Low water qua Lty
Excess water use

Gther
{iher

PRODUCT MARKETING
Foor preduct packaging
Foor handlsng of product

Many mtermedzanes
Severe price ﬁucluai!s&ﬂs
Other Colour

Other

Poor handiing of raw mater
LowPraductQuat PoorHygCon

Oihar féeehamzaiwni)ﬂ’reces

Bad physical m&“asifucture

Giher B

i
AP i
AdmmtsiraiPr
India Keral

Nalve starch for Ing pu

220000"
1100000
2500
3501
450

i

1150 |
1200
36!

IPRODUCT[COSTS
JRANKING 'VOLUME

q
ﬁ5 3
1| 40
Ha &
g 20
11!
11}
4 30
8 10
8 680
11
11
8 20
11
7 5
5 25
9
g
9
8
5
8 20

|

!
i
i
i
i
|

i
|
i
|

rpose Sag{i

na
ha
na
a
na

DECREAS INCREASE

25
16
5

10

~

L
.
|

i
gﬁanvers;c}n’ i Vs

!
|
i

H
H
i
|
i

Raw&éaiena!Cost% m UED per Ton of prc:dzzc:

%

iPotemnai dacrease ;
i
Product pi:{:e in USD per Ton
%f’otemlai tncrcase ;

i?‘ﬂlCE i

;
I
H

| |
| |
|

e Ca

b

Pfocessmg }Cnsts in USD per Ton

ProcCostsDeciease

R T

ProcCostsDeorease

i
i
i

]
i

b
}

'ProcCosisDeciease FroduciPricelncrease

0%
0% |
10%,
19,°
1%

G%
2%
0%
3%
19|
0%}
0%,
2%
o

(%
0%
0%
0%

WERESm

20%
347 22

g72
28%

3194
4% |

4%
0%

ProductPricelncrease
0%
1%
0%
0%
0%

ProtductPriceincraasé
0%
0%
0%
0%




iNA Tf\{& STARCH 3

R
H

|

|

1
1

es;}t;ndaﬁi Number

00 'Postion

0t long

D 2 [Product

0 3,Product volume (in Tan)

i i
iapd |

‘Dean of Age Umvezgtfyl

Tamil Nadu|

! ‘
WMative Starch for Human Consumption Sago

s 720000

0 4 FreshRoolEquivalent (in Ton) ' 2876000 !

0% Average rool price per Ton

i 1800

0 6 'CurrentProcessCosts par unit 12000/

0 7 {PotenPracCosts per unit
0 8 Product unit equivatent
09 fﬂvefage product price

016, Potental product price
0 11 Currency exchangs rate

ROOCT QUALITY

1 3 1High gyanogen

Low dry matter content
ihigh perishabutty

High fibre content

‘Poor siarch propartes
IBad tagteftexiure/oolour
Unusual root size/shape
Other

Other

1
1
1
1
1
1

w00 DY A

Jr—

PROCESSING TECHNOLOGY

2 3 Poor handling of raw mater

2 4 [LowProductQual IndigenousP

2 §Low conversion rate
26 Low capital efficiency
27 Low labour efficiency
2 8 |Low water quality

29 Excess watar use

2 10{Other
211 0Other
2 12 {Other

PRODUCT MARKETING

3 3|Poor product packaging

3 4 Poor handling of product

3 5|Bad physical infrastruciure
3 6 Many mtermediaies

3 7 1Savere price fluctualions

3 8 |Other DetayinPaymentFrom
FactoryOwners

3 10i0ther

' 10000,
i 1000 !
| 1e000!
i 140001
| 507|
I

|

PRODUCT COSTS

1

I
{
i
:
|
'

RANKING 'VOLUME DECREAS 'INCREASE,

11
10

2
11t
10
W
10

h ~ w0~

BN LR QD

fd
na
fra
na
fia

05|
05;
254

AR W A

i
! i
!

Conversion, i % : 25%
RawhaterialCosts n USD per Ton of produc 41 81
Processing Costs n USD per Ton 236 69
iPotential decrease 7% f
"Product pllée n USD per Ton 315 581
'Potential mcrease 13%
PRICE | a
ProcCostisDecrease ProduciPriceincraase
5] 0% 0% |
3 ; 0% 0%
201 ! 15% 12%
5 ! 0% 1 0%
10 ! 0%, 1%
mi‘ ‘ 0% 1%
5 | 0% 0%
0% 0%
! % 0%
i 156% | 14%
[ProcCosssD&creaaa ipmﬂucz?ncelnc{easé
10 i 1% [ 1%
20 3 1% Y
5 ' 15 1%
10 19 ] 1%
5 f 3% 1%
15 ! 2% 2%
10 E 1% 1%
| 0%, | 0%
! 0% 0%
E 0% 0%
; E 8% E 8%
%i"rocﬁostst}ecrease ‘ProductPriceincrease
251 0% | 5%
20 ! 0% | %%
30 i % | 11%
10 0% 1%
36| 0% 15%
na ! 0% 0%
0% 0%
&% 0%




Respondent Number
0 0 Position
0 1|Zone
¢ 2 1Product
0 3{Product volume {in Ton)
0 4 [FreshRootEquvalent {in Ton)
0 6 Avarage root price per Ton

06 ECﬁrrgn;Psacess{lcsis per um

07 PotenProcCosis perunit
0 8Product umit equivatent
0g !Avetage product price
0 10! Potential product prce
0t ‘lCu;reﬁcy exchange rate

ROOT GUALITY
13 kigh oyanogen
1 4 |Low dry matter content
1 51High penghabiiity
16 'High fibre content
17 Poor starch properties
1 8 Bad {asteflexture/cotour
19 iu&@gai rool size/shape
110 Other
111 iOthe&
%
PROCESSING TECHNOLOGY
2 3 Pogr handhing of raw mater
24 %gowPrggucmtgg&! IndigenousP
2 5'Low conversion rate
26 Low capual efficiency
27 iLaw labour efficiency
2 81l ow water quality
2 8|Excess water use
2 10|Gther
2 11 10ther
212 Other

PRODUCT MARKETING

3 31Poor product packaging

3 4|Poor handling of product

3 5|Bad physical infrastriuciure
36
37

Many miermedanes
Severe price fluctuations

H
[APS

1
i
i

H
i

ISTARCH  The data given i this questionnaire are nof very useful

|

.'Azﬁmmlstratér i
South Vietnam
Madified Starch !
1000001 i
400000
350040
5600G|
550001 §
10{31’}1 !
2128000 ;
2520000 | i
£1200
§PRO€)§}€;T C{O8TS
RANKING [VOLUME IDECREAS
8l 551 5
1 58ina
10 500 a
i0 85ina
16 58ina
10 55ina
i0 85ina
HHE 10lna
10 100ina
10 W0hina
10 103 |n a
EH 190ina
iG 1G0%h a
HE 18hina
g 1048 na
9 06| na
8 108 na
? 106 1a
1 100 na

: :
H
i ; '
! !
! | i
; I
;Sonvezsrom? in % : 25%
RawMatenalCests 1n USD per Ton of produs 12500
; ‘ =
Processing §Cclszisa m USD per Ton 5001
IPotentiat decrease ! 0%
j}?fcduct pnéé n USD per Ton . 194 00
Potenizl mlérea&e i ’ 18%
PRICE | i
INCREASE ProcCostsDecrease ProduciPrcalncrease
% 5 1 % 3%
na i ; 0% %
ona . 0% 0%
N3 ‘ 0% 0%
] i 4 3%
na | 0% | 0%
na ; 0% 0%
0% | 0%
5 0% 0%
f 3% ; E%
ProcCostsDacrease PlaductPricelngrease
na &% | 0%
na 0% 1 0%
na 0% %
na {9 0%
na 0% 0%
na 0% 0%
na 0% iy
Yo %
0%, 0%;
0% O
% 0%
i ProcCostsDecrease FroductPriceincreasg
nea 0% 0%
o 0% 0%
na 0%! 0%
? ? 0% 0%
7 ; 0%! 0%
! 0% 0%
i 0% | 0%
! 0% 6%,
j 0% 0%







