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INTEGRATED EX ANTE AND EX POST

IMPACT ASSESSMENT IN THE GENERATION

OF AGRICULTURAL TECHNOLOGY
CASSAVA IN THE ATLANTIC COAST OF
COLOMBIA

Willem G Janssen and John K Lynam

Abstract ™

Initially, s*rategies of technology development are based on ex

ante yudgments of potential impact, but information that arises
as the technology 18 developed allows the chosen strategy to be
readjusted Consequently, impact assessment and technology
development become integrated 1n a continuous interaction be

tween social and technical disciplines, requiring scientists with
economic as well as soctological skills to become 1nvolved Their
main role starts out as 1dentifying constraints and opportunities
for new technology estimating potential impact, and designing
methods for technology dissemination As the technology devel

opment effort evolves, their role comes to involve the revision of
potential impact and of the development strategy, based on

A
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continuous monmitoring The present paper elaborates the concept™

of ex post and ex ante impact integration describes possible
impact assessment methodologies, and illustrates these with
data from a joint CIAT/DRI project in the Atlantic Coast of
Colombia In this project, a cassava drying industry was estab

lished, involving changes 1n production technology and the intro

duction of new processing and marketing methods Ex ante
anelysis stressed the benefits of the project to the small farmer,
w hile the monitoring effort measured distributional benefits and
readjusted the project strategy The continuous impact assess

ment allowed increased goal orlentation and improved dis

tributional and total effectiveness of the project
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Introduction

Efforts aimed at generating technology can be placed 1nto two broad catego
ries The first concerns research frequently seen as a creative process in
which innovative solutions (out of the reach of nonspecialized people) are
identified The second category concerns development the collection and

application of these solutions to a specific situation Development 18 more of
8 managerial than a creative process

A second distinction with respect to technology generation is the ex ante
versus the ex post measurement of impact Ex ante impact measurement 1s
linked with research 1n order to define the pay offs of alternative research
stratemes Ex post impact measurement comes after research and develop
ment (R&D) and reviews the effectiveness of a given R&D effort Ex ante
Impact evaluation has a speculative focus ex post impact evaluation an
historic focus In cases where both types of analysis are applied the time
span between one and the other could be considerable

When development projects are similar to ee rhier projects ex postevaluation
of the earhier projects can be useful With an original project such informa

tion 1s available only after critical decisions have been made — too late for
ex ante evaluation However because research projects are creative In

nature and therefore original simlar projects are not avauabie for ex post
evaluation

The distinction between research and development implies a certain rigor
in technology generation Research comes first development takes the
research results and applies them 1n a specific socioecoromic context Un

fortunately, 1n this situation, information feedback 1s constrained, and the
flexabihity of technology generation suffers severely This problem ’has been

recognized widely and has given rise to the development of on f
methods, among other things P n farm research

The present paper presents a case study on a project with more advanced
Integration of research and development (outside on farm research) Exante
and ex post evaluation are interwoven In a simultaneous and continuous
socioeconomic monitoring process What results is a project of a genuinely
mixed nature where research and development have creative as well as
managerial characteristics A continuous flow of new information leads to
stepwise reassessment of earlier decisions such as that based on ex ante
knowledge In turn, this leads to 1ncreased goal orientation and improved
distributional and total effectiveness of the project

The project described 1n this paper 1s located 1n the Atlantic Coast Region
of Colombia and was executed 1n very close collabora.ion with the Colombian
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Integrated Rural Development (DRI) Program It focuses on one of the most
important crops in thus area, cassava

Before the actusa) integration of research and development and ex ante and
ex post evaluation 1n the project can be discussed, the efforts at generating
technology must be classified Thisclassificationcan then be used to forecast
the potential benefits of the project prowviding the basis for the managerial
choices made These forecasts and decisions are then reviewed in ight of the
information that became available through sociceconomic project monitor

ing, and subsequent project redirection 1s discussed Finally, we examine
the feasibility of integrated project evaluation

Generating Crop Technology and Its Usefulness for
Cassava

Following Ruttan s (1982) classification, four dimensions in the process of
generating cassava technology for the Atlantic Coast Region of Colombia
were considered

1 Thegeography Althoughthe Atlantic Coast Region was predefined, the
heterogeneity of the region might require further attention in generat
1ing technology The potential impact and the effects of equity are major
criteria for region selection

2 Therange of product activities from which to choose Both authors were
members of CIAT’s cassava program when the research reported here
was undertaken In the present study, this dimension was predefined
(it will be clear that this was justifiable)

3 Thecommodity system Foreverycommodity, thereisasetof integrated
production, marketing, processing, and consumption activities One
should know 1n which activity technolopical improvements will have the
greatest impact and how other parts of the system may modify this
immpact This dimension proved to be of critical importance for this

reported study

4 Thedisciplinary organization of crop technology generation On the one
hand, technology generation requires researchers (who have a plant,
soil, social, or economic orientation) On the other hand 1t needs tech
nology diffusers from a similar range of disciplines The separation
between diffusion and research is not always very clear, but decisions
on disciplinary composition as well as on research versus extension are
critical for any successful effort in generating technology
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Withcassava technologically induced inereases in production have often led
to a decrease in farmers 1ncomes due to constrained markets Projects have
been located 1n areas without sufficient production potential Often, the
available technology (especially for processing) has not been compatible with
the scale of production And production costs have limited the possibility of
expansion 1n stagnant areas where nothing really happened Such exper:

ences among others, have indicated the need for a new integrated vision of

cassava development The distinction made by Ruttan (1982) will be instru
mental for developing this vision

Integrated Generation of Cassava Technology in the
Atlantic Coast Region of Colombia

The Atlantic Coast Region of Colombia 1s a tropical region, approximately
120 000 square kilometers in area with low to moderate rainfall Its popu
lation totals some five million souls of whom 70% are living 1n urban areas
Land distribution 1n the region 1s highly skewed, a consequence of the
prolonged colonization process (Spykers 1983) More than 856% of the land
1s 1n the hands of fewer than 20% of the land owners While large farmers
meinly involve themselves 1n cattle production, small farmers need more
intensive but also riskier crop activities to earn their living Because
cassava can tolerate the erratic ramnfall and the intermediate fertility of the
region better than other crops, 1t 1s important in small farm agriculture

The decision to research cassava for this region 1s an obvious one given its
importance inemall farm production on the one hand and human consump
tion on the other Cassava 1s rarely grown in monoculture in the region —
1t 18 usually found n fairly complex associations with maize, maize and
yams, or maize, millet, and pigeon peas When possible, cassava farmers
allocate parts of their land resources to cattle holding The cattle serveasa
risk absorber, a source of nutrition, an instrument of savings and cash flow
and a flexible labor activity (For detailed information on how cassava
development in the region has affected other crops, see Janssen [1986] )

The commodity system proved tobe the mosteritical factor for the generation
of cassava technology intheregion therefore theexanteforecasting focused
on this dimension Human consumption of fresh cassava 1s and was the
major utilization of the crop Consumption of fresh cassava 1s significantly
lower in urban than in rural areas because 1t 1s a difficult product to market
The on going urbanization in the country has resulted downwards pressure
on cassava demand At the same time, market channels for nontraditional
food crops has improved (e g, potatoes from the Andean region), exerting
additionel negative pressure on cassava demand Also, many producers in
the region market their supply very narrowly, subject to strong price
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fluctuations, and where only the better roots are acceptable for sale lnitial
diagnosis of the cassava system suggested that low productivity was related
to price instability and deteriorating demand Amplification and diversifi
cation of the market was most needed, rather than any improvement 1n
productivity

Two technological solutions to the market problem were suggested The first
involved improving cessava s marketability by packaging it in a plastic bag
The plastic bag, In combination with some harmless fungicide nhibits
physiological and microbial detenoration (Janssen and Wheatley 1985)
This means that traders would have less waste from deterioration and
consumers could buy larger quantities

The second solution involved developing a drying industry that would sell
cassava chips to the rapidly growing ammal feed sector In this market
cassava prices are linked to government supported sorghum prices and
sorghum 15 the main animal feed ingredient 1n Colombia In this paper we
will discuss forecasting for the cassava drying sndustries and the ex ante
evaluation of developing the drying industry versus improving the market
for fresh cassava For reasons of brevity specific issues involved 1n improv
ing the market for fresh cassava will not be discussed here

For the ex ante forecaster the challenge 1s how tointegrate processing and
marketing technology with production and consumption, considering the
possibilities of substitution with other products or activities at different
levels of the product chain The exercise undertaken here was also comph
cated by the absence of reliable time series on production consumption, and
price

Ex ante Impact Estimation Procedures

Two major questions needed to be resolved in order to obtain good forecasts
on the development of cassava drying industries These questions concern
market risk and 1ts influence on production patterns, and the development
of demand for fresh cassava versus dried cassava Giventhe hypothesis that
changes at one level of the product chain might have consequences at other
levels, the individual answers to these questions were not considered to be
sufficient It was deemed necessary to integrate the basic mechanisms with
respect to these questions in a simulation model

Assessing Market Risk and Its Impact on Agricultural Production

Does market instabihity really increase the risks the farmer faces” The
traditional hypothesis is that prices are high when supply 1s low, 1n which
case market instability com pensates price instability (Robinson 197 5) How
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ever, for individual farmers or subregions production conditions in a
spectfic year can differ considerably from the average That 1s, aggregation
tomarket level eliminates the variability and insecurity that a single farmer
faces Market instability, then should be studied at the individual level

An interview procedure with flash cards was designed to match production
expectations with market expectations Table 1 presents the average results
of these interviews Itisclear that price expectations and yield expectations
are not aignificantly related Consequently, the coefficient of variation of
income 18 0 36, while the coefficient of variation of yield 18 0 33 Market

instability increases the farmer’s income risk and one might suspect thatit
also influences production decisions

Table 1 Subjective Yield and Price Probabilities for Cassava

Expected Yield ExpectedYield Expected Yleld
good yeat normal yeor bad year Average
(10 5tons/ha) (7 3tons/ha) (4 2tons/ha) probabillty

Expected piice

good morket 007 012 017 036
(USS 0 114/kg)

Expecled pilce

noimal market 016 014 007 037
(USS 0 837k

Expected piice

bad market 018 008 002 028
(US55 0055)

Average probablity 041 034 026

Expected price = USS 0085/kg CV =028

Expected yleld = 7 8tons/ho CcCV =033

Expected Income= Us$ 653/ha CV =036

In the same interview procedure 1t was established that market prices
present too favorable an impression on cassava s profitability This 1s be
causesome 13% of cassava was not acceptable for fresh markets and because
the farmer had high transportation and market arrangement costs The

cassava price obtained by the farmer was some 24% higher than the price
corrected for selection and marketing costs

The next question was to assess the ef‘ect of cassava s market instability on
production Two methods were used to answer this question a normative
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and a positive one The positive method conmsted of an elicitation approach
with respect to planting behawvior at contracted prices The normative
method consisted of the development of a quadratic programming (QP)model
that evaluates price instability Appendix 1 provides methodological detail
on these methods, as well as their advantages and disadvantages Table 2
gummarizes the main features of these methods, along with other method
ological procedures used 1n this paper

Table 2 Maln Features of ex ante Technology Development and Impact Assess
ment Methods Used In Atlantic Coast Reglon of Colombla

Forgco;gl:gl State of the
M::lcge Maln Method Expected Art of
mant Sources of Focus of ologleol Disciptinary exante Comparable
Metnod Information Method Complexity Ouentolion  Retoblity Methods
Sophistl
Personalln  Portiatsup-  High Fate inter
g'ss :Zsmm forviews ply slde economics mediate cated tor
(114 analysts production
fsk
Less cleve!
opedfor
market risk
Waeil de
Mali ques Possipiity ot imet Mane! Good
gs;tlmcilon Ilonn?:lras project mediote economics \.relc:u:.':edl
alleinglive growth {markeling)
demand
Simulotion  Previous Ex anle Very high Agucuitutal  Bod Inabso Methodolo-
models analytical Impact aconomics  lute sense 9195" o
studios comparisons Geoodin avallable
compaia Applcations
tve sense tc1a in
ex ante
tramework
soloction ot  Secondary  Efficlent Llow Geogiaphy Good Simple
reglon data project
design
Estmation  Key Expocted High Cigenizo Bod Absant
informants  project fiono!
nstitutional growih 1ale sclances
strangth

The expected production changes per farm, resulting from the market
stabilization caused by the development of a casseva drying industry are
given 1in Table 3 The elicitation approach forecasted larger changes 1n area
planted than the quadratic programming approach This 18 because the QP
model overestimated theinitial area planted The absolute difference inarea
planted for the two methods 1s very similar except for small farms In any
case, both methods forecast considerable allocation shifts 1f cassava markets
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were to be stabilized through a drying industry Both methods forecast
bigger shifts for large farms compared tosmall

Table 3 Expected Effect of Price Stabllization {(Occurring as a Result of Establish
ment of Cassava DryIng Plants) on Areq Planted to Cassava

Areo Planted {ha}

Existing Expected Absolute Percentage
Siluation Shuation Difterence Diffsrence
small Farm {3 ha)
Elcttation cpproach 154 1946 042 27
Quadratic progremming 76 193 017 10
Middle Skzed Farm (8 ha)
Eichiahion approach 190 309 119 56
Quadratic progiamming 2 84 KRY) 113 40
Latge Farm (15 ha)
Elicttation approach 223 383 160 72
Quadratle programming 308 425 117 38

The hypothesis that market problems constrain cassava production as well
as that a drying industry might increase the role of the crop 1n the region

was clearly supported Effective cassava development thus became depen

denton the adequate integration of marketing and production The question
became one of how to arrange access for small farmers to the large volume
animal feed market Small scale natural drying plants organized through
farmers associations appeared tobe the answer as will be discussed inmore
detail 1n the project design section of this paper

Since quality restrictions in the animal feed market were less stringent than
in the fresh cassava market the introduction of high yielding, but less
culinary, varieties could ease this problem The analysis suggests that
drying plants should be concentrated 1n areas with low quality cassava,
where large amounts are discarded and prices are low

The forecasts show considerable production increases among all farm
groups but most with larger farmers Also, given the need to finance drying
plants 1t was concluded that drying projects should be directed to the larger
of the small farms and to those areas where land 1s available to expand
production The economic forecasts demonstrated that cassava projects
could be focused on poor farmers but that some resource availability would
enhance their potential The resulting conclusion was that cassava projects
are only one component of rural development Especially 1f small farmers
are to be effectively included 1n these projects other components, such as
production and processing credit must be 1n place

JE v ———
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Since the expected benefits at this stage of the analysis were measured :s a
function of cassava production farmers with the ability to mcrlea;e Sumt rhc
tion showed up as the most feasible target group One can conclu eth a b ﬁ
chances of improving cassava productivity appeared good — once h e sp
of the unstable and nontransparent fresh cassava market was broken

Alternative Demand Estimation and Its Integration with Fresh
Cassava Demand

te small farmers
The previous section suggests that 1t 1s feasible to integra
in arﬁmal feed markets The potential benefits of such a strategy depend }:o
a large extent on the future demand for dried cassava An assessment of the
animal feed industry s demand for dried cassava was therefore needed

The animal feed industry can be considered a very rational consumer gf i1‘-fa\.vr
materials Quahty differences of raw matenals are reflected 1n plrlce iffer
ences In fact, most animal feed industries use minimum cost linear prlo
gramming models todecideon the purchase and utiization of raw materials

of the procedure reported in Appendix 2 a potential national
dO;rrrEsc? g?fome 14(1)),000 tons of dried cassava was estimated Thlg ec}xéle:ls
350 000 tons of fresh cassava, 50% of existing production Some 30 .«lo ot txs
demand was located 1n or near the Atlantic Coast Region A price elas 1c1ﬂ:,;
of 3 18 was found which 1s a very high value, but it 1s 1n accordance w1
the fact that the animal feed industry 1s very price sensitive

At the same time, equations for caleulating the market demand for fresh
cassava for human consumption were estimated 1n a region w;ld? sulrvey
Margin marketing behavior was determined and coupled wit dl?a dco;xd
sumer demand, farm gatedemand functions werederived Demand fordri
cassava at the animal feed factory was converted into fresh cassm‘:i1 qu:cl’v
alents at the farm gate The different demand functions were added 1nto a
total demand function

that the demand for dried cassava could provide an incentive
};raggsesa;s;i production The high price elasticity confirmed the expfc;ie;i
price stability 1n this market, as long as sorghum prices were : a e
Attention therefore, turned to the development and 1mp1em?nta ftl'o?ent
technology for small scale processing so that dried cassava of sutllic
quality could be produced at a mimmum cost to the producer

The absorption capacity of the regional dried cassava markethappegred
sufficient for rapid initial development of a drying plant Researc t1;0 re '}‘J}(‘;z
transport costs wasonly considered necessary in the 1nterme=.},;:hatihern:1hza

large potential for national demand sugges.wed that research on the u
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tion of dried cassava was not needed Linking small farmers with the
anmal feed market through small scale drying plants appeared an exce!
lent means to convert resource poor peasants into entrepreneurial farmers

One useful side benefit was the contacts established with potential pur

chasers Afterwards these were consolidated 1n a chent data base, which
could be used to estabhish sales contacts Impact forecasting thus had direct
managerial input as well

Integrated ex ante Forecasts of Cassava Development through
Simulation Models

The first parts of this analysis forecasted supply and demand for a cassava
drying industry Extensive marketing and consumption studies on fresh
cassava and marketing and processing studies on dried cassava were also
made (Janssen 1986) but are not reported here While providing an insight
into the mechamsms determining the potential of cassava development,
these studies did not shed much light on the dynamics of that development
They provide estimates on production and consumption shifts per individual
but not on overall expected developments in cominodity systems Toestimate
regional production and consumption shifts as well as the different benefits
of cassava development a stmulation model had to be developed

The medel 1s recursive with a 10 year horizon, and interprets the static
results of the former analysis in a dynamic context Demand equations
include population and income growth, a distributed lag specification 18
chosen for cassava supply, and the development of the cassava drying
industry 15 endogenous to the model A schematic presentation of the model
1s gtven in Figure 1, a brief explanation 1s given 1n Appendix 3

The model was first used to evaluate the development of a cassava drying
industry versus the development of fresh market storage methods 1n com
parison with no development of the cassava system The model was alsorun
at different assumptions, including expected cassava productivity, growth
m the dryingindustry and growth indemand fordried cassava A summary
of results 15 presented 1n Table 4

The first outcome of the model 1s that without the development of economical
drying or storage, the cassava industry essentially stagnates at current
levels of production and consumption The effect of the growing population
1s also countered by rural urban migration and the substitution of cassava
with more convenient foods

The development of a drying industry along with storage, significantly
changes the prognesis With a drying industry production would increase
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Table-4 Results of Simulalion for the Cassava System In the Atlantic Coast Reglon
of Colombla Production Consumption and Soclal Benefit Parameters

A B ¢! c? c3 ct
1985 1994 1904 1994 1994 1994 1994
Totalproduchonfyear 480878 497 001 551885 666137 682471 698 738 678 255

Average yield {tons/ha) 6 82 71 744 82 85 835 825

Aiea planted (ha)

—laige fam 26801 26398 28743 32496

_ 32078 33710 32055

_;:"ec::::m tarm 21142 20916 22301 24708 24472 25433 24972
all tarm 22502 22344 23076 23699 23583 23983 23821

On farm cassava pilce

(USS/kg) 0085 ©oO7é 0088 0082 081 085 085

Cassava consumption/cophia (kg)

—Lltban population 29 216 394 21 212 210 219

—Rural population 80 & 637 833 622 626 627 15

Consumption of diied

cassova (tons) 4089 448 3494 B8010B 84880 95797 88593

Rural employment in cassavo related work
(petson yea s) 21608 21541 23740 27422 27 530 28597 27027

{miion USS) na —_ 20
Consumers sutplus ° B3 8 08 8
{mithon USS) na -— 4
Animal feed industry 00 57 49 °? °3
surplus (miflon USS) na —_ 19 72 85 81 70
Total surplus (million USS) na — 587 348 374 50 6 363
Note 1985 Situation at the start of the model

A No development of drying industry no development f fi

Bl Technology for storage of fresh cassava luoce::fully ;t;:t:‘o::lumga (base rum)

C2 Successful development of cassava-drying industry

Cs Yield increase 50% above estimated increase

g‘ Drying industry grows at doubls the expected rate

Demand for dned cassava grows at double the expected rate

8t 3 7% per vear Improved storage would induce a growth rate of some 1 5%
per year Inboth cases, the expected decline 1n the farm gate price would be
countered but improved storage would have a greater impact on this

Although cassava 1s mainly grown by small farmers, drying would favor the
larger small farmers the most The development of & drying industry would

have the greatest impact on area planted
and yield
storage of fresh cassava d yield than would ympro ed

:I‘he impact of the development of a'ternative markets on tra’: 10m4] mar
~e1S 1s a me)or point of interest Cassava drying would shghtly redu~e iresh

cassava consumption, but 1t would almost completely generate its own
supply Improved storage of fresh cassava would firmly reverse the present
trend 1n declining consumption

The benefit parameters show that cassava drying would create significant
rural employment as well as rural income (as measured through the
producer s surplus), more so than improved storage of fresh cassava would

The technology for im proved storage would generate more consumer benefits
in the form of reduced consumer prices Drying may be considered a rural
strategy, while improved storage 1s an urban strategy

Although tota] benefits 1n the case of storage are greater, this strategy
appeared rniskier and was not oriented towards redressing the structural
unbalance in rural urban development For thisreason the development of
a drying industry was given priority

The si1ze of the total benefits that would result from developing a cassava
drying industry were more sensitive to growth 1n drying capacity than to
growth in either productivity or demand for dried cassava In fact, benefits
to producers are barely affected at all by differences 1n productivity growth,
the animal feed industry 18 the area that benefits most A more rapid
increase 1n the demand for dried cassava would mainly affect urban consum
ers but would not give cassava producers greater benefits

A simulation model always responds to the assumptions on which 1t 18
constructed Some conclusions were logical extensions of the previous anal
yses, such as the s:ze of the benefits accruing to large versus small farmers
from the development of a drying industry Other conclusions, however,
could not have been derived without the capacity of such a model to integrate
and compare complex mechanmsms at different levels of the commodity
system The overwhelming importance of building a drying plant versus
developing production had not been foreseen The impact of improved
storage of fresh cassava was larger than expected and gave rise to some
small scale storage projects

A major conclusion from the simulation was that emphasia should not be
put on improved utilization of dried cessava {e g, by nutritional research),
nor on pursuing rapid increases 1n productivity The greatest benefits could
be gained by focusing on developing a drying industry In more abstract
terms, growth 1n neither productivity nor demand would be the key factor
for improving the role of the crop in the region — it would be the hinkage of
demand with production

The simulation model suggested that cassava s development depends on the
capacity to redefine the role of the crop in the rapidly changing structure of
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Colombian agriculture Whereas for traditional rural consu

in production costs would enhance the dietaryroleofthe cropﬁ::}gszl;:?)et:
in marketability would have the greatest impact for the growing group of
urban consumers With respect to the animal feed 1ndustry, 20 years ago 1t
was nonexstent, but now 1t could prowide an opportunity for long term
growthin production and income for cassava farmers Thesimulation model
became the ex ante proof that the integrated analysis of the cassava com
modity system could provide adequate parameters for technology design
that could not be obtained 1n more 1solated production analysis The model
also showed that crop development should not depend only on solving the
technological problems of today, but even more so, must depend on the
anticipation of future problems and opportunities

Issues 1n the Design and Transfer of Cassava
Technology

The ex ante forecasts reported 1n the

previous section provided a consider
able number of design criteria, which were especially usefu] n defimng
organizational concepts the ownership of the cassava drying plants the

selection of the region, and the diser
plinary composition an
strength of the project team v P 4 mstitutionsl

The Organizational Concept

The risk assessment of the cassava market made 1t clear that d

could stabilize markets and help increase production Why, thg:nfagilatg:’z
development not taken off by 1tself? Timing appeared to be one re;;ISOn The
slow deterioration of the market for fresh cassava, coupled with the recent
arrival of a rural development program and a rapidly growing market for
animal feed, provided the conditions in the early 80s to foster the develo
ment of a cassava drying industry in the region d

Another reason for the absence of spontaneous developm

tllusion 1n the market for fresh casggva., where only gpooc?r:u:ﬁ:yﬂ;:sz:?:
could be sold The availability of low quality cassava would be a sigmificant
force 1n the development of & cassava drying industry The ability to sell
commercial quality cassava to a drying plant 1n years of poor market
conditions for fresh produce would form g secondary force A successful
drying industry could depend on the establishment of close relationships
between farmers and drying plants, and the development of small scale
d-ying plants appeared to be the most appropriate solution

:it wa]s decided that a pitot drying scheme 1n one area would besta: ed before
s_;ve opment on a larger scale was stimulated Such a puot oroject would
allow for technology adaptation at the processing level, eould be the basis
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for establishing commercial contacts and could also helpin findinglocations
for agronomic experiments on increasing cassava preductivity The pilot
project would hopefully provide insights into previously unresearched 1s

sues Itcould alsoserve to test the possibilities of inking small farmers with
the large market for animal feed The pilot project 1s expected to provide a
small scale, neutral prototype for cassava development that can be easily
copied 1n other parts of the region

Ownership of Drying Plants

Drying plants could be owned by private entrepreneurs individual farmers,
groups of farmers orstate organizations State orgamzations wereruled out
because this implied long term government involvement and 1n some ways
contradicted the assumption that cassava drying would be profitable

The choice between farmers and entrepreneurial ownership was based on
the expected character of the drying plants, as arising from the market
assessment In their imtial stages, cassava drying plants were expected to
play animportant role in stabilizing the market fresh for fresh produce This
implied that tn years with very high prices for fresh cagsava, drying activity
might be very low In such a situation the income from cassava processing
would be rather unstable and would not offer a sufficiently secure profit to
private entrepreneurs Drying plants would allow farmers to play their
market with more success by selling either 1n the fresh or the dried market,
so ownership would be most attractively located with the cassava producer

Nevertheless, small, individual cassava growers would not produce enough
to enter the large scale amimal feed market nor would they have sufficient
capital or credit to build their own plants The organization of farmers in
associations appeared to be the best form for obtaining a mimimum process
ing capacity as well as sufficient credit and capital Farmers' associations
would also be able to provide the labor to run the plant from their own ranks
(Bode 1986)

Region Selection

The Atlantic Coast Region 1s too large and diverse for an overal! effort to
generate technology Once the pilot phase was passed, the selection of target
regions for developing drying plants was seen as one of the first require
ments for rapid 1nit1al development of the industry Therelevant part of the
region 18 divided into four subregions and these were taken as the basis for
selection Although the borders of the_e subregions do not completely reflect
ecological differences, they form volitical boundaries for all rural develop
ment 1n the region and appeared tc be the best reflection of the regional
dimension of technology gene.atior
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Three criteria for region selection were 1dentified The first two critena
production and processing potential defined thesuitability of the region and
were largely based on the outcomes of the market risk assessment and the

simulation model The third criteria, the project s impact on the selected
area, attempted to maximize social pay offs

For each criterion a number of determinants were fixed The resulting
decisionscheme 1sshownin Table5 After recollectionofregionaldata Table
6 resulted The subregion of Cordoba is ranked as the best place to develop
a cassava drying industry and Sucre 1s the second best Between the two
other subregions no clear choice could be made Equity considerations
favored Bolivar but processing feasibility favored Atlantico The choice was
left to the government officials in charge Since scores on all determinants
were known, they had all the tools for an easy decision available

Disciplinary Composition and Institutional Strength

Plant development and market inkage appeared to be the critical factors
for developing a cassava drying industry in the region Therefore theinitial
bias in disciplinary input was towards processing marketing and econom

1es Production research was supposed to become useful only after new or
improved markets for cassava had been opened Agronomic experiments

were begun, but the lag time for adoption of new technology v as expected
to be several vears

After the pilot phase, when the project was supposed to cover more areas In
the region 1nstitutional strength was expected to be a critical vaneble It
was also assumed that government institutions would assist 1n the forma
tion of farmers associations to arrange credit and provide technical assis
tance 1n the firs. year of operation Afterwards because of the profitability

of cassava drying, farmers associations were expected to expand their
operations at own 1nttiative

It was expected that with existing institutional resources, some 20 plants
could be formed, each with the capacity to process 250 tons of dried cassava
per year Considering the autonomous expansion by older drying associa

tions the ability to form 20 new associations per year was considered

sufficent It was decided that the project could be developed with existing
resources and did not need additional manpower

By systematically analvzing the role of cassava 1n the rural economy of the
Atlantic Coast Region of Colombia 1t was possible to specify alternative
areas for technology development and to choose between them Ex ante
project feasibibity and impact estimations produced clear guidelines for
conceptual structure, organizational form, and most feasible target regions
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Table 5 The Potential for Establishing Cassava Drying industries
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Table 6 Scoring Used to Define Reglonal Feaslbllity tor Establishing Cassava
Drying Plants

Atlantico Bolwvar Sucre Cordoba
Productlon potential
Farm size 0 4 1 3
Type of land tenure 3 2 3 4
Avallabllity of tractors 3 0 4 2
Land topography 1 0 3 3
Cropping system 3 3 1 1
Soil quallty 1 2 2 3
Subtotol 2 2 3 4
Processing potentlal
Accass to markets for
frash cassava 1 3 2 3
Quallty of frash cassava 2 2 2 2
Length of dry season 3 i 2 2
Number of goveinment
officlals 3 1 3 2
Subtotal 3 2 3 K]
Impact on ieglon
Absence of other crops 3 2 2 }
Oft farm employment 2 2 3 4
Historicct presence of
government instiutions 1 3 2 2
Subtotal 2 3 3 3

hote Scores on all factors are hugh 1f the score favors develo
ping a drying plan 1n the regio
Scares are low 1f there 1 any obatacle to development e repen

as well as disciplinary composition and tnstitutional strength The knowl
edge base at the start was well developed, w hich allowed conseious decisions

to be made and suggested a prosperous future for this effort 1n technology
generation

Technology management however does not end when the development
strategies have been made Project momtoringis the logical extension of ex
ante feasibility and 1mpact assessment studies From a theoretical perspec
tive, monitoring 1s also instrumental 1n reviewing the ex ante forecasting
methods and their conclusions, as will be clearly shown 1n the next section

Project Monitoring and Adjustment

Ex post impact assessment implies that the effect of tne technology has
worked 1ts way through the economic system Such a concept suggests tnat
tnere 18 little analysis to be done between the ex ante and the ex post
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assessments moreover, it assumes that new technology autonomously dif
fuses through the crop sector along a specific path fixed by the characteris
tics of the technology and the structural features of the sector

The diffusion of new technology for cassava processing (and 1ts impact on
production technology) follows from a very different concept First, signifi

cant technology diffusion through project management 1s necessary before
the market 1s sufficiently consolidated for further autonomous diffusion

Second, key interventions through what may be termed social technology,
can alter the diffusion path and the resultant distribution of benefits Third

techrology transfer and imtial diffusion are orgamized within a project
framework and can easily be linked to development activities Within this
concept, ex post impact assessment becomes a continuous activity, synony

mous with monitoringin the project literature, and 1nvolves the transiation
of the ex ante results into an actual field situation

Thus, 1n the case of cassava, there 18 a major amplification at the stage of
adaptive research and transfer compared to other crop research programs
Adjustments to processing technology, to production technology, to technol
ogy delivery systems and to farmers orgamzations radically extend the
boundaries of adaptive investigation as currently defined by farming sys
tems research These adjustments are made not just on the basis of a
technology testing activity but also on an evaluation of institutional re
sources, deployment of plant management, of differential production re
sponses by farmers, and of the distribution of benefits Momtoring s a key
activity when the focus of technology transfer expands beyond production to
encompass processing and farmers organizations

The diffusion of technologies for cassava processing and production on the
Atlantic Coas* of Colombia has not yet reached the autenomous growth
stage What are analyzed here are 1ssues that have arisen 1n the project
monitoring phase and the degree to which they were predicted in theex ante
planning phase Since the design and implementation of the monitoring
system are still evolving, these results are only preliminary, but they do
suggest the value of a continuous evaluation of the technology transfer
process

Region Selection

Project implementation adopted a different strategy in locating processing
plants from that recommended by the ex ante analysis The project did focus
on Sucre and Cordoba 1n developing plants (Table 7), however, Sucre
superceded Cordoba, which had bden given the first priority in the planning
phase, because of much better institu*ional development and a problem 1n
timing the harvest and dryingin Cordoba And although Sucre and Cordoba



236 * Janssen and Lynam

Table 7 Change In the Number of Drying Plants by Subreglon

Numbet of Diving Plants Drying

Subreglon 1981782 1982/83 1983/84 1984/85 1985/86 1986/87 areq

2

(m<}
Cordoba —_ 1 1 4 Q @ 6379
Sucre 1 3 3 7 12 12 12 252
Bolivar — — —_ 2 3 3 1516
Atlantico —_ 1 1 3 4 4 3000
Magdaiena —_ 2 2 3 4 4 4420
Ceasar —_ - —_ 1 2 2 ¥ 320
Total 1 7 7 20 34 34 28 925

had been given the two highest priorities the project decided toset up plants
in all the other subregions of the Atlantic Coast A strategic decision was
made to make the project truly regional Plants were developed in other
subregions as demonstrations of the technology and to act as catalysts for
developing institutional capacity

Nevertheless the setting of regional targets was confirmed Performance
indicators for the p'ants were much higher for Sucre and Cordoba than for
Bohivar and Atiantico In the latter two subregions there was greater
competition for raw supplies with the market for fresh produce as well as
mcre severe cons ralnts on expansion in cassava production Thisconfirmed
the hypothesis that some regions would have a comparative advantage 1n
processed cassava and that this demand for technology wouid be deter

mined by the constraints on or high costs of access to es ablished cassava
markets Regional stratification was therefore a necessary step in develop

ing an efficient technology transfer system

Farmers' Production Response

Acritical hypothesis within the project was that stabilizing access to cassava
markets would provide a major incentive for expanding production through
both area expansion and yield improvement An early vahaation of the ex
ante results was essential to project eapansion, especially in defiming the
rate at which new plants could be established However the evaluation of
the farmers’ production response to plant establishment was not easy asit
became difficult to control for other factors affecting production response

There was no firm basis for a sampling frame for cassava production 1n the
regionesa wholea~d Iittle rst *u 1onalsupportoutside heareaofinfluence
of the plants Production monrtoring thus focused imually on farmers who
sold to the plants and a list of these farmers was developed by monitoring
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the plants This meant there was no contro! group Moreow - red:;n):;a;lg
price variation in cassava and competing crops the relatn ncelant i
tween being & member of a plant assoniation or only selhin. 8P g t:a
differences 1n efficiency between plants all introduced alte- ttvede I;Itm
nants of farmers production response, especially since s4 le s1ze :t ;ﬂ;
Limited the ability to control for these factors The monitorina ~vstem :athe;r
early stage suggested improvements to its own comprehen-‘\t ni;sésxs
than providing a conclusive test of the production respons Jpo

The momtoring results showed that asscciation membersin ™ :g;d;::‘:;:g
they planted to cassava by 17% between 1984 and 1985 an bW e
1985 and 1986 The ex ante analysis indicated that this rease 1n arto
planted would occur principally in farms of over 8 ha with an ur: am;?:ist
land The momtoring results, however, suggested a different pattern tc;
there was an unexpected tenancy effect Farmers with inse “T?r ﬁm:vsere
land made up a significant portion of the farmers associati'ns 'I‘e}l,)l A
in fact first to respond to the presence of the processing plnts ( ﬁ e &),
with land owners lagging somewhat behind However for fumers w gwe:ﬁ
not members of the plant associations, then the effect was as predicted, w1
owners showing & more consistent resporse

lable 8 Percentage Increase In Area Planted fo Cassava by tand Tenancy and
Mambership In a Farmers Assoclation

PR

ber of
Member of Not o Mem
Farmets Assoclation ch\m“ lf\;fgg:lcﬂon
Land Tenancy 1984/85 1985/86
Rental or _25
share tenancy 36 1
Q
iand owner 12 32 2

Source Monltorng data

This was an tmportant result, since 1t suggested that the pocial technolo%
(1 e, the farmers’ association) could be combined with the procefsmifihe
production technology to reach the poorest and most insecurc pO':' lor!:al oo
population results that could not be incorporated into the ¢ X BN e :nt o:f,"the
The project design was shifted to further direct benefits to 1 8egM
population that had been very difficult to target

Second, the monitoring results suggested that the princips) response WO“";
come from farms where the cassava area was well below the Opt}m‘;m; rﬁe
predicted by the ex ante model (Figure 2} The 1nitial resp nsen acr :nted
from farms with apparent excess capacity and where the farmers
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land There was asignificant lagin the response of farmers who were already
growing at least 3 ha of cassava This implied either a longer reaction time
on the part of farmers who had already committed significant resources to
cassava Or constraints on expansion not captured in the mode! This obser
vation raised a still deeper question How can the efficiency of plant opera
tion be evaluated as an orgamszational constraint limiting the farmer's

production response compared to the case where land or labor resources
formed the primary constraint?
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Figure 2 Atlantlc Coast Colombla Change In area planted to cassava from
198410 1985 based on average area planted to cassava In 1984

Demand Assessment

Alternative demand for cassava as a raw material for amimal feed was
critical to project success since 1t would stabilize prices 1n the traditignal
cassavamarket, allow integration with the grain (1 e , sorghum) market, and
provide significant potential for expanding production The project did
produce the desired price floor (Table 9), however, this did not prevent the
market price for fresh cassava from rising in 1985 86 to the point where 1t
acted as a constraint to the supply of raw materials Moreover, the project
eppears to be having a stabilizing 1mpact on marke p-ices fo~ fresh food,
undicating both the effect of the supply response and th. -e'atively marginal
intervention needed to influence prices in the tradit cnal i~esh market
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Table ¢ Changes In Costs and Prices during Project (1983 to 1987) In 1983
Constant Prices

1283 Posositon
1983/84 1984/85 1985/86 1986/87
Price of frash roots 4 Q80 4 870 5340 5100
Total ptocessing costs' 14895 14 280 15719 16 855
Ptice of drled cassava 17180 18 220 18770 20 454
Profit margin 2 2285 3941 3063 3653
Converslon sate 2530 2 380 2 430 2570

! includes costs of taw moie ios
2Erash roots per unit of diiea cassova

Market access, 1n one sense was expanded, as 18 shown 1n the diversity of
outlets utilized and the movement of dried cassava out of the region (Table
10) However, the dechine 1n the use of dried cassava 1n the Atlantic Coest.
18 indicative of the thin market in that area Market access in the Coast was
conditioned by periodic sorghum 1mports, both legal (through the ports) and
illegal (across the border from Venezuela) Cassava became much more
competitive 1n deficit markets inland This gave rise more rapidly than
expected to a second generation problem how to increase the bulk uenaity
of the product to reduce transport costs An growing 1ssue was when to
mtroduce pelleting technology and what should be the organizational strat
egy forsuch an introduction The ex antestudies oversimplified the sorghum
market to a significant extent, but there was sufficient scope for adjustments
so that price stabilization was 1n fact achieved at a relatively early stage

Table 10 Percentage Breakdown In 5Sales of Drled Cassava by Market and
Marketing Year

_Interjor
Yoo Carlagenc Barranquilla Medelin Bucaromanga Valle Total
(tons)
1983/84 1000 — —_ — — 046
1984/85 375 158 156 az 49 3006
1985/86 69 270 465 94 02 2980
1986/87 @5 148 677 67 13 3853

Source Monltoring data

Market Simulation

The simulation model added & forecasting component to project planmng
The project did start with tha development of the dried cassava market, but
only in 1987 with the acmevement o market consolidation based on dried
cassava, was the storage tecrnoiogy for fresh cassava introduced The model



240 Jansesen and Lynam

suggested that these should be complementary strategies In practice, this
has been the case so far The initial focus of the introduction of a storage
technology for fresh cassava was Atlantico a subregion where plants for
drying cassava had difficulty competing with the fresh market for the supply
of raw materals These plants ended up processing the roots that were
discarded for storage The farmers associations also provided the orgamize

tional nucleus for the efficient introduce of storage technology at the farm
level

The project recognized that the growth of the capacity to process cassava
would determine the size of the project benefits The predicted stabilization
In cassava prices was achieved in a relatively short period however, indica
tors of plant efficlency suggested that the plants were operating below
capacity because of an insufficient supply of raw materials Achieving a
balance between demand expansion and production response was proving
difficult because of a longer lag time than was predicted 1n the model
Another complicating factor was that the principai production response was
coming from renters and the project was driving up the rental price of land

Moreover the relatively larger farmers (who farmed between 8 and 20 ha)
were not as quick to respond Thetr constraint appeared to be access to the
rental machinery market especially since a boom 1n the local cotton market
was monopolizing tractors for large farm land preparation In two cases,
however the farmers associations were so successful in managing dried
cassava processing that they were able to purchase their own tractor,
througn a credit line Changes 1n commodity markets were thus inducing
changes 1n factor markets an 1ssue which was not incorporated 1n the
simulationmodel apart from a calculation oftheincrease nlaboruse There
has been pressure by farmers for a similar eredit line for land purchases,
but this has so far been resisted by local credit institutions Nevertheless

the economic and orgamzational preconditions for the success of such a
credit line are 1n now place

The ex ante model demonstrated that there was significant growth potential
in an integrated cassava project The great utility of ex ante impact studies
lies in just such a diagnosis However, the leap from potential to realized
increases 1n cassava production and utilization is still a large one even with
a model as detailed as this one Such detail 1s only captured in partial
equilibr um aporoaches, which must often exclude interactions with other
output and factor markets Predetermining which substitution or factor

market effects will be sigmficant 15 difficult and depends heavily on prior
knowledgs

However re= laap between potential and actual interac 1ons goes beyora
just den 1 g e structural himits of the model First, it would be useful w0
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have the probability of success factored into the model but st 18 difficult
(perhaps 1mpossible) to identify the key variables that define success much
less toattach a probability to them Moreover, some probability distributions
will be conditional to others Second institutional support was the key to
project implementation and 1t 18 difficult to see how institutional require

ments could be forecast much less the extent to which existing institutions
pose a constraint or are amenable to modification Third, the farmers
associations were probably the key factors in the successful transfer of the
technology to this sociceconomic stratum The associations proved to be the
pivotal orgamzational concept that gave the project flexibility in adapting
to unforeseen problems or constraints Such a role was not predicted

although 1t was identified early in the project and then utilized 1n 1ts
expansion All ofthis points to the fact that technology transferin developing
countries 18 very much an under researched area

Conclusions

The integrated ex ante and ex post evaluation of the generation of cassava
technology 1n the Atlantic Coast Region of Colombia strongly improved the
creativity focus, and goal orientation of the project It emphasizes that
agricultural technology does not necessarily have to be production oriented
to improve the overall efficiency of a commodity system It has helped
rebalance the disciplinary composition of the project define target areas
and refine the bias towards small farmers The procedure however 13 costly
in the use of project analysts This last section will try toderive some general
conclusions on the feasibility of these methods in other circumstances

A first conclusion should be on the usefuiness of the ex ante ex post evalu
ation for the R&D planning of CIAT s cassava program Understanding the
supply demand linkages has helped focus researchon utilization It hasalso
given rise to an extensive, Latin America wide study on ex ante prospects
for cassava demand and on CIATs potential to link 1ts research to these
prospects In addition, 1t has proved critical for the development of other
integrated cassava projects, which are located 1n Panama Ecuador, and
Mexico

The conclusions on orgamzational aspects and farmer involvement have
particular significance Initially, the cassava program thought that research
on processing and production would be sufficient, but now the program 18
more aweare of the need for social technology This is especially true with
respect to the question of scale adaptation 1n produ~tic» market linkages
{e g ,from small farmers through associativedrying plants to the large scale
aumal feed industry) where appropriate organ -2 onal arrangements
have proven their worth The lack of ex ante assessrents of organizational
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arrangements onlv serves to reinforce the importance of early monitoring in
integrated cassava projects

A second conclusion should be made with respect to the methods apphed 1n
the ex ante phase of the analysis These methods originated mainly in the
field of economtes This has provided a number of very valuable conclustons,
e g, on area planted and market stabilization However, 1t has failed to
predict other important developments Small farmers appear to be more
motivated tojoin cassava drying associations because they hope towin more
by organizing themselves In a similar way, the progress of the drying
industry was not assessed well because the motivation of government
programs to pursue this development had not been judged correctly

In the project design presented in this paper, forecasting was done by
economists alone, and monitoring was done by economists, anthropologists,
and orgamzational scientists For further refinement of project evaluation
and planning methods, 1t 18 essential that anthropologists and organiza

tional scientists be mcluded in the traditionally economic domain of fore

casting Such a move would imitially make their work more speculative and
their conclusions riskier but later on 1t would improve applicability and
disciphinary strength The ex ante evaluation 1s riskier and more difficult
than the ex post one but 1t also provides a greater challenge and a higher
pay off if correctly applied

Some remarks should be made with respect to the degree of complexity that
can be handled within a technology generation project The present paper
deals with a relatively small scale effort one that 1s location and crop spe
cafic Issues at different levels of the product channel were studied, and
although the study 18 of an applied nature, rather elaborate data manipula
tion was needed Still, most of the study s conclusions have had to be drawn
within a partial equilibrium framework, one that can be derived from the
simulation model and from the problems involved in momitoring production

More comprehensive analytical methods could be developed, but they might
well loose thetr versatility as a means of forecasting, or their results may
become available too late to influence major deesions A structure that
might theoretically be the most advanced solution and one that could still
havesufficient applicability, might be one in which the detailed analysis and
modeling of a speci fic commodity system could be linked with an ageregate
general equilibrium mode! and iterat vely corrected with new findings

Ex ante and ex post evaluation should thus t-y to identify the project
components that are most eriticel for successful technology generation and
apphcation These components she 1d +hen be the focus of the enalysis and
would lead to rapid redirection of he vlanned strategy The definition of
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precise hypotheses on technology generation becomes crueial to efficient and
flexible resource use Intimate knowledge of socioeconomic conditions 13
needed to define these hypotheses, and requires that the analysts involved
have the most up-to-date knowledge and experience possible

With respect to project design even as simple an effort at generating
technology as that described in the present paper (which was for a single
crop 1n a single region) requires complex analysis and integration of numer
ous components This tends to suggest that efforts at generating technology
should limit thetr scope Technology generation that depends oncomponents
from many different crops or many different levels in the commodity system
might be too complex to be manageable or too diluted to be effective

One last conclusion 18 on the character of technology generation 1n agricul

ture Ruttan (1977) has made 1t clear that technology generation 1s not an
exogenous process He writes that understanding the needs of farmers and
society leads to a specific allocation of research resources This allocation, 1n
turn, influences the speed of technology generation The present paper
supports these conclusions but would take them even further Technology
generation 18 not only induced by the allocation of resources for research

but also by market forces Technology generation reacts todemand pressure
as supply does Absence of demand or obscured demand (by inefficient
market channels or ngid quality criteria) reduces the momentum among
farmers to search for and test technological alternatives Market instability
reduces the inclination to experiment or even to introduce new technology

Successful technology generation 1s intrinsically linked with the existence
of promising, expandable markets especially where the concern for small

farm 1ncome 18 dominant Where traditional markets are stable or deterio

rating, market development although speculative and risky should have
priority over the generation of preduction technology
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Appendix 1
Positive and normative procedures
used to assess the impact of market risk
and their advantages and disadvantages

1 The positive procedure
Definitions
AMR = Area planted at the existing price expectation
AWR = Area planted 1if the present price had been guaranteed

ADM = Difference between AMR and AWR because of elimtnation of
price vanability

E(P) = Expected cassava price

PR = Subjective cassava price variance
YR = Subjective cassava yield variance
COV = Subjective covariance between yields and prices

OTH = Other factors that influence area planted

A simple function to express area planted could be as follows

AMR = a+b*PR +c*YR +d«COV + (1)
[e « fPR + g+*YR + h+COV1+E(P) + 1«QTH

This equation assumes that the area planted has a linear dependence on
price and other factors The income variance 1s divided into a yield variance,
a price variance, and a covariance component The squared covariance
component has been left out, following Hazell (1982) The variance compo-
nents affect the intercept (through the first four terms) as well as the slope
{through the terms within brackets)

The function to express area planted at contracted prices would be as follows
AWR = a + c+YR + [e + goYR]*E(P) + 1+OTH {2)

Now the price variance term has been el minated Since there 18 no price
variance, covariance terms disappear &3 well
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For each farmer one pointat the ory

ginal supply curve 1 was known because
price expectations and area planted had been asked Supply curve 2 was
estimated by means of the elicitation proceduren which farmers were asked
about their planting behawvior at guaranteed prices

Now equation 2 can be subtracted from equation 1 This gives
ADM = bsPR + deCOV + [f+PR + h+COV}«E(P) 3

This equation expresses the difference 1n area planted for an expected price
versus a contracted price which 1s the impact of price uncertainty on
planting decisions Within a cross sectional framework parameters band d
(that shift the intercept) and fand k (that shift the slope) can be estimated
Knowledge of these parameters allows estimations of the impact of incom

plete price stabilization on planting beh
o g obilizat planting behavior by solving equation 3 for the

2 Tne normative procedure

The norma* ve procedure to estimate the impact of market risk consists of
the aevelopment of a quadratic programming model

Maximize E(u)=rx+WlLzx &x (4
subject to :ﬁ g fg;
where
r = & vector that represents income values of different farm
ac vities

x = the vector that represents the level of these activities

@ = the variance covariance matrix of the mcome values
A = the matrix of technical coefficients
b = a vector that describes resource availability
L =

a scalar urat we ghs - sk aversion versus expected 1ncomne
manmizatiop
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b

This model was specified for one of the major cassava producing aress of the
region

Production of dried cassava would provide an outlet for cassava that 18
currently discarded and would allow a floor price 1n case prices in the fresh
cassava market plunge To calculate the effect on the expected price and on
the price variance, the cagsava price to be paid by the drying industries was
imputed for presently discarded cassava Thedrying industry price was also
imputed for those pointsin the fresh market price probability function where
fresh cassava prices are below drying industry prices In this way price
expectations and variances with and without drying industries were gener
ared

The effect of incomplete price stabilization can be estimated by running the
Quadratic Programming (QP) model for the different combinations of price
expectations and variances

3 Advantages and disadvantages of market risk assessment procedures

The QP model provides an understanding of how farm orgamzations could
change because of improved cassava market perspectives It tndicates how
supplies of other products change and evaluates technological changes 1n
cassava production by including alternative production technologies in the
activities matrix The elicitation approach has the advantage that 1t does
not involve an estimation of the degree of risk aversion

A problem encountered with both methods 1s that they are not sufficiently
region specific The elieitation analysis needs cross sectional data for to
estimate supply curves It uses the variability in the data to caleulate an
overall supply curve, but it cannot use this again to estimate supply curve
differences per subregion Data collection for the QP model 18 time consum

ing and costly and could not be justified for the different subregions
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Appendix 2
The procedure used to estimate dried cassava demand

Dried cassava 1s comparabie or shightl

Y superior to sorghum with respect to
caloric content, but 1t 1s quite inferior 1n protein conteft Arough gunPc,lehne
would be that one ton of dried cassava plus 0 2 tons of soya would replace
12 tons of sorghum This results 1n the follow:ing price equation

PCCS = 12+PSOR - 02¢PSOY (D

where

PCCs

Price at which dried cassava competes with sorghum

PSOR

Price of sorghum per ton

PSOY = Price of soya per ton

Nevertheless QP models calculate a shadow price for cassava of around B0%
of the price of sorghum in chicken feed but close to 90% 1n pig feed The
willingness to pay for cassava depends on the diets produced by the manu

facturer and their protein content Cassava would first enter those diets
where 1ts shadow price relative to sorghum 1s highest

This 1mplies that an ordinary demand curve for dried cassava can be
estimated Aquestionnaire was sent to the animal feed industry to estimate
demand at three different price levels This produced the slope for a dried

casgava demand curve Since dried cassava demand 1s also determined by
1ts relative price with respect to sorghum, the slope coefficient was related
to the difference between the real Price of dried cassava and the price at
which cassava would be competitive with sorghum, as determined 1n equa

:;:icZurZhe final demand equation for dried cassava had the following

QCAS = o - bs(PCAS - PCCS) 8

Where

€CAS = Demand for dried cassava

PCAS

Price of dried cassava per ton

PLCS = Price per ton at which dried cassava cornz
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Appendix 8
A brief description of the simulation model used to forecast
cassava development in the Atlantic Coast Region

The model consistas of s1x components (for more detailed information, see
Janssen 1986 198 223)

The first component 1s the consumption component Equations for fresh
cassava demand are developed for different urbanization strata, anequation
for dried cassava demand 1s included and some secondary demand compo-
nents are distinguished Shi®t factors are included 1n the fresh cassava
demand functions to simulate successful introduction of storage technology
Dried cassava demand 1s modeled as described above Demand equations
are linear

The second component 18 about cassava production Distributed lag func
tions are estimated for area planted, as well as for yield Production 18 then
defined as yield times area Area and yield functions are shifted upwards
for that part of the region where drying plants have stabilized market
perspectivea Yields are random 1n nature

The third component examines marketing and processing Marketing mar
gins for different urban strata are determined on the baeis of farm gate
prices Shift factors are included to express the potential margin reduction
if technology for the successful storage of fresh cassava 1s introduced The
costs of processing and marketing dried cassava are modeled

The fourth component examines the development of the drying industry
This 18 made endogenous with respect to existing drying capacity, market
prices for fresh cassava, potential prices for dried cassava, and profits
realized from drying This component feeds directly back to the production
component by defining the part of the region where drying plants have been
built and market perspectives have stabilized

The fifth component defines eauilibrium conditions for the cassava system
1n the region

The sixth component calcula = votential project benefits Four types of
benefits are distinguishec icre gn exchange saved by consuming dried
cassava instead of sorghu™ 2~ ~'c,~nent 1n tne cassava sector, in urban as
well as rural areas, thed <~ .~t2. 10 year producer surplus per farm si1ze
group, the discounted 10 5 .2~ ~samer su-plus for various types of rural
and urban consumers and fo- wying ndustry By means of the project s
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benefit paramete~z “»solarned cassava developmentcan be evaluated with
respect to the overalj objectives of agricultural policy

year of simulation The mode!
& panel was designed to set the

nce the model has a stochastie
nature, 25 runs were made for each modeled situation



