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Commodity Research Programe from the Demand Side
 

Crop research in developing countries, as normally practiced, involves
 

improving the economic yield of essentially biological systems. The
 

embodied in improved varieties or improved management
research is usually 


practices, .hich then are distributed as new technologies. Adoption of
 

the acid test of the
these technologies by farmers, in turn, providcs 


success of this research in increasing productivity. Such wau the case
 

with the rapid adoption of the dwarf wheat and rice varieties in Asia in
 

the late 1960's and through the 1)70's. This succcss, however, has not
 

been repeated in other crops. Although discriminatory price policies have
 

as the reason for this lack of diffusion, opinion
sometimes been invoked 


has coalesced around the hypothesis that the technology itself is often
 

frming 8ystems :'o iihPih the technology
inappropriate for the diversity of 


is being targeted. To address this problem planning of crop research has
 

been extended to incorporate interactions between the cropping system and
 

the overall forming system. The cormodity still
other activities within 


remains the research focus but it is now evaluated at a higher systems
 

level, that is within a farming systems research (FSR) framework.
 

The overall thcme of this paper is c consideration of whether this 

extension is sufficient to guarantee mcre effe:tive research planning and 

technology adoption or whether extensions to even higher systems levels are 

considered.advisable. Two basic dimensions to this problim will be 
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technology Is appropriate, especially where new varieties are concerned. 

Consumers will weigh product characteristics in deciding whether a new 
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Middlemen must alco weigh at
 
variety is acceptablc and at what price. 
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W7t13eF" prita wia yrentiuiji neIw vjtiutL WIII J.kU%AJ LL 

quality conatraintc may be expressed in lack of farmer adoption 
but FSR is 

not sufficient to fully elucidate a solution, 

assumes that

Second, a singular focus on crop production technology 


production constraints, as distinct from and utilizationmarketing 

constraints, are more binding '.n retarding growth in production and 

utilization of the commodity, ind therefore that research on new 

in the production, as opposed to the post-harvest sphere, can
technologies 


have the larger impact. To even answer the question obviously implies a4­

focus on the production sphere to
analytical cxtcnsion outside of a pure 

encompass marketing and demand research. Such an extension encompasses a 

termed the commodity system -- oftenhigher systems level, what can be 


--, which entails a vertical
refered to as the sub-sector in the literature 


integration of production, processing, marketing, and consumption
 

the intcgrating schema.
activities and where the commodity market providca 


focus also excends crop technology
Furthermore, a commodity system 


include storse,
development outside of the production sphere to 


processing, and utilization technologies.
 

themes will be addressed by considering their incorporation in
These 


two crop research programs at CIAT, namely the cassava and bean programs.
 

The focus will be methodological, in that the paper will review marketing
 

and demand research that has supported technology development in these two
 

programs. Moreover, although marketing and demand research is the topic of
 

be kept in mind that they support and augment
this paper, it should 
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Though achieving an
 production and supply research in these crop proerrpn. 

and demand research in technologybalance between production
appropriate 

the topic is not considered in the
development programs is important, 


since there is an anterior objective of to motivating a role for
 
paper, 


demand side research in crop technology programs.
 

The Demand Side in Crop Technology Development
 

The starting point is a consideration of the role of agricultural
 

technologies in the development process and by extension the objectives of
 

the ocicncc and revolves around the impact that research on basic food
 

It can be
 crops has on producers and corsumers in developing countries. 


simply stated as fcllows: what is the effect of the technological treadmill
 

in high
in agricultural economies where rural-urban migration results 

lrCiRl rt , where outnut diversification i. constrained and where extort 

of developed countries?is limited by the discriminatory price policies 

as a ma4or factorThe issue qxplicitly introduces product demand 

influencine thA impact of production technologies and in turn the 

research to meet many of the socio-economic goals thatpotential of crop 

have been set for it, especially rural employment and rural equity
 

objectives (ellor, 1977). Moreover, the issue goes beyond the usual 

toconccptix' that producers lose and consumers gain under tcchnical change 

adjustment costs in calculating net sociala consideration cf social 


how such costs might be minimized.benefits co crop research and in turn 

Essentially the crop research pro-gram must assess whether product demand is
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its research strategy around it or whether research
 a give and devclop 


strategy can in fact be developed to "manage" product demand.
 

is a post-war
Research invectment on basic food crops in the tropics 


phenomenon (Evenson, 1984), and was intended to counterbalance the
 

on crops. was a concern
emclusive focus tropical export Demand not in
 

production research on export crops and the same pattern was followed with
 

the food crops. Yet, the work of Bennett (1954) on crosG-country dietary
 

in the early 1950's clearly chowed an in'erse relationship
diffcrenccs 


between per capita income and the percentage contribution of starchy
 

staples to dietary enloric intake. It is only within the lost few years
 

that various agencies have begun to evaluate whether there is potential for
 

more efficient production of staples in economies where land and labor are
 

relatively abundant, i.e. Africa and Latin America,, and where either staple 

markets arc not well developed -- Africa -- or inconcs have reached the 

point that income elasticitics are low or negative -- Latin America. Not 

surprizingly new technologies for food crops were principally successful in 

Asia, and even here, where estimates had suggested significant income 

elasticity for rice, there has been a recent concern about how to diversify
 

out of rice production (Schuh, 1987). Moreover, :FPRI has recently
 

questioned research on sorghum and millet research in Africa due to the
 

apparent preference for rice and maize, and the TAC has queetioned the
 

amount of resources that the CCIAR should devote to cessava research due to
 

apparent declines in demand in developing coLntries (TAC, 1985) -- although
 

interestingly the TAC supports more research on sweet potatoes, a commodity
 

W9Phd f~nrO st iyaro 86mnt rvrhlie-ia 
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a dynamic situation, narmely how

These concerns are set within 


should be planned in relation to often rapidly
agricultural research 


changing food consumption patterns. The driving forces in this regard 8re
 

(1) rising incomes, leading to diversification in the diet and increasing
 

demand for income elastic foods, (2) urbanization, leading to increased
 

demand for product convenience and increased consumption of embodicd
 

marketing services, and (3) commodity substitution, largely due to rapid
 

technical change in food processing, as well as price policy interventions.
 

planning is, thus, dependent on the current state of development
Research 

of the economy and the projected structural change over time. As
 

traditionally conceptualized, the decision problem then revolves around
 

changing the relative allocation between commodities in relation to market
 

growth prospects. Output diversification is thus promoted by linking
 

r tIIteL9 IU gEUWL!L I=Pk.LIt, WILI CICIIlI'IU. VIaTge ProVIdIIg trig p6t1ntiAl 

for true dynamic growth, for example as has happened with poultry 

production in the tropics. 

However, the more profound question is whether appropriate research
 

could allow the basic food staples to take advantage of, rather than be
 

penalized by, gzowth and structural change in tha economy. Whereas
 

research on food Rtaples has traditionally stressed production linkages,
 

such as employment linkages and backward !inkage to input industries,
 

little thought has been given to iiow research can promote consumption
 

linkages, the term is used here in a narrower sense than usual (Hirschman,
 

1977), and refers to the potential for shifting demand for the commodity in
 

queetion, rather than incrcnsing demand for secondary commodities.
 

Planning research to maximize such consumption linkages requireu a
 

4 *d 9Z:ZI 8861"L'Z £g- - 0;-Idlo WOSA
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focus, extending technological
commodity system namely the search for 


processing.
interventions from the production sphere to include aq well 


marketing and even consumption.
 

The types of research strategies that might he considered within a
 

in Figure 1. In aeseasing
commodity system framework are briefly outlined 


research priorities the benefits from shifts in the supply curve must be
 

curve.
weighed againat the potential benefits in shifting the demand Such
 

shifte in demand come by changing what in demand theory ccnes under the
 

improved
category of tastes. These may include enhanced quality, 


-- i.e. decreased time for purchases, preparation or cooking -­convenience 


or reduced losses between purchase and consumption. Such te.iea:ch may
 

involve breeding, processing, or storage technologies.
 

Alternatively, research may increase demand by segmenting the market,
 

an industrial strategy in, for example, pricing of slrline tickets., In
 

this case a range of quality characteristics, which result in a range of
 

market segments.
price differentials, are utilized to target particular 


Such a strategy is aspecailly useful in targeting low-income consumers, hut
 

the strategy depends on an inverse relationship betweer yieldq and quality,
 

as, for example, happens in wheat and beans.
 

Finally, research nay consider expanding demand hy increasing the 

range of products and thereby diversifying end markets. End-marker deMtid 

for many of these products may be strictly independent of each other, as 

for high fw5osese .ywm FivedinignEVI1 iotpl.the caca for matao uoed 

and maize used in breakfast cereals. Maize and cassava are probably the 
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with multiple market potential, although the
 
two best examples of crops 


came a close second. The significance of market
oilseeds would probably 


diversification for the basic, carbohydrate staples is shown in the shift
 

per capita income changes (Figure 2). Overall demand for
in grain use as 


rising income, as use pattarns
carbohydrates continues to increase with 


shift from direct food consumption to indirect uses, especially is an
 

animal feed.
 

5trategies to include demand-side
Expanding the scope of resenrch 


crop research programs to have
interventions increases the flexibility for 


an impact on the range of socio-economic goals. This is especially clear
 

objectives, namely improvement in nutrition
in the case of "demand-side" 


and welfare of low-income consumers. However, the greater flexibility
 

probably comes in targeting "supply-side" ohjectives, especially improved
 

equity in the rural sector. This improved flexibility comes in two
 

principal areas. By simultaneously expanding demand -- by other means thenl 

just price declines -- when eupply increarec, due to adoption of new 

production technology, allowq greater potential for achieving rural income 

objectivas with new technology, especially when Icnnd in lnclaetic. This 

to
io particularly crirical for basic food staples, since these crops tend 


form the major portion of incomes for poorer farmers ir. developing
 

countries. Balancing demand expansion with production increases implies
 

that a commodity system approach seeks an integration of the two
 

is not an alternative to
activities, i.e. demand-side research 


greater impact ia achieved by
production-side research but rather the 


integrating the two.
 

1:•61 0 ;-i wc 6 
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In the second place, demand-side research provides greater flexibility 

the growth proccso. These
in targeting aig ±lural regiun8&Lhat lag in 

climatic constraint that limits 
are usuaily regions that have an edaphic or 

Northeast Bra'tl, Ncrtheast Thailand, or northern
 
zrop production, such as 


areas usually inclute ;orghum,
i.vcry CoASt. Crops that dnmfnata in such 

millet, cassava, or cowpeas, i.e. *:rops that apparently face relatively 

rand to bealternative cropping nctivIries
inelastic demand; moreover, 


for these crops tend to be regionlly .- irrumcribed and
limited. Markets 

urban nrcas in such regions tend to import commodities from otherthe 


regions. Occasionally export may generste agririiltural growth in the 

this is not likely, balancing regional demand withregion but where 

regional production may be the only alternative. Such halancing requires 

significant Eubstitution of commoditie; and therefcre dem nd-ql .e reqearch 

nd pnnduict characteristics.on processing, quality, storage, 


Having justified a role for demand-aide research in crop research 

programs, the question then becomes what type of economic analysis supports 

area? The question will he Answered by examplesdecision-making in this 

crop progrmm. MI.wivwt, Lit we Lu t ti.e dts.ussion intffi CWo CIAT 

the saelection cf methodology for demgrd
context, broader determinents ior 

analysis will be outlined. First, the type of demand analysis, and in turn 

the overall crcp research strategy, follows in part from the inherert 

research program has to
characteristics of the crop. In particular, the 


the range of variation in quality characterietics, the potential for
 assess 


multiple uses, constraints on consumer utilization or acceptance, and
 

These all
product characteristics that affect storage and marketing :oets. 

follow from inher*nt physical characteristics auch ac perishzbility, 
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bulkiness, protein content and quality, Larch quality, the content of
 

even grain color And size. The case
toxic clementF, taste factors, and 


studies of beans and cabsava provide virtually polar examples of the extent
 

determine the range of demand-side
to which these characteristics 


interventions, with the potential in cassava being very wide and those In
 

beans relatively narrow. The demand analysis, and the research strategy
 

the potentlal interventionA
that follows from it, will very much derend on 


as defined by commodity characteristics.
 

Second, the demand methodology is very much dependent on the stage of
 

development of the research program, i.e. extendirg Irnm strategy
 

definition to technology transfer. A few of these Jistinctions are
 

outlined in Figure 3, which essenti~lly m~kns tne point that different
 

questions are asked depending on the stage of technology development, which
 

in turn antail different data needs and methodologies as input into the
 

the demand analysis shifts
decision-making process. The level ilf detAil in 


there is highcr and higher resolution in reseArch alterntives. This is
as 


since the demand analysis qida in thnt rcsolution
an interactive process, 


which in turn results in the need for even more specifi: qnd more highly
 

focused types of dcmand analysis,
 

cn 


commodity system that is being studied (Figure 4). There are two
 

dimensions to the selection of methodology in this regard, namely the
 

degree to which the methodology integrates the various stages and the level
 

of aggregation, particularly whcthcr at the individual or market level.
 

This is applied economic research at its most demanding, since the analyst
 

Finally, the type of analysis will also dppend the stage in the 
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and rank research questions, define methodologiee
has to continually assess 

and data needs, and allocate hie own scarce time accordingly. 
WhAt follows 

a discusslon of how two crop programs have approachied the issue.is 


Demand Issue within the CIAT Cassava Program
 

Research Program History: 

the heelsThe CIAT Cassava Program was initiated in 1972, following on 


varieties in Asia. The

of the diffusion of the dwarf rice ard wheat 

focus was in large part defined by this success of rreenresearch 


namely a focus on the development of

Rcvolution technologies, 


The implicit assumption was that
high-yielding, widely-adapted varieties. 

improved production technology wA9 stfficlent to have an impact on a range 

including increased food consumption andof socio-economic objectives, 


improved small farmer incomes. Nevertheless, a ma,or donor (lid romml{,ion
 

Since "the qualified findings of
 a study of cassava markets and demand. 


the study (were] that demand for cassava [wouldl grow in the l970'9
 

1973: p.vi)", the program appeared jiistified in its singular
(Phillips, 


focus on production research.
 

as well, had an initial production
Economics research in the program, 


focus, This consieted of an agro-economic survey of cassava production
 

an
systems in 1975 (Diaz and Pinstrup-Andersen, 1977) and the initiation of 


on-farm research activity in 1977 (Sanders and Lynam, 1982a). The research
 

at this stage focused on prioritizing constraints on cassava productivity
 

(Sanders and Lynamt 1982b). Nevertheless, the on-farm research very earl,.
 

determinant of
on identified marketing and access to markets as a major 
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a factor in technology design and a
farmer decision-making, and therefore 

This resultedpotential constraint in technology adoption (Tynam, 1982). 


in a complementary focus by the economics sectInn on the analysis and
 

revolution of marketing constraints.
 

This demand research led to the ;reation rf a utilization research
 

integrAted production qnd utilization research
section in 1980. An 


strategy was proposed in CTAT's lcng-range plan of 1.81 (CIAT. 1981).
 

Since then the CIAT cassava program has planned its reseqrch artivities
 

commodity framework. i1lucitrareq,
within a system As the above the 

development of this framework has been evolutionary :nd depond.nt on the 

early linkage of the research program to field testing of its technology. 

Moreover, the above highlights the import4nce to a re earch program of 

r n
 
continually asecasing ncw informotion and making the necezsary astJu 


in program strategy. The following discussion thus incorporates a
 

planning in
significant amount of hindsight in the evaluation of researrh 

the cassava program. 

Research Priority Assessment and Research Strategy:
 

Cassava is often described as a crop produced In poor areas, by poor
 

farmers, for poor consumers. This generalization, although usually used in
 

a disparaging context, nevertheless describes several salient features
 

about the production and consumption of the crop in Latin America, which in
 

turn lead to a dcfinition of overall research objectives. First, because
 

many traditional cassava products, such as farinha de mandioca in Brazil,
 

are principally consumed by the poor, the benefits of technical change will 

be targeted to this group -- first, because their is still significant 

http:depond.nt
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low income groups, and second,
elasticity in demand for cassava among 


because the overall market demand is inelastic and price decline would be 

is generally a small-fArmer cropaignificant. On the other hand, cassava 

in Latin America, grown in marginal environments where the production of 

other staple or cash crops is problematic. Cassava research had to focus 

on small farm systems and by implication the improvement of small-farm
 

incomes, among a population otherwise difficult to tArget in Latin America.
 

The overall objectives of the CIAT cassava program were therefore get by
 

the structural features of cassava produczion and consumption, yet the
 

strategy was faced with an obvious dilemma: inelastic market demand
 

resulted in a major trade-off between improving small farmer income and
 

increasing consumption by low income consumers. Moreover, extremely
 

inelastic market demand potentially resulted in a lack of incentive for the
 

adoption of new technology, and therefore an inability to meet either
 

objective.
 

This dilemma, similar to Timmer, Falcon and Paarson's (1983) food
 

pcice dilemma in food policy development, led to the qearch for a broader
 

range of alternatives and the adoption of the commodity system as the baAis
 

for assessing technological interventions. Moreover, the strategy iq;Ie
 

become one of linking interventions in the cassava commodity system to
 

quite rapid structural change in Latin Amerlc~n aconomias. This entailed
 

an identification of growth markets for cassava, the linkage cf the
 

small-scale cassava producer to these markets, the establishment of i price
 

floor under traditional markcts, and the eventual integration of cassava
 

markets leading to adoption of production technoloav, stabilization of
 

prices in food markets, and an equitable distribution of benefits between
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both low income consumers and small-scale farmers. Demand and market
 

assessment thus were key to strategy definition.
 

Market Characterization in Strategy TDevelopment: Economists should
 

insights to be learned from purely deqrriptive data,
not underestimate the 


especially in a crop like cassava where reliable data are scarce. Table 1,
 

important
which summarizes national food budget surveys, makes several 


points about consumption patterns and the structure of cassava demand.
 

Pirst, cassava consumption is regionally cirimsrribed, which leads to a
 

number of hypotheses about whether preferences, market structure or
 

production factors are rpaponeible. Second, fresh cassava consumption is
 

concentrated in rural areas, with urban consumption being markedly lower.
 

hut nnly
Farinha consumption, on the other hand, is a major urban stqple, 


in the Northeaet of nrazil. These consumption patterns in turn suggest
 

hypotheses about how well cassava markets are integrated given the regionai
 

nature of consumption, how prices are formed in frqgnenred markets, and
 

what the potential is for expanding cassava consumption.
 

Elasticity estimates provide the next level of market
 

and consumption
characterization. They summarize growth potential 


patterns, in the case of income elasticity, and price variqihlity and
 

market size, in the case of price elasticity. Often, as in a case like
 

cassava where coneumption data is scarce, the elasticity have been assumed
 

from the characterietics of the crop. The conventional wisdom has
 

suggested that food demand for cassava is income elastic or even that
 

cassava is an inferior good. Actual estimation, hcwever, suggests 
a more
 

complex picture. First, elasticitiea vary aignificantly depending upon the
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cassava product. This has significant Imp1cations for a research strategy 

research, since that regearch is diiferentiatedthat includes utilization 

Morenver, tbiq requires significant dlsaggregation in
by product market. 


consumption data, i.e. almost e,clusively cro.ss-.ector.al, food budget
 

and significant flexibility in the estimation methodology, i.e.
 surveys, 


by prodct and income stra:a usually requiresestimaticn of elasticities 

estimates of individual, product-spcciftc consumption functions (Timmer and
 

1q82).
Alderman, 1979) rather than conplete, demand systems (eg. qtraI1RA, 


Second, the elasticities arg conditioned on .anderlying structural
 

faeoros end therefore are difficult Lo uuLi :-Lw atd tieii incetpiet when the 

econou.- is undergoing rapid structural change. ThiS i eqpecially true for 

fresh cassava, where high marketing margins and ri'Ay product quality 

result in major differences between rural and urban consumption. Time 

series have suggestd a negative income elasticity but only hecatiie income 

is correlated with overall structural change, especially urhan17ati'n. If 

the effect of urbanization is also included in the estimation, then income
 

elasticitica become in many caoe@ positive, as the negati-e effect or 

urbanization is controlled for (Table 2). Further disaggragation reveals 

asvery aignificant market "Gei.rnd for fresh cassava, especially economies 

shift away from consumption patterns whizh Are subsistence haed to those 

that arc dependent are on market flows (Table 3). Thus, the question for
 

research becomes not how to diversify out of fresh cassava because it is an
 

inferior 8ood but rather how to reduce costs of cassava destined for urban 

marketas.
 

http:cro.ss-.ector.al
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Third, elasticity estimates by income strata suggest the 
potential for
 

And where the data is very detailed, i.e.
 
targeting Low-income consumers, 


can be deacriminated by quality perameters, they suggest the potential for
 

Thus, in the rural northeAsst of Brazil. where it is
 
market Gegmentation. 


up 75 of population suffers from calorie

estimated that to percent the 


casmava 
 resulting in cheaper farinha
 
deficiencies, improved technology 


of the average calorie shortfAll for the

could supply as -much as 20Z 


a figure rierivpd fron estimates of prire elasticLties by income

region, 

(Lynam and Pachico, 1962). Such estinates, however, o ror isually
strata 

Such cgos-pri2e corsilerrtl'I fInLruduue 
consider substitution effects. 


price policy, as well as across-commodity research priorities, into the
 

of the effect price pnlicy

analyein and decision-making. An illustraticn 


can hove on research plinr.ng is Illustrated in the case of the negative
 

the wheat subgidy in Brazil on farinha consumption -able 4); in

effect of 


fac', by taking into account substitution effects. the effect of the wheat
 

subsidy on the target population was in certain qreas negative (Table 5). 

A subsidy on farinha, or even better, technical. charge in farinha
 

have had a more direct and positive impact on

production, could 


malnourished consumers,
 

is at the market level and
The final level of characterization 


evaluates price formation. Price variability for farili, on the order of
 

Figure 5, illustrates both the significant rArktt rink
that depicted in 


attached to the adoption of improved production technoi, gies, especially if
 

the value of market
there is a significant increase in cash costs, and 


under the farinha market,
could a price
diversification that put ficor 


to the lack of significant
Such prico variability may be attributed 


http:plinr.ng
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a feature of fresh cassava narkets which
 
integration between markets, 


Soveral methodologies are available
overcome. 


notably ARTMA methods, path analysis,
 

storage or processing could 

to analyze spatial integration, most 

and regreecion techniques. A path analyvia for fresh cassava prices on the 

a lack of arbitrage between majnrNorth Coast of Colombia (Tablc 6) shows 


one production center Cn
 
consumption centers and the 	dominate influence of 


i.e, the data suggests significant market

each consumption cenier, 


impact of iew

fragmentation. Under such 	circumstances the adoption and 


production technology will be heavily Influenced by local market conditions
 

fragmented a4 well. Seaicltibag fou a 7echanismand rwill therefore be very 

that links &uch fragmented market into an integrated national market could
 

aid in stabilizing price.
 

commodity
Market Priorities: Recearch strategy within thQ eassava 


system in Latin America has as its principal operational objective n-rker
 

with an evaluation and
definition thus starts
divcrsification. Priority 


methodology for ranking market-Rpecific
ranking of markets. A useful 


resecarch projects is benefit-cost analysis within an econnmic surplus
 

framework. The methodology incorporates technical change at either the
 

size, and price change, and can
production or utilization stage, market 

incorporate market growth characteristics though demand shifts. Benefits 

-an tra be compared to research costs. This methodology was applied to 

in the feed versus fresh market inthe evaluation of tcchnical change 

-- although the focus in thisColombia (Pachico, Janssen, and Lynam, 1983) 


case was on market-specific, production technology. The. analysis fc7 Ind
 

that cassava technology development for the animal feed market could
 

of r.urn of 16% pow onnum, 	*omparai t 10.2% £in tho rva hproduze a rate 

market.
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a relAtive shift in resources
Pure efficiency criteria would thus suggest 


to the animal feed market.
 

into account
Economic surplus methodologies to dteA 	have not taken 


prno ats, when evaluating
croes-price elasticities for competing 


oquil1hri im
alternative research investments. Moreover, the partial 


framework provides very limited insights into cassava's ability to compete
 

in alternative markets and the effect price policies would have on this
 

Domestic resource coat evaluation, while not
relative competitive ability. 

LIetleb UdLLexplicitiy ±torpo~atllng croga-price elHOV4t4tF., 

to compete with alternativeexplicitly cnnsidsr CaRava' A ability 


substitutes under a range of policy interventions. The analysiA allows for
 

market locatior, andsignificant disaggregation in production regions, 

alternative production and processiig technologiea and evaluates the 

of cassava versus grain uhsItitutsaprivate and social profits in
 

be incorporated in
alternative markets. An example of the detail that can 


this approach is the Gvaluation of the ability of dried cassav to ompete
 

with maize in the animal feed market in the Northeast of Brazil (Table 7).
 

Since the major portion of surplus maize imported into the Northeast comes 

even atfrom the Center-Waot region, cassava would have a potential market, 


crrcnt yields.
 

IAsue in IARC's in develcping
Target Area Stratification: A principal 


a research stratesy is how to deal with variation in such large target
 

This usually applies to variability in production constraints, but
areas. 


in the case of cassava as well entails a stratification by market
 

poteDriul. 4"CA AnMeVRA rompptex with different MIht~tuteA in the animal 
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markets, the potential to diversify end

feed, flour, starch and food 

on prices of substitutes -- andmarkete in particular region will depend 


costs
4ssociated price policies -- cassava production and proceAqing --

The prncess requiressubject to technical change -- and transport costs. 

regions andstratification iof anrh cntinry by consumption and proditctlon 

then linking the region with the "comparative advantage" in cassava 

mostproduction -- which often includes equity weights -- with the 


profitable market in the principal consumption centers. The process for
 

che whole trser area both duflnen rwiuLivw UiiakeC priorities and isolates
 

production sreas, which in turn can be characterized in terms of production
 

a specific marker prnduiction region
constraints. In very way and 


stratification circumscribes the areas where research will have the highest
 

probability of success, especially since production terhnnlogy and market
 

development are integrated. Private and social cost accounting within a
 

DRC framcwork at a relevant level of disaggration provides a very practical
 

methodology for such "low resolution" stratification.
 

Evaluation of Technological Alternatives (low resolution): The
 

integration of
research strategy in the CIAT cassav'a program is hased on an 


both production and utilization research. Economic surplus methodologies
 

have usually been appliedi when evaluating technological options, normally
 

alternative production technologies within a single market. Howevpr, when
 

research options are set within a complete commodity system and are.
 

to include utilization research, more flexibility Is
therefore expanded 


are First,
required of such methodologies. Two modifications necessary. 

lluwiUS ShiiLbthe supply cutve A4da CO De divided Into product saUgZU, 


In Cio supply of processing or marketing services as well as shifts in the
 



curve Preebairn, Davis and rdwarda, 1982 for one
 
farm-level supply (see 

in which the shift nperates through a derivedsolution to this problem 


demand curve for the farm commodity). Second, rpseaarrh can modify the
 

characteristics of the corrnodity for the consumer, either through quality
 

enhancement or improved convenience, including reduced purchase and/or
 

prcparation costs. Theas types Of techntcal change result in tipward -hifts
 

in the denand curve.
 

'ihese two types Of ahifta were amp!oyed to evsluare p.0,LPiL1r tLjLUL11 

(Janssen and
to research on cassava deterioration and control measures 

research could provide benefitsWheatley, 1985). For Colombia alone such 


on the order of US$19 to 28 million per year. These benefits could be
 

compared to alternative interventions in the commodity system, either
 

production technology or alternative poat-harvest technologips. Tn this 

cauc the analysis justified a nmmlttmant of resources to developing a 

storage technology for fresh cassava.
 

Ex-ante impact evaluation using economic surplus models have tended to
 

cn efficiency criteria. Introducing equity considerations For
focus only 


both consurcre and producers introduces further complexities. Such a
 

methodology has developed for seensupplv 3hift; within a single market
 

extended to Include
(Pachico, Lynam and Thnes, 1987) and could easily be 

shifts in demand. However, evaluating the efficiency and equity impact of
 

post-harvest
the simultancoue introduction of both production and 


a multiple market context, quch as is required in the
technologies within 

uabsava case, requires either a general equilibrium fromcworlt (Quioon and 

usually not justificd within aBinuwatLger, 1983) -- the cost of which are 
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such a model already exists -- or simulation. 
crop research program unless 


for ex-ante impact evaluation of
 
Such a simulation model wag developed 


and development

technical change within production, fresh market storage, 


for animal feed market (see Janssen and Lynam, 1988).

of the dricd cassava 


In such cases the data requirements expand significantly and the model 

requires a detailed understanding of the region to be studied. Thus, the 

this is athat particular region
decision will have already been made 


priority within the resercb pLugram' s target area.
 

in Latin America
Technology DesIgn: Research strategy for cassava 


thus focused on an intearation of production and utilization research.
 

supported market diversification, which in turn
Utilization research 


the effective demand for production technology. A principal
created 


objective was to maintain the comparative advantage of small-scale farners
 

major design requirement fcr both
in cassava production, and therefore 	a 

was to effect a linkage between theprocessing and prmduction technology 


producer and growth marketR. The animal feed markets
small-scale, cassava 


followed by
and the frcsh food markets became the two priority markets, 


cassava flours for human consumption and atarch. Technology design
 

or market focus. Technology
therefore would have a very definite product 


ensure compatability between producer, processor
dcaign also would have to 


and consumer requirements. Finally, technology design should result in a
 

eventual benefits to the smAl1-scale prcducer and the low-income

bias in 


role of cassava in Latin
 consumer, that is reinforcing the traditional 


American economies but within a rapidly nhanging vvotomic climate.
 

Variation in product or ronnrodity qualityProduut Characteristics: 

hve aiot been overlooked but have probably not heen
characteristics 


0Wi d l 
ZZ' d 'Z l z l 8 06 1' : ". 	 -i- I0 : 0 1.1 
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in crop research programs -- except in fruits 
systematically incorporated 


for quality characteristics
 and vegctables --, particularly where breeding 


ir.a trade-off with yield potential, eg. protein ccntent in wheat
 
results 


or grain size in beans. Nevertheless, in a commodity purchase the consumer
 

product characteristics) in the 
trades off price and quality (among other 

trades off yipli And price
UlUE1011 from a product rangc, whbile the farmer 

there are large differentials for quality

(especially where 

of variety. ConRumer preferences, the 
characteristics) ir.his choice 


determinats of price differentials in pvi-dict markets, and market
 

the basis of quality charactrIptics become key issues in
 
segmcntation on 


in a research

technology design decisinns. Moreover, product quality 


just m;inaged at the level of variety development but can
 
program is not 


also include processing and storage technologies.
 

on
censumer choice focuses
At the technology design stage analysis of 


different

evaluating consumer prAferQncQa, i.e. the relstive inp.irtAnce of 

choice. In the testing stage, however, thein consumer 


consumer evaluation shifts more to acceptability trials, often through well
 

can isolate issues requiring very
 

characteristics 


Such itiidies
structured consdimer panels. 

research. For example, certain environmental corditions. as yet
detailed 


a
result in fresh cassava turning hard and glassy,

not fully specified, 


was found to be tinacceptable to consumers. Research
 
charactcristic that 

,.,nearcraA rho hiehrrIcial chanues leading to 
rcqiramonvo avQ £irt t 

chis condition, how theee are determined by environmertal 
factors, and then
 

interventions which would retard the proces.
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on fresh cassava had to
direct its research
The cassava program, to 


sort out in more detail the underlying determinants of demand for the
 

the factors determining consumption levels of
 product. A major issue was 


caesava vcrouB other starchy staples In urban areas and whether these 
could
 

to go beyond the
 
in turn bc moditied. To do this the analysis had 


nf demand or consumption
and specifA
traditional pricc inocme Hrinr 


In generral, consumption is a function of product price, product
functions. 


consumer
characteristics, and characteristbrM, including income level.
 

This specification is conceptually different from Chat in an hedonic price
 

the bean example in the next section). Price is not

model (ece 


prcdetermined by product characteristics; rather, price is one among
 

several other product characteristics that Influences consumer choice, with
 

that choice being constrainted by certain characteristics of the consumer;
 

not just the budget constraint.
 

A study waa designed to evaluate the determinants of starchy staple
 

coneumption (cassava, yam, plantain, potato and rice) in the Atlantic Coast
 

of Colombia (Janssen, 1986). A stratified sample of consumers were asked
 

to provide a positive or negative response for each commodity to a range of
 

starchy staples. Consumers
 
common descriptors (17 in this cqse) of the 


income and residence. Product scores were then
 
wcre stratified by 


more prcperties across

evaluated by factors analysis to isolate global 


Four factors, in fact, explained 77% of the communality of
starch staples. 


tactors coULd be deseribed ab iuLcinsic

the original matrix. These 


The factor

quality, purchasIng convenience, availability and price trends. 


scores fur the four characteristics were then calculated for each commodity
 

in the case of cassava
The dominant score
and consumer stratuni (Table 8). 
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was the inconvenience attached to the piurchase of cassava. Intrinsic taste 

staples, apart apparentfactors were little different from other 	 from the 


prefercnce for plantaln.
 

estimated by incorporating factor
A global consumption function was 


a linear regres3ion
scores, price per calorie of each staple, and income in 


The results indicate that in-shop availabilitv had a
analysis (Table 9). 


very positive effect on staple consumption. More consistent availability
 

of rice, which had the highest score cn this factor, increased con~umption
 

'y some 20% over the other staples. Riuylng inconvenience had a very marked
 

as
negative effect on staple consumption, which declined in importance the
 

area declined, and had the largest effect in metropolitan
size of 	urban 


If caesava's score on purchase inconvenience were halved, per
areas. 


16
capita cassava consumption in metropolitan areas would increase by kg
 

over the present consumption level of 30.5 kg. There was no potential for
 

Thig thus focused research on
 pure price decreases to have such on impact. 


improving convenience in Chin case, principally in the purchasinI sphere, a
 

finding recently suggested by Senauer. Sahn and Alderman (1986) when
 

rice in Sri Lanka.
evaluating whcat versus 


an nexpensive storage
Improving the convenience of purchase requires 


technology that improves shelf-life in both the marketing chain and in the
 

home. Perishability results in "srrtictural" constraints becoming very
 

important in determining consumption levels. Understandlng suth sructurll 

-- analogous to the cnnFumer characteristics specified in thedeterminants 

model above -- can aid in segmenting the market and/or insuring that 

target, low income populations. A consumption function for
benefits 	reach 
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which focused on particular consumer
 
was estimated 


which influenced consumption levels (Table 10). The
 

fresh cassava 


characteristics 


out in more detail the convenience factor. The
 
equation fleshes 


as reflected in whether
housewife's time becomes a principal 	constraint, 


by the number of children (although

OuL1de home and 


an a justment for adult equivalency). Market
 

she it amployed inhe 


this coefficient is also 


access, in a sense the time and mnnetary cosat to a retail outlet, had a
 

was

significant impact on cassava consumption. Since market access 


women of poorer

negatively related to income and since the in many the 


as servants, technology would have an
households worked domestic storage 

impact on these households if it reduced ptirchase frequency, on the one 

hand# and resulted in cassava moving Into neighborhood, retail outlets, 

rather than just to larger market plaoes, on the other hand. The income
 

Since
effect is only marginally negative --	 an elasticity vf about -0.1. 

many of the consumer characteristics are negstively associated with income
 

have produced a very
in this case, this croag-sectional estimate wculd 


and

negative income elasticity purely because of "structural" constraints 


not due to a pure income response.
 

New product develcpment is not commonly
Product/Market Development: 


within crop resesrrh programs. In general, the private.

practiced 


a comparative advantage in

A.r-processin2 sector fA seen 	to have more of 

in casava, as compared to wheat or maize 
product development. However, 


for example, there has beft relatively liLtle research in thio area, In
 

particular, it appears that very large market size is necessary to motivate
 

the private sector in ouch reseArnh, as can be seen by the
 
investment by 


only actor in this fiAld until the very

fact that Brazil was virtually 	thc 
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agro-processing industry

cassava industry, and the 


recent rise of the Thai 


the market oriented strategy of the
 
that has developed with it. riven 


in this area, new product

and lack of research
cassava program the 


development isa pmtential research focus.
 

such that technological
is organized
A crop research team that 


a particular

intervention can come at any stage in the commodity 

system has 


to new product development.

in designing technologies leading
flexibility 

focrus on a least cost design to the whole 
in particular, the research can 

cassava production to product consumption. Such a systems
System from 


approach was used to design a composite flour system. where cassava flour
 

As seen in Figure 6 there
 
would subatitute for wheat in bread consumption. 


and the
between the technical research 

is a significant interaction 


a result of clear specification

economic research, a feature that ariaes as 


of research problems at stage product s-stem. Moreover, the
each of the 


most
 
focus is on design of the overall ryitem, especially ensuring the 

appropriate linkages between e8ch stage.
 

countries
 programs have been advocated for tropical

Composite flour 


cases have been successfully
since at least the 1930's hut only one or two 


CIAT's research in
 a short period of time.

implemented, and then only for 


factors 

focue-' on isolating the technical and economic that
 

this area 


in of this market. Traditional composite

dctermilned success development 


where conversion
 
flour schemes were based on relatively large factories, 

root supply was usually
low, drying coets were high. and 

rates were 


costly. Even in small-scale plantA conversion rates 
remained
 

Inadcquate or 


low because of pealing of root* and inadequate particle size when put
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organize the mixing and distributiOn
Also, how to
through a hammer mill. 


cassava
waR not clear; i.e. wee the

the lowest cost
of compositu fiuur at 

or at the
at independent mixer,
the wheat m11l, an

flour to be mixed at 


producers to be integrated

Likewise, how were small-scale cassava
bakery? 


into the system?
 

finding that unpeeled, dry chips of a 
The key to the system was the 

"grit" size could be milled in a normal wheat mill -- i.e. a roller mill -­

and peel and fiber could be separated from a flour of requisite particle 

mixing were sclved. The 
Conversion rates and organization of

site. 


-- essentially washing and
 
parameters for village level drying were defined 


tray drying. Bakery evaluation found differences in bread quality
 

market development to
 cassve variety used, thus linking
depending on the 


consumers were drawn from a
 
production technology. A panel of bIers and 


that the bakers could make adjustments in
 
larger survey, and it was found 


s 
 on
 
their dough so that ccnsumers found no difference be.tween bread based 

a 154 cAssava flour mixture. The research 
both pure wheat flour and 


the system from production to
 
defined the requirements for entire 


consumption.
 

Tachnology Transfer:
 

framework can be

within a commodity aystem
Technology design 


commodity research
 
integrated by an appropriate discipline mix within the 


a
is organi2ed within 

is less clear how technology transfer 


program. It 


how demand and marketing analysis
in turn
commodity syteam framework and 


The CIAT cpsgava Program has approached the
 
supports the transfer process. 


a project framework, what
transfer in are
 
issue by urgurLlzing technology 



The basic strategy is that
 
termed integratcd caoua&a de'.,elopment prTjte, 


provide the incentive for
 
the introduction of utilization technology will 


the target

the adoption of production technology. The process relies on 


area stratification startsd in the technology design stage, 
in which market
 

to regional romparative advantage in production. The
 
potential is matched 


new processing technology is
 
vertical integration of the system, In which 


Rnd markets, are developed within a
 linked to both production systems and 


forms the basis for replicarion. The analysis

pilot project, 	which thpm 


this process shifts from demand research to a focus 
on
 
that supports 


marketin8 research. Thp subject of technology transfer in a commodity
 

but what can be
framework is trcated in detail in Janesen and IvnRm (1988), 

said here io that there is little development tn the literature of 

that iq designed to support agriculturalmarketing and 	demand analysis 


technology transfer.
 

Demand and Marketing isues in CIAT'S Bean Program
 

Phaseolus vulgaris, is an important, inexpensive

The common bean, 


CIAT's
 
protoin gource In Tatin America and the highland regions of Africa. 


research on beans started in the early 1970s and from the beginning had a
 

diagnosed to be the principal

very strong breeding fncus. Diseases were 


the crop, which as well resulted in
 
constraint on productivity of 


therefore
 
significant risk to intenalfying bean systems. Breeding 


concentrated principally on introducing resistance for a significant range
 

In this regard the bean
 
of bean diceases into commercial grain types. 


program chose tu focus on the developmcnt of production technologies as a
 

means of increasing production and utilization of the crop.
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part bean's
followed in from 

This focus on production technology 


margins for dry beans are low.
 
marketing characteristics. Marketing 


for some 70 to 80% of
 
Breeding could lower production costs, which account 


seen to be a means 
the final consumer price. Low~rfng consumer prices was 

cheap source in the diets of 
of increasing beans' role as a protein 

in the twc regions. In Africa the fozus was more on 
low-income consumers 


subsistcnce consumption, while in Latin America the 
goal was improvement in
 

In Latin America beans are
 the nutrition of the low-income urban consumer. 


farmers in production areas,
also a principal source of income 	for small 


which created a potential trade-off in simultaneously meeting both
 

objectives,
 

The Influence of Market and Demand Characteristics on Research
 

Strategy Definition within the Bean Program:
 

Marketing and demand resesrch has influenced the tean program's
 

Firstly, marketing and demand characterization has
 
strategy in two ways. 

:,f .4ey ,-vr4r-r. as breedine obletives.Jcfincd tho impeoanca 


to 
 resource

Secondly, trend analysis of demand has helped define regional 


allocation and to differentiate research strategies between the two
 

continents.
 

cassava, beans do not have wide versatibility in their
 
In contrast to 


end uses. Wherever beans are grown, they are grown for direct human 

In different countries of the developing world they might be consumption. 


consumed in various ways; in soups, 	as a stew. mashed or mixed with rice.
 

are consumed in the developing world

other products
Although some bean 


(snap beans, green shelled beans, bean leaves), they were not considered to
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them as target products. Also,
 
be of sufficient importance to include 


a
of bearni as a poor people's protein,

given the nutritional importance 


focus on enhancing this role wag considered sufficient.
 

beans is the inge variability in bean grain

The principal feature of 


cream and mottled beans of different
 
types. Black, white, yellow, red, 


having different

and exist, different countries
$rain sizes forma with 


The major
of these characteristics.
preferences for combinations 


be with relevant
therefore to matched the 

commercial grain types had 


the three headquarters breeding programs is
 disease complex. Each one of 


types. Since these grain types

responsible for certain commerciqi grain 


have specific importance in some countries, breeding for quality
 

charactcristics also implies a geographical responsibility 
(Table It).
 

in demand due to underlying population, income and
Long-term trends 


formed a Recond important input into CIAT bean
 
urbanization trends, 


can he in Table present consumption in
 
program's activities. As seen 12, 


higher than in Africa. However, demand
 
Latin America is considerably 


a
decade will occur primarily in Africa, where 

growth in the next two 

burgeoning population and a low average income level 
highlight the need for 

is rapidly urbanizing, a 
rapid production develnpment. Although Africa 


very substantial share of bean supply will still be consumed without being
 

so spectacular, but the
 
marketed. In Latin America, demand growth is not 


to supply market demand has not been adequate

capacity of the bean sector 


(Table Whereas bean production

and large imports have resulted 12). 


the generRtion of highly
improvement In Latin America is directed towards 




to improved
that necessarily contribute

marketable (commercial) varieties 


farm income, the empahsis in Africa is towards vield expression.
 

Marketing and Demand Research for Technology Design
 

bean technology design
The input cf marketing and demand research in 


firstly, defining commercial requirements of
 
has focused on four issues-


group selection on the
 
improved bean varieties; secondly, farmer target 


demand and demand for specific grain types; thirdly,
basis of aggregate 

on the basis of market integration studies; and 
:arge area selection 

finally post-harvest storage prob~pmR and their impact on bean consumption. 

first two iGsues have received the most Attention in the bean program
The 


and only methodological advances in these two areas will be discussed.
 

With respect to the definition
Preferences Studies among Consumers: 


of commercial grain typo requiremenits, It should be understood that
 

obtained through breeding are often related to
productivity improvements as 


major or minor changes in color, seed type or other characteristics. 
These
 

influence commercial acceptance. For example,

characteristics potentially 


yield potential and grain size. In
 
a negative relation exista between 


turn, in many markets small grain types obtain inferior prices. 't follows
 

of new varieties an

define commercial characteristics
then that to 


understanding of consumer preferences is required.
 

bean program has irndertaken considerable research on the
 
The 


is that long

definition of these quality characteristics. The hypothesis 


hy consumer preferences more 
term acceptance of ncw varieties is defined 

channel. The marketing channel is
 
than by requirements of the marketing 
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the farm level. it is
 nonsumer preferences to

e-pceted to transfer these 


program that the marketing channel has an important role in
 
clear to the 


variety, but its long-term

the acceptance or non-accptance of a new 


evaluation criteria are defined by consumers, while 
its short-term criteria
 

should be incorporated in technology tranfer rather than in design.
 

first requires a clear
 
To measure consumer preferences obviously 


Table 13 presents

of different product characteristics.
specification 


dry beans. It is clear that overall
 
thosec characteristics identified for 


of a bean is a complex function of a large
certain type
acceptability 


of consumer preference
In the initial stages
number of characteristics. 

were rather open ended,
research, ifterviawo 1uv', had a wide focus and 


consumers were high at
 
Demands on the interviewer and on the interviewed 


The structure of the interview and the elicitation of opinions
this stage. 


and informed interviewers.
trained
in an objective way reqnired well 

with a wide range cf preference
Moreover, these interviews, which dealt 


consumer for a considerable time
 
parameters, requirod the attention of the 


(often more than an hour).
 

to
 
The application of sophisticated analytical methods 


was often constrained, especially
semi-open-ended, wide-ranging interviews 


by the difficulty in obtaining sufficient, complete 
observations. Consumer
 

analysis and
 
mesns and frequency analysis, factor 


stratification, 


these studies.
 were useful analytical methods for 

correspondence analysis 


strongly country specific, they
 
Since the results of these studise were 


will not be discussed.
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On the basis of the preference characterization, 
it
 

Hedonic Princing: 


In such a
 
ie often possible to isolate a more specific preference problem. 


can valuable insights.
 
case more sophisticated analytical methods give 

Prices of different 
Hedonic pricing is a powerful method in this respect. 

crop are obtained through market information systems.same 


be inr1iided, interviews
 

varieties of the 


varieties are 


The prices
 

When prices of non-traditional to 


be executed. average
with retailers and wholesalers can 

nr inrrvipwq then
the market information gysran rbp are 


obtaincd through 


resulting
consumption characteristics.
regressed on specific The 


a 9penific characteristic.
coefficients express the value of 


In the case of beans for Colombia, the following equation was
 

eatimatcd: 

Price = f(grain size, grain ;orm, color) (1)
 

five were commercially

Thirty varieties were included of which 


was measured as a continuous
 
available at the time of study. Grain size 

while grain form and color were measured100 grams),
variable (weight per 


of the
 
as dummy variables. The equation was able to explain 61% 


on
rrain size had a very sig-iffcant effect 
variability in bean prices. 


can expected to receive a 30%
 
the price. In fact, large grain typea be 


Crain form was not significant. With respect to color, red
 
price premium. 


10%.
 
or red-cream mottled beans received price preni!,ms on 

the order of 


clear. In order to 
The implications for research design were very 


market access, varictal development for Colombia should be
 
obtain good 

the red red-cream mottled grain types. If bean 
concentrated in larger, or 
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types, because these have higher yield

breeding focuses on small grain 


a lower price, these

potential and can be supplied to the poor constimer at 


in order to
grain types should out yield large grain types by more than 30% 


Although such conditions increase selection

be attractive to the farmer. 


they in turn increase the final
 
parameters in 	the breeding program, 


probability of 	success and expected pay-off.
 

to dafine I.,nlity rhr 1rrir Ir
tnother method 	which might help 


is conjoint analysis. Tri corparison with hedonic
research programs 


less demand on the interview and more
pricing, cijoinint analysis puts 


(nnjnint analysis only requires rank
demand on the design of the study. 


orders, but greatly increases its efficiency if specific cnmhinatinn9 of
 

in question can be included in the interview.
the quality characteristics 


For more information see Steenkamp (1987).
 

Target Group 	Selection: Equity considerations
Farmer and Consumer 


stimulate many re search progrAms to design technologies that benefit small
 

ever large farmers and CTAT's hean progrAm is no exception. in subsistence
 

situations such a choice is rather straight forward, but in market-oriented
 

i.elfare might 	be
economies a trade-off between consumer and producer 


over 70% of the population lives in urban
expected. In Latin America 


Breas. Research to decrease food acquisition costs to 'he poor, urban
 

dweller is highly justified, but not necessarily compatible with the 

small farm income. To evaluate such trade-offsobjective of 	 improving 

involves detailed knowledge of consumer demand.
 

are highi:
Within a number of countrice in Latin America, bean marketa 


cheap (often small)
stratified, with some expensive (often lay&*) and sonic 
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these grain types often originate in different reglons

grain types. Since 


of the country, poor consumers can be targeted hy 
concentrating research on
 

the case of beans in Brazil, the
 
been production in a specific region. In 


production technology should he hiased towards
 
question was asked whether 


can be targeted by ;en--climbing
or not. Small farmers 	 or
 
small farmers 


to Asociated cropping. Large

climbing m~r-1ri:%1 and varieties adapted 

targeted by breeding Precr, ,ech.nizable beans. Small farm
 
farmers can be 


.41ong with consumer
 
and large farm bean supply functiong were estimsted 


integrated In a
strata and then were

demand functions by income 


were 

partial-cquilibrium model benefits; to the different groups then
 

assessed (Pachico, Lynam and Jones, 1987).
 

cf this exercise. Production technology
Table 14 shows the results 


cnsidershle Anal henefits.
biasod towards small farmers would bring them 


tn this situation large farmers would actually be net losers while 

casewould obtain access to slightly cheaper heans. In 
consumers 


be hiRsad towards large farmers, the sTna1l
productionl technology would 

On the other hand, consumers, qne
farmers would lose considerably. 

among them would chtain access to considerablyespecially the poorest 

is clear: either small farmers or poor
cheaper beans. The dilemma 

consumers can be the target group of new technology, but it is impossible 

to benefit one group without A reduition of benefits to the other. The 

the domain of economic analysis.solution to this diletmma is outside 

policy makers a clear and obecCtive view of
RaLher uuiuwi!4.laly6is offers 

the conecquences of alternative choices.
 

Marketing and Demand Studies for Technolog: 	Transfer:
 

fccuses on new varieties.
Technology transfer for the bean program 
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a new variety in a certain counrry rhows remarkable
The introduction of 


similarities with new product release strategies as designed and reported
 

in the marketing literature (Kotler, 1976). The product (seed) should 1he
 

widely availublu aizd Iii sufficient quantities; the users of the new product 

(farmers) should have appropriate information on what to expect; the price
 

at the moment of release should allow its diffusion.
 

Rescarch with respect to varietal release 6trategies is in its initial
 

stages within the bean program. For a number of rnuntrieR in Central
 

America, varietal release strategies have been compared and evaluated, in
 

order to improve their effectiveness. For Colombia, the effect of import
 

policies on bean price and on the subsequent chances of successful release
 

of a new vcrieey has been studied. Seed production schemee are being
 

tested; the effect of risk aversion and volume limitations on the behavior
 

of market agents with respect to new varieties Is binog researched. With
 

respect to technology tranfer the importance of marketing and demand
 

studies for effective transfer strategies will probably surpass its role in
 

strategy or design definition,
 

Conclusions
 

Demand and marketing analysis is not often systematically utilized in
 

research plenning of commodity programs. The reason is pArtly 

1pr &atizu t[iuita 1. Biuilogica! iesefflUI teL~dS UELI Ll ,LOduC~l:Jlt focused and 16 

usually separated from "food technology" research, which focuses on
 

utilization. Moreover, economics research tends to be separated from both
 

other areas. Because demand and marketing analysis is very dependent on
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problem definition to be effective, this separation usually precludes even
 

any zQnsideration of 1 rimnand-r{de problem. 

The other reason is the general lack of an integrating framework for 

such research, which has precluded problem identificaticn from leadIng to 

problem resolution. For example, the market demand fRced by a commodity is 

usually taken as unalterable in agricultural research rather than an 

indication for 6:mand-eide research. The commodity system provides such an 

integrative fra;._,.ork for linking production anqlysis to derand and 

marketing analysis, and in turn for linking research on production
 

technology with that on post-harvest technology. Dfemnnd and mrketing
 

analysis thus completes the picture in a commodity system but in the
 

process expands the scope of commodity research programs.
 

The cases of the CIAT cassava and bean programs were utilized to 

illustrate the diversity in the methodologies utilized and how methodology 

and data collection mcthode need to be selected on the basis of the 

researca question being askcd. This "problem identification" in turn 

d4epends on the state of development of the research program, the type of 

crop, and the itst of I~IilnpiPnr nf Agrriirir1 msrlPra. This, in the 

bean program demand and marketing analysis supported the developnent oF 

production technologies, while in the cassava progrnr sith analysis led the 

research very heavily into the post-harvest area. 

John Mellor (1977) has also pointed to the need for methodological 

flexibility in planning economic analysis for agricultural research 

programs. Him advice is applicable to the selection o.Z demand or marketing 



38
 

Rcientsts) must recognize the
 
methodology and is worth repeating: "(Social 


a general equilibrium approach in thig extraordinarily
impracticality of 


complex area and settle for numerous partial ApproAcheR .... They must
 

wrld Ro tat

immcroc thcicolveo in the operartional contexr nF t-hI rp1 

they many choose economically among the many posgihla "partial" problems 
in 

allocating their own potentially valuable rPsnnrc@eF." Unfortunately, this 

which now runs counter to the mainstream of Che agriculturalis advice 

economics professicn.
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Table 1. Latin America: Annual Par Capita Consumption of Cassava
 

by Region and Rural-Urban Statues
 

Country and Urban
 

Region 
Rurl Town CIry 

(kS) (kg) (kg) 


Colombia (1981)
 
Atlantic Coast 72.7 42.3 

Eastern Region 39,0 23.5 

Bogota - 7.2
 
Central Rcgion 35.4 12.5 

Pacific 17.3 8.3 


Peru (1971-72)
 
North Coast 1110 10.6 9.7 

North Sierra 18.0 7.5 -

Ccntral Coast n.a. n.a. n,a. 


Central Sierra n.a. n.a, n.n. 


South Coast n.a, n.a. n.a. 

South Sierra n.a. n.a. n.a. 

High Jungle 82,2 14,2 -


Low Jungle 101.8 73.6 15.5 

Metro Lima - - 4 


Brazil (1975)
 
Fresh Cassava
 

North n.a. 1.8 0.4 

Northeast 5.2 3.4 1.9 

Southeast 4.7 2.8 1.7 

South 23.2 7.0 5.7 


Centor-Weet n.a. 8,2 2.6 

Farinha
 

North n.a 49.0 45.5 

Northeaet 55.0 31.9 21,4 

Southeast 10.5 3.3 2.2 

South 4.4 3.2 0.5 

Center-West n.a. 3.7 2.2 


Source: Lynam, et.al, 1987.
 

AvarAgA
 
(kg)
 

54
 
31
 

20
 
12
 

11
 
17
 
4
 
2
 
5
 
I
 

71
 
65
 
A 

2
 
4
 
3
 
16
 
16
 

54
 
44
 
5
 
4
 
4
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Table 2. 	Latin Amnerica: Time Series Eetimates of Demand
 
Claeticitice for Frceh Coooava in the Poriod
 
1965-84.
 

Colombia Ecuador Paraguay Peru 

Own Price - 0.30 - 2.08 - 0.10 - 0.20 

Income 1.60 1.38 - 0.13 0.03 

Urbanization - 0.16 - 0.99 - 0.13 - 1.03 

Wheat Price n.6. 0.45 0.07 0.11 

Rice ?rice n.s. 2.42 - 0.64 

Sourca: Lynam, wt.al., 1987.
 



43
 

Table 3. 	Colombia: Disa8Sregation of Demand Parameters fEr Fresh
 

Cassava in Rural and Urban Arese, 1981.
 

Parameters 	 Rural Urban
 

Population Growth - 0.1 3.7
 

Incomc Elasticity 0.28 0.38
 

Per Capita Income Growth 2.5 1.4
 

Dcmand Growth 0.6 4.2
 

Wgeighted Average 0.51 (0.6) + .A9 (4.2) 

Weihrs are distribution of total conaumption between rural and
 

urban areas in 1981.
 

Source: Lynam, tL.al., 1987,
 

2.4 
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Table 4. Brazil: Relationship between arinha de mandioca and 

wheat flour prices and cowisumptIor, I960-80. 

1960 1970 I980
 

Farinha Cznsumption 26.3 23.5 12.0
 

(, /c ap.ta) 

WheAt ConAumption 26.2 25.2 "5,2 

(kgs/spita) 

Farinha/Wheat Coneuirption 1.0 0.93 0.26 

Farinha/Wheat Prices 0,61 0.64 2.95 

Source: Lynam, et.a1., 1987
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EffQcts of Wheat Subsidy on Daily Calories Consumed.
Table 5. Brazil: 


Commodity South Southeast Northeast 

and Income -

Strata Urban Rural Urban Rural trhan Rural 

fe 

I gin salary -18 -52 -149 -8 -33 -47 

2 min salary -33 -115 -21 51 -14 -45 

5 min salary -52 -195 15 127 [ -43 

8 -in salary -60 -231 32 162 23 -42 

Wheat 

I min salary 85 97 27 5 77 15 

2 mln salary 75 89 31, 2 89 18 

5 min salary 61 77 41 0 106 22 

8 min salary 53 70 45 0 113 24 

Cassava flour 

I min salary -7 -30 -8 -30 -5 23 

2 min salary -3 -14 -5 -14 -1U -44 

5 min salary 3 6 -I 6 -90 -133 

8 min salary 6 17 1 17 -113 -177 

Total 

I min salary 60 14 -30 -33 39 -9 

2 min salary 40 -1.1 7 39 34 -71 

5 min salary 13 -112 55 133 27 -154 

8 min salary -1 -145 77 178 23 -195 

Source: Lynam, ot.ml,, 1987 
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Table 6. 	Colombia: Path Coefficients between Cassava Retail Price
 

Series in Five Different Towns in the Atlantic Coast
 

Region, 1970-1984. i
/
 

Production Areas
 

Conaumption
 
MonteriA Sonr MArta


Art;s Barranquilla Sincelejo 


0.40
0.51 0.02
Barranquilla 

-0.05 - 0.42 
Cartagena -0.26 - 0.34 l 

- - 0.71 -0.06 0.32 ­

/ 	Values assume the C.rtagenq price is dependent on the
 

Barranquilla price.
 

on rbe
±/ Values accume the Cartagena price is not dependent 


Barranquilla price.
 

3/ Sincelejo prices from 1979-1984.
 

Source: Janssen, 198C.
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Brazil: Private and Social Coats of Supplying Maize ind Driei
Tabie 7. 

Cassava in the Fortheast, 1986.
 

Private costs Social costs
 

Absolute Csisava1
1.aize Absolute Cassava/maize
 

item (CrSt) A) (Cr$!t) (%)
 

Locally produced maize 1517 86 105 88
 

Maize from south 1616 81 1468 81,
 

58
Maize from central west 2494 52 2120 


Imported maize 1705 77 1675 73 

Locally produced caasava 1306 1231 

Maize price 1690 77 1690 73 

Source: Lynam, e .al., 1987. 
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Table 8. Atlantic Coast, Colombia: Factor Scores per Crop, Average Values
 
of Total Sample.
 

Factor 1 Factor 2 Factor 3 Factor I 
"buying "intrinsic "in shop "ghort-term 

Crop inconvenience" value" availability" price trends" 

R±ce -0,77 -1.00 0.85 -0.64 

Potatoce -0,35 0.08 0.00 1.20 

Caseava 1.75 -0.18 0.05 0."2 

Plantain -0.69 1.42 -0.2( -0,75 

Yam Ob.6 -0.32 -0.89 0.64 

Source: Janssen, 1986.
 

61,'d 9GIZI 896T1 :'1S ,. -£.. 5- .l: 4
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to FxplA1n 	 C;Liava and Other Starchy Staple Corsution inTable 9. 	 Results of a Hedor.c-enuand Model 
the Atl tic Coast Region of Colombia. 

Price
 
chnige to
 

of 	 Shifts / obtainEfiect of ,Effctof Effect 

buy'Ing in-.shcp price Inconi Price in cassava sibdlar 

,Qrnic.ence availability trends elasticity :1ath'it" cnsutticol shift 

(cal/year) (csa/year) (cai/yeqr) (kg) 

38912 -26710
Total ample 
('. i) (-3.28) 

-46% - Lage tawns 26544 	 0.04 -0.69 15.6 
(0.27) (-1.54)
(2.50) 


- Int diate town ;6937 	 -0.17 -0.66 10.9 -28% 

(1.03) (2.21)(2.28) 

8.8 -17%-0.17 -0.62 
- Large vllapa 19556 

(1.54) 	 (1.00) (-1.92) 

N.R. /-4.13 -0.70 -4.4 
-8701 

(-0.59) (0.67) (-2.21) 
- Smll village 

in cassava 	ccnvaience per urbanization sttra=The reported shift is the pr~ur.tw of the aexpeted change 


tinve die effet of buying c-xxex4ice on consumption.
 
-

- N.R. -	 not relevant. 

Sourre: Jfemm, 1986. 

http:pr~ur.tw
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Table 10. 	 Bucaramanga, Colombia: A Model of Fresh Cassava
 

Consumption in Urban Areas
 

Coefficient
Fector 


Intercept: 	per capita annual consimption 75.7 

inccme: change per 100 pesos of monthlv family incnme -.14 

-22.6Number of children in family 


Housewife is employed 

Family has a refrigerator 7.8 

-18.2
Barrio with poor market access 


Barrio with reasonable market access 	 -10.2
 

-5.8
Barrio with good market access 


* Coefficient significant at the probability level of 56.
 

Source: De 	Haan, L986,
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Table 11. Main Groupa of Commercial Grain Types in the Developing World,
 

CIAT's Bean Program Breeding Responsibilities.
 

Estimated Breeding 
Production Program 

Crain Type Main Production Region (tons) Responsible 

Africa, L.A. Andes 1,600,000 I
Medium Reds 

Blacke Brazil, Mexico, Central 
America 1,200,000 1 

Small Creams Brazil 1,000,000 IH 

Large Creams, Pintos Mexico 850,000 II 

Whites Northern Africa, West 
Acia, Argentina 650,000 II 

Small Redo, Pintos Brazil, Central America 600,000 1 

300,000 1Yellows Mexico, Africa 


Sourca: Bean Program, internal information.
 



52
 

Table 12. Trends Ln Bean Ccstmption in Africa and Latin Arrica 

Consuation 

(COO er) 

Projocted 
Consumton 

2985005 

(000Tnsa) 

trban 
Population 

1985 

Tqirr q 

(1982-1984) 
(000 tons) 

(Ircutir 
(0C0tons) 

Bean Prograr 
Budget 

Al l1eAtion 

African bean 
producing 
countriea 

Latin America 

2419 

4137 

5414 

6152 

25 

69 

17 

244 

2995 

2022 

55% 

45% 

Source: FA), rirvoition ad Trade figures, various years 

Wurld Bmi : World Dve ut rqxnt 1987 
btm rcgrwn, InLerml data. 

'4zZ S 'V7 9-z:-"; 03-1p.:2 ,-D:T;'d ' : 886:* 



A Framework for the Study of Consumer Preferences
Table 	13. 

with Respect to Dry Beane.
 

Visual characteristics of the dry beans
 

- size
 

- color
 

- shape
 

- brilliance
 

- appearance after storage
 

II 	 Cooking characteristics of beans
 

- hard seed phenomenon
 

- cooking time
 

- atorage possibility after cooking
 

- broth color and thickness
 

- water absorption
 

- stable or unstable seed coat 

III 	 Eating characteristics of beans
 

- toughness of the seed coat
 

- texture
 

- flavor
 

- digestibility
 

- gas production
 

- sliminess
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Table 14. Brazil- Distribut 
US-dolL=r, 1982). 

nctof Estfr ted mior l Bermfits of Altemati,,e Bean Techr:logies (000 

Technology 
Bias 

Benefite 
Suzi Farms 

Large 
Farms Cznaumers 

Poorest 25' 
Co mrs 

Total 
3erefits 

Rate of 
Raturn to 

in-ea nsMt 

St11ofarm 

Lare farm 

85,556 

-46,900 

-6,434 

83,561 

13,259 

92,362 

3,844 

26,962 

92.381 

129.023 

41% 

53% 

Strcm: Pau!hco, L)n~m, JOes, 1967. 
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Figure 1. Alternative Research Strategies vithin a Commodity System Focus
 

Demand Side 	 &upply Side
 

Demand expanaion: market divernification Production expansion: area 

product development yield 
markct acgmentation constraint allcviation 

quality enhacement 
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Market integration System suscainability 



Figurc 2. Income and Grain Consumption, 1978 
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Fgure 3. A Conep .l Schew for Deri Studia in Agriculdturali Research. 
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FIGURE 5
 

Bahia-, BAro2il: Variation in the Wholesale Price of Forinhi 
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Figure 4. Technology Evaluation within a Commodity System Focus 

-J1
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Stage in the Individual Agent: Karket:
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