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Commodity Rescarch Progreme from the Demand Side

Crop rescarch in developing countries, as normally practiced, involves
improving the oconomic yield of essentially blological systems. The
research ile ugually embodied in improved varieties or improved management
practices, +hich then are distributed as new technologies. Adoptlion of
these technologies by farmers, in turn, providecs the acid test of the
success of this rcescarch in increasing productivity. Such way the cadse
with the rapid adcption of the dwarf wheat and rice varleties In Agla iIn
the late 1960's and through the 1970's. This succces, however, has not
been rcpecatcd in other crops, Although discriminatory price policieg have
gomctimes becen invoked as the reagon for thie lack of diffusion, cpinion
has coalesced around the hypothesls that the tcchnology itself 1a often
tnappropriate for the diversity of farming aystems U0 which tha tachnalogy
1s being targeted. To address thie problem planning of crop research has
been extended to incorporata interactions between the cropping system and
other activities within the overall ferming sevetem. The commodicy etill
remaine the research focus but it 4s now evaluated at a higher systecms

level, that is within a farming systcms resecarch (FSR) framework,

The ovaerall theme of thie paper is & consideration of whether thie
extension 18 eufficlent to guarantee mcre effe:tive research planning and
technology adoption or whether extensions to even higher systems levels are

advisable, Two bagic dimensions to thie problem will be congidered.
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technology 18 appropriate, capecially where ncw varieties are conaerned.

Consumers will weigh product characteristics 4in deciding whether a new
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guality constrainte may be expresgad in lack of farmer adoption but FSR is

not eufficient to fully elucidate a solution,

Second, a singular focus on crop production technology essumes that
production conatraints, as distinct from marketing aond wutilizatien
constraints, ave more binding ‘n retarding growth in production and
utilization of the commodity, and therefore that research on new
technologies in the production, as opposed to the post-harvest sphere, can
have the larger impact. To even answer the questiorn obviously implies an
analytical cxtcnsion outgide of a pure focus on the production sphere to
cnconpage marketing and demand research, Such an cxtension encompasses a
higher systems level, what can be termad the commodity systam -- oftemn
refered to as the sub-sector in the literature --, which entaila a vertical
intagration of production, procaessaing, mariating, and congumption
activities and wherc the commodity market provides the intcgrating echema.
Furthermore, a commodity sevsetem focus also extends <crop technology
development outside of cthe production sphere to include storage,

processing, and utilization technologies.

These themes will be addressed by comsidering their incorporation in
two crop research programs at CIAT, namaly the cassava end bean programs.
The focus will be methcdological, in that the paper will review marketing
and dcmand rcsearch that has supported technology development in these two
programs. Moreover, although marketing and demand research is the topic of

this paper, 1t ahould be kept in mind thet they support and augment
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production and supply research in these crop programa, Though achieving an
appropriate balance tetween production and demand research in technology
development programe 1s impcrtant, the topic 18 not considered 1in the
paper, since therc 1e an anterior objective of to motivating a role for

demand side research in crop tcchnology programs.

The Demand Side in Crop Technology Development

The atarting peint 1e a consideration of the role of agricultural
technologies in the development procesgs and by extension the objectives of
avop vrgravch nrngrama. The Adamand {tacue anrera Fram *ha diamal =fda nf
the asclcnce and revolves around the impact that research on basic food
crops has on producerg and consumérs in developing cocuntries. It can bde
simply stated as fcllowe: what is the effect of the tcchnological trcadmill
in agriculturel economies where rural-urban migration resulzs 1in high

eocial cnata. wheve output divevaification ia z2onatrained and whecre exoort

16 limited bv the discriminatory price policies of developed countries?
The 1ssue axplicitiy introduces product demand ae a major facter
influencing tha impact of production tacknologiaes and in turn the
potential of crop research to mect many of the socio-economic goala that
have baean set for 4it, especially rural employment and rural equity
objectives (Mellor, 1977). Moreover, the 1ssue goes beyond the usual
conceptisn that producera 1losc and congumers gain under technical change to
a consideration cof social adjustmant costs 1in calculating net social
benefits to crop research and in turn how such costs might be minimized,

Essentially the crop reaearch program must assess whether product demand 1s
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a giver ard dcvelop its research strategy around it or whether research

strategy can in fact be developed to "manage' product demand,

Rescarch investment on baeic fooed crops in tha tropice is a post-war
phenomenon Ttvenson, 1984), and wae intended tc countarbalance the
exclusive focus on tropical cxport crope. Demand was not a concern in
production research on export crops and the same pattern was followed with
tha food crops. Yet, the work of Bannett (1954) on cross-country dietary
diffecrencca In the carly 1950's clearly showed an inverse relationship
between per capita income and the percentage contribution »f sgtarchy
ataples to dietary canlorie intake. It {s orly within the last few years
that various ageaciles have begun to evaluate whethar there ig potentisl for
more efficient production of staples in economies where land and labor are
relatively abundant, i.e. Africa and Latin Amerlca, and where either ataple
markets arc not wcll developed -- Africa -- or incomce have rcached the
point that incomc clasticitics ere low or negative -- Latin America. Not
surprizingly new technclogies for food crops were principaliy successful in
Asia, and even here, where estimates had suggested significant income
elasticity for rice, there has been & rccent concern about how to diversify
out of rice production (Schuh, 1987), Moreover, ZIFPRI haas rccently
questioned recearch on sorghum and millet rcecarch in Africa due to the
apparent praference for rice and maize, and the TAC has questioned the
amount of resources that the CGIAR should devotc to cecsgsava research due to
apparent declines in demend in developing coiuntriaes (TAC, 1685) -- although

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

with sven mnra asvara Adamand nrnhlame
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These conccrns are set within a dynamic situation, nanely how
agricultural veeearch should bec planned i{n relation to often rapidly
changing food consumption patterns. The driving forces 1n this regard are
(1) rising incomee, leading to diversification in the diat and increasing
demand for income elastic fooeds, (2) urbanization, lcading to incrcascd
demand for product convenience and {increased consumption of embodicd
marketing services, and (3) commodity substitutionm, largely due to rapid
technical change in food processing, as well as price policy interventions.
Research planning ts, thus, dependent on the curreat state nf development
of the ceonomy and the projected structural change over time. As
traditionallv conceprualized, the decision problem then revolves around
changing the relative allocation batwaeen commodities in ralation to markat
growth prospects. Output diversification 1s thus promotad by linking
CHtmers LU Qruwlll mdrkdly, with cechnledl shange providang the potential
for true dynamic growth, for example as has happened with poultry

production in the tropics.

However, the more profound queetion 1e whether appropriate research
could allow the basic food staples to take advantage of, rather than be
penalized by, growth and structural change 1in the economy. Whareas
reaearch on food mtaples has traditionally stressed production linkages,
such as employment 1linkages and backward linkage to input industries,
Tittle thought has been given to iow regearch can promote consumption
linkages, the term ig used here in a narrower scnsc than usual (Hirschman,
1977), and refers to the potentisl for shifting demand for the commodity in
question, rather than incrcaeing demand for eecondary commodities.

Planning research to maximize such consumption Ilinkxeges requires &
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commedity eyetem focus, namely extending the search for technological
interventions from the production ephere to {ncInde as well processing.

marketing and even consumption.

The typas of research strategles that might be considered within a
commedity syatem framework are briefly outlined in Figure 1. 1In acsessing
research prioritics the benefits from shifts in the supply curve must be
weighed against the potential benefits in shifting the demand curve. Such
ghifte in demand coma by changing what in demand theory ccines uader the
category of tagtes. These may 1include anhanced quality, improved
convenience =~ i.e. decreased time fcr purchases, preparation cr cocking =--
or reduced losses between purchase and consumption. Such research may

{nvolve breeding, processing, or storage technologles.

Alternatively, research may increase demand by segmenting the market,
an industrial strategy 4in, for example, pricing of airline tickets, In
this case a range of quality characteristics, which reault in a range of
price differentiale, are utilized to target particular market segmente.
Such a strategy is especailly useful in targeting low-income consuners, but
the stratagy depends on an inverse relationship between vielda and gquality,

as, ‘or exsmple, happens in wheat and beans.

Finally, rvesearch may consider expanding demand hy increasing the
?anga of products and thereby diversifving end markets. End-market damaud
for many of thesc products may be strictly independant nf aach other, as
fur cavmple 10 the caca for maioe uced fer high frwesess ey wup prvduntdon

and maize used in breakfast cereals, Maize and cassava are probably the
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two best examples of crope with multiple market potential, although the
oilseeds would probably came a closge gecond. The significance of market
diversificarion ifor the basic, carbohvdrate staples is ahown in the shift
in grain uge as per capita income changer (Figure 2). Overall demand for
carbohydrates contirues to increasa with rising income, as use patterns
shift from direct food consumption to indirect uses, especially &3 an

animal feed.

Expanding the scope of research strategies to include demand-side
interventions increases the flexibility for crop recearch programs to have
an impact on the ranga of soclo-economic goals. This is especially clear
in the case of "demand-side" objectives, namely improvement 1in nutrition
and welfare of low-inccmae consumers. However, the greater flexibiliry
probablv comes in targeting "supply~-side" nhjectives, especially improved
equity in the rural sector. Thisg improved flexibility comes in two
principal areas. By simultaneously axpanding demand -- by other means then
just price declires -« when eupply increases, due to adoption of new
production technology, allows greater potential for achieving rural income
objectivas with new techrology, especially when demand in inelastic. This
16 particularly cricical for haaic food ataples, since these crops tead to
form the major portion of incomes for poorer farmers in developing
countriea. Balancing demand expansion with production increasee implies
that a commodity system approach geeks an integration of the two
activities, 1.,e, demand-side research 1is not an alternative to
production-side research but rather the greater impact is achieved by

integrating the two.
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In the second place, demand-side research provides greater flexibility
in targeting agriculeural regluns Lhal lag in the growth proccao. Theaa
are usually regione that have an edaphic or cltmatic constraint that limits
crop production, auch as Northeast Rrazil, Nertheast Thailand, or northern
<very Comst. Crops that dominste in auch areas usually inclnde sorghum,
miliet, cagssava, or ccwpeas, 1.,e. crops that apparently face relatively
{nelastic demand; moreover, alternative cropping activities rend to be
limited., Markats for thase crops tend to be regionally ~{rcumscribed and
che urban arcas in such ragione tend to import commodities from nther
regions., Occasionally export may generate agricultural growth 1in the
region but where this 1s not likely, balarcing regional demand with
regicnal production may be the only alternative. Such halarcing requires
significant eubscitution of commodities ard tharefore demand-aide research

on processing, quality, storage, 2nd product characteristics.

Having justified a role for demand-side regearch in crep research
programs, the question then heccmes what type of economic analysis supports
decicion-making in this area? The question will he answered by examples
from two CIaT crop programs. Mowwvet, Lt vider Lu set tie discussicon in
context, broadcr determinents for the saelsction of methodology for demand
analysis will be outlined. Firsc, the tvpe of demand analvails, and in turn
the overall crcp research strategy, fcllows in part ZIrom the inherent
characteristics of the crop. In psrticular, the research program has to
asgess the range of variation in quality characteristics, the potential for
multiple uses, c¢conatraints on consumer utilization or acceptance, and
product characterietics that affect storage and marketing ccsts. Thesa all

follow from dinherent physical characteristice such ac perishability,
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bulkiness, protain content and quality, ararch quality, the c¢ontent of
toxlic clemente, tasta tactors, and even grain color and aize. The case
studica of beans and caceava provide virtually polar examples of the extent
to whiech these characteristics determine the range of demand-side
{nterventions, with the potentlal in cassava being very wide and those in
beana relatively narrow, The demand analyels, and the research sgtrategy
that follows from it, will very much derend on the potentfal interventions

as defined by ccmmodity characteristics.

Second, the demand mecthodology is very much dependent on the stage of
development of the regearch precgram, 1.e. extendirg from strategy
defiriticn to technology transfer., A few of chese Jistinctions are
outlined 1in Figure 3, which essentially makes the pnint that different
questions are asked depending on the stage of technology development, which
in turn antail different data needs and methodologies as input inte the
deciston-making procese. The level of datail in thte demand analysis shifts
as there is highcr and higher resolution in research altarnatives. This 1is
an interactive process, since the dJemard analysis aids in that rcsolution
which in turn results in the reed for even more specifi: and more highly

focused types of demand analyeis,

Finally, the type of analysis will also depend orn the stage in the
commodity svstem that is being studied (Figure 4). There are two
dimeneions to the eelsction of methcdelegy in this regard, namely the
degree to which the methodology integrates the various stages and the leve]
of aggregation, particularly whether at the individual or market level.

This is applied economic research at its most demanding, since the analyst
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has to continually access and rank research questions, dafine methodologlee
and data nceds, and allocate his own scarce time accordingly. What follcws

is a discuseion of how two crop programs have approachied the iasue.

Demand Issue within the CIAT Cassava Program

Research Program History:

The CIAT Caseava Program was initiataed in 1972, following on the heels
of the diffusion of the dwarf rice and wheat varieties in Asia. The
reeearch focus was in large part defined by this success nf Green
Revolution technologies, namely a focus on the develcpment of

igh-vielding, widely-adapted varieties. The 1implicit assumption was that
improved production technelngy wase sufficient to have an {mpact on a range
of goclo-aconomic objectives, including increased food cersumption and
improved gmall farmer incomes. Nevertheless, a major doror d1d commission
a study of cassava markets and demand. Since "the qualified findinge of
the study ([were| that demand for cassava [would] grow in the 1970'a
{Phillips, 1973: p.vii)", the program appeared justified in 1ts saingular

focus on preoduction research,

Economics regearch in the program, as well, had an initial production
focue. This conaisted of an agro-aconomic survey of cassava production
systems in 1975 (Diaz and Pinstrup-Andersen, 1977) and the initiaticn of an
on-farm research activity in 1977 (Sanders and Lynam, 1952a). The research
at this staga focused on prioritizing constraints on cassava productivity
(Sanders and Lynam, 1982b). Nevertheless, the on-farm rcscarch very early

on identified marketing and accese to markets as a major detcrminant of
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farmer decision-making, and therefore a factor in techno.ogy design and a
potential constraint in technology adoptiom (T.ynam, 1982). This resulted
in a complementary focus by the economics gection on the analysis and

rcgolution of marketing congtraints.

This demand rcsearch led tc the c¢reation of a nutilizatien regearch
scetion in 1980. An integrated productien and utilization research
strategy was propesed in CTAT's leng-range plan of 1981 (CIAT., 1981).
Since then the CIAT cassava program has planned its research activities
within a commodity syastem framework, As the above 1ilnatrates, the
devclopment of this framework has been evolutionary and dependent on the
early linkage of the research program to field testing of 1ts technology.
Moreover, the above highlights the importwnce to a research program af
continually aescsaing ncw informotion and making the necessary adjusrmenra
in program strategy. The following discussion thus 1incorpcrates a

significant amount of hindsight in the evaluation of regearch planning in

the cassava program.

Regearch Priority Assessment and Research Strategy:

Cassava 1s oftan described as a crop produced §n poar areas, by poor
farmers, for poor consumers. This ganeralization, although usually uged in
a disparaging context, nevertheless describes geveral salient Cfeatures
about tha production and congumption o~f the crop in Latin America, which in
turn lead to a dcfinition of overall research objectives. First, because

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

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

be targeted to this group -~ firet, because their 1s still gignificant
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claeticity in demand for cassava among low 1income groups, and second,
because the overall market demand 1is inelagtic and price decline would be
significant. On the other hand, cassava 1is generally a small=farmer crop
in Latin America, grown in marginal environments where the production of
other stapla or cash crops L9 problematic. Cassava recearch had fe focus
on small farm syetems and by implication the improvement of gmall=farm
incomes, among & population otherwise difficult to target {n Latin America.
The overall objectives of tha CIAT cassava progrem were therefore get by
the otructural features of cagsava produc:iion and consumption, yet che
strategy was faccd with an obvious dilemma: inelastic markat demand
reculted in a major trade-off baetween (mproving small farmer income and
increaging consumption by low income consumers, Moreover, extremely
inelastic market demand potentially rasulted in a lack of incentive for the
adoption of naw technologv, and therefore an inability to meet either

objective.

This dilemma, similar to Timmer, Falcon and Paarscn's (1983) food
price dilemma in food policy development, led to the aearch for a broader
range of alternatives and the adoption of the commodity system as the basis
for aseeesing technological interventions, Moreover, the egtrategy {asue
become onc of linking {interventions 1in thae cassava commodity sagystem to
quite rapid structural change in Latin American aconcomias. This entailed
an identification of growth markets for cassava, the linkage o=f the
small-acale cassava producer to these markets, tha establishment of » price
floor under traditional markectg, and the eventusal integration of cassava
markets leading to adoption of production technologv, 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

asecgsment thus ware key to strategy definition.

Markat Characterization in Strategy Nevelopment: Economists should

not undcrestimate the ingights to be learned from purely daescriptive data,
aspacially in a crop like cassava where rellable data are scarce, Table I,
which asummarizee national food budget gurveys, makes geveral {important
points about consumption patterns and the structure of cassava demand.
Pirst, cassava consumption is regionally circumscribed, which leads to a
number of hypotheses about whether preferences, market structure or
production factors are reepensible. Sacond, fresh cagsava consumption 1is
concentrated in rural areas, with urban consumption being markedly lover,
Farinha consumption, on the other hand, 1s a major urban staple, hut anly
in the Northeaet of Brazil, T?ase corngumption patterng in Cturn suggest
hypotheses about how well cassava markets are integrated given the regionel
nature of consumptior, how priceg are formed in fragmented markets, and

what the potantial is for expanding cassava censumption,

Clagticity egtimates provide the next level of market
characterization. They sgummarize growth potential and consumption
pattcrns, in the case of income elasticity, and price varfahjlity and
market size, in the case of price elasticity., Often, as in a case like
cassava wherc coneumption data 1s scarce, the elagticity have been assumed
from the characteristice of the crop,. The <conventional wisdom has
suggested that food demand for cagssava is income elastic or even that
casgava 1s an inferior good, Actual estimation, hcwever, suggesta a more

complex picture. Tirst, elasticities vary significantly depcnding upon the
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cassava product., 7Ttis has significaat {mplications for a research strategy
that includes utilization research, since rhat research 1s differentiated
by product warker. Moremver, this requires significant disaggregation in
consumption data, i.e. almos: exclusively cross-sectioral, food budget
gurvays, and significant flexibiliecy 1in the eatimatien methodology, 1.e.
estimaticn of elaeticities by product and income stra:a usually requires
astimates of individual, praduct-apeeific consumption functions (Timmer and

Alderman, 1979) rather than complete, demand svstems (eg. Stransa, 1982).

§ccond, the elasticities are conditioned on wunderlying structural
foarors and therefore are difficulet Lo uslimale und tien incevpret when the
economv is undevgeing rapid structural change. This 1a eapecially true for
fresh cassava, where high marketing margins and rieky product quality
result in major differences hetween rural and urban consumption. Time
garias have suggested a negative income elasticity but only hecause income
1e correlatad with overall structural change, especially urhanizaticn. If
the effect of urbanization is also included in the egtimation, then ircome
elasticitice become in many cages positive, as the negative effect of
urbanization is controlled for (Table 2), Further disaggrzgstion reveals
very gignificant narket damand for fresh cassava, especlally as econcniles
ghift away from consumption patterns whizh are subsisrence hased to those
that are dependent are on markaet flows (Ta?le 3). Thug, the question far
regearch becomes not how to divergify out of fresh cassava because it is an
inferior good but rather how to reduce coste of casgava deetined for urban

markets.
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Third, elasticity estimates by income atrata suggest the poteantial for
targeting low-income congumers, and where the data is very detailed, i.e.
can be deacriminated by quality parameters, they suggest the potential tor
market segmencation. Thus, in the rural northeaagt of Rrazil, where it is
catimasted that up to 7?5 percent of the popnlation suffers from calorie
deficienciea, improved cassava technology reaulting in cheaper farlnha
could supply as. auch as 207 of the average calorle shortfall for the
region, a figure derived from estimates of price elasticities by i1ncome
strata (Lynam and Pachico, !9&2), Such estimales, however, 320 nct usually
congider subetitution effects. Such crogs-price corsiderarions inicoduce
price pelicy, as well as acroas-commodity research pricrities, into the
analveie and decislen-making., An 1llugtraticn of the effect price policy
can heave on recasearch planning is fllustrated in the case of the negative
effect of the wheat subsidvw in Brazil on farinha ccensumption ‘Table 4); 1n
fac>, by taking into account substitutien effects, the affect of the wheat
cubsidy cn the target population was in certain areas negative (Table 5).
A subsidy on ({arirha, or even better, technical charge 1in farinha

oroduction, ¢ould have had a more direct and ponsitive {impact on

malnourished conagumeres,

The final level of characterization is at the market level and
evaluates prica formation. Price variability for farirha, on the ordar of
that depicted in Figura 5, 1illustrates both the significant market riek
attachad to the adoptilon of improved production techno’cgles, especially {f
there ie a significant increase in cash costs, and the value of market
diversification that could put a price flcor under the farinha market.

Such price variability may be attributed to the lack of seignificant
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integration bctween markets, a feature of fresh caesava markets which
storage or processing could overcome. Saveral methodologies are availlable
to analyze cpatial integratioun, most notably ARTMA methods, path analysis,
and regrescion techniques. A path analvsis for fresh cassava prices on the
North Coast of Colombia (Table 6) shows a lack of arbitrage between major
consumption certers and the deminate influence of one production center ¢n
cach consumption center, 1.e. the data suggests sigrnificant market
fragmentation. Under seuch circumstances the adopticn and iImpact of new
produztion technology will be heavily {nfluenced hy local market conditionas
and will therefore be very fragmented uw well, Searchioag for a nechanisn
that linke such fragmented market into an integrated national market could

sid in stabilizing price.

Market Prioritiest Regearch strategy within tha caasava commodity

svetem in Latin America has as ite arincipal cperational objective markaet
divergification, Priority definition thus starts with arn evaluation and
ranking of markets., A useful methodology for ranking market-specific
regcarch projects 1s beneilt-cost analysis within an aconomic surplus
Framework. The methedology incorporates techrical change at either the
production or utilization stage, market ¢ize, and price change, and can
incorporate market growth characteristics though demand shifts. BRenelits
2an tr<a be compared to research costs. This methodology was applied to
the evaluation of tcchnical change {n the feed versus fresh market in
Colombia (Pachicc, Janssen, and Lynam, 1983) -~ alrhough the focus in this
caze was on market-gpecific, production technology. The analysis found
that cassava technology development for the animal fead markat could
produce a rote ef rwesurn of 161 pov ennum, somparvad so L10.2% in she Ervaoh

market,
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Pure cfficiency critaria would thus suggest 1 retative shift In resources

to the animal feed market,

Ecoromic surplus methadologiles to drte hava not taken into account
crogsg-price elasticities for  competing prodicts, when evaluating
alternative research invéstments. Moreover, the partial equilibrium
framework provides very limited insights into cassava's abllity to compete
in alternative mavkcts and the effect price policies would have on thig
relative competitive ability. Domestic resource coet evaluation, while not
explicitiy 4in¢orporaring crosa-price gluarictcian, nevettlielesy  cau
explicitly considar cassava's ability to compete with alternative
gubgtituteg under a range of policy interventions, The analysis allows for
aignificant disaggregation in production regions, market locatior, and
alternative production and processiug technologlea and evaluates the
private and soclal profite of cassava versus grain auhstitutaes in
alternative markets. An exampla of the detail cthat can be incorporated in
this apprcach 1s tha avaluation of the ability of dried cassava to ompete
with maize in the animal feed market in the Northeast of Brazil (Table 7).
Since the major portion of surplue maize imported into the Nertheast comes
from the Center-Wagt region, cassava would have a potential market, even at

currcent ylelds,

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

a research strategy 1s how to deal with variation in such large ctarget
areas. This usually applies to variability in production congtraints, but

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

pocencial. Since caamava competes with diffarant auhatitutes in the animal
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feed, flour, starch and food markets, the potential to diversify end
markete in particular region will depend on prices of substitutes -- and
asgoclated price policlas =-- cassava production and proceasing costs --
subjcet to technical changa -- and trangport costs. The processa requires
gtratificstion of aach cauntry by consumption and production regicns and
then 1linking the regisn with the 'comparative advantage" Iin cassava
production -- which often includes equity weights =-- with the mast
profitable market 1in the principal consumption centers. The process for
the whole target area both duflnus relullve wairket priorities and isolates
production areas, which in turn can be chsracterized in terms of production
constraints. In a very agpecific way market and production region
stratification circumscribes the areas where rasearch will have the highest
probability of success, especially since production technology and market
development are intaegrated. Private and social cost accounting wirthin a8
DRC fremework at a relevant lavel of disaggration provides a very practical

mcthodology for such "low resolution’ stratification.

Evaluation of Technological Alternatives (low resolution): The

research strategy in the CIAT cassava pragram ig hased on an integration of
both production and utilization rasearch, Eccnomic gsurplus methadologies
Wiave usually been appliad whan avaluating technological options, nermally
alternative production tachnologies within a eingle market. However, when
research options are saet within a complete commodity system and Are
therefore expandad to include utilization regearch, more flexibilicy 1ig
required of euch methodologies. Two modifications are necessary. First,
the supply curvé néeds to d¢ d4ivided I1NTO product scuped, allowluy stitfes

lu the wsupply of processing or marketing services as well as shifts in the
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farm-level supply curve (see Treebairn, Davis and Fdwarda, 1982 for ome
golution to this problem in which the shift operates through a derived
demand curve for the farm commedity). Second, research can modify the
characteristics of the commodity for the consumer, either through quality
enhanccment or improved convanience, including reduced purchase and/or
prcparation costs. Thase types of teehnical change result ?n upward shifcas

in the demand curve.

''hese two tvpaes Of ahifC3 were amployed to gevaluace potential terdLus
to research on cassava deterioration and control measures (Janssen and
Whecatley, 1985), For Colombia alone guch research ¢ould provide benetits
on the order of USS19 to 28 million per year. Thege benefits could be
compared to alternative intarventione in the commodity system, either
production tachnology or altermative rost=harvegt technolegies. Tn thig
cesc the analyesie jusrified a committmant of resources to developing a

atorage technology for fresh cassava.

Ex-ante impact cvaluation using economic enrplue models have tended to
focus only cn efficiency criteria. Introducing equity considerationa for
beth consumcre and producere introduces further complexities. Such a
methodology has teen developed for aupply shifte within a single market
(Pachico, Lynam and Jones, 1987) and could easily be extended to Include
ghifts in demand. However, evaluating the efficlency and equity impact of
the eimultancous introduction of both production and pogt-harvest
technologies within a multiple market ceontext, such as is required in the
cavsava case, requires either a general cquilibrium fromeworlk (Quison and

Binswanger, 1983) -- the cost of which are usually not justificd within a
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crop rcecarch program unless such A model already exists -- or simulation.
Such a simulation model was developed for ex-ante impact evaluation of
technical change within production, fresh market storage, and development
of the dricd cassava for animal feed market (see Janssen and Lynam, 1988).
In euch cases the data requirementa expand significantly and the model
requires a detailed understanding of the region to be studied. Thus, the
decision will hava already been made that this perticular region 1g a

priority within the reseurceh program's tavgetr area.

Technclogy Design: Research strategy for cassava in Latin America
thus focused on an integration of production and utilization research,
Utilization research supported market diversificaticn, which 1in turn
created the effectiva demand for production rechnelogy. A p:incipal
objective was to maintain the comparative advantage of small-scale farmers
{n cassava production, and therefore a major deeign requirement fecr both
processing and prnduction technology was to effect a linkage between the
small-scalc, casszava producer and growth markets. The animal feed markets
and the fresh food markets became the twa priority markets, followed by
cassava floure for human consumption and 3starch. Technology design
thercfore weuld have a very definite product or market focuas, Technology
dceign also would have to ensure compatability between producer, processor
and consumer requirements. Finally, technology degign should result in a
bias in eventual benefits to the small-scale prcducer and the low-income
coneumer, that 1is reinforcing the tradicienal role of casegava 1in Latin

American ecconcmlies but within a rapidly shanging economic climate.

Product Characteristice: Variation in product or rommodity quality

characterietics have not been overlooked but have probably not heen
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gyetematically fincorporated in crop research programs -=- except in fruits
and vegetables --, particularly where breeding for quality characteristics
rcoulte in a trade=-cff with yield potential, eg. protein ccntent in wheat
or grain gizc iun beans, Nevertheless, in a commodity purchage the consumer
trades cff price and qualiry (among other product characteristics) in the
yeleccion from a product range, while the farmer trades off yield and price
(especially where there are large differentials for quality
characteristics) 1irn his cholce of variety. Ccnaumer preferences, the
determinats of oprice differentials 1in product markets, and rnarket
gegmentation on the basis of quality characteriatics become key lssues in
tachnology design decisinna. Morecver, oroduct quality in a research
program 1s not just managed at the level of variety development Lut can

also include procaessing and storage techrnologies,

At the technology design stage analvals of consumer choice focuses on
avaluating consumer prafaerances, i.e. the relative Impartance of different
characteristics ir consumer choice. In the testing stage, however, the
consumer evaluation shifts more to acceptability trials, often through well
structured consumer panels. Such atudies can i{solate issues requiring very
detailed research, For example, certain environmental corditiorns, as vyet
not fullv specifiad, result in fresh cassava turning hard and glassy, &
charactcristic that was found to be nnacceptable to consuners. Regearch
requiromonto ave first €o wndercrand rha hiaschemical changes leading to
this condition, how these are determined by environmerntal factors, and then

interventions which would retard the process.
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The cassava program, to direct 1its research on fresh caseava had to
sort out in more detail the underlying determinants of demand for the
preduct, A major lssue was the facters determinlng consumption levels of
cassavs vcroaus other starchy staples fm urhan areas and whether these could
in turm bc modififed. To do this the analysis had to go bevond the
traditional pricc and inceme specificariorn nf demand or consunption
functions. In geraral, consumption i8 a function of product price, product
characteristice, sand consumer chavacterisrica, including 1income level.
This specification is conceptually different from that Iin an rtedonlc price
model (sce the bean axample 1n the next rection). Price 1s not
predetermined by product characteriatics; rather, price 13 one ameng
geveral other product characteristics that {nfluences consumer choice, with
that choice being constrainted by certain characteristics of the censuner;

not just the budget congtraint,

A study wes designed to evaluate the determinants of sterchy staple
congumption (cassava, yam, plantain, potato and rice) in the Atlantie Coast
of Colombia (Janssen, 1986). A stratified sample of censumers were agked
to provide s positive or negative response for each commoditv to a range of
common descriptors (17 in this cage) of the gtarchy ataples. Consumers
were stratified by income and residence. Product scores were then
evaluated byv factors analyeis to isolate more global prcperties across
gtarch ctaples. Four factors, in fact, explained 77% of the communality of
the original matrix. Thege tactors could be descrlbed us lutrinsic
quality, purchaeing convenience, avallability and price trends. The factor
goores for the four characteristics were then calculated for each commedity

and consumer stratum (Table 8). The dominant scorae in the case of camssava
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was the inconvenience attached to the pnrchase of cassava. Intrinsic taste
factors were little different from other ataples, apart from the apparent

prefcrence for plantain,

& global consumption function was estimated hv incorporating factor
scores, price per calorie of each ataple, and income in a linear regression
aralysie (Table 9). The rasults {adicate that in-shop availabilitv had a
very positive effect on staple consumption. More consistent availability
of rice, which had the highest score cn this factor, increased consumption
by some 20% over the other staples. Ruying inconvenierce had a very marked
negative effect on staple consumption, which declined in importance as the
aize of urbtan area declined, and had the largest effect 1in metropolican
areas. If caesava's score on purchase incenvenience were halved, per
capits cassava consumption in metropelitan areas would increase by 16 zg
over the precent congumption level of 30.5 kg. There was no pctential for
pure pricc decreases to have such on impact. This thus focused resgearch on
improving convenience in this case, principaliv in the purchasing sphere, a
finding recently suggested hy Senauer, Sahn and Alderman (1986) when

evaluating whcat vergus rice in Sri Lanka.

Improving the convenience of purchase requlres an inexpensive atorage
technology that improves shelf-life in both the marketing chain and in the
home. Perishsbility results in 'structural’ constraints becoming verv
important in determining consumptiocn levels. 'nderstanding su¢h structuril
determinants -- analogous to the conesumar characteristics specified in the
sodel above -- can ald in segmenting the market and/or insuring thar

benefits reach target, low incomc populations. A consumption functien for
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freeh cacsava was ecatimated which focused on particular consumer
charactcristics which 1influenced consumption levels (Table 1Q0), The
equation fleshes out in more detail the convenlence factor. The
hougsewife's time becomes a principal constraint, as reflected in whether
cshe is employed outslde the home and by the number of chiidren (although
thie coefficient 18 also an adjustment for adult equivalencv). Market
acccsa, in a @enaa the time and monetary cost to a retail outlet, had a
significant 1mpact on cassava consumption, Since market access was
negatively related to income and since the women in many of the pocrer
households worked se domastic servants, storage technology would have an
impact on thease households i1f 1t reduced purchase frequency, on the one
hend, and reeultad in cassava moving into neighberhood, retail outlets,
rathcr than just to larger market places, om the other hand. The inccme
effect 1s only marginally negative -- an elasticity of about ~0,l. Since
many of thc coneumer characterigtics are negatively assoclated with income
in this cage, this cross-szctional estimate wculd have produced a verv
negative income elasticity purely bhecause of "structural" censtrainte and

not due to a pure ircome response.

Product/Market Nevelopment: New product develcpment {8 not cemmorly

practiced within crop research programs. In general, the private,
agro-processing sector is seen to have more of a comparative advarntage in
product development. However, in cAssava, a8 compared tc wheat or maize
for example, there has been relatively little research in thio area. In
particular, it appears that very large market size 1s recessary to motivate
(nvestment by the private sector in euch reeearch, as can be seen bv the

fact that Brazll was virtually the cnly actor in this fiald until the very
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recent riec of the Thal cassava industry, and the agro-processing industry
that has developad with it. Given the market oriented strategy of the
casesava program and the lack of research 1in this area, new product

development ig a potential research focus.

A crop repearch team that 1is organized such that rechnological
intervention can come at any stage in the commodity system has a particular
flexibility in designing technolngies leading to new prcduct development.
In particular, the research can focus on a least cost design to the whole
system from casegava produrtion to product consumption. Such a systems
approach was uged to design a composite flour system, where cassava flour
would subatitute for wheat in bread consumption. As seen in Flgure 6 there
ie a significant interaction between the technical research and the
economic regaarch, a feature that arises as a reault ¢f clear specificattion
of recearch problems at each stage of the product svstem. Moreover, the
foeus 1s on design of the overall srystem, especially ensuring the ncat

appropriate linkages between each atage.

Compoeite flour programs have been adveocated for tropical countries
since at least the 1930's hut only one or two cases have been successfully
{mplemented, and then only for a short pericd of time. CiAT's resgearch in
thie area focugad on igolating the rechnical and econcmic factorg that
dcternined success in developuent of this market., Traditional composite
flour schemas were based on relatively large factories, where conversion
rates were low, drying costa were high, and root supply was usually
lnudequate or coetly. Even {n small-scale plants conversion rates remained

low because of peuling of roots and inadequate particle aize when put
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through a hammer mill. Also, how to organize the mixing and distribution
of compoaitu [luur at the lovest cost was not clear; l.e. wae the cagssaava
flour to be mixad at the wheat mill, at an indeperdent mixer, or at the
bakery? Likewise, how were small-scale cassava producers to be integrated

into thc eystem?

The key to the system was the finding that unpeeled, dry chips of a
"grit" size could be milled in a normal wheat mil! -~ i.e. a roller mill --
and peel and fiber could be geparated from a flour of requisite particle
aize. Conversion rates and organization of mixing were aclved. The
parameters for village level drying were defined -- essentiallv washing and
tray drying. Bakery evaluation found differences 1in bread guallty
depanding on the cassva variety used, thus 1inking market development to
production technology. A panel of bakerg and consuners were drawn from a
larger survey, and it was found that the bakers could make adjustments in
their dough so that ccnsumers found no differences between bread based on
both pure wheat flour and a 15% caesava flour mixture. The research
defined che requirements for the entire aystem from fgroduction to

congumption.

Tachnology Transfer:

Technology design within a comrodity avstem framewurk can be
intagrated by an appropriate discipline mix within the commodity reseearch
program. It is less clear how techrnolegy transfer ig crganized within a
commodity eystem framework and in turn how demand and marketing analysis
gupports the transfer process. The CIAT cassava Program has approached the

issue by orgenlzing technology cransfer in a project framewnrk, what are
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terned integrotcd cacgava development projecta. The basic atrategy is that
the introduction of utilization technclogy will provide the incentive for
the adoption of production technology. The process relies ¢n the target
area stratification started in the technology design stage, in which market
potential 1s matched to regional comparative advantage in production. The
vertical integration of the system, irn which new processing technology is
linked to both production gystems and end markets, are develcped within a
pilot projest, which them forms the basis for replicavion. The analyeis
that supports this process shifts from demand research to a focus om
marketing research. The aubject of technology transfer 1in e commodity
framework is trcated in detail in Jangsen and Lvnam (1988), but what can be
sald here 1is that there is little develcpment (n the literature of
marketing and demand analysis that fia designed to support agricultural

technology transfer.

Demand and Marketing Issues in CIAT's Bean Trogram

The common bean, Phagseolus vulgaris, is an important, inexpensive
protein eource in Tatin America and the highland regions of Africs. CIAT's
research on beans started in the early 1970‘s and {roum the beginning had a
very strong breeding fncus. Diseases were diagncsed to be the principal
constraint on productivity of the crop, which as well resulted 1in
significant risk to intensifying bean syatems. Breeding therefore
concentrated principally on introducing resistance for a significant range
of bean diceases into commercial grain types. In this regard the bearn
program chose tu [ocus on the development of production technologies as a

means of increasing production and utilization of the crop.
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This focus on production techrology followed 1in part frem bean's
marketing charactaristics. Marketing margins for dry beans are low.
Breeding could lower production COARLA, which account for scme 70 to 80% of
the final consumer price, Lawering ccnsumer prices was seen to be a means
of 1increasing beans' role as a cheap protein source 1n the diets of
low-income consumers in the tws reglons. In Africa the focus was more on
subsistcnce coneumption, while ia Latin America the goal was improvement in
the nutrition of the low-income urhan consuaer. In Lacin Americe beans are
alsc a principal source of income for small farmers in production areas,
which created a potential trade-off in aimultaneouslv meeting both

objectives,

The Influence of Market and Demand Characteristics on Research

Strategy Definition within the Bean Program:

Marketing and demand research has influenced the tean program's
atrategy in two waye., Firstly, marketing and demand characterization has
Jefined tha impertanae of queliry echarectariarics as breeding obietives.
Secondly, trend anralysis of demand has helped to define regionmal resource
allocation and to differentiate research strategies between the two

contirents.

In contragt to cassava, beans de not have wide versatibilicy in their
end uses. Wheraver beang are grown, they are grown for direct human
consumption. In different countries of the developing world they might be
consumcd in various ways; in soups, as a stew, mashed or mixed with rice.
Although some other baean producte are consumed in the developing world

(enap beans, green shelled beans, bean leaves), they were not considered to
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be of sufficient importance to include them as target products. Also,
given the autritional importance of beans as a poor people'a protein, a

focus on enhancing this role was coneldered suffictent.

The principal feature of beans {a the .arge variability in bean grain
types. Black, wnite, vellow, red, cream and mottled beans of different
grain sizes and forma exist, with diffevent courtries having different
preferences for combinations of there characteristics, The major
commercial grain types had therefore to be matched with the relevant
disease complex. Each one of the three headquarters breeding programs is
respongible for certain commercial grain types. Since these grain tyvpes
have specific d{mportance 1in some countries, breeding for quality

charectcristics also implies a geographical respongibility (Table 11).

Long-term trends in demand due to underlying pcpulation, income and
urbanization trends, formed a saecend important input into CIAT bean
program's activities., As can he seen in Table 12, present consumption in
Latin Amcrica is considerably higher than in africa. However, demand
growth in the next two decade will occur primarily in Africa, where a
burgeoning population and a low average {ncome level highlight the need for
rapid producticn develapment. Although Africa 1is rapidly urbanizing, &
very substantial share of bean supply will still be consumed without being
markcted. In Latin America, demand growth ls not 80 gpectacular, but the
capacity of the bean sgector to supply market demand hae not been adequate
and large imports have resulted (Table 12). Whereas bean production

improvement in Latln America is directed towards the generation of highly
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marketable (commercial) varieties that necessarily contribute to improved

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

Marketing and Demand Research for Technology Design:

The input cf marketing and demand research in been technology design
has foecused on four issues: firstly, defining commercial requirements of
improved bean varlatiea; gecondly, farmer target group selection on the
besie of sggregate demand and demand for specific grain tvpes; thirdly,
targetr crea eelaction on the baels nf market integration studies; and
finally post-harvest gtorage problems and their impact on bean congumption.
The first two lssues hava received the most attention 1in the bean program

and only methodological advancee in these two areas will be diecussed.

Preferences Studies among Consumers: Wwith respect to the definition

of commercial grain type requirementus, 1t should be understood that
productivity improvementa as obtained through breeding are often related to
major or minor changes in color, seed tvpe or other characteristics, These
characteristics potentially influence commercial acceptance. For example,
a negative relation axists between yield pctential and grain size. In
turn, in many markets small grain types obtain inferior prices. It follows
then that to define commercial characteristics of new varietles an

understanding of consumer preferences is required,

The bean program has undertaken conciderahle research on the
definition of these quality characteristics. The hypothesis 18 that leng
term ecceptance of ncw varletles 1is defined hy consumer preferences mere

than by requirements of the mcrketing channel. The marketing channel ie
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expccted to transfer these consumer preferences to the farm level. It 18
clear to the program that the marketing channel has an important rnle in
the acceptance or non-ascptance of a new variety, tut 1its long-term
evaluation criteria are defined by consumers, while its short-term criteria

should be incorporated in technology tranfer rather than in design.

To measure consumer preferences obviously first requires a clear
apecification of different product characteristics. Table 13 presents
those characteristica identified for dry teans. Tt 1s clear that overall
acceptability of a certain hean type is a complex function of & large
number of characteriatics. In the initial stages of corsumer preference
research, iaterviaws huve had a wide focus and were rather open ernded,
Demands on the interviewer and on the interviewed consumers were bigh at
this stage. The structure of the interview and the elicitation of opinions
in an objactive way required well trained and 4informed interviewers.
Moreover, thesa iaterviews, which dealt with a wide range cf preference
parameters, required the artention of the consumer for a censidersble time

(often more than an hour).

The application of sophisticated analytical metheds to
semi-cpen-ended, wide~ranging interviews was often constrained, especially
by the difficulty in nhtaining sufficient, complate observations. Consumer
stratification, means and frequency analysis, factor analvsis and
correspondance analysis were ugeful analytical wmethods for these studies.
Since the results of these studige were strongly country apecific, they

will not be discussed.
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Hedonic Princing: On the basis of the preference characterization, it
is often possible to jaolate a more gpecific preference prcblem. In guch a
case more eophisticated analytical methods can give valuable insights.
Hedonic pricing is a powerful method in thia respect. Prices of different
varietics of the same crop are obtained through market information systems.
When prices of non-traditional varieties are to be included, 1interviews
with rctailers and wholesalers can be executed. The average prices
obteincd through the market infeormacien eyaten nr rhe inrarviews ave then
regreggad on specific consumption characteristics. The resulting

coafficlents express the value of a apecific characteristic.

In the casc of beans for Colombia, the following equation was
estimated:

Price = f(grair size, grain form, coler) (1)

Thirty varieties wsre {neluded of which five were commercially
aveilable at the tima of study. Grain slze was measured as a continuous
variable (waight per 100 grams), while grain form and color were measured
as dummy variabtles. The equation was able to expiain 6l% of the
varigbility in bean prices. Grain size had a very significant effect on
the prica. In fact, large grain types can be expected to recelve a 30%
price premium. Srain form was not significant. With respect td ¢olor, red

or red-cream mottled beans received price preminms on the order of 10%.

The implications for racearch design were very clear. In order Cto
obtaln good market access, varictal development forx Colombia should be

concentrated in the larger, red or red-¢rcaom mottlad grain types. I1f bean
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breeding focuses on small grain types, because these have higher yield
potential and can ba supplied to the poor consumer at a lower price, these
grain types should out yield large grain types by more than 30% in order to
be attractive to the farmer. Although such conditions increase selection
parametere in the braeding program, they {n turn increase the final

probability of success and expected pay=-cff.

tnother method which might help to define anality characreriarica ir
research programe 1e conjoint analysis. Tn comparison with hadonlce
pricing, c¢onjnint analysis puts less demand on the interview and more
demand on the design of the study. Conjoint analysis only requires rank
ordars, but greatly increages its efficiency if specific comhinatfons of
the quality characteristics in question can be included in the 1interview.

For morc information eee Steenkamp (1987).

Farmer and Consumer Target Group Selection: Equity considerations

gtimulate many research programs to deaign technologies that benefit small
over large farmers and CTAT's hean program is no exception. In subsistence
situations such s choice is rather stralght forward, but in market-oriented
economies a trade-off between congumer and producer welfare might be
expected, In Latin Amarica over 70% of the population lives in urban
araeas. Research to decrease food acquisition caosts to *he poor, urban
dweller is highly justified, but not neceasarily compatible with the
objective of impreoving small farm income. To evaluate such trade-offs

involves detailed knowledge of congumer damand,

Within a aumber of countries in Latin America, bcan markets are highly

etratified, with some expansive (often large) and ecmec chcap (often emall)
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grain types. Since these grain types often originate in different regions
of the country, poor consumers can be targeted hy cencentrating research on
bean production in a specific reglon. In the care of beane in Brazil, the
question wae asked whether production technoclogy should he hiased towards
small farmere or not. Small farmers can be targeted by <emi-climbing or
climbing merarials and varieties adapted to asaociated cropping. Large
farmers can ba targsted by breeding erect, mechanizable beana. Small farm
and large farm bean supply functlons were estimated aleong with conaumer
demand functions by 1income etrata and then were integrsted in a
partial-cquilibrium model benefics; to the different groups were then

asgessed (Pachico, Lynam and Jones, 1987).

Table 14 shows the results cf this exercise. Froduction technology
biased towarde small farmers would bring them ccnsiderahle annnal henefits.
In this situation large farmers would actually bSe net losers while
consumera would obtain access to slighetly cheaper beans. In case
producticn technclogy weuld be hiased towards large farmers, the samall
farmers would lose considerably. On tha other hand, consumers, and
espacially the poorest among then would chtain access to conslderably
cheaper beans. The dilemma is clear: oither small farmers or poor
consumers can be the target group of new technology, but it is impossible
to benefit onc group witheut a rvaduction of benefits €O the other. The
solution to this dilerma 1s outsida tha domain of economic analyvais.
Ruther econumle analysls offers policy makers a clear and objcctive view of

the conscquencce of alternative choices.

Marketing and Demand Studies for Technolog: Tranafer:

Technology transfer for the bean program fccuses on new varleties.
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The introduction of a new variaety in a certain counrry rhows remarkable
eimilarities with ncw produzt releasa strategles as designed and reported
in the marketing literature (Kotler, 1976). The product (geed) should e
widely avalluble and Lu sufficienc quartities; the users of the new product
(farmers) should have appropriate information orn what to expect; the price

et the moment of release should allow its diffusien.

Bescarch with respect to varietal release strategles is in its initial
stages within the bean program, For a numher of countries in Central
America, varietal release strategies have baen compared and evaluated, in
order to improve their effectiveness. Tor Colombia, the effact of import
policies on bean price and on the subgequent chances of successful release
of a new veriety has been studied. Seced production schemee are being
teasted; the effect of risk aversion and volumc limitatiore on the behavior
of market agents with respect to new varieties {g heing researched. Wwith
respect to ctechnology tranfer the importance of marketing and demand
studies for effective =ransfer strategies will prodably surpass ite role in

atratecgy or dceign definition,

Concluaions

Demand and marketing analysis 1is not often systematically utilized in
regearch planning of commodity programs. The reason ts8 partly
organleatlonal,  Blulogleal research teuds tu Le productlon [ocused aud Le
usually separated from 'food ctechnology" 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

an}c conoideracion (_\f Q (lam:.lnd-s:{de Problem-

The othcr reason is the general lack of an integrating framework for
such research, which has precluded problem identificatien frnm leading to
problem raegolution. For example, the market demand faced hy a commodity is
uyeually taken sas unalterable in agricultural research rather than an
indication for ¢amand-cide research, The commodity system prcvides such an
integrative fray:wgork for linking production analysis to dermand and
marketing analvsis, and in turn for Jlinking research on production
technology with that on post<harvest technclogy. DNemand and marketing
analysis thus completes the picture in a commodity system but iIn the

process expands the scope of commodity research programs.

The casce of the CIAT cacsava and bean programs were utilized to
1llustrate the diversity in the methodologies utilized and how methodology
and data collection mecthods nced to be selected on the basis of the
researc.: quastion being askcd. This 'problem identification” 1in turnm
depends on the state of development of the research program, the type of
crop, and the atate of develapmant nf agrienirnral nsarkera. Thue, in the
bean program demand and marketing analysis supported the development of
production technologies, while in the cassava program such analysis led the

research very heavily {into the post-harvest area.

John Mellor (1977) hag also pointed to the need for methodological
flexibility 4in planning cconomic analyels for agricultural research

programs, iis advice is applicable to the selection ol demand or marketing
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24

38

methedology and is worth repeacing: "(Social acientists) must recognize the
impracticality of a general equilibrium approach in this extraordinarily
complex area and gattle for numerous partial approaches .... They nust
immetoc themcalvec in the operaticnal centexr nf the real warld ro that
they many choose economically among the many possihle "partiel' problems in
allocating thaeir own potertially valuable resources,' infortunately, this
18 advice which now rune counter to the malnstream of che agricultural

economics professicn,
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Table 1. Latin America: Annual Par Capita Consumpticn of Cassava
by Region and Rural-lUrban Statue.

Country and Urban
Region

Rutal Town Ctey Avaraga
(kg) (kg) (kg) (kg)

Colombia (1981)

Atlantic Coast 72,7 42.3 54
Eastern Regien 39,0 22,8 i1
Bogota - 7.2 7
Central Region 35.4 12,5 20
Pacific 17.3 8.3 12
Peru (1971-72)
North Coast 11.0 10.6 9.7 11
North Sierra 18,0 7.5 - 17
Central Coast n.a. n.a, n.a. <
Central Sierra n.a. n.,a, n,a, 2
South Coast n.a. n.a, n.a. S
South Sierre n.a. n.a. n.a. 1
High Jungle 82,2 14,2 - 71
Low Jungle 101.8 79.6 15.5 65
Metro Lima - - 4 4
Brazil (1975)
Pregh Cagsgava
Nor:h n.a, 1.8 0.4 2
Northcast 5.2 3.4 1.9 4
Southeast 4,7 2,8 1,7 3
SOuth 2302 7.0 5'7 16
Centcr-Wept n.a. 8,2 2.6 16
Farinha
North n.a 49.0 45.5 54
Northeast 55,0 11,9 21,4 44
Southeast 10,5 3.3 2.2 5
South 4.4 3.2 0.5 4
Center-Wast n.a, 3.7 2,2 4

Source: Lyunam, et.al, 1987,
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Table 2. Latin America: Time Series Egtimates of Demand
Clasticitica for Frceh GCaooava in the Poriod

1965"8100
Colombia Ecuador Paragusay Peru

Own Price - 0,30 - 2,08 - 05.10 - 0.20
Income 1,60 1.38 - 0.13 0,03
Urbanization - 0,16 - 0,99 - 0.13 - 1.03
wWheat Price N8, 0.45 0,07 0.11
Rice Price n.s, 2.42 - 0,64
Source: Lynam, et.sl., 1987.
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Table 3. Colombia: Disaggregation of Demand Parameters for Fregh
Cassava in Rural and Urban Aress, 1981l.

Parameters Rural Urban
Population Growth - 0.1 3.7
Income Elasticity 0,28 0.38
Per Capita Income Growth 2,5 1.4
Demand Growth 0.6 hao2
Waeighted Average L 0.51 (0.6) + .49 (4.2) - 2.4

Welghts are distribution of total censumption between rural and
urban areas in 1981.

Source: Lynam, et.al., 1987,
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Table 4. Brazil: Relationship between farinha de mandioca and

wheat flour prices and consumption, 1260-80,
1360 1970 1980
Farinha Ccnsumpticn 26.3 23.5 12.0
(lrg/capita)
Wheat Conaumption 26.2 25.2 45,2
(kg/capita)
Farinha/Wheat Coneumption 1.0 0,93 0.26
Farinha/Wheat Prices 0,61 0.64 2,95

Source: Lynam, et.al., 1987
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Table 5. Brazil: Effacts of Wheat Subsidy on Daily Calories Consumed.
Commodity South Southeast Northeast
and Income
Strata Urban Rural Urban Rural Urban Rural
Rice
1| min salary -18 =52 =49 -8 -23 =47
2 min salary -33 ~115 =21 51 ~l4 -45
5 min salary =52 -195 15 127 1l -43
§ min salary -60 ~231 32 162 23 =42
Wheat
1 nin salary 85 97 27 5 77 15
{ min salary 75 89 34 2 89 18
5 min ealary 61 77 41 0 106 22
8 min salary 53 70 45 0 113 2
Cageava flour
I min ealary -7 -30 -8 -30 -5 23
2 min salary -3 =14 -5 -14 -ul A
5 min salary 3 6 -1 6 -0 ~-133
8 min salary 6 17 1 17 -113 =177
Total
1 min salary 60 14 =30 -33 39 -9
2 min salary 40 -4l 7 39 34 -71
5 min salary 13 -112 55 133 27 -154
8 min salary -1 =145 77 178 2) =195
Source: Lynam, et,al,, 1987
9% 4 vS1TT 8861 '2Z°G CHIlr3-£I-26 03-161)
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Table 6. Colombia: Path Coefficlents between (Cassava Retall Price
Geries in Five Different Towns {in the Atlantic Coast

Reglon, 1970-1984. 2/

Production Areas

Conaumption
Arcas Barranguilla Sincelejo  Monteria Sanfta Marta
Barranquilla 0.51 0.02 0.40
Cartagena -0.26 ¥ o.sn XM gos X o Y
A !
-2 0.t 006 o2 ¥

L/ Values agsume the Cartagensa price is dependent on the
Barranquilla price,

a
&/ Valuce accume the Cartagana price is not depandent on the

Barranquilla price,
3/ Sincelejo prices from 1979-1984.

Source: Janssen, L98C.
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Tabie 7. Bracil: Private and Social Costs of Supplying Malze and Dried
Cessava in the Northeast, 1986,

Private ccate Sccial cosats

Absolute Cassava/maize Absgolute Cassava/maize

Item (Crse) (%) (Crsle) (%)
Locally procuced maize 1517 86 1405 88
Maize from south 1616 81 1468 84
Maize from central west 2494 52 2130 58
Imported maize 1705 77 1675 73
Logcally produced cassava 1306 1231
Maize price 1690 77 1690 73

Source: Lyraw, et,al., 1987.
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Table 8. Atlantic Coast, Colombia: Factor Scores per Crop, Average Values
of Totul Sample,

Factor | Factor 2 Factor 3 Facter 4
"buying "{ntrinsic "in shop "ghort-term
Crop inconvenience' value" availability'" price trends"
Potatoce ~0,35 0.08 0.00 1.20
Cageava 1.75 ~0.18 0.05 0.42
Plantain =0.69 l.42 =0.2¢ =-0,75
Yam L.06 -0,32 -0.89 0.64

Source: Janssen, 1986,
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Table 9, Results of a Hedorwc-Demand Model to Fxplain Casaava and Ocher Starchy Staple Consumption in
the atlantic Coast Region of Colambia.

Price
| chonge to
Efiegt of Effect of Effect of Shifts _/ obtaln
buying in-shop price Incame Price 1in cassava eimilar
comveniernce availabiliey trends  elastleity elasticity consumption  shift
(cal/year)  (cal/year)  (cal/year) (kg)
Total sample 38912 ~26710
(4. 1) (=3.28)
~ Large towms 26544 0,04 -0.69 15.6 ~46%4
(2,50) 0.27) (=1.56)
- Intermixiiate towns 26937 -0.17 -0.66 10.9 -28%
(2,28) (1.03) (2.21)
- Large villages 19556 0,17 -0.62 8.8 -17%
(1.54) (1.00) (-1.92)
- Smoll villages -8701 -0.13 -0.70 .4 N.R i/
(-C.59) (0.67) (=2.21)

y The raported shift is the pmduct of the expected change in cassava canvenience per urbanization stvatum
tinms the effect of buying comvenlence on consumption.

-2-/ N.R. = not relevant.

Source: Jenseen, 1966,
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Table 10. Bucaramanga, Colombia: A Model of Fresh Cassava
Ccnsumption in Urban Areas

lFector Coefficient

Intercept: per capite annual consumption 75.7 "
Income: change per 100 pesos of monthlv family ineome -, 14 *
Number of children in family =22.6 *
Hougewife is employed -6,9 *
Family kas 3 refrigeracor 7.8 *
Barrio with pcor market access -18,2 *
Barrio with reasonable market access -10.2 *
Barric with good market accese -5.8

Coefficient significant at the probability level of 54,

Source: De Haan, 1986,
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CIAT's Bean Program Breeding Responsibilities.

Main Groups of Commercial Grain Types in the Developing World,

Eatimated Breeding
Production Program
Crain Type Main Production Regilcon (tens) Regpongible
Medium Reds Africa, L.A. Andes 1,600,000 I7
Blacke Brazil, Mexico, (Central
AJmerica 1,200,000 I
Small Creams Brazil 1,066,000 IT
Large Creams, Pintos Mexico 850,069 II
Whites Northern africa, Weat
Aela, Argentina 650,000 II
Small Rede, Pintoe Brazil, Central America 600,000 I
Yellows Mexlcu, Alrica 300,000 I
Source: Bean Program, internal informationm.
'd PR -1 3 P LEILF9-2T-05 22-1813
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Tablc 12, Trends in Bean Consumption in Africa and Latin America

Projected
Conauption Consumption % Urban Trporta Nemand Bean Progran
1985 2005 Population  (1982-19R4) Growth % Budget

(000 tons) (00C tone) 1985 (000 tons) (000 tons) Allocation
African bean
producing
comtries 2419 54l4 25 17 2995 S5%
Latin America 4137 6152 69 244 2022 45%

Source: [A0, Production and Trade figures, various years

vorld Bark: World Development report 1987

Besn Program, intermsl data.
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Table 13. A Framework for the Study of Consumer Preferences
with Reaspect to Dry Beane.
I Vigual characteristics of the dry beans

II

11l

size

color
shape
brilliance

appearance after storage

Cooking characteristics of beans

hard seed phenomenon

ccoking time

storage possibilicy after cocking
broth color and thicknaees

water absorption

stablc or unstable sead coat

Eating characteristics of beans

toughnegs of the seed coat
texture

flavor

digestibility

gae production

sliminees
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Table 14, Brazil: Distribution of Estimated Armual Benefits of Alternative Besn Techmologiee (000
US-dollara, 1982),
Expected
Rate of
Technology Benefits Large Poorest 25% Total Return to
Bias Small Farme Farms Consumners Conaumers 3enefits Imeatinent
Smell farm 85,556 -5,434 13,259 3,844 92,381 41%
Large farm 46,900 83,31 92,362 26,962 129.023 S3n
Sourcet Pactdco, Lyns, Jones, 1987,
554 83:C1 8361°4T LsTiva=02~¢S 0J=1Ul3 wWOds



55

Figura 1, Alternative Research Strategles withln a Commodity System Focus

Demard Side Supply Side
Demand expansion: market diversification Production expansion: area
product development yield
markct scgmentation congtraint alleviation

quality enhacement

Cost reduction : marketing margins Cost reduction: input costs
proceseing coats labar cogts
Price stabillity/ Yield stablilty/
Market integration Svstem suastainability
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Figure 2 Tncome and Grain Consumption, 1978
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Figure 3. A Conceptual Scheme for Nemand Studies in Agricultural Research.

Time Frame Maragcent Focus Operaticral Gaals Methodalogies Data Sources Research Parameters
Long term Resesrch Prioriticc Resaurce allncation -Trend aralysis — Natlonal and =Flagricirien
and Strategles and projections  internatina® —Consumptim
~Food budget statistics pattems
survey analyeis -Mational food -Budget shares
-Simultanacus budget surveys
gystem -Price series
Intermediste term Tecimology Design Efficient use of “Quality-price ~Cramer -Long-term price
ad Testing sllocated research questiormeires differentials
resources -Product ~Parela Derand ghiftsa
characterization -Market studies -Market segments
~Consumey —Fegional -Price projections
characterization statistice
-Hedondc pricing
Short tem Techmology Tranfer  affectiveness of -Teet marketing  Monitoring -Short-term price
prototype salutims -Market ehare ~Conamer differantials
atudles questiormaires —Prorotion and
Marketing mix dlstriirat lin
otudico paTENeteare
-Adoption studies
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Figure 4. Technology Fvaluation within a Commodity System Focus
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