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A framework 18 developed for measuring the changes
in ccoromic swplus 10 quality-improving  research  in
segmented markets and multi-production stages, The model
illustrates one appronch 1o nssessing the gaing to research that
enhances the charucteristics of a commodity, It s used to
evaluate the benefits of research-induced technology designed
to improve the quality of Philippine eopra.

INTRODUCTION

The Philippines has the distinction of being the largest exporter of coconut
products, providing on average 66% of world trade for coconut ofl and 29% for copra in
the years 1086-1989. However, it has been alleged that the country’s coconut products
carry aflatoxin because of mould that thrives tn high moisture copra (PGCP, 1992). High
levels of aflatoxin in copra is a rmajor problem confronting the country's coconut industry.
The aflatoxin reduces the amount of coconut ofl and lowers quality. Extra purification is
needed to improve the coconut ofl (PCRDF, 1986), Aflatoxin in copra also affects the
quality of copra meal produced. A nigh level of aflatoxin is considered to be one of the
major reasons attributed to the decreasing competitiveness of the Philippines’ coconut
products, For example, the tolerable level of aflatoxin in copra meal has been lowered
(from 200 parts per billion to 50 ppb und recently, to 20 ppb) by the EEC (BEC 1986,
1991).

Improper drying of copta using the uaditional methods of sun-drying and direct
smoke-drying (Tapaban) and the lack of quality control at the farm level cause high
moisture content, scorched and dark coloured copra (PD, 1979; NEDA, [985). As o
solution to the problem of high aflatoxin, the Philippine Coconut Authority (PCA)
emphasises fmproved drying of copra.  Improved drying reduces moisture level and
aflatoxin contamination; the amount and quality of coconut oil recovered, and copra meal
produced arg eventually improved (PCA, 1991), Based on findings of a RP-UK Aflutoxin
Project, mold formation ean be reduced if copra is dried immediately to 10% moisture or
below, and kept at its minimum at 8% moisture before storing (Grouthes and Gupta,
1991), In this paper, improving the quality of copra means redueing its moisture content
and hence, its aflatoxin level,
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The PCA embarked on o quality improvement program in late 1989 which include
the dispersal of improved copra dryers. As un incentive to farmers in lmpmvl ng their
drying procedures, the PCA lssuwd u new copra classification standard,  Premiums and
discounts under the new standard wre based on a 12% basic mnistum level (e, semis
resecadda copra) compared with the previous baseling of 14% molsture Jevel,  Morcover, an
additional eriterion is introduced in the grading and pricing of copras that is, the presence
of Aflatoxin Reluted Mold (ARM),

The aim of this paper Is to present a framowork for assessing the gains to research
on improved dryers that enhances the quality of copra.  Attention is given to the
significance of different qualities of copra, and the effects of research wre aeed hetween
producers and consumers from the copra farm sector to the coconut industrial processing
seetor,  There are similarities in the analytical appronch of the present paper to that of
Freebuirn, Davis and Bdwards (1982) and Alston (1990) in the context of multistage
production, and to Brennan, Godyn and Johnston's (1989) study of disnggregnted markets,
The present paper integrates the segmented market and multistage production approaches.
An earlier study of the benefits to quality-l pmvim, research in copra by Mangabat ond
Edwards (1992) was confined to the farm production Jevel and disregards the different
grades of gopra.

SOME CONCEPTUAL ASPECTS IN QUALITY-IMPROVING RESEARCH

Most studies on research that changes the eharacteristics of a commaodity depict ts
effects as n rise in the demand curve (for example in Unnevehr, 1986, Lemieux and
Wohlgenant, 1989; Yoon and Bdwards, 1991b). The justification of the upward shifting
demand curve can be traced to the "new" or “charncteristics” theory of demand now
associated with Lancaster (1971), und adapted In a consumer goods charncteristics model
by Ladd and Suvannunt (1976). The new theory of demuand emphasises the role of
chargeteristics of & commodity to consumer utility and preference.  In essence, consumers
prefer butler quamy atributes beeause of higher wility provided (Denton and Maulbauer,
1980), The shift in the demand curve represents higher consumer valuations and hence,
their willingness o pay for higher valued characteristics,

Some authors have also modelled research-inducd qm\lhy change in o muli-
product setting, using equilibrium displacement models as in Mullen, Wohlgenant and
Farris (1988 and Mullen, Alston and Wohlgenant (1989),  Displacement from an initial
equilibrium can oceur through exogenous shifts of supply and demand curves in produet
or input markets, Alston (1991) provides n review of the multi-produet approach.
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y e viewed in e ways,  First, ehameteristies e
congt dwmi as xmmmmmm sueh that "qmlfty" i tfcmtimmmly viriable, sangept is
acmpmd, i Unaevelir (1986), Lemieax and Wohlgenant (1989), Quitkey and Gunnwairdung

(1990), Voon and Edwards (1991, 1992), Alwrnntively, different qualitles of n commodity
can be interpreted as heterogencous commadi des tn which emse " puality”  beoomes
diseretely variable. ‘The study of Brennn, Gndyn and Johnston (1989) on wheat varleties
butlds on the laer nppmmi. Improved whent vardetios resulting from reseueeh e
considered oy different commoditles beeause of their varied uses, For analyteal purposes,
wheat varieties are classilfied Into two segmented mirkets < low and high quahity whent,
The effegts of quality and productivity research are anplysed through a shift of the supply
curve. The framework in this study also looks ut the intersregionnl effects of reseavel us
adapted frons the model of Edwards and Preebairn (1981, 1984)

The Hierature on measuring the eeonomic effects of quality enhaneing research has
not been fully developed . This situntion has been attributed to the conceptual tnd
measurement diffienlties in analysing research-induced quality change,  Some of these
difficulties are: substitution in production and consumption, and determining whether the
effect of research is n shift on the supply or demand curve. On the latter issue, Alston
11991) suggests the following:

“Technical change that leads 1© a change in product
quality is a change is supply conditions, and it would be
better to model it as such”,

A FRAMEWORK OF ANALYSIS

For analytical purposes, the vorious types of copra are divided into different
markits, The flow of copra from the famn sector o the coconut oil processing sevtor
represented in multiproduction systems.  The technical change in the quality of copru nnd
its effects at each producton stage of coconut oil is specified ns o supply shift for outpurs
and inputs.  The ex-ante effects of research arg measured by the economic surplus
approach using partial eguilibrivm analysis.  Although mast eoconut products are traded in
the external market, the analysis looks only at a closed economy. The cost of research
investrnent is excluded in the analysis as in previous studies (Freebaim, Davis and
Edwards, 1982; Lemeux and Wmlx!gwmm. 1989; Quilkey and Guoawardana, 1990; Voon
and Bdwards, 1991ab). The model is specified as annual static (Fdwards and Freebaim,
1981, 1984 Breanan, Godyn and Johoston, 1989),

Seamented Markets

There ame seven typm ol copra oy classitied by the PCA, with moisture levels
ranging from less than 6% 10 o maximum of 28% (Appmldn Table Ab. These
classifientions reflect the different types of copra produced and sold by farmers. At the
wholesalefexport sector, copra is graded into three (Philippine Fair Grade, Philippioe Fuir
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The two market segment approaeh of Brennan, Gadyn and Johnston Is exended,
the aggregate market for copra fs segregared into. three components: low, mediumn and
high quality oarkets, Fach of the three copra markets produees a different quality of
coconut oil (CNE also divided into three marketss Tow, medium and high quatity CNO,
mmulmiimm in production and demand between muarkets in-the coprn and CNO setory
iy ossumetd,

fromd

Research s seen as having its effect through changing the proportions of the
different rypes of coprt produced within the three markets. There Is limited informution
on the percentage disiribution of the types of copra sold by fwmers.  The following
approximation of the distribution of copra illustrates the ‘without” and “with’ research
supply conditions,

“Without" resenrch IWith researeh
High quality 0% 40%
Medium qualiy 30% 35%
Low quality 50¢% 25%
Towl 100% 100%

The sbove distribution imphes that the aggregate supply and demand for copra remain
constant.  Research has nob ereated o new comumodity; there is ouly a change in supply
conditions. Hence, a researeh-induced change in the quality of copra is depicted as a shilt
in supply between the three markets,

The effects of quality-enhaneing research in the copra farm sector s analysed fiest,
Copra producers are distinguished bewween "adopters” and “non-acopters” (Hdwards and
Freebairn, 1982) segregnting further the copra market into "Adopting” and “Non-adopting”
regions  The adoption lag however is not considered in the annlysis,

The three markets for the copra farm sector madel are illusited i Figure 1. The
‘without' and ‘with' research conditlons are represented by straight and broken lines,
respectively, The supply and demand curves are assumed to be linear. The demand curve
for the adopting region {s infiniely elase,

ow_quality seament.  With research, producers in the adopting region shift either
to the medium or high quality segments, With lesser number of producers of low quality
copra, the commodity s produced at higher costs, At higher production costs, less low
quality copm is produged. The supply curve rises (from 8§ w 8.0 The supply curve
shifis upwards undl its intercept I8 Just below new equilibrium price ("), Quantity
deerenses from Qo Q.
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The algebraie uxsbmxmns uxud in mmwurw the &ammnw Gses are shown Iy
Table 1. ‘ '

Mediom,_gual oments  Produgers | i the mediun m julity segment comprises
farmiers whe adopt partinlly the improved copra dryer w\nom 1y, Wiih researeh,

some of these producers shift 1o the high quality segment. These producers are repluced
by producers from the low quality segment.  The numbat of ers iy Incrense,
decreitse or remuin the same, In the present paper, It s aesumed that the namber of
producers hove inereased.  The movement of producers 1o the medium sector mity be Just
erough to canse a smill reduedon i the gosts of produging mediutm quality eopr, The
supply eurve shifts downwards (8y 1o 8yp). Price fulls (Py to By) and there s o small
expansion in quantity (Qy to Qy). Benelits to producers inereuses in both the adopting
reglon and aggregate medium quality segment, but deereases in the non-udopting imx.
Consumers fn the non-adopting region and In the aggreegate mi arkes gnjoy large wrplu
due to the redugtion in price.

g et

Hig

lity sepment.  Init My the technology for producing high quality copra is
high costs, a.u::h thm no producer is adopting the 1echnology, The initial supply curve is
represented by a shadow curve with an inmmzxpt at or above the initinl equilibrium price.
Due w research, a low cost technology is developed that produces high quality copra,
This encourages more producers from the Tow and high quality segments o move o the
high quality market segment.  The low cost wehnology induces @ downward shift of the
supply curve (8, 10 8,. Price reduces (Py to Py and guantity produeed s Q. The cost
reduging effect, hence, the shift in the supply eurve in the high quality segmen: is larger
than the supply shift in the medium quality segment.

A surpius s created for high quality segment producers in the adopting region,
from a zero producer surplus in the ‘without’ research condition. There is no eonsumer
surplus due (o the assumption of an infinitely elastic demand curve.  Consumer benefits
inereases in the non-adopting reglon and in the aggegrate country, but produger benefits
decreases.

The aggregate producer and consumer surpluges for the country are the sums of the
surpluses in the three market segments (Tabie 1),

Yoo s puper, partint sdopion of & weetivology tisins i some of e recommandod praciyes
that g vy the wehnslogy e not mlopted,
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sector, while a provessing
externat users. The i h _
to the poor and inndequite marker feeilties In the 2oty Traders trkstip gotnprises
11.2% on average of the min;m te price of copra (Tigho, 1983), Given the g fed
market approach for copra, 1t is also assumed ({m the wading seator s divided fnto threo,
corresponding to the low, nmdium and high quality markets in this copri and C}M »;cmmm

he rocessing mf, e

Folluwmng Freebuirn, Davis and Edwards (1982), the framework used in Pigure 1 s
extended to assess the effeets of quality-enhaneing research ot the farms sector w the other
produrtion stages (Figure 2),

In each of the market stoges, each fnal buyer is represented as o combination of
farm production of copra and the off-farm serviges of tuading, or processing of coconat
oil. To simplify the analysis, the following are assumed: copra and trading inputs mre in
fised proportions with nonsfarm inputs in the manufieture of CNO; these inputs are pone
substitutable: the supply and demand curves are Hneary the shift in supply curve iy puraliel;
the supply of non-farm inpuis and trading services are perfeetly wlustics constant per unit
margin between farm and wholesale processed produess: and makets are copetitive,

The consumar demund of the wholesale progessed produet in each market segmont
i the wholesale demand for CNO expressed in terms of the farm product (copr). The
constant per unit costs of trading services is reprasented as T, The demand gurve for the
farm producy is D = Dy - T There §s o constant rate of trapsformation between firm and
wholesale processed product  The initial and ‘with’ research conditions are depicted by
straight and broken lines, tespectively; the parameters with prime (") suparseript are the
‘with' research equilibrium conditions,

o w The price Ingrense and reduetion in gquantity coused by o
rising mppiy curve in the farm sector results to lower profits for traders,  Wholesale
product price goes up (Py, 10 Py,.), consumer surplus falls by the nrea DEF,

Medtum quality seament. With a reduction tn farm production costs, traders earn
narmal profits oo a fall in price and incrensed goantity.  In the processing sector,

wholesale price decreases (Pyy 10 Pyypd, consumer surplus Increases by area

wﬁ,g,h guality sepment, The effects of o downwurd shifting mpply curve iy simifar
with those in the medium qul ty sepment in terms of price and quantity directions. The

price reduction and gquantity ingreuse nre however, larger, Triders continue 1o earn normal
profits but at g larger wienover than in the medium quality segment, Whaolesale price falls
Py to Pyy)e Benefits o consumers increnses by the aren PPy NO.

O
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demand curve {n the processing sec

The gains to consumers In the wholesule processing sector 1y caes market segment
enn be measured by the following:

Low quulity segment Cyp =0, 5’(’[ ¢ PwdQie
Medium quality segment Chiy = 0,5(1 wa * }“em,)Q,,m,
High quallty segment C‘:‘Jg,” = (0,501 Wi * w" Q,m»

In PFigure 2, o technplogicar changs in the copra trading sector and In the
processing sector ean nlso be analysed, The multistage production appronch shows dat
the distibution effects of o research-induged change in quality is the sam, regnrdless of
which stage the weehnical change oceurs, The relative distribution of benelits beiween
each production stage however, depends upon the price elustieity of demand ot the CNO
processing sector and the prive elasticities of supply of the value added in cach of the
produetion stage (see Freebaim, Davis and Bdwards, 1982).

CONCLUSIONS

l‘whrmlugiuxl change in the quality of o mmmmiity, Lo eopri, has been annlysed
through a shift of the supply curve in contrast with o shift in the demand curve as in most
studies. The framework in the present paper {s an atiempt to integrate the two approaches
of segmented markets and multistage production systems,  Using the segmented market
approuch, the copra market has been divided into three components:  Tow, medium and
quality.  Also, the copra trading sector and the CNO processing seetor have been divided
into three markets, The analysis has been extended Curther to the distributional effects of
research in mulistage production. Simple formulas have been used in caleulnting research
benefits.  The algebraic expressions for the supply and demand curves have not been
provided.  The present paper has not taken into account non-purallel shifts, and
substitution in production and demand.  These aspeets will be considered in tuture
research work,
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Tible 1. Measuring R o Producers and Consumers

Withouh pegeapeh

Low qualit segment 08P, = 1,04 -
Modium quality 0.8 (Py = L0y .
High aualivy " -
With regasrch ,
Low quﬂlik{ 0B (P = 1y0) Qe ”
Madiwm qua .“mfy' goﬁ(pw bl t‘W}M” -
High Q{\,‘&liﬂ? 0.5 ”?m b j;u)@ﬂ -
Gasns in P8, CB8 @Gains In P8y, + Galng in -

mﬁuw; # @aiﬁ$ &t’l I?&mm

Withoeut regearch

Low qualit 0.6(p, ~ Im)gm; Qu)(Jm - Py )mm
Medium quality Q‘ﬁtﬁﬁw L) Qun 0.5(dp » wamm
High quality 08Py = Tun) Quy 0.8 (e =~ Py) Dy

Wioth research
Low quality
Madium quality
High quality

sGalns in P8, O3

Gains an B3 08

0.5k, ‘
0.5¢F = Tun) Qe
O.5(F = Lyne) Quue
gaine in Fﬂwn'

Gair ., in K‘}‘ﬁ, g b
Gaing in m&wn

Gaing in PB, +
Gaing in P&, »
Galrms in PS.

Onﬁ (JW*’%&)DW
0.5 (mew ‘“Ew ) ng
0 ' 55 (JHW pH ’ m“ﬂ'

(::"'ai‘v\ﬂ in f“'SL +
Gainag in C¢mu**
Gaing in C8in

Gaing in 08, +
C%&Jiﬂ&’i H"; C?{‘Bn *
Galns Ln C5.

Note: The subscripts L, M, M indicate the low, medium and high
gquality market aaqmwnt&i A is for ‘Adopting Reglon’ and N g for
‘Han=adepting Reglon'y and C ls for aggregate country., The prime
gupercript (") rapresents  ‘with!  pesearch  conditions, The
netations LQ, MQ, HQ, rafar to the low, modlum and high quality
market gsegmants,
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Appendix Table AL Types of Copta by Molsture Content

Source:

‘me mejovauo
- corriente

Buen corriente mejorado
Senru»resecadn
Resecada
Resecada bodega

Moisture content (%)

s 23.0%

5 180%
£ 15,5%
£ 13.0%
s 80%
5 60%

Philippine Coconut Authority (1988).

Appendix Table A2, CGrades and Standards for Philippine Copra

Moisture
Coconut oil

Free Fatty Acid
(as oleic)

Color of meat

Color of oil

Extraneous
mintter

Other
specifications

Mold infection

Philippine
Fair Grade

(PCA superior)

5% maximum

66% minimum

0.5% maximum

white to pale
white

2red &
12 yellow max,

Nane

Philinpine
Fair Merchandise

8% maximum
60% minimum
4% maximum
brown to dark
brown

9red &
50 yellow max.,

3/4% maximum

edible/good grade cut .
into halves or quarters

None

10% maximum

Source: Philippine Coeonut Authority (1988),

6

oy

=8

_ Philip
Domestic

c.,

14% maximum

58% minimum

5% maximum
brown to dork
brown

9 red &

50 yellow max.

1% maximum

10% maximum

v e koo





