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HEDONIC PRICING FOR PRAWN AND SHRIMP IN THE PHILIPP[NES

Nerissi . Sulayo'

- Abstract

The prawn-and sheimp industey m e Philippmes 1s among the maost lucrative industries both at the
domestie and foreign perspective. This paper discusses the relevance of hedonic price analysis recognising
that tmproving quality is & major issue i the global zs(:al(md market die o the mcmasmg CONSTIOUSIRSS
among buyers, who are heeoming ‘quality consumers” rather than "yuantity consumers®, This paper uses
bedonie price model 0 measure the econome henefits from investing in the production of goods with
preferred quantities of atinbutes or value-added features.

Using primary data based on ubserved and measured characteristics, we develop a log-linear model with

combined continnons and damimy explanatory variables. The estimation tesults show significant implicit

prices of itributes such as prawn tail length, product form, freshness, species, colour, size, ease of

preparauon, discolouration, protein and carboliydrate coment, Specifically, longer tils and banana species
are highly valued, Avross sizes, large and average receive price premium. Processing by peeling snd

breading 1o ease prepasation and add value obtains high premium. Freezing, although most praciiced due

to availabitity of technology and Tacilities, gets the highest discount amang other fonns of preservation.

~ Keywords: hedonie price model, guality, prawi and shrimp
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1. Introduction

Profitability and the depleting »2. e resources in the Philippines constitute the major
factors for the ingreasing interest wm prawn aguiculture, which accounts for 79.6% of total
prawn and shrimp production (BAS 1995). While prawn and shrimp are among the
traditional protein sources, the Phitippiae Bureau of Agricultural Statistics also lepmtcd
that they are among the top ten agricutture-based exports of the country generating about
5.88 billion pesos anhual average export earning, at an annual average export volume of
25.758mt from 1989-93, Shrimp and prawn account for more than half of the total export
earmngs of the fishery sector,

Technical and marketing Inemmre s.uppmt that the price of prawn and shrimp is affected
by its quality, Quality in prawn and shrimp generally relates to having optiniun ‘quantities’
of attributes such as freshness, size, colour, texture, taste and other aestetic and eating
characteristics, In spite of the generally aceepted relationship between price and quality, no
attempt has been made to estimate the functional linkages between product price and such
quality attribuges. :

Hedonic price analysis is closely intertwined with the concepts of product quality
evaluation, Hedanic models estimate the intluence of changes in quantities of attributes on
product price. Changes in quantities of attributes reflect quality changes. The issues of
improving food quality n top of increasing food quantity are among the thrust of major
policy issues, not only in the Philippine seafood industry, but the global seafood markets.
The relevance of hedonic price estimation is manitested through its capability to pmvida
quantitative estimates useful for measuring economic benefits from investing in the
production of ;_.oods with pmtmed guantities of attributes or value-added features
associated with price premium.

Hedonic price analysis was developed by Court in 1939 und revived by Griliches in 1961,
Since Rosen’s theoretical work in 1974 and Lucas' in 1975, more abstractions and
empitical studies followed, Ladd and Suvannunt (1976) extended the hedonic price
concept based on consumer behaviour while Ladd and Martin (1976) developed the model
on the producer's cost pewpccuve Petze) and Monke (1984) used the coneept to evaluate
market efficiency while in Brorsen, er al, (1984), hedonic pricing forms the basis for
recommending the inclusion of quahty in pme indices,

Many prawn and shrimp atteibutes, such as colour, odour and t@ndcmcse are quaht.mve
and are generally believed as determinants of seafood purchase behaviour, while flavour,
freshness, ease of préparation and some sensory or attitudinal variables are among the
determinants of demand for seafood, Other determinants include nutritional value, price,
income level, region of residence, family size and presence of children in the family
(Hanson er al., 1995). However, food scientists etnphasise the importance of ehemical and
micrabiological aspects of traded seafood (Huss 1988, Whitfield ef al. 1988 and Buchanun
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1991). Some of the references useful for understanding and measuring qualitative seafood
characteristics are Pearson (1970), Pearson and Dutson (1994), Shahidi and Botta (1994)
and Hanson ef al. (1995). Most hedonic models use categorical dummy variables in
measuring the influence on price of qualitative attributes, Studies using hedonic models
with categorical dummies include Ethridge (1982), Brorsen ef al. (1984), Porter and Tudd
{1985), Unnevelr (1Y86), Bartik (1987), Williams (1989), Coelli ¢f al, (1991), Goodwin
and Espinosa (1991), Mullen and thl},cn nt (1991), Oczkowski (1994, Wilson (1994),
and Mullen (1995). '

Compilations of prawn and shiimp reseach abstracts in the Philippines by PCARRD
(1985 and Marte (1993) focus on health and diseases, feeding technology and other
aspects of pond care und maintenance. Eeonomie research measured the benefits from
improving yield and profitability of breeding, feeding, growing, processing, packaging,
transport, preservation and other technologies, There is no hedonie pricing model
estimated for prawn and shiimp in the Philippines. Recent literature evaluated the
ecological and sustainability impact of prawn culture in the Philippines (Primavera 1992,
1993, One of the Jatest comprehiensive study, intended to form the basis for policies
concerning the Philippine prawn industry, was coordinated by Auburn University of the
United States in [*)(JB. ‘

The main objective of tlns paper is to develop a hedonic price model for prawn and shrimp
m the Philippines using primary data based on observed and measured product
characteristivs, The model aims to estimate the fmplicit prives of combined quantitative
and qualitative attributes. This paper is structured as fellows, The next section discusses
the relevance of hedonic price models to prawn and shrimp in Philippine markets, The
madel is then presented. followed by the empirical results. ‘The final section provides the
conclusion and policy implications of the paper.

2. Relevance of hedonic price analysis to prawn
and shrimp in Philippine markets

Table 1 shows the trend in produetion of prawn and and shrimp produced in the
Philippines from 1989 to 1993, The aquaculture sector produced 79.6% of total
production, followed by the municipal sector comprising 18% and by the vommerrial
sector with 2.4%. Black tiger comprise 74.5% of total production. 97% of which comes
from aquaculre, The other two species are endeavour ang white prawn, Analysis showed
that the percentage change in value, estimated at 25.4%, is preaser than the change in
volume (14,99 ), suggesting an increasing unit price.
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Table 1. Averape zmmml prawn g shnmp production by species and sctmn Plulmpme\. )‘)89»93‘

Towl Tiger Prawn I‘mloav(mr White
Aquaculure
Volume tmt} 65499 59,793 4,372 1334
Growth rite (%) 18.95 1889 8205 @9,2%)
Share (15} : 57 96.490 621 9,495
Munwipal ~ :
Volume oot 14,846 1,341 2491 11.014
Growth e (% 1 8.2 {1.2% 14.36 8.22
Share ¢3) ‘ 1R 211 M3 8215
Commery
Votume ont 1473 816 kit 1,059
Growth rale 1471 R &1 ) (72.95) 9.12 (36.40
Shore 45§ 240 R4 548 e
Fotl :
\ olume (mty 82K 6l.ost 7.261 13,407
Growth rale (%) on 16.77 447 (3.43)
Sh:m‘ (e ) , it 1 1o 100
Value hou Pesos) 11,940 10,522 377 105
mmmmm o Change m yalue .30 L2d.0d sy L)

Estmated from brackihwater prostaction only
Souce BAS, (9498

Notwuthstanding the supply and demand situation for prawn and shrimp, the general price
level and other factors affecting such price increase, the observed increasing unit price
could be evaluated against changes in product attributes, The growth in the prawn
aquaculture sector has created impacts in terms of volume of production and product
characteristies. The culture of prawn in controlled environment made available products
with desired atributes. ' : o

The expart market also showed lar fre pmpmtmn of increases in value than in volume of
trade (Figure 1). Although there are some price decreases, there is an overall increasing
trend in price. This upward trend could be expected with the present interest among
processors and traders to increase returns by adding value, that is, enhancing desirable
attributes of the product. Since 1989, the country faces the threat of disease problems

common in Southeast Asia affecting Tuctuation in volume of production,

However, there is a question of which attributes are preferred, given the existing diversity
in prawn and shrimp attriibutes in the domestic market. The wide range of attributes can be
noted on the variety of species, marketable sizes, praduct forms and preparations, degtee
of freshness, methods of preservation, eolour, puckaging and other physwa ly observable
characteristics, However, dwemty of product attributes prevails and is encouraged in the
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Figure 1

Philippine  domestic market to meet various consumer gmups. [dentification and
estimation of relative fmplicit values® of various attributes desired by consumers, rather
than standardisation, seem to be a more relevant objective i the domestic setting.

Throughout the years, the importance of hedonic pricing on prawn trade is becoming
evident with increasing quality consciousness among buyers and consupers even in the
domestic market. The twenty-first century consumers are evaluated as becoming ‘quality
consumers’ rather than ‘quantity consumers’ (INFOFISH 1994), That is, consumers are
after obtaining utilities from optimum quantities of positively-valued product attributes or
minimum quantities of negatively-valued characteristics rather than from consuming
optimum quantities or units of the product per se. Profit maximizing producers and
middlemen are, therefore, expected to identify the attributes desired by consumers and
offer the optimum quantities of attributes that would receive price premia and minimise
those attributes that are expected to be discounted, The framework of hedonic price
analysis caters to identify the market clearing prxce at which the consumers of *marketablc
attributes’ and scuers of marketable attributes’ are satisfied,

P with the m.my mmbutee deswed by hexemgunuous* domestic consumers, relative values or comparative implicit
prices of attributes provides better infoemation of what fanges and quantities of attribules should be available at
market clearing prices.



This paper distinguishes quality as the state of lnwm& met  high level of acceptable
standards, while auribute or charucteristic refers to a positively or nepgatively-valued trait
present or absent in a product in varying quantities, On the premise that quality
mprovement and value-adding processes either increases the quantity of desired attibutes
of a produet, adds a new desivable attribute to a produet, or minimises, it noteliminate, the
undesirable attributes of a produst, hedonie price models are important in estimating the
mphicit price associated with each process. Value-adding investments could focus on
mereasing the attributes receiving positive implicit price or on-eliminating negatively
valued attribufes, either at the production, breeding or post-harvest stages, For instance,
hedonic analysis estimates implicit prives of processing as peeled or breaded prawn,
Somilarly, fosses due to soft shells, o negatively-valued attribute arising from harvest
during intermoalt or pre-moult stage, cun be caleulated.

3, The Model

Let P, be the purchase price per kilogram® of prawn sample £, i =1, 2, ... 47, a sample
comprises a lov/bunch of prawn and shnmp pieces offered for sale in a market with a single
tag price P, Price P, constitutes the dependent variable in the proposed hedonic price
model while the explanatory wmabies are categorised as (1) continupus, (2) dunimy, and
(3) dummy interaction varables®, Interaction variables are those which deseribe two
atributes both exclusively present in a sample. Each sample is evaluated according to
some characteristics such w  weight, length, species. freshness, form and colour,
Therefore, a linear price and atiribute relationship can be expressed in the form: '

itk e ik : .
(h Pi= oy BC, + 2 Z Vgl g - 8 i=1,2,..47
j#ﬂ k=t kq‘];‘&l

where m; is the number of continuous variables; my is the number of qualitative variables;
my is the number of categories for the k" qualitative variable; o is the autonomons trend

" The use of purchise price elfiminites the Hmitations associated with the sl praetice of mputing *missing”
price in bedonie regressions, especially for new produnts, as discussed by Feenstra (19951,

*The use of categorical sealed variubles was  also explored on atributes such as brokenness, odour and
discolouration, that is, these vategorical variables were seuded from O (o 8. Ti this case, the coeflicient estimiue of
the scided yarialle represents a price chipnge due (o unit change in the sealed catepory deseribing weeriain fevel
of characteristic, The resolts, however, ame nof significantly relevant o price changes dug perbaps fo some
measurement errors associated with the use of categorical sealed var!able%. Hence, binary form of dummy
variables is an wlternative for sueh cases, :
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term; f;'s we the coefficients of the continuous wmblc,s. =Loweomy ’qu § areg the
coefticients of the duminy variables, g=1, ... myd k=1, .. mz,. The Cy's are the continuous
variables; Dy,'s are the dummy categories of the k™ qualintive variable; and g is the error
term. ‘The number of dummy variables (ma) is one less than the number of categories of
that qualitative variable becanse one cafegory serves us me control dummy.

The constant o is interpreted as the price relevant to all attributes represented by the
control or benchmark category of cach qualitative variable and when the quantities of the
contingously measurable variables €'s are zero. The coetficients yy,'s denote the price
associated with the presence of the qualitative attribute represented by the K" dummy
variable Dy, The coetficient b, manifest the sensitivity of price changes to & upit change in
quantities of each continuously measurable attribute Gy, highlighting the importance of
minimizing measurement errors. This study attempted to estimate a hedonic funetion with
the assumption that the observed attributes are measured to the best possible means,
acknowledging that there is an ewlvm seience of sensory, and chemical and phymml
assessment of quality in seafood®,

Homogeneily of attributes” is assumed within a sample i since smtm;, of prawn and shrimp
according to somie characteristics ¢ or Dy, is penerally practiced in all markets included in
the study. Although in some cases, for instance, with assorted species offered for sale
under one price tag, the homogeneity assumption is violated. In such a ease, thc viriation
15 noted and is considered as anather characteristic,

Admittedly, this assumption of bomogeneity within a sample can be a setback on the use
of continuous vaiables and potential source o measurement errors discussed by Williams
(1989, For instance, a continuous variable ¢, sueh as average weight of a piece
representing a sample i may be an appreximation of the actual weight of each piece in
sample i, especially if sorting is not rigid and precise. Hence, a system of dummy variables
encompassing ranges of average weights, with each range taking a dummy, may be an
error-minimizing alleniative,

The log-linear version of the hedosic price model (1) takes the form,

mi md o omik
(2) P= o+ BIC + Y Y Wby +e
T ksl gl

* York and Sereda (1994) reviewsd the development of sensory nssessinent pirocedures for sealvod and proposed
for the recognition of seosory  analysis as heing analogous 1o chemical and physical procedures of quality
AsSessIment.

* The assumption of homogeneity within i sample should not be confused with pmduct fiot- mguu,;(y wm»umcd for
the domstic market. Atiderson (1995) assers that the exceptional hererogeneity of seafeod is a major reason for
the recent interest in marketing and demand analysis for the seafood industry.
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where P, and InGj, are the logarithmic transformation of the price and continuous
variable series. While the dummy variable Dy, remain untransformed in Equation (2), its
coefficient ¥, reguire antilogarithimic transfarmation to derive the relevant percentage
mpact on price of the presence of the quahmtwe attribute, The percentage impact is
computed as (% <11 % 100,

The use of dummy vnrinbles to represent qualitative attributes confines the choice of
functional torm of the hedonie price model to either Tinear or log-linear, While hedonic
price fungtions are reduced form equations (Williams, 1989), the choice between the linear
and log lincar Torms of the model m this study was generally influenced by the relevance
and ease of interpretation, nature of the data and the objective of minimum specification
error. Logarithmic transtormation was vsed as sabilizing measure for vidable series that
show wide fluctuations in thew origmal form, especially with price and atteibutes of
heteragenuaus products.

While plots of alternative transformations of a series and their corresponding relationships
provided bases for establishing the functional form of the model, oiagnostic tesis for
spectfication error are instrumental in defining the stuctural part of reduced form models,
A review of sueh procedures as applied to linear and logatithmic madels was docamented
by Guodfrey et al. (1987), which provided a discussion and application of the Ramsey’s
regression specification error test (RESET) to select between the Jinear and log-linear
altermative forms of hedonic price medels. Equation 3 specifies the RESET test for 4 linear
regression while Equation 4 shows 2 test fora In;,-lumm model.

"

i

(3 Pi=o o+ Z B.Cy 2 2 “/m[)ﬂq * )_, (pm(f’) + 8
kel Y F 24
1l ml ok
4 P o Y PG, + Y Y Wb, + E qm(lnl Joe

bl q

where B, is the predicted value of £, in the linear model while InP, s the premc:ted vilue of
InP, in the Tog-Tinear model; 1 is the power at which the predicted value is raised, r=2,..¢.
For the linear model, RESET(e) evaluates if Hu: Quzs@ur. . =@o.=0 and is distributed as
Fie -1, N -k ¢) where @, denotes the coefficient of the residual of the Tinear madel (3)
raised to the power r. Similaly, for the Tog linear model, RESET (c) tsts if @2 =@z .. —
=@, =0 and is diswributed as Fle -1, N~ & - ¢) as in Equation 4. The rejection of Hy at any
RESET(¢) sugpests the pmblem of specification error and the mmml;mon of an
alternative form of the model is required.




4, Empirvical Results

Colleetion and Observation of Samples

Forty seven prawny and shrimp ssanples were purchased from selected markets in Metro
Mamla and peripheral consumption centees, The measurable length and weight-related
atmbutes hsted o Table 2 comprise the quantititive explantory - variables, The
organoleptie Taetors, such as ceolour and odour, and the  market-related  produet
charavtertsation. suel as grades according ta size, produet torm or species constitute the
qualtative attrtbutes deseribed as dummy variables (Table 3). Many of the attributes
observed are stmilar o thase identitied by Hanson e ol (1995 as detwerminants of seitood
purchase behaviour.

Recognising the nutestional importance of - gourmet prawn and - shrimp, this paper
attempted to melude proxinvate component vanables such as pereent messtire, protein, fat,
cathohydrate, fibre-and ash content.” These nutritional characteristies that cannot bhe
detected v nurmal vonsumption, but whose effect may or may not come fater, comprise
the “credence” qualities of poods (Wills and Theis 19943 Tor instance, ash content, the
orgame residue alter burmng the orgmue matter, can-be cegarded as a general measoie of
quality and often usetul forwentying a food (Pearson 1970),

Table 2 Comparison of the meanis, vatiances ad coefficients of correlation hefsween price and
each quantitative varmble, 7 prawn and shamp samples, Philippines, July 1995,

Varable Varmble - Mean  Varianee Max Min - Coreelation
Notaton! ‘ : e W1 prICE L)
Prive (Pesafkg) P, 2813 05154 (840 0
Vad Jengthy (e £ 8451 11.63 154 1.7 1.738
Head-on shellon lengil on £ LL4R 26.04 4.8 22 0.614
Meal werght (gm) Cos fiKs 228,80 YRS .08 (.41
Head-on shell-on werght tginn Cos 387612k T80 0.08 L63S
Number of precesike o7 O8O3 BAGIARR - Tun8S B3 0302

" Notation follows Pauation (11 where o congouons vanable 1 densted by Oy, where the subscrpis denate
duantitative alirilmte f o sinple 7

© Proxaiate component aivlysis s done by an secredited private Taboratary, he SOS Philippine Testing and
Control Services, Tne. Makats City, Philippines, , , '
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_Table 3. Definition ol dummy \-mi.\m@s ok nmpuniun 0f 81 xmpleq having such auribute, (n=47)

¥ mnhle . : Proportion
Attribute Notstion' Defimtion” ~ of samples
N , : ) %)
Nupbher ol praw i preces per Kilogram o9, sl §)
v 18 pieces SNERY: dssunies 1an there are T8-or [ s pragat pieces ;Mku]nmnn ¥ 5]
atherwise 1) '
o 1o 15 preges Doy sssumnies © it ihere are 1600 35 praswn pleces per kilogom, 1276
s otherise ; ;
o 10 L1 pleces By assunes 1 il there are 36 b LT prswn preces per kiloprany, H4 6X
owrwse {) :
e LEL I pigges By asstities. b there any LEE o009 praosa pleses per 21466
o kilogeam, stlenviset) ,

)+ HHIO preces s assunes 1iFthere e J00-0f mire prasg picges per (38

Releprrang, sstherwise (1
Praten yongnt Y ogsl, 2

AN D, sssimnes 3 b the protein content of thesample s preater than K723
ar el e LS9, assuming that thesrange of pereentage
profein s desaeable sttndnte: atwerwise U

s |80 Do assaes Eak e proteiovonient of the sample i less than ' 1291
1A%, assinung that Hus fange of percentage Prdem wim
yndesitable ainbuote, stherwsge ()

Carhohydrdte voment 13, i, 9=, 11
e [ asanmies | e varbolivirite content s the sample is I8.30
greater g oF vgual fe 1A%, assumung that s range of :
perentage curbolvdiate 15 4 destrable attnbate, otherwise O
oo Do snties 11 e bl vontent of thie sanple s less fi1.70
thap L6t wssnminge hat this rimge of percentage
cardehyileate < andesirable sttribute, therwvise 0

Diseotouragion o), ¢ =t 3 o
¢ present Py sawseies 18 the disgetatationof e sample-is equal w3, J066
Aok 8 st seale of O hrangh S where 0 3 willunt
diseolouration while § has the smuost disolonration,
wtheradse
el Dy asstines L3 e dweolmiation of the sample seguatto 0, 724
Yor 2 in seale of (O hrongh S, otherwdise O

h”l”&& “,(&ﬂg ‘!}r gk ﬂlml- 27’ .

o retal saly Doy assumes §af the sample was pureiased by retail sale, ‘ 1660
vifierwise 1 .

* wholesily D.a; assimes Fil the gg\mpln Wils pumh.mj by wholgsale, 2340
utherwise (b

Ease of preparation (. g =1, 21

* eusy i prejuire By asswmes 1t ihe BAHPIC i gasy 10 pmmw or r;quirw xm ‘ §2.98
preparating, stherwise 0 ‘
+ difficult Doy assuings §of e sample 18 difficolt of cambersoing G 1703

Preprare sthersvise




_Table 3. Con’t,

Varmble R ; Proportion
Aurtbute Notanon' Defimtion” of samples
‘ ' (%)
Stopefselier ype U, gl 201 o
o Lary or wel piarket D,y assres 111 the sample was pureliased either fronsa anm o o AR 04
welpnuket, atberwase 0 ,
o supermiarkel ns- assunes T ar e saingste swas porchiased ront a supemsarked, 31
athervise (¢
* processing plhant Do+, assimes: 1AL e sample was pucehased Froma prasa 19.15
provessing Taelory, atliersise ()
SR IEs oF 1YPE D gl L 0
o black Tiper s asstyines 3o the sanple s Black tiger pras iy, ofherwise 0 W
s ocean, sed, kg, Do stsstimes 1 af the sample sy ocenn, sei, King, preen o lower 1297
green flower giper ther Py, otherwise 0 :
* W hie, g Dixs .munm Lk the simple s o whie op banana prawn, nlhr.mm 2340
i ;
* treshwater Divg assunes 1l the sample s adreshwater pmwu. ntherwise 0 4.26
* erdeavonr Do asstrmes Lir b sample icendeavonr praswis, ofliersise 2128
¢ assorted species D sssuties ol thesample vomprse s eombination of species, RS
athenwise ()
Degrer o sbigisd D o=l d ;
¢ hive Dy asarimes 3k the sample comprise iive prawn, ofeesise £ 4,26
v chilled raw , Doz owimes D the sample-cumprise chilled raw praen, olherwse R8BS
]
s frozen Iy asannes 1ot il sample comprise either block or indsvidoally R.51
' ek Trozen dOFY rag prawn, stherwise )
o driedioonked iy atnes §3f e sample comprise dried or cooked prawi, 618
uterwise 0
Produgt romy Extent of Processiog (2, o gl 43
¢ hiead-an Iy .mums:x §af the sample compeise ead-on shetl-on [ravn, 6808
: - withersise U
* headless ‘ Do assumies it e sample conprisg lw.u!iw shelfeon prawn, 1702
utherwise f)
¢ headless peeled 1, s asumes 1 f e sample comprise gither headless perled tail 851
shelbog or campletely peded praswn, otherwise 0 '
o headless heeaded Dyps assines 1 G siople comprise hreaded beadiess peeled tail 6.8
shelbon prawn, otherwsg
Coloyr slll[’ll}&,l!l!!&'hslbﬁ i 141 e fr'ﬂ v &b
¢ orange ' Dy assumes 1if the mmplc voimprise urange colourd pm\m, 1489
utherwise 0 ‘
*+ black Die sssimes 1 IF the sample conyprise blaek coloured priwn, 3191
nilerwise ; ‘
» white Dies asshmes 1 if e sample comprise white coloyred prmm. 1915
olierwise ()
o prey Ditrg assimes 1 1he sample comprise yw cokimred prawn, 34.04

mhcmme 1)
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Table 3. Con't,

Vi nmhlc . Proportion
Attribute Notation! Definition’ of saniples
, (%)
Meustusg comtgent 1), o o =l 21 :
¢ 70807 for wel D, assmes LI the moistare cortent of the smnple 1s between 63.83
sathipes o 557 TR0 Tor wel samples or 44-55% for deied simples,
tor dried sitnples  aissaming i caeh range ol peresntage ionistore is 3
desiralile ativibute, othenvise O :
e oot withim Te-R0T e s assumes ) I e moisture content el e siple is mu within .17
wet saimples of 44- RN aned AS85 rangees for wetang dried samples.
59¢ hor dred samples tespeclively, ntherwise O
Fatgontg KU, pa oyl 23 ‘
ooty Deive asstmen 130 0w Fat content of e sample §s Jess han o 95H
U sl fo 3 8% asstnig 1t Uik range of percentage (g s
a thesivabibe aitribate, otherwise O
SR e assies 11 the Tatvontent of e saple is preater han 420
189, assuninge that this rampeaf gwn,mt.w fab % 3m :
aidesitable abiribmte, oiherwise 8
[ibre qontent 043, g =l 21 ,
s ()i fibre Dygs sssenes 1l the tibre content of the siample i zero, HURT(
ansnniang dhat zero libre content s desitable atabute, ‘
: ofherwisg ()
* e present [Py dasstenes |l the fibre vantent of e sample is not 22r, .64
tinning: that a non-zeno [ibre content 15 an uidesirble
: attribute, viberwise 0
Ashwontent (3 5 " 1]&1, ey
o 1 RG Dy asstimes b e ssh content ol the saniple is bess than or H3H
el to LRS  assmiog tial this range of pereentape ush is
; i dosicable attribaite, otherwise G
1ol R 11ss asstnnies § A0 the ash content of the sample is greater an 189
R EREE st ATt Ahis rtngpe of pereentage ash isan
undesivible atebte, otherwise 0
Foul oot 0, gag. g1 21 : ~
* present 1,4 ssstines 1 the edonr of the sample is el o4 or S ina 1702
seale of 1 throupls S where 1 i without any fnd adour while
5 Dt the most foul ndouty ntherwise
» il iany assumes 1if the odour of the mmpk, s et to 1, 20 '3 82U8
k atherwise G
Brofenness 1, pow gl 2) , ;
° prosent Dyog agsimes Tif the brokenneas of e sample is equat to 3, 3,4 CED.8Y
i 5 o scale ol £t 5 whore O withoul sy
Brakens shell or parts as Ded, swimrets an tatl, while 5 has
e st brokers steaetires, ofherwise
* ‘ Doze - assumes 16 she brokenness of the sinple Js equak 1o 4 or 2, 443
otherwise
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Table 3. Con’t, _ e S s DRI i R
Lo © Varable ‘ LT ~ Proportion
Attribuie Notation' ~ Definition® of samples

: ‘ L)

Percent shell refuse ¢, o g=h, 2)

o substantial AT ©assumes | irpercein shell refuse is 43-47% of fotal weight, 2128

: assuming it tis range i3 a desirable atriibute, otherwise 0
* il Dy assumes 1ir percent shell refuse is not within 43-4766 of 872
total weight, assuming that this rabge s an undwlmbh,
aliribute, vtherwise 0

Souree, grtypeof prodyeiion (0 ju,, g=1, 21
o gultured Digos assunes | i the sample is aguacuhared, otherwise 0 4(.43

s seg-paught Dy assumes it the sumple 8 sea-caugit, ulierswise U Y, 57

* Notation fllows l:qmlmn in \\lwrc a dunmy variable is denoted hy Dz, Where the subscripts deote calegory
q o qualitative mmhuw Kin sample i,

* Assumptions ,uul approxinations on desitable ravges of percentage composition of the edible portion of prawn
and shrimp swre based on: Pearson (1970 stating that cooked prawns has 70% water, 1.8% fatand 21.2% protein
while cooked shrimp has 62.5% water, 24% ful and 22,39 protein, Floyd (1985) cited that protein content of
st fish species varies from 15 and 2060 while it varies positively with protein at a-wider range from 0.3 w
A dc'pu\din;, on speeies and season, Kraus (19758 reported 1.7p of carhohydales por 4 ounees of raw prawn
meat tequivalent o 14%) and 4.7g per whole. raw prawn tLO4%), frozen fase breaded prawn lm 19.93%
wrlmhvﬂr.xtu while Tired hreaded hag 20 11%

Analysis of Data

In an empirical hednmc analysis of commodities such as prawn and shrlmp, it is not surprising -

to obtain a wide-range data set due o diversity in product form, species, freshness and other
attributes in a domestic market, Inevitable large variation in quantitative continuous variables,
such us number of pieces per kilogram Cis was stabilised by forming dummy Lategones that
represent grades according to size that prevails in the domestic market® (see D, 1.5 in Table

- 3), The variation within each dummy category is more stable and the diversity of product
- attribute is maintaingd. Transforming continuous quantitative variables into groups of durmy

variables also reduces the measutement errors discussed by Williams (1989),

For variables such as price and length-related attibutes, logarithmic transformation stabilises
the variances, Log transformation also facilitates ease of interpretation of estimation results
(Kennedy 1989). Therefore, the log transform which accounts as the variance stabitizing

* The size categories under the number of pieces/kg D,q g=li.. 5 is @ modification of the standard ranges in
infernaiiona prawn and shritp trade where there are about 10 to 15 categories (see INFOPISH Tradunesws
forthnighdy publication, Kuati Linnpur, Mataysia), Tn this paper, the five categories suit the domestic market -
where huiyers and sellers generally elassity pmwn and s!mmp in less Mrinyzm (o xu.;gmim s *very small’, ‘smd"' '
‘uverage”, 'medium’ wid large”,
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measure, will be preferred and used in proposing a hedonic price model, Below, statistical
analysis justifies the use of loparithmic variables in tle model, :

Estimation of the hedonic price model

The estimates derived from regressing price apainsts ench quantitative and qu alitative varinble
provided a basis for idemifying potential explanatory variables. An attribute is considered as an
explanatory variable when the signs and the significance of the estimates lends theoretical and
realistic interpretation of ¢ach price and attribute refationship, An attribute that is belicved
preterred by consumers, such as more meat weight per piece ¢ ., has a significant positive
coetticient estimate (0.35) while an undesirable attiibute, such as foul odour, Dy s has a
sigaificant negative coefficient estimate (-0,93),

On the choice of continuous predictor variable, tail length €, was chosen because length-
velated attributes are dhrectly abservable during purchase than weight-related attributes. Also,
fourteen of the 47 prawn samples were headless. Tail length also represents all other Ien[,(h»
and weight-related attributes as it showed high correlation with other attributes,

Initial estimation of equation (2) revealed that only 20 of the listed variables in Table 3 are

significant. We re-estimated equation (2) with those 20 variables and the results are presented
m column 2 of Table 4. That is, logarithimic price InP, is repressed against the continuouy
variable tail length together with all the qualitative attributes represented s duminies, Results
showed that eight varinbles with t-values less than 1.0 bave to be omitted from the Model 1 to
improve estimation results, This Unrestricted Model will be used later to test the efficiency of

the tinal model. Severai estimations were performed before arriving at the Restricted Model 2

estimates listed in column 4 of Table 4, which presents the significant influence of (2
explanatory variables on price.

Tne model selection criteria in Table 4 compure the effect of omitting insignificant variables,
The improvements mainly arise from the sngmﬁc nee of more estintates angd higher degrees of
treedom manifested with higher adjusted R* and F value for Model 2 than for the Madel 1.
Except for Shibata, Akaike information criterion (ATC) and log-AIC which favour Model | but
are not very different from the coefficients associated with the Restricted Model 2, all other
selection criterju validates the efticiency of Model 2.

Using the F-test between the Unrestricted Model and the Restricted Model, this paper tests the
hypothesis that the coefticient of the omitted variables are not significantly different from zerc,
that is, Yia="Yia= ... ¥is = Yo = 0. The value of the F test statistics is 0,62, which is less than
the critical vilue of 2,85, Thls umiums that Mgvdel 2 is preferable to Model 1.

The significance and pencent.lg,e impact of each explanumty variable in Model 2 in Table 4 will
be evaluated later in the discussion of empirical xesults,




Table 4. Estimated coefficients, regression statisties and model selection criteria (t-values
are_in parentheses).

, Model 1 __Model 2 (Restricted)
Variables _(Unrestricted) Percentage
Coefficien( Coefficient Impact!
@ 3 R ) -

Constant 4, 3T AR 4160 17.9941*
Fatl fength 1205 (1210 LOT2 159761 107.2
Numiher of prawn preces per Kilagrai ~

o 1A preces £ (137642 12474 0 308 (2678 4R B

o 16238 preces ), @ :

e 36 LIO preges 7)., 7212 306y URUAERAVARES 48 44

o LE-999 preves [y € 300 Y253 OR7 t0.459: 910

00 paces D 0686080621 0 3691 814) 44,00
Protem content ' :

s 1S pereent £ ALS08 5.2 220 y¢F A140d 34448 (3713)

o VApercent ), o '
Carbohwdriie conter’ S

+ oS pereent Be; AF3IN 12 SpdyEe 0274 GATR3 230y,

so | Speraent . 0
Ihscolouraion )

e prosens [seale 3,4, 811y, A A8 g1 YT LEA6T 13 TO4¥ £30.2%

o oh seale 6,1, 2§D
Munde of sale

* Retud sale 13 ; 4339 1 414 0348 (2019196 (29400

« Whilesale [ @&
Ease of preparation ; , ‘

o Basv o prepare De; (L2391 41 954 pk 03236239 4798

o Duiticolt to prepare [, @ ‘
Stares Her type

* Farm or wetmarket s @

* Supermarket s, 200110931 (1) (1595 21.08

» Processiog plant 1+, {24.48)

308 109765

(1281 (-1.215%
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Table 4 Con't.

T Miodel 3 (Restricted)

— Maodel t N
Varbles (Unrestricted} Percentage
Coeflicient Coeflicient  Impuet’

SPRCRS OF IR -

e Black Teger Dyt i

o Ouvan. sea, iy, preen. Oower tiger D (LOSY £2 Bd()yr 060212 981* R2.04

» W hwte, bavsaig Dy D77 13 6RO ) 882 14.039 141.5¢

o Frostiwater Dyg DOTE (2 IR 0684 12 5561%% QR 09 -

» Eadeavonr s D785 1341 1% 0712 (39413 1174

* Ansurtrd spevies Pie 0207 11 0453 (1264 11 5051 3027
Dregree of freshness

sbave 1, G

o Chabled raw P2 AL 7306(-2 HYRPH <0 6RO =T 443y 144 653

e Frosen D, 1 Bt g4 4541+ S LS R17p* 1RO 2

* Dnedfoonked I3 4 SO G149 QROOLL TR AT
Produt o Bxtent ol Processing

s Head-on 1y ; (@

* Headless ;- AJd il -2 RPTpvH 1300 -3 1T {31404

* Headless peeled 1., - 13RS 830 115940 115 2877

o Headless breaded -4 1 348 2 TRyEe TORY (274005 197.04
Cosdour during parchase :

o Orange 1)y 1 19443 B4Ry <103 LR ORYY 164 613

* Bluck “y;; 02 .

o White [).; ¢ =1 A23 o4 R4 ¥ 072 65 108 1* (65761

» Grey [y, of) R i3 B2 RSO3 1T 143 681

Musture content
* T80 for wet samples and
44-55% for doed samples JJ;.; »
e atherwise 3, @

Fat cantent
« <385 ).,

338G Yy,

Fibre con tent

% by

o ol [y, @
Ashcumtent

e <] R Doy

o5 BE oy &0

M7 17004

0 268 (19055

0BG (-0.5651

A 11604421
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Table 4 Con’t

Fanbles

deél 1

Model 2 (Restreted)_

tUneesiricied) Percentage

o Coefloient Coelficient Tmpet?
Ordoat

« present - sealed S HO8E U030

cadoseale L2 w
[T SR TITUNN

s prosent faeale 3, L4, 8] 0 Do nin

o fsvale [0+t
Shell refuse as pervent of hiewd-oi sepht :

o 4447 Mg AL06Y (-0 8171

e otherwase Ty, - W@
Sowree oF tvpe of production

« Cultyred nw; AYO9 140 4683

» Captured from wild s @
Regression Statistics:
Surn of Swjuared Brrors (SSEY a49* 0.690
R 0978* 0969
Ady R 0.916 D’
Foan 15761 24063
Degrees of freedom 12 20
Madel Selection Criterin =
Final prediction eerae (FPEI uo72 0,055
Generalrzed vross villidation iGCV) .16l 0.082"
Rice 119841 criterion 024 «0.099*
Stubatas (19817 griterion : 0.026" 0.032
Akatke (1974) intormation eriterinb (ATC) 0,046" (1.047
Log-Akaike mlormmion criterion (Log-AIC) S070° 3,064
Schwatz (1978) eriterion (SC) 0184 0.135"
Log-Schwarz (1978 criterion (Log-SC) +1.692 -2.001*
Hannan and Quin (1979) eriterion tHOY - 0078 0.070*

@ denotes benchmark duiminy variable,

X Sighificant at 15, 7 Significant al 59, 79 Significant ot 10%

" Percentage jmpaet is refevant with dummy variables used in- the modil The interprelation of dutnmy yatiibles in
semilog form was supgesied by Halvorsen and Palinguist, and diseussed by Gujarati (1988). - Percentage Iinpact iy
culculated as (1™ < 1) % 100y, where 5, s the coefficient of the dummy variuble. Figares In parentheses ( ) are

negative impaet or price discounts, ofherwise, the Ggures are price premia,

* See Judge of ol, (1985, p.242) and Ramanathan (1992, p.167).

" The prefemed model relevant to each critetion. Fach eriterion belng the product of the error sum of squares (ESS)
and penalty factor due 1o the foss of degrees of freedoi with many predictor variables, the model with lowest
cocflicient js prefeired with each eriterion. The penalty factor varies with ench eriterion a5 sunimatized

Romanathan 1992, 1,169,




Chaice of Functional Form

It was estabhished earlier that the: logarithmic tansformation of each quantitative variable
produced more constant variances and would be used throughout the paper, Initially, plots
show the Imear celationship of the Togarithin of price and continuous explatory vartatiles,

Table § summarses the tesults of Rumwyx regression errar specification est (RESET) on

the Restricted Model specified in Table 4. The test alse showed that the the double-log
form with eontinuous vitable and log- hru: w with dummy variables is appropriate With
the double-log form, Ramsey’s RESET coefficients ot levels 2 through 4, are not
significant indwating absetice of misspeerfication error. Furthermore, this form produced
hetter predictive performance than the linear model, as shown by higher adjusted R
(119295 In contrast, the fnear form of the model showed significant RESET coetficients.

Table & Results of Ramsey’s RESET spectiicition st and summary statistics applxcd on the
Restrietedd Madel in‘Tahle 4

Functional Form RESET values aul nl!mr SEILStics

Lanear with all sigihles RESETE s 16210 - 111, 1
‘ RESET % = 12,878% o {2, 18)

RESET@hr= BOR2* « 13 11

R e 10 Atlp R =thjo4

Yhage 253,34 ou52.87

Nea 7 D w20

Douivle log witls comummonys sarsble RESETG s 0330« fi), 195
and Log-tinenr with duminy varsbles RESET 3= 676 « T2, 181
RESETdy = LR - [(3,17)
Re= 1969 AL R e29
Yhir= 4.342 =0 1RO
N d7 D= 20

* Stgnificant st 1V RESET test 1 Dased upon Whote's £ 1980 heteroscedastioity consislent coviines minteix and
wesh wn ths sy follosing Ouzkowski's L1994 upplicaton s the Australan wing: industty

Discussisn of Empirical Resulls

The relevant hedonie price maodel for prawn and shrimp in the Philippine dnmcsm inarket
has o constant ferm, one cw.mumuv::, viwiable and nine LrOups of durnmy explanatory
variables (Tuble 4). A gonstant term in the model is imperative as it denotes the implicit
price of the combined attributes tepresented by the control or benchimark category for
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each proup of dummy variables.” The coefticients of the dummies were presented as
percentage ymipact of an attribute on pm:c relative to the chosen control dummy category,

The vonstant 18 significart and estimated at 4,16 indicating that any prawn and sheimp
having all the banehmark attiebutes are positively valued in the Philippine domestiec market.
That 15, tive ., black tger prawn Dag at 16-35 picees per Rilogram Dy », with protein
content fess than 15% D -, carbohydeate content less than 1.3% Dy, nil discolouration
D, . duffienls to prepare De, with its head-an and shell-on Dy and sold on wholesale
terms D« famn ar wet market 325 will be priced at 416 pesos per kilogram plus the
unpheit price due to its tul length Cp Vail length s associated with a positive imphcit price
or a premum suggesting that those laving Tonger edible tails obtam proportionately higher
prices

On the relative percentage impact af each 4" category under each k® qualitative variable,
product form. spectes, colour and degeee of freshiness are the attributes ereating significant
high pereentage ympact o prices relatrve to some benehmark eharacteristies. Smcthndlm
the headless peeled tail shell-on or complerely peeled product form Dy« has the highest
impheit price, estinited at 2196 higher than the benchmark pttrbate head-on shellon
Dy This sugpests that investing 1 value-adding processes to obtain such forms that
receive price premaun is encouraged when value-addmg processes are cost effective.

Protem content 13-, 215% 0 as per prsamaie content analysis, is significantly assocyated
wuh W%’ price discount relative to those with Jess than 15%, the benchmark dommy
D Similady, carbohydrate content Dy, 2 1.5% is sigmficantly associated with 24%
prm discount relative to those with less than 1.5%. The implications are possibly
assecuted with the concerns of seatood constumers who vidoe the observalile attributes of
prawn, such as freshness and eating qualuy, but are eonsciously after moderate protein and
carbohydvate ntake,

Daiscolowrations 0,4, v the carapace and tail shell are sigaificantly linked with 30% price
discounts relative ta samples without discolourations 1,45, h a seale from O ta 5, where ()
represents miy discolouration and 5 has the most and worst, & rating from 3 to § will be
associted with price diseount. Discolourations appear iy due time after harvest if proper
temperature is not miuntained. This fnplies thist producers and middiemen should prevent
their products from reaching such discolouration ratings to avoid price disc:mmm,

e S S S A

" Unless the rmmm:re and mn:rym,iatmn proposed by Smis £ 19844, g umlmngcd by Keitnedy £ 19863, will be
fodiewed. Thtt 1, all he vatepories in each dimmy groop of varables witl In snchuded i the rogression, Wit g
chosen cottstant added to (e coetiicient of cael dumisy variable, whisse st il beconsirned 1o zese
" Thengh this explonavan peeds Forther verifiction, v muels protein coment 18 nndesitable. Protein content of
seatodd BRcies witen vanes fram 1550 209, and profein gontent ineremses with increasin far contenl. Depending
an the season, Gk content ranges frone 0 3 1o 205 and as Tt gontent. shereases, oiderstandably an undesirable
antribue foir nutrasional teasons, protem content also increases (Flovd. 1983, Too much - protein content, therelore,
becomes wn urklmnmk attribute receiving prm. diseaunts dug to its positive proportionate Tinkage with fat
ot
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However, the Tack of standard ‘tm&. defining the extent of discolouration associated wuh
cach scaled raung needs prior attention from the industey,

Fasy 1o prepare D5, shrimp and pmwu with moderately textured shells or those that does
not requare eleamng and preparation receive pmc& premium 486 higher than the
benchmark attribute 1.+~ Thus imphes the benefits from processing to ease and reduce
preparation tme. Avoiding haevest during moulting stage pays @ premium since the shells
are muderately textured and easy to detach, consequently redueing lubour cost for
processors. Thnovations, stelh as breeding prawns with moderately textured shells, also
implies positive inplien price (feost of such inuvation proves reasonable,

Ihe numper of prawn preces per kilogram, which tepresents size, is significantly aftecting
price. Large (15 pieces/hgt I o and average prawn (36-100 piecesikg) D, . receive
almaost equal significant positive smphert price at 49 and 48%, respectively, relative to the
henchmark medwmesized prasn (16-35 preces/kgs 1, - Vers small shrimp Dy and Dy«
are assoctated with positive but msigmiticant snphet priee. The trend in the export market,
where mediumestzed prawn are most preferted, lends inerpretation on the estimated
mmphieit prices of various sizes i the domestic market. Sueh preference may have reduced
the relative volume of medium-sized prawn i the Joeal market and its price may be
restrictively hugh, such that Tocal buvers tend to valug Jocally available smaller sizes, Since
targe prawn Joes not command goud price relative to medium size in the dxmmm‘mtmg
export market, larger stzes would be available in domestic markets and obgain positive
implictt prives among local buyers. For growers and fishers, the greatest benetit from
agmificant postive impheit price due to size could be attained by harvesting at least at
average sizes (36 100 precesfky b, although significant implicit prives may also be gained
trom large and averapessized prawn in the dotmestic market,

All of the six local species are significantly linked with positive implicit price relative 1o the
benchmark spewes black tger prawn Dy White or banana prawn D« received the
hghest implicit prive at 142% followed by endeavour prawn Dy at 104% and freshwater
D g at 8%, Assorted speeies his positive but insignificant implicit price. The implications
ot the estimates and the relative prreentage impacis on price are paiallel with the general
preterences and perception about each species in the Philippines. Black tiper prawn, often
trom aquaculture, is generatly available and has ganed notoriety both in the domestic and
export market melading Japan, Smgapore and other Asian countries, Banang prawn with
easy to remave shells than black tuger is generally harvested from off-shore deep-waters
and may be prefesred by some buyers beeause of the concept of purity, being void of
chemicals used in aquaculture. Notwithstanding the refrigeration facilities on board most
fishing vessels and hauling trucks, freshness could be its limimtion compared with bluck
tigers cultured in ponds pmmmmc to murkets, M. endeavonri or greasyback shrimp is the
small-sized species commaon in locul markess either fresh or prepmc:d as dried, cooked or
salted paste. Freshwater ptawn is not mmmcmmlly preferred due to its disproportionately
big head and less edible meat, This spcms is generally intended mr saup implying limited
preparation styles,
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As expected, live prawn is most ptcim‘rod xmd obtaing high price premiym, With live
prawn Dy as the control dummy, other levels of freshness are linked with fower implicit
price impacts, Dried or cooked Dy and ehilled raw prawn Dy, are associated 58 and 50%
price premia, respectively. Frozen prawn Dy . received 80% discount, Therefore, once
prawn and shrimp cannot be marketed live fo obtain preminm price, the alternatives are
erther to market them as chilled, add value by cooking or 1o process and pmlu% shelf-life
by drying. Freezing is the Tast recommended option as this showed largest price reduction,
Nevertheless, freezing remains the most commun practice s this prolongs storage longest
A least cost, arising from the more impressive improvement and availability of freezing
technology than ather preservation methads, Cooking and drying as value-adding
procedures require substantial Jabour and ather resources, hence, not as popular as
treczing. Furthermore. cooked prawn, either boiled or steamed, are more susceptible to
contamimation and spoilage than frozen prawn.

Product forms representing substantial extent of processing to crepte distinet desirable
attributes significantly influence price. Headless peeled prawn with or without tail shell

D, . creates the biggest implicit irpict on price at 219% relative to the benchmark head-
on -aell-on form Dp g which does not represent some processing. Processors substantinte
these results explaining that head-on shell-on form is of highest level of freshness among
all forms. Headless breaded form Dp.y follows with 197% relative impact on. price,
Although the headless shell-on form Dy represent some level of processing, it
nevertheless is assocrted with 33% price diseount as deheading do not substantially create
additional desirable atwibwte to the produet. Processors explained that headless shell-on or
peeled forms are uften products of down-graded head-on - shell-on  form  with
discolourations on the carapace, broken antennae and appwdaws or drooping head.

Value-added breaded form, however, receives price premia because breading requires
fresh raw prawn o avoid contin . nation and spoilage.

Colour during purehase significantly affect price, With black as benchmark variable, all
other colours qre associated with negative impact on price. Grey significantly receives the
least price discount at 43% . White and orange are associated with 66 and 65% discounts,
respectively, Colour varies from white, grey, bluish brown und black when uneooked,

There are some species, sueh as pink and flawer prawn, with orange bands when raw, But
when cooked, orange is the common colour regardless of species, Orange discolovrations
also appear on the shell and meat of deterjorating uncooked prawn and is associated with
discounts. These estimates suggest the high value imputed on raw black prawn, Black
tiger may, therefore, be marketed raw with shell-on sinee its colour receive pricg premium,
The impressive yelative impict on price of black-coloured priwn is linked with the
popularity and aceeptability of black tiger species in the Phili ppmes which comprise 75%
of the total prawn and shrimp production in the ¢ountry and is generally sourced fresh
from uquaculture ponds (BAS), ~ ‘
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5. Conclusion and ‘Impliémimi*s,

Thes paper estivated a hedonic model reengnismp that atteibutes defining quality are
ameng the primary determinants of prawn and shrimp prices. Using primary data collected
through direct ohservation and laboratary test of produet atributes, demand for prawn
and shimp attebutes i th> Philippine xlnmmnc market were derived from estimates of
pluIL prives.

The mplicit price of contiauous varable il length together with gualitative attributes,
stich as product form, freshness, species, eolour, size, gise of preparation, discolonration,
protein and varboliydrate content, are convemently presented s percentage impact on
price refative to a4 benchmirk category. Attributes that are generally linked with the
concepts of yuality siphiticintly showed posiive implicit price or premium while attributes
that reduees level of quabiy are discounted

Large (<185 prxeesfhgr and average 130-1101 sizes et price preovont relative “o medium
size (160353 Processing to add value and ease prepaation gets high premiom. Some of
the most valued forms soelude the peeled il preces with tail shell-on and the breaded
torms As expected, Tive prawn w valued higher than other Tevels of tieshness. Fréezing
prawns withuut value-adding, although must practiced due o availability of reliable
techinology and facilities, gets the haghest discount among other furms of preservation such
as chilhing, vooking and drymg

While all species are sssocuted with posttive implicit price eefative to the abundant
aquacultured black tiger, sea-caught banana prawn s most highly valued. Assorted species
1s ot diseountrd but not sigriticantly reeeiving premium, With black eolour as benchmark,
uther colours are binked with discounts.

Among organuleptic attributes, discolouration gets significant price discount, Henge,
postharvest efforts should fucus on determining the appropriate measures and conditions
to slow down the enzymies that influenee diseolonusation. Odour and brokenness were also
tested but they do not significantly affect prive. Natural seafood smell and some forms of
brokenness may he aceeptable among less stringent Tocal buyets.

Amaong the nutritionally impec rtant atteibutes, high levels of protein (215% per gram) and
carbohydates (=1.6% per gram) create price discounts. The implications are relevant to
prawn breeders who should consider the c.h.mgmgz wonegin of seafood consumers who
savour the eating guality of prawn but are conscious about moderate nutrient intake.

In the hedome price model, the use of dummy variables are inevitable for many attributes
io reduee measurement erors, Combining log-transformed contivuous variable with
dummy varfihles is a hedonic price madel served to compensate the information lost when
some attributes are transformedd into dummy categories to stabilize variances and to
MRIMIZE MEAsWement ereors, :%mce many prawn attributes are giunlitative in nature,
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defimition of technically sound and reliable assumptions while mnsidming, a4 balance
between mirimizing measurement errors and loss of information when assigning dummy
variables are crueial limiting procedures.

Overall, the  model suggest the altemative value-adding procedures where prawn and
shriap praducers, processors and researchers could foeus their effort and investment, The
nercentage impact on price ereated by each attribute i quartities defining today's
consumers’ quality standards manifest their willingness to pay ror attributes, In luerative,
vet high-invesunent domestic prawn and shrimp industry in the Phi hppmc,s. and elsewhere,
identifymg consumers' demand for product attributes facilitate effiency in resource use. A
hedonic price andlysis s the advantage of quantifiying nnplicit prices of product
attnibutes in desived quantities.
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