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This paper represents an attempt to begin developing the use of a set of hedonic price 

indexes (HPIs) that account for quality changes in the shrimp industry in the Asia 

Pacific. Some implications and opportunities for the Philippines are presented to 

provide a starting point for future research directions. In particular, this paper aims to 

investigate the changes in price-quality relationships through time. Such changes are 

determined by the three main factors, such as changes in product quality, changes in 

the general price level (inflation) and changes in quality-constant relative product 

price. 
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Nerissa D. Salayo 
 
 
Introduction 

The Asia Pacific Region plays an important role in the world shrimp trade as it encompasses 
the major producers, exporters and importers of shrimp. Shrimp is among the most important 
fishery products for most developing countries in the region such as Indonesia, Thailand, 
Vietnam, the Philippines, Malaysia and Bangladesh, where obtaining export earning is a 
major concern. Shrimp has gourmet food characteristics that make it distinct from other 
potential substitutes. In many countries, the industry obtains favorable profit margins and 
reputable consumers’ perception. Thus, it is not surprising that with a global shrimp 
production of 2.9 million metric tons (mt), its value at the point of harvest exceeds 12 billion 
US dollars (USD) while shrimp trade exceeds 7 billion USD (NFI 1998).  

The latest available data from the Shrimp World Inc. (1998a) reported that China is the top 
producer but Thailand leads the export of shrimps in 1995 (Table 1). Indonesia, Ecuador and 
India take the second and subsequent ranks among world exporters. The Philippines, Taiwan, 
Vietnam, Bangladesh, Mexico, Canada, Iceland and Greenland are also among the major 
producers and exporters of world class crops of farm-raised shrimps. Australia’s potential 
advantage is on the export of high-value live shrimp to Japan (Goodrick and Paterson 1993; 
and Goodrick, et al. 1993). 
 
 
Consumption and Market Trends 

The majority of the shrimp produced and traded in the Asia Pacific is consumed in Japan, the 
US and high-income Asian economies such as Hong Kong, Taiwan and Singapore. Some 
European countries, in particular the twelve members of the EU, also import and consume 
shrimp from the Asia Pacific. Table 2 compares the per capita consumption and the apparent 
supply of shrimp in Japan, the US and the EU.  

Japan’s shrimp consumption per capita increased from 1.91kg in 1985 to 2.72kg in 1996, a 
42% increase in 12 years, or a 3.5% annual average increase. However, actual consumption 
data showed that consumption in 1996 at 2.72kg was, in fact, slightly lower than in 1990 at 
2.73kg. The US showed an increasing trend in per capita consumption, from 0.68kg in 1982 
to 1.13 in 1996, 66% increase in 12 years, or a 5.5% annual average increase. Updated 
shrimp statistics in the internet show that per capita consumption estimate for the US in 1997 
is 1.22kg (NFI 1998). Consumption in the EU almost doubled from 0.46kg in 1983 to 0.90kg 
in 1996, a 96% increase or an 8% annual average increase. 
 
 

                                                           
* The empirical basis of this paper is mainly derived from the author’s PhD thesis titled ‘Hedonic Prices of Product 
Characteristics: Evidences from the Shrimp Industry in the Asia Pacific’, submitted to Griffith University, Australia 
on February 1999. The author remains responsible for any errors that may remain. The views expressed in this 
paper are those of the author’s and do not necessarily reflect those of the Philippine Institute for Development 
Studies (PIDS). 
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Table 1. Volume (in mt) of total shrimp production and export of major producers,   1995. 
 Production  Export 
Country Volume World Rank  Volume World Rank 
China 622 1  56 5 
Thailand 405 2  243 1 
Indonesia 336 3  81 4 
India 301 4  102 2 
US 139 5  19 12 
Philippines 127 6  19 12 
Ecuador 101 7  84 3 
Malaysia 100 8  21 11 
Vietnam 98 9  42 7 
Mexico 86 10  36 8 
Iceland 84 11  22 10 
Greenland 82 12  47 6 
Canada 62 13  30 9 
Taiwan 49 14  3 15 
Norway 45 15  14 14 
Korea, Rep. 42 16  1 16 
Brazil 39 17  nd nd 
Japan 36 18  1 16 
Bangladesh 34 19  22 10 
Pakistan 27 20  15 14 
Australia 24 21  16 13 
World 3,193   1,213  
nd: no data available 

Source: FAO. 1996; Shrimp World Inc. 1998a. 

 
 
Clearly, the comparison shows that per capita consumption of shrimp grew faster in countries 
where its consumption remains low, as shown by the EU data. Even in the US where 
consumption of shrimp is lower than Japan, the rate of increase in consumption among 
Americans is higher than the Japanese consumption. This trend suggests the encouraging 
opportunities for exporters to explore the low-consumption countries since growth and 
acceptance among consumers can be expected. 
 
For the US where data on consumption and importation by product form1 are more readily 
available, the latest increase in consumption is linked with the 14% increase in imports of 
peeled shrimp and 8.1% increase in imports of shell-on forms over the 1996 figures (NMFS 
1998). The annual increment in shrimp consumption is also linked with the nature of the price 
elasticity of demand for the product. The ADB-INFOFISH (1991) industry update reported 
that several studies indicate that the US consumption of shrimp is price inelastic (-0.1). The 
institutionalized market channel for shrimp in the US explained this case. Furthermore, 
shrimp constitutes a small proportion of the total cost of a meal so that changes in wholesale 
prices of shrimp do not have a major impact on its volume of consumption. At-home 
consumption also appears to be price inelastic, but is apparently more responsive to retail 
prices than institutional consumption is to wholesale prices. 
 

                                                           
1 Product form refers to the readily observable structure of a shrimp piece, eg. Head-on, headless, peeled, etc.  
Appendix A Table A-1 lists and describes the various forms commonly found in both the domestic and 
international markets. 
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Table 2.  Supply and consumption of shrimp in Japan, the US and the EU, selected years 
from 1985 to 1997 (all units are in ‘000mt, unless otherwise stated). 

 Japan  US  EU 

 1985 1990 1996  1985 1990 1996  1985 1990 1996 

Beginning Inventory 46 92 78  28 25 20  - - - 
Domestic production 55 45 30  94 97 102  65 87 75 
Imports 183 283 312  205 263 264  156 272 422 

Exports 2 1 0.5  12 27 19  73 112 182 

Supply 282 419 420  315 345 367  148 246 315 

Inventory 51 82 76  28 27 20  - - - 

Annual consumption 231 338 344  287 318 347  148 246 315 
Per capita con-sumption  

(kg)a 
1.91 2.73 2.72  0.68b 1.00c 1.13  0.46 0.75 0.90 

Imports as % of annual 
consumption 

79 84 91  71 82 76  nd nd nd 

Re-exports as % of 
total exports 

nd nd nd  nd nd nd  11 23 59 

a Consumption figures are in edible weight. 
b Estimates are for 1982. 
c Estimates are for 1987. 
nd: no data available. 
 
Source: ABD-INFOFISH. 1991; FAO. 1996; NFI. 1997. 

 

Another evidence to show that the demand for shrimp is not price sensitive as other seafood 
is that the overall per capita consumption of all seafood dropped from 7.3kg in 1987 to 6.7kg 
in 1992. This is due to the weakening of the US dollar against the yen during the period 
(Filose 1992). However, shrimp consumption steadily increase in the US as discussed earlier. 

In Japan, consumption of shrimp indicates status and that special characteristics make them a 
necessity on special religious occasions. The Japanese believes that the right color, 
appearance and taste of shrimp can bring good luck. Because tradition is a major reason for 
consumption, the overall demand for shrimp is also not price sensitive (Kingston, et al. 
1991). In fact, world trend shows that the real price of shrimp has declined as aquaculture 
significantly increased marketable yield (Wayland 1992). Nevertheless, the growth in 
consumption is mainly attributed to the marketing efforts at the retail sector, rather than the 
lower real price. 

Aside from increasing trend in per capita consumption, the Asia Pacific shrimp industry 
shows emerging evidences of markets for quality characteristics. Improved quality has 
always been demanded by the more discerning Japanese and US importers. However, there 
has been little empirical work to measure such quality changes, and to investigate how such 
improvements contribute to price changes and productivity growth.  

This paper represents an attempt to begin developing the use of a set of hedonic price indexes 
(HPIs) that account for quality changes in the shrimp industry in the Asia Pacific. Some 
implications and opportunities for the Philippines are presented to provide a starting point for 
future research directions. In particular, this paper aims to investigate the changes in price-
quality relationships through time. Such changes are determined by the three main factors, 
such as changes in product quality, changes in the general price level (inflation) and changes 
in quality-constant relative product price. 
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Hedonic Analysis and Quality Changes 

Hedonic analysis involves the identification of a set of quality characteristics which are 
associated with each product, and the estimation of the implicit marginal prices which 
represent the amount consumers are willing to pay for each of such characteristics. An 
account of the development of hedonic analysis and of how other disciplines, such as 
econometrics, have contributed to the growth of hedonic literature was provided by Griliches 
(1990). 

The hedonic approach to the construction of index numbers is based on the concept that the 
price of a specific variety of a given commodity is intrinsically reflective of the 
characteristics it embodies. The pioneering theoretical insights on the need and importance of 
HPIs are discussed in the frequently cited hedonic literature as Adelman and Griliches 
(1961); Rosen (1974); and Muelbauer (1974). The empirical techniques in hedonic index 
construction are illustrated in a number of studies initiated by Chow (1967) for computers 
and by Palmquist (1980) for real properties. The implications arising from the use of HPIs 
have become a topic of interest to researchers as well as policy makers. Some of the related 
issues are the questions of measuring price changes, accounting for productivity gains, and 
identifying and incorporating newly emerged products. 

A price index derived from hedonic estimation is a viable alternative to existing indexes 
intended to measure pure price changes over time. The more commonly used Laspeyres and 
Paasche indexes are both criticized as not accounting for substitution effect arising from price 
changes. Furthermore, these indexes are more appropriate for homogenous goods and have 
limitations for evaluating heterogeneous goods. Wallace (1996) provided a framework 
illustrating these criticisms. 

Quality changes refers to both changes in the ‘levels’ of the various characteristics of a 
product, and changes in the ‘mix’ of such characteristics. In turn, level-type changes can be 
of either direction: quality improvement occurs when there are greater qualities of the 
positively valued characteristics, and quality declines when quantities of the negatively 
valued characteristics increase. 

An issue of considerable interest in a study of price and quality relationships is the fact that 
there has been a substantial increase in the number of value-added product forms and species 
from various international sources. These could be characterized as quality improvement, in 
that more choices are made available in the market. For instance, advances in processing and 
better storage facilities have enabled the marketing of the chilled peeled tail-on form and 
breaded shrimp tails as additional choices, aside from the usual frozen head-on and headless 
forms. 

Another example is the growth in variety and sophistication of the relevant market outlets. 
Today’s supermarkets tend to maintain seafood counters with a range of live, chilled and 
frozen products, in addition to the traditional processed forms such as smoked, brine, canned 
and others found on shelves or in freezers. Furthermore, the changes, in terms of improved 
personalized services compared with the self-service marketing of products. In contrast, some 
years ago, fresh shrimp and other seafood could only be found in wet markets, while canned 
forms were available in convenient stores and supermarkets. 

A third example is the increase in transactions involving cultured black tiger species. 
Cultured species accounted for 45% of shrimp exports from Southeast Asia in the 1990s and 
exert a powerful influence on overall quality (Rosenberry 1997). Shrimp grown in controlled 
culture environment are often of a better quality, in terms of attributes such as palatability, 
freshness, easy-to-prepare forms, uniformity in size and species, as well as some consumer-
oriented marketing arrangements. 
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Although food safety issues are evolving in the Philippines and other Asian exporting 
seafood countries, the goal of complying with standards of importing countries has created 
improvements in  product attibutes. In particular, initiatives to establish Hazard Assessment 
Critical Control Points (HACCP) in the seafood export industry in order to earn accreditation 
and to be competitive in the international market also created awareness of quality and safety 
issues for products intended for the domestic market. 

Some indications of quality improvement in the industry over time are contained in the 
INFOFISH TradeNews indicative prices. For example, the data relate to an increasing 
number of categories, i.e. a growing variety of product forms, and a wider choice of trade 
arrangements. 
 

The Data 

This study uses data comprising six years of fortnightly prices of shrimp and corresponding 
characteristics published by the INFOFISH TradeNews. In particular the price and attribute 
data for six years, 1983, 1988, 1993, 1994, 1995 and 1996, are used to evaluate changes in 
price-quality relationships spanning over a 14-year period. The variables that represent 
product attributes include: (1) relevant fortnight the price was made, (2) relevant year; (3) 
trade arrangement; (4) country of product origin; (5) country of product destination; (6) 
species; (7) product from; and (8) interaction between these variables. 

Table 4 presents the distribution of prices for size class (26-30)2 of traded shrimp during the 
six years covered by this study and the categories of attributes published in price reports and 
those interaction variables that comprise the HPM for this size class3. The six-year data 
comprises of 2,066 reported price and corresponding characteristics. For all years, the 
average price is 12.52 USD/kg. There are fluctuations in annual average prices. Although 
explicitly, average price during the period only declined by 1.26% from 12.71 USD/kg in 
1983 to 12.55 USD/kg in 1996, or barely 0.09% decline per annum. However, this analysis 
involves price-quality relationships over a 14-year period and comparison of average annual 
price is justified if prices are adjusted to a common base year and quality is held constant. 
Deflated prices (1990=100) show a trend different from the actual (undeflated) prices. The 
year 1983 records the highest average deflated price (14.17 USD/kg) and the lowest is in 
1993 at 10.87 USD/kg. At this early stage, there are indications of differences between actual 
and deflated prices and their likely influences in the analysis of price and quality changes 
over time may be suspected. 

The fortnightly distribution in Table 4 shows that size class (26-30) is available throughout 
the year. For all years, the highest frequency of price reports occurred during the second 
fortnight of June and least during the second fortnight of February. Some indications can be 
gleaned on the distribution of prices. For all years, the number of price reports are generally 
at peak during the middle of the year, decline until November, rise until December and 
decline further on January and then increase again until mid-year. 

 
 

                                                           
2 As in other equally established seafood trade publications such as the Comtel Fish of Urner Barry Publications 
Inc. and the newsletter by the Ryuken Research Institute of Japan, INFOFISH TradeNews publishes traded 
shrimp prices according to grades or standard size classes expressed in number of pieces per pound (pcs/lb) 
such that the largest size class is called count 6-12 and the smallest size class is called count 71-120. 
 
3 Salayo (1998) estimated a hedonic price model (HPM) for each of the ten size classes of traded shrimp using 
INFOFISH TradeNews data. 
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Table 4.  Distribution (in percent) of prices for size class (26-30) by categories of attributes and 
interaction variables, 1983, 1988, 1993, 1994, 1995 and 1996. (Highlighted figures are the 
highest percentage in the category.) 

 
Variable 

1983 
(n=142) 

1988 
(199) 

1993 
(430) 

1994 
(479) 

1995 
(427) 

1996 
(389) 

All 
years 

 (2066) 
Average price/kg 12.71 10.32 11.60 12.87 13.99 12.55 12.52 
Deflated average price/kg 
   (1990=100) 

14.17 11.02 10.87 11.93 12.96 11.52 11.91 

Fortnight        
Jan:f2 2.1 4.5 3.0 3.8 4.9 4.6 3.97 
Feb:f1 2.8 4.5 3.5 4.2 5.2 4.6 4.26 
Feb:f2 2.8 4.5 2.3 4.6 4.4 3.9 3.82 
Mar:f1 3.5 4.5 4.0 2.9 4.7 4.6 4.02 
Mar:f2 3.5 4.5 4.2 4.4 4.7 4.1 4.31 
Apr:f1 3.5 4.5 4.4 4.6 4.7 3.1 4.21 
Apr:f2 3.5 4.5 5.1 4.6 4.9 3.9 4.55 
May:f1 3.5 4.0 4.9 4.8 5.2 4.6 4.70 
May:f2 2.8 3.5 4.4 4.8 4.9 4.1 4.36 
Jun:f1 2.8 4.0 4.4 4.4 4.7 4.9 4.40 
Jun:f2 5.6 5.0 4.7 5.4 4.7 4.9 4.99 
Jul:f1 5.6 3.0 4.7 5.0 4.2 4.4 4.50 
Jul:f2 7.0 4.0 4.7 4.6 3.3 4.9 4.50 
Aug:f1 5.6 4.5 4.7 4.8 3.5 4.4 4.45 
Aug:f2 4.9 3.5 5.1 4.8 4.2 4.4 4.55 
Sep:f1 4.2 5.0 4.4 4.4 4.4 4.9 4.55 
Sep:f2 4.2 4.0 3.7 4.2 4.7 4.6 4.26 
Oct:f1 5.6 5.0 4.0 4.0 4.0 5.1 4.40 
Oct:f2 5.6 4.0 4.7 4.2 3.5 4.1 4.21 
Nov:f1 4.9 5.0 4.7 4.2 4.4 3.9 4.40 
Nov:f2 4.9 4.0 4.9 2.9 3.7 4.1 3.97 
Dec:f1 4.9 4.5 4.9 4.2 3.5 4.1 4.26 
Dec:f2 5.6 5.0 4.9 4.4 3.5 3.9 4.36 
    %Total 100 100 100 100 100 100 100 
Trade Arrangement        
Cost and freight (c&f) 31.0 48.7 35.1 40.3 36.1 42.2 38.87 
Free on board (fob)   2.1 4.6 2.3  1.98 
Wholesale to chain retailer 67.6 47.7 36.7 32.4 38.9 35.5 39.11 
Wholesale   5.3 4.8 5.2 5.9 4.40 
Ex-warehouse 1.4 3.5 20.7 18.0 17.6 16.5 15.63 
    % Total 100 100 100 100 100 100 100 
Country of Product Origin        
Thailand 14.1 12.6 29.1 32.4 33.7 29.8 28.32 
Philippines 37.3 60.8 40.5 38.0 30.2 26.0 36.79 
Indonesia 48.6 26.6 30.5 29.6 33.7 42.2 34.03 
Australia     2.3 2.3 0.92 
    % Total 100 100 100 100 100 100 100 
Country of Product Destination        
Japan 97.9 94.0 70.2 67.9 68.4 69.7 73.38 
US 2.1 6.0 29.8 32.2 31.6 30.3 26.62 
    % Total 100 100 100 100 100 100 100 
Species        
Black tiger 2.8 30.2 55.6 54.5 59.3 53.5 49.61 
Banana 16.2 4.5 5.3 4.6 7.7 8.2 6.87 
Flower 9.2 11.1 4.7 6.1 2.1 4.1 5.28 
White 45.8 32.7 16.5 16.1 16.2 16.5 19.89 
Sea tiger 0.7  0.2    0.10 
Pink 23.9 20.1 10.9 11.7 8.9 11.1 12.49 
Unspecified species 1.4 0.0 6.7 7.1 5.9 6.7 5.61 
Freshwater  1.5     0.15 
    % Total 100 100 100 100 100 100 100 
Table 4. Continued 
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Variable 

1983 
(n=142) 

1988 
(199) 

1993 
(430) 

1994 
(479) 

1995 
(427) 

1996 
(389) 

All years 
 (2066) 

Product Form        
Head-on shell-on   9.1 9.2 11.0 9.0 7.99 
Headless 98.6 100.0 81.6 79.1 80.3 82.5 83.88 
Peeled undeveined 1.4      0.10 
Peeled tail-on IQF      2.6 0.50 
Peeled IQF   2.3 2.5 2.3  1.65 
Peeled cooked IQF   4.9 4.6 4.0  2.90 
Peeled cooked   1.2   0.5 0.48 
Peeled cooked tail-on   0.9 4.6 2.3  1.75 
Peeled cooked tail-on IQF      5.4 1.02 
    % Total 100 100 100 100 100 100 100 
        
Interaction Variables (product form/species/country of origin) 
Head on/black tiger/Indo   0.5   0.3 0.15 
Head on/ black tiger/Phil   8.4 9.0 9.6 8.7 7.45 
Head on/ black tiger/Thai     1.4  0.29 
Head on/ white/Indo   0.2    0.05 
Head on/ banana/Phil    0.2   0.05 
Headless/black tiger/ Indo  2.5 13.3 12.1 17.7 20.3 13.26 
Headless/black tiger/ Phil 2.8 26.6 18.4 15.0 11.7 5.7 13.55 
Headless/black tiger/ Thai  1.0 12.6 13.8 16.6 17.0 12.54 
Headless/white/ Indo 16.9 9.5 5.3 6.7 5.4 8.0 7.36 
Headless/white/ Phil 16.2 11.6 4.9 4.6 3.3 3.1 5.57 
Headless/white/ Thai 12.7 11.6 6.0 4.8 7.0 5.4 6.82 
Headless/pink/ Indo 15.5 8.5 5.1 5.4 5.4 6.7 6.58 
Headless/pink/ Phil 8.5 11.6 4.4 4.6 3.5 3.6 5.08 
Headless/pink/ Thai   1.4 1.7  0.5 0.77 
Headless/banana/Indo 16.2 4.5 5.3 4.4 5.4 5.1 5.76 
Headless/banana/ Phil      0.8 0.15 
Headless/banana/Aust     2.3 2.3 0.92 
Headless/flower/Indo    1.0   0.24 
Headless/flower/Phil 9.2 11.1 4.4 4.6 2.1 4.1 4.89 
Headless/flower/Thai   0.2 0.4   0.15 
Headless/sea tiger/Indo 0.7      0.05 
Headless/sea tiger/ Phil   0.2    0.05 
Headless/unspecified/ Indo      0.3 0.05 
Headless/freshwater/ Indo  1.5     0.15 
Peeled undeveined/ black tiger/Thai 1.4      0.10 
Peeled cooked/ black tiger/Thai   1.2   0.5 0.24 
Peeled cooked tail-on/ black tiger/Thai   0.9 4.4 1.9  1.60 
Peeled cooked tail-on/ unspecified/Thai    0.2 0.5  0.15 
Peeled IQF/black tiger/ Thai    0.2 0.2  0.10 
Peeled IQF/white/Thai     0.5  0.10 
Peeled IQF/ unspecified/ Thai   2.3 2.3 1.6  1.45 
Peeled tail-on IQF/ black tiger/Indo      0.8 0.15 
Peeled tail-on IQF/ black tiger/Thai      0.5 0.10 
Peeled tail-on IQF/ pink/Indo      0.3 0.05 
Peeled tail-on IQF/ unspecified/Indo      0.5 0.10 
Peeled tail-on IQF/ unspecified/Thai      0.5 0.10 
Peeled cooked IQF/ black tiger/Indo   0.2    0.05 
Peeled cooked IQF/ black tiger/Thai   0.2  0.2  0.10 
Peeled cooked IQF/ unspecified/Indo   0.2    0.05 
Peeled cooked IQF/ unspecified/Thai   4.2 4.6 3.7  2.71 
Peeled cooked tail-on IQF/ unspecified/Thai     5.4 1.02 
    % Total 100 100 100 100 100 100 100 

 
 

Trade arrangement defines the kind of services that comes with the published price.  Table 4 
also shows that there are five types of trade arrangements. However, only three of them are 
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practiced in 1983 and 1988, i.e. c&f, wholesale to chain retailer, and ex-warehouse. 
Beginning 1993, fob and wholesale terms of trade emerged as additional trading arrangement 
options. Under wholesale trade arrangement, the exporter-seller extends more services and 
assumes more transaction risk to provide convenience to buyers. This is a form of 
improvement if the consumers valued the new option and if they replaced unwanted 
arrangements. For 1996 data, no prices are offered under fob trade arrangement, a less 
service-oriented form of arrangement that is becoming unpopular. 

According to country of product origin, most price reports came from the Philippines (37%), 
followed closely by Indonesia (34%) and Thailand (28%). Australian prices are only reported 
beginning 1995 (2.3%). Note, however, that these frequencies of prices do not imply similar 
proportions of volume nor value of exports. The country of product origin, instead, implies 
the country-specific level of quality management systems that to some extent define hygiene, 
compliance with sanitation restrictions (such as those required by standards such as the ISO, 
HACCP), and cost competitiveness. The changes in the proportion of price reports from 
exporters seem to indicate some country-of-origin quality changes that took place during the 
period. The entry of Australia among the exporters in 1995 also signalled more options 
among buyers because Australia offers different species, and perhaps quality, compared with 
other Asian sources. 

By country of product destination, Japan prevails as a dominant importer accounting for 
73.4% of the prices reported. Nevertheless, the proportion of price reports relevant to the US 
increased from 2% in 1983 to 30% in 1996. The country of destination explicitly identifies 
the country that imports shrimp. However, implicit meanings indicate the level of regulations, 
restrictions and other policies to monitor issues such as quality, prices and volume of 
transaction specific for an importing country. Hence, this variable is a proxy for level of 
regulatory and other measures imposed, eg. US’s importation of fresh seafood is subject to 
the rules of the US Food and Drug Administration. 

From 1983 to 1996, almost the same number of species is available except that sea tigers are 
reported in 1983 and 1993 while freshwater species are traded in 1988. There was a 
noticeable increase in the number of prices relevant to black tigers that are generally 
aquacultured. Specifically, white species seem dominant as it accounts for 46% of the prices 
in 1983 followed by pink species at 23.9%. Black tiger accounts for only 2.8% of the all 
prices reported in 1983. Beginning 1988, the proportion of price reports relevant to black 
tigers increased from 30% in 1988 to 59% in 1995. Shrimp type or species is the explicit 
characteristics affecting price since some species gained notoriety for palatability, meat 
texture, colour, ease of preparation (shell hardness), and proportionate meat and flesh content 
relative to shells. Majority (98.6%) of the prices is relevant to headless forms. Only 1.4% 
refers to peeled undeveined form, which later disappeared in 1988. However, more product 
forms are available beginning 1993 but the headless form remains dominant in the market. 

The distribution of price reports relevant to the interaction categories shows more value-
added product categories beginning 1993. Only headless forms of various species from 
Indonesia, the Philippines and Thailand are available during the early years. More value-
added forms of various species from these three countries are introduced into the market 
during the nineties. The most notable is the introduction of individually quick frozen (IQF) 
peeled forms from Thailand and Indonesia where some products have been cooked for utmost 
convenience. These improvements in inherent product attributes arise from the various 
interactions of product form, species and country of origin. Product form is an explicit quality 
factor that 
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describes the type of presentation, preparation or processing done on the product either to 
facilitate preparation, improve level of eating convenience (heat-and-eat preparations), to 
improve product appearance, or to create product variety. 
 

The Model and Model Selection 

The basic procedure in the construction of HPIs is the estimation of the hedonic price model 
(HPM) that establishes the implicit price of each product characteristic embodied in a 
commodity. The HPIs are derived from the antilogarithm of the coefficient estimates of the 
HPM. This method was first demonstrated by Chow (1967) and evaluated by Berndt (1991). 
In this study, some modifications are introduced in the Chow procedure such as the 
comparison of the HPIs obtained from hedonic regressions using actual prices against HPIs 
obtained from deflated price series. This study asserts the bias resulting from the use of actual 
prices in hedonic studies spanning extended periods. 
 
The HPM estimates the relationship between a continuous dependent price variable and 
multiple independent variables representing the explicit and implicit attributes relevant to 
each published price. Interaction variables, which represent the exclusive presence of two or 
more attributes relevant to a price are also considered when necessary. Although, economic 
theory rarely suggests the exact functional form suitable to an analysis, many price-quality 
studies have assumed a linear form of the HPM similar to Rosen (1974). Coelli, et al. (1991) 
and Feenstra (1995) are among the many studies that explored various functional forms for 
hedonic models and they revealed that simpler linear functional forms provide a sufficient 
measure of marginal value of characteristics for individual utility functions. 

To establish the functional form of the HPM, let pi be the reported price of a kilogram of 
traded shrimp. pi is the dependent variable to be evaluated against categories k of dummy 
variables that represent (1) relevant fortnight the price was reported Tik (k=1,2,...,23); (2) 
relevant year the price was reported Yik; (3) trade arrangement Qik (k=1,2,...5); (4) country of 
product destination Mik; (5) country of product origin Xik; (6) species Sik; (7) product form Fik; 
and (8) the interaction variable that comprise any combination of the previous variables Rigk 
(g=1,2...,w; k=1,2,...,xg; w=number of interaction variables, and xg=number of categories in 
each interaction variable). α is the autonomous trend term which is the aggregate effect of the 
chosen benchmark categories; and ei is the stochastic disturbance term. Using these notations, 
the functional form of the general HPM can be written as: 
 

  

 

 

 

 

In Salayo (1998), the estimation results of model (1) indicated heteroscedasticity and 
specification problems. Therefore, alternative combinations of product attributes, in 
particular, including some interaction effects Rigk are regressed against pi to select a preferred 
model for each size class.  

The hedonic price model for size class (26-30) consist of the following regressors: (1) the 
relevant fortnight Tik; (2) the relevant year Yik; (3) trade arrangement Qik; and (4) the 
interaction effect between country of product origin Xik, species Sik, and form Fik. Thus, the 
log-linear model for size class (26-30) can be written as:  
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The hedonic price indexes (HPIs) for size class (26-30) are obtained from the antilogarithm 
of the coefficient estimates of equation (2). Since the HPIs are derived from the antilogarithm 
of the coefficient estimates in the HPM, positive coefficient estimates correspond to HPI >1 
while negative coefficient estimates are translated to HPI <1. The HPIs, therefore, show the 
categories of attributes that obtain premiums, or those with HPI values >1, and the 
characteristics that fetch discounts are expressed as HPI <1. 
 

Results and Discussion 

Hedonic Price Index Trends and Quality-Adjusted Price Changes Over Time 

Estimation results together with the corresponding HPIs are presented in Table 5. With 
1983=1.00, HPIs derived from regressions using actual prices showed a minimal decline at 
0.982 in 1996 (also illustrated in Figure 1). In contrast, the HPI derived from regressions 
using deflated prices declined to 0.821 in 1996. 

Table 5 also shows that only 3 of the 23 fortnightly coefficient estimates, i.e. the first and 
second fortnights of February and the second fortnight of March are not significant. Among 
trade arrangement categories, only the fob estimates are not significant both for the actual and 
deflated price regressions. Among interaction effects, 13 of the 40 coefficient estimates from 
the regression using actual prices are not significant. 

In contrast, only nine coefficient estimates are not significant in the regression using deflates 
prices. Furthermore, a comparison of the relative efficiencies of the regressions using actual 
prices showed higher R2, adjusted-R2 and F-value. However, the proportion of significant 
categories of variables (%SV), and hence the indexes, is higher for HPIs derived from 
regressions using deflated prices (%SV=81.9), while only 73.6% of the HPIs derived from 
regressions using actual prices are significant. 

Note that negative coefficient estimates of the year effect indicate that shrimp prices are 
discounted compared with the the 1983 benchmark. With these negative coefficients, the 
HPIs may be expected to be lower than the normalised base year value, i.e. 1980=1.00. The 
trend is clearly illustrated in Table 6 and Figure 1 below. In contrast, not all of the coefficient 
estimates of the year effect from HPIs derived from regressions using actual prices are 
significant, i.e. the estimates for 1994 and 1996. Hence, the interpretation of the inter-
temporal HPIs derived from regressions using undeflated prices becomes unreliable, in this 
example. 

Table 6 shows the relevant percent changes in HPI with adjustment for quality change for the 
period 1983 to 1996 and its annual average changes. Similarly, Figure 1 illustrates that with 
1983=1.00, the HPIs derived from regressions using actual prices almost remain steady in 14 
years finishing at 0.982 in 1996, a decline of 17.9%. The trend obviously reflects over-
estimations of indexes when actual prices are used in hedonic analysis that spans across 
several years. It is also interesting to note the progressively increasing percent bias between 
actual and deflated hedonic regressions, a manifestation of the overall increase in the general 
price levels. 
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Table 5. Coefficient estimates and hedonic price indexes (HPI) for actual and deflated (1990=100) prices, size 
class (26-30), aggregated 1983, 1988, 1993, 1994, 1995 and 1996 prices. 
 Actual Price  Deflated Price    

Variables 
n=2066 

Coefficient 
Estimate 

t-ratio 
1994 df 

  
HPI 

 Coefficient 
Estimate 

t-ratio 
1994 df 

  
HPI 

 Absolute 
Bias 

% 
Bias 

Constant 2.39 123.70 * 10.88  2.479 124.50 * 11.93  -1.05 -8.76 

1. Year Effect @ 1983             

1988 -0.159 -9.853 * 0.853  -0.199 -12.290 * 0.820  0.03 4.09 

1993 -0.104 -8.202 * 0.901  -0.269 -20.820 * 0.764  0.14 17.87 

1994 0.014 1.135  1.014  -0.161 -12.850 * 0.851  0.16 19.13 

1995 0.089 7.083 * 1.093  -0.087 -6.860 * 0.917  0.18 19.24 

1996 -0.018 -1.365  0.982  -0.198 -14.520 * 0.821  0.16 19.66 

             

2. Fortnightly Seasonal Effect  @ Jan:f2 

    Feb:f1 -0.011 -0.600  0.989  -0.010 -0.557  0.990  0.00 -0.05 

Feb:f2 -0.024 -1.128  0.976  -0.026 -1.192  0.975  0.00 0.16 

Mar:f1 0.048 2.245 ** 1.049  0.050 2.286 ** 1.051  0.00 -0.19 

Mar:f2 0.037 1.666  1.038  0.037 1.643  1.038  0.00 -0.01 

Apr:f1 0.048 2.557 * 1.049  0.048 2.491 ** 1.049  0.00 0.00 

Apr:f2 0.085 4.860 * 1.089  0.085 4.699 * 1.088  0.00 0.04 

May:f1 0.089 4.692 * 1.093  0.088 4.582 * 1.091  0.00 0.13 

May:f2 0.090 5.389 * 1.094  0.089 5.149 * 1.093  0.00 0.11 

Jun:f1 0.091 5.090 * 1.095  0.096 5.246 * 1.101  -0.01 -0.51 

Jun:f2 0.111 6.221 * 1.118  0.117 6.399 * 1.124  -0.01 -0.60 

Jul:f1 0.096 5.579 * 1.101  0.102 5.746 * 1.107  -0.01 -0.56 

Jul:f2 0.049 2.277 ** 1.051  0.056 2.504 ** 1.058  -0.01 -0.65 

Aug:f1 0.077 3.865 * 1.080  0.074 3.701 * 1.077  0.00 0.24 

Aug:f2 0.083 4.455 * 1.087  0.080 4.138 * 1.083  0.00 0.37 

Sep:f1 0.066 3.546 * 1.068  0.060 3.089 * 1.062  0.01 0.64 

Sep:f2 0.052 3.214 * 1.054  0.044 2.626 * 1.045  0.01 0.80 

Oct:f1 0.046 2.459 * 1.047  0.038 1.997 ** 1.039  0.01 0.74 

Oct:f2 0.074 3.940 * 1.076  0.073 3.836 * 1.076  0.00 0.06 

Nov:f1 0.050 2.872 * 1.052  0.055 3.116 * 1.057  -0.01 -0.48 

Nov:f2 0.055 3.258 * 1.057  0.058 3.402 * 1.060  0.00 -0.33 

Dec:f1 0.049 2.831 * 1.050  0.048 2.731 * 1.050  0.00 0.04 

Dec:f2 0.035 1.979 * 1.035  0.036 2.007 ** 1.037  0.00 -0.14 

2. Trade Arrangement @ Cost and freight 
Free on board 0.040 0.970  1.041  0.031 0.938  1.032  0.01 0.88 

Wholesale to chain 
retailer 

0.102 11.260 * 1.107  0.118 12.630 * 1.125  -0.02 -1.57 

Wholesale 0.184 7.634 * 1.202  0.184 7.518 * 1.202  0.00 -0.03 

Ex-warehouse 0.071 8.317 * 1.074  0.059 6.791 * 1.061  0.01 1.22 

3. Interaction Effect @ Headless/black tiger/Indonesia 

Head on/black tiger/Indo 0.036 0.367  1.037  0.052 0.512  1.054  -0.02 -1.61 

Head on/ black tiger/Phil -0.013 -0.631  0.987  0.005 0.228  1.005  -0.02 -1.77 

Head on/ black tiger/Thai 0.018 1.054  1.019  0.041 2.625 * 1.042  -0.02 -2.26 

Head on/ banana/Phil -0.009 -0.636  0.991  -0.003 -0.185  0.997  -0.01 -0.64 

Head on/ white/Indo -0.106 -6.986 * 0.899  -0.097 -6.255 * 0.908  -0.01 -0.96 

Headless/black tiger/ Phil 0.001 0.089  1.001  0.008 0.608  1.008  -0.01 -0.64 

Headless/black tiger/ Thai -0.005 -0.708  0.995  -0.014 -1.962 ** 0.986  0.01 0.89 

Headless/white/ Indo 0.037 3.938 * 1.038  0.040 4.026 * 1.041  0.00 -0.29 

continued 
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Table 5. Continued. 

 Actual Price  Deflated Price    
Variables 
n=2066 

Coefficient 
Estimate 

t-ratio 
1994 df 

  
HPI 

 Coefficient 
Estimate 

t-ratio 
1994 df 

  
HPI 

 Absolute 
Bias 

% 
Bias 

Headless/white/ Phil -0.072 -4.919 * 0.930  -0.060 -4.115 * 0.942  -0.01 -1.23 

Headless/white/ Thai 0.038 3.336 * 1.038  0.039 3.437 * 1.039  0.00 -0.10 

Headless/pink/ Indo -0.096 -8.894 * 0.908  -0.097 -8.682 * 0.907  0.00 0.08 

Headless/pink/ Phil -0.230 -17.000 * 0.794  -0.216 -15.970 * 0.806  -0.01 -1.43 

Headless/pink/ Thai -0.153 -1.810  0.858  -0.144 -1.623  0.866  -0.01 -0.94 

Headless/banana/Indo 0.289 22.450 * 1.335  0.290 22.660 * 1.336  0.00 -0.12 

Headless/banana/ Phil -0.214 -4.508 * 0.807  -0.184 -3.845 * 0.832  -0.02 -2.92 

Headless/banana/Aust 0.131 7.615 * 1.140  0.147 8.651 * 1.159  -0.02 -1.59 

Headless/flower/Indo 0.125 1.571  1.133  0.135 1.706  1.145  -0.01 -1.06 

Headless/flower/Phil -0.080 -4.424 * 0.923  -0.065 -3.594 * 0.937  -0.01 -1.44 

Headless/flower/Thai -0.025 -0.470  0.976  -0.033 -0.652  0.967  0.01 0.85 

Headless/sea tiger/Indo -0.091 -5.983 * 0.913  -0.078 -5.025 * 0.925  -0.01 -1.27 

Headless/sea tiger/ Phil -0.119 -6.488 * 0.888  -0.105 -5.653 * 0.900  -0.01 -1.34 

Headless/unspecified/ Indo 0.112 5.300 * 1.118  0.145 6.802 * 1.156  -0.04 -3.24 

Headless/freshwater/ Indo -0.206 -10.900 * 0.814  -0.157 -8.240 * 0.854  -0.04 -4.71 

Peeled deveined/ black 
tiger/Thai 

-0.045 -0.980  0.956  -0.112 -2.229 ** 0.894  0.06 6.86 

Peeled cooked/ black 
tiger/Thai 

0.407 9.287 * 1.503  0.429 11.760 * 1.535  -0.03 -2.14 

Peeled cooked tail-on/ black 
tiger/Thai 

0.279 6.583 * 1.321  0.279 7.953 * 1.322  0.00 -0.05 

Peeled cooked tail-on/ 
unspecified/Thai 

0.387 8.723 * 1.473  0.377 10.680 * 1.457  0.02 1.05 

Peeled IQF/black tiger/ Thai 0.133 1.903  1.142  0.132 1.699  1.141  0.00 0.10 

Peeled IQF/white/Thai 0.244 20.490 * 1.277  0.217 17.820 * 1.242  0.03 2.79 

Peeled IQF/unspecified/Thai 0.122 7.535 * 1.130  0.142 7.645 * 1.153  -0.02 -1.99 

Peeled tail-on IQF/ black 
tiger/Indo 

0.184 1.780  1.202  0.128 1.219  1.136  0.07 5.78 

Peeled tail-on IQF/ black 
tiger/Thai 

-0.048 -1.034  0.953  -0.102 -2.016 ** 0.903  0.05 5.48 

Peeled tail on IQF/ 
pink/Indo 

-0.165 -10.060 * 0.848  -0.225 -13.650 * 0.799  0.05 6.14 

Peeled tail on IQF/ 
unspecified/Indo 

0.286 14.630 * 1.332  0.231 9.997 * 1.260  0.07 5.66 

Peeled tail on IQF/ 
unspecified/Thai 

0.389 31.600 * 1.476  0.338 27.430 * 1.403  0.07 5.18 

Peeled cooked IQF/ black 
tiger/Indo 

0.351 20.910 * 1.420  0.361 21.680 * 1.435  -0.01 -1.01 

Peeled cooked IQF/ black 
tiger/Thai 

0.364 29.700 * 1.440  0.365 34.590 * 1.440  0.00 -0.04 

Peeled cooked IQF/ 
unspecified/Indo 

0.139 9.140 * 1.149  0.161 10.810 * 1.174  -0.03 -2.18 

Peeled cooked IQF/ 
unspecified/Thai 

0.363 34.750 * 1.438  0.368 32.500 * 1.444  -0.01 -0.45 

Peeled cooked tail-on 
IQF/unspecified/Thai 

0.400 32.480 * 1.492  0.351 27.250 * 1.421  0.07 4.95 

             

R2 0.665     0.644       

Adj R2 0.653     0.632       

% Significant variables 73.611     81.944       

F-value 55.826#     50.898#       

* Significant at 1%; ** Significant at 5%.   @ Denotes benchmark category 
#  Significant at F.05, 71, 1994=1.30 
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Table 6.  Prices (actual and deflated) and hedonic price indexes (HPIs) of traded shrimp in 

the Asia Pacific, size class (26-30), 1983, 1988, 1993, 1994, 1995 and 1996. 
  

1983 

 

1988 

 

1993 

 

1994 

 

1995 

 

1996 

Average price 
or % change  
per annum 

Actual price/kg 12.71 10.32 11.60 12.87 13.99 12.55 12.52 

• % change  -18.80 12.40 10.95 8.70 -10.29 -0.09 

Deflated price/kg 
(1990=100) 

14.17 11.02 10.87 11.93 12.96 11.52 11.91 

• % change  -25.08 -1.36 9.75 8.63 -11.11 -1.66 
        
HPI (actual price) 1.00 0.853 0.901 1.014 1.093 0.982  
• % change  -14.66a 5.59a 12.54b 7.78b 10.16b -0.14 
        
HPI (deflated price) 1.00 0.820 0.764 0.851 0.917 0.821  
• % change  -18.02a -6.75a 11.35b 7.68b -10.48b -1.38 
a Percent change from previous 5 years, i.e 1983 or 1988 prices, as appropriate. 
b Percent change from previous 1 year, i.e 1993, 1994, or 1995 prices, as appropriate. 
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Figure 1. Prices (actual and deflated) and hedonic price indexes of traded shrimp  
 in the Asia Pacific, size class (26-30), 1983, 1988, 1993, 1994,  
 1995 and 1996. 
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Conclusion 

This paper developed hedonic price indexes (HPIs) to account for quality changes over time 
and their impact on price-quality relationships in the shrimp industry in the Asia Pacific 
Region. The results indicate that, while in nominal terms, shrimp prices showed no 
significant trend between 1983 and 1996 (registering a negligible decline of 0.09 per annum), 
hedonic shrimp prices declined by 1.4% p.a. This means that, holding quality constant over a 
period concerned, shrimp prices would have fallen relative to the general price level in the 
world economy. Given that there has been a strong growth in productivity, in the form of 
quality improvement. Such positive quality changes are manifested in terms of an increasing 
number of product forms, varieties or species, additional service-oriented trade arrangements 
and a larger number of export sources. 

In comparing the estimation results obtained from using actual (non-deflated) and deflated 
prices, it would appear that the outcome supports our preference for deflating prices prior to 
the hedonic estimation. With the actual data, effects of cyclical trends are unaccounted for, 
such that the HPIs declined by 1.8% from the 1983 to 1996, or 0.2% p.a. This would result in 
the misleading conclusion that quality-adjusted HPIs remained almost steady during the 
period. By contrast, the HPIs using deflated prices show an 18% decline, or 1.4% p.a. which 
accords better with the evidences of a rise in quality and productivity. 

 
Implications and Opportunities for the Philippines 

In evaluating the conclusion of this study, some marketing and postharvest issues can be 
derived not only for shrimp but also for other major fish products which are important both at 
the export and domestic markets. For tuna, seaweeds, grouper, milkfish and other products 
that show market potential, it could be expected that hedonic studies over a period of time 
can explain the changing patterns in consumer acceptance, especially in the international 
market. 

Research and development. The decline in the hedonic price indexes shown in this study has 
a number of implications and opportunities for the Philippines as the country begins to 
recover from the devastating effects of the 1997 shrimp disease infestation. As soon as supply 
becomes available, the shrimp processing plants could once again invest in value-added 
processing of shrimp, even at least for the domestic market (see Salayo 1999). Admittedly, 
the country has yet to cope with the technology for processing, not only for high value-added 
shrimps, but also for other fishery products. This offers challenges on research and 
development in the food processing industry. The processors should, however, be concerned 
of the overall declining quality-constant prices. Both the consumers and producers should 
benefit from whatever price and quality changes that transpire in industry. These issues 
suggest the need for further studies on appropriate prices that account for quality changes and 
real prices over time. 

Food safety issues, HACCP and ISO certification. The importance of accounting for price 
and quality relationships becomes more relevant with the increasing need to comply with 
accreditation required by major importing countries. The growing concern on food safety 
issues as demonstrated by the pressures to comply with standards such as the HACCP and 
ISO certification are additional costs to the industry. Benefits are, however, expected in terms 
of improved competitiveness and product acceptance in the international market. Though 
such accreditation are generally intended to meet requirements in the international market, 
awareness of food safety issues also bring incidental benefits to the local market. In this 
study, real prices decline over time while quality improves. This implies that the industry 
should be concerned about the price that accords with the required quality changes to keep 
the industry sound. 
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The important role of aquaculture. The finding that quality-constant prices of traded shrimps 
declined from 1983 to 1996 has further implications for the aquaculture sector. The shrimp 
export industry in the Asia Pacific relies heavily on the aquaculture sector, as shown by the 
dominance of the cultured black tiger species. The results suggest that the controlled growing 
of shrimp has provided consumers with improved product characteristics and services at 
declining real prices through time. Further productivity gains and quality improvements may 
still be possible from increasing use of aquaculture. 

Creating demand for value-added products. Although it has been long reported that the boom 
times (as in the mid-1980’s) for the shrimp industry are over, Wayland (1992) characterised 
that the 1990s and beyond is definitely market-driven rather than supply driven. Thus, the 
current emphasis must be to create demand for the product. For the Philippines, one option is 
by diversification. The industry’s potential to diversify is in improving or increasing the 
number of variety of product forms and other means of innovating desirable characteristics. 
Increasing home consumption through product promotion in retail outlets could enhance 
demand aside from and by having new forms of packaging, promotion and convenience 
products like the individually quick frozen (IQF) shrimp and other value-added products. 

Considering current efforts to recover from the ill-effects of the 1996 disease outbreak (as 
documented in Yap 1998), and for as long as our exporters can deliver quality products, more 
opportunities can be expected by the Philippines due to the global trend towards liberalization 
of trade in food products. In particular, the receptivity of the US, European and the Japanese 
markets seem to boost prices and demand for quality products.  

Changing needs and events in the international market. Furthermore, this paper has shown 
the increased consumption of shrimp in the US, Japan and EU. This trend generally equates 
with a growing market demand and creates interest among producers and exporters to take a 
share of the opportunities in the market. The increase in demand in Southeast Asia is not only 
due to the increase in seafood consumption. Some imported raw shrimp, as in the case of 
Thailand, are intended for processing for re-export to major world importers. Thus, a case 
similar to Australia that specialised in marketing live prawn instead of joining the bandwagon 
of high-value product processors, the Philippines may opt to export raw supply to efficient 
processors rather than investing in value-added products where current technology and skills 
are still wanting. The current trends in exchange rates also seem to attract attention from 
importing countries and the Philippine shrimp exporters should respond to this opportunity. 

Investments in auxiliary industries. Aside from combating production-related problems and 
creating demand for the products, the Philippines could focus investments in auxiliary 
industries such as improved processing, storage and freight services suited to the needs to add 
value to the product. For example, Australian exporters have realised that the high cost of 
labor in the country is among their major limitations in intensively processed high-value 
shrimp products. But their industry has responded to the demand and preference for live 
shrimp among institutional buyers in Japan. The International Food Institute of Queensland’s 
(IFIQ) research on the export of live shrimp to Japan obtained varying success results 
according to species of aquacultured and wild caught shrimp (Goodrick and Paterson 1993; 
and Goodrick, et al. 1993). Through this IFIQ study, they have established linkages with an 
airline company for freight services for live shrimps in special containers. 
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Appendix A 

 

Table A-1.  List and description of domestically and internationally traded shrimp product forms.  

 Product form Description 

Whole head-on shell-on The shrimp is sold with all parts intact, i.e. head or cephalothorax, 
tail, fantail and appendages. Whole shrimp is either sold live, 
chilled, cooked or frozen. Live forms are either packed in damp 
packaging material such as sawdust, or in plastic bags with water 
and oxygen, and immediately transported to avoid deterioration, 
especially in the head area. 

 

Headless shell-on This refers to beheaded shrimp. Each piece is made up of the six 
segments of the tail along with the vein, shell, and fantail. This form 
is the standard market form of raw frozen shrimp. Tails are either 
block or individually quick frozen (IQF) 

  

Headless peeled deveined This include headless pieces with all shells removed and the vein or 
part of intestinal tract removed, also called ‘p&d’. The US prefers 
shrimps without veins. The appearance and the texture of the vein 
are aesthetic considerations, not a health concern. This form is either 
sold raw or cooked, and is block frozen or IQF. The smaller sizes 
are often canned. Trade in canned shrimp is declining, as freezing 
has become more profitable. 

  

Headless peeled undeveined A headless piece with all shells removed but the vein is not 
removed. Also called ‘p.u.d.’ 

  

Headless peeled deveined tail shell-on Headless pieces with the fantail and adjacent tail segment of the 
shell left on. Also called ‘tail-on round’. This form is usually found 
only in larger sizes and frozen in block or IQF. Some quantities of 
this form are also battered, breaded, packed and sometimes pre-
fried, and frozen. 

  

Headless deveined butterfly tail-on Headless tail-on deveined form split deeply along the upper or 
dorsal side of the abdomen, with the two sections remaining 
attached on the bottom or ventral side. The sides are laid open in a 
butterfly shape. Bread has been coated onto the flesh and IQF. This 
form is not significantly traded yet due to cost, fragility, tariff and 
non-tariff barriers imposed in some importing markets. 

  

Headless split breaded The shrimp has been cut all the way through into separate halves, 
connected only by the fantail section. This breaded product is also 
called as ‘western’ or ‘cowboy’ style in the US. 

  

Pieces Broken tails, which are either sold shell-on, or peeled. A piece 
consists of fewer than five segments, because a whole shrimp tail 
has six segments regardless of species. 

Source:  ADB-INFOFISH 1991. 
Shrimp World Inc. 1998a. 


