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INTRODUCTION

2,443,300 metric tonnes of tropical and cofd-water shrimp werg plaged on the world market in
1989, Tropical catches and aquaculture production accounted for approxmately 1,700,000 MT
and 585,000 MT respectively, with approximataly 200,000 MT of cold-water shnmp being {anded’.

In valug terms, with imports currently in excess of $US 4.4 billion, shrimp account for
approximately 20 per cent of the total world trade in fisheries products. Birection of trade is
dominated by developing country exparts, which supplies around 80 percent of total shrmp imports
by industrial countries {Yang 1982).

For many developing countries the shrimp producton sector, which includes both aguaculture and
capture fisneries, 15 ansmportant source of foreign exchange earnings through exports. Furthermare
it is a sector which ¢can generate and sustain primary and Secondary rural employment.

The past decade has been characterised by heavy investment in shrimp aguaculture. Aithough the
putential return from aquaculture 15 still attracting investment, greater competition amongst
producers and more proangunced volatility in international market prices due ta ingreasing production
levels is a potential concern amongst orivate investors and policy makers in the aguaculture Sectar

However, the differences in produciion ¢osts both wathin and betrween the competing capture and
agquacuiture sectors means that any fiscal or financial policy addressing the cost or level of
production in one sector must also consider possible impacts on the economic perfarmance in the
ather. Levels of employment and investment may be altered, as well ag methods of praduction in
each of the secwors Therefore this is an mportant issue for development strategists in
understanding the implications of any policy in the light of present and future market conditions.

This study focuses on how changes in market price and quantity demanded due to increased
aquaculture production will impact upon revenues and employment, and hence fishing methods,
within the Shrimp capture fishery industry. Several processes may affect price and guantity
demanded, with the important issues being identified as follows:

; Given the probable increases in the lavel of sheimp productian, especially fram aguaculiure
sources, the first issue concerns the effect that overall increzses in supply will have on
market prices A refated issue 15 the impacy that changes in consumer expenditure may
have on overall demand for shrimp

] A second issue stems from the {ikelihood that any increases in production will come from
aquacufture snd therefore, given current production strategies, consist of medium sized
shrimp. Of imerest is the possible impact that an increase 0 supply of medium size
catagarias will have on the price and quantity demanded of other size categories

The possible changes in marker price angd quantity demanded which cause concern at the macro-
ecanamic level can only be resalved by analysing micra-economic isspes using the ool of demand
analysis 1o daterming 8 demand function and relevant elasticities

Estimates of both price and ncome zlastcity of demand are used to idemtify any relationship
between total quantity of shrimp consumed on the DS market, changes in the price of shnmp and
consumer income {evels, Estimates gf own and cross-price elasticities of demand far the different
size calegores of shrimp are used to identify the direction and magnitude of any price-quantity

Figures quated are from the FAQ GLOBEFISH-FISHDAE datahase.
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mteractions between the different size categorgs

The awn-price elasticity of demand for a Qood, in this case shrimp, 15 a measure of the magnitude
of change in price brought about by a change in quarnty If a changs in price brings about a less
than Proporuonate change n quanuty demanded then the good is said to be inelastic (less than
orel. In this case lower quanlities give rise to higher revenues. On the other hand, demand is
considered elastic when a change in price causes 3 more than proportionste change in guantty
dernanded. In this case total revenues rgse when price falls and falls when price rises. Cross-price
elasticities relate the change n prce brought about 1 one good by the change in Quantty in
anGther good, or vice versa Income elastcity (s a measure of the change i price of a good due
10 a change n income.

The strategy normally adepted for the estimation of an agg@regatve demand function for generic
shomp species which uses some measure of inCome and relative price is not sufficient to satisfy
the aims of this repart, which include the estimation of cross price elasticiiiegs. Thus an alterfatve
approach using a disagoregated model which looks at the relationships between the different Size
categories of shrim2 in markets 15 wtihsed

The disaggrefated demand analysis estimates The wvalues of the incom# own and cross-price
elasticities of different sized shrimp. These estmated ncome. own and cross-Price alasticitias,
cormbined with future production scenanios. allows the direction and magnitude of changes in
market share, Prices and Quantity demanded 1o be quantified. The future levels of production used
in the production scenarios are based on dualitative analysis and previously published predictions.

Being inextricably linked. data limitations may constrain the model specificatons and madel
specifications in turn have Strong imPhCations on the data réQuerements. Knowledge of the
"mstitutional realities”™ lJohnston 19841 of the specific industry and environment within which 1§
Operating 15 iMmportant n the decision over the sppropriate data, dawe period {(weekly, monthly,
quarterly or annually! and model specification llinear. nen-linear, 394regated or disaggregared,
quantity or price exofenousl|.

Thus the first requirement of any demand analysis for a particular commodity is to identfy the
speciai characierisucs of the market involved n order To arrive at a suitable specification for the
demand equation, Qiven the aims of the demand analysis. A general description of the global shrimp
market (dentfying the principal charactenstics of each of the mamn markets (the US., Japan and
Eurgpel, including price and consumpuon trends 15 presented in chager 2. The mast Common
Product forms. their market 5edments and the direction ¢f trade, including volumes to provide some
indication of the impoartance of different supphers, are also discussed. A brief review of the malor
sources of productlon of Penseid shrimp species, describing the Oeneral histoncal trends in
production from both capture hisherigs and aquacoiture 15 Provided.

Chapter 3 provides more information on market stiructure by revieéwing the results and main paints
of published aggregate demand anatyses of shrimp demand

Based on the nformation collected 0 chapters 2 and 3, 2 disaggregated demand analysis is
presented in chapter 4. Acknowledding that data avalatility has been a Imiting factor on model
specification in nearly all past seafood demand and markel analyses, the availability of
disagdregated data for modeling the shrimP market is described. For the purposes of this report,
the only publicly available sufficiently detailed disagoregated data is that provided for part of the
US market by the National Marine Fisheries Service INMFSI A qualitative dermand analysis of the
US market is carried out, US market characteristics which may he significant in the demand and
suPpPly interacton as entified in chapters 2 and 3 are summarised and restrictions on which
factors can be included n the demand model due to data availabulity are discussed,

In addition to data restnctons and regquirements, demand studies for fisheries products have
created a debate among economiBts with respect 10 the defires to which price of Quantity 13
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considered exogenous (Burton 19%2) Conventional empirical demand systeéms normally take prices
to he exogenouws and use price, together with income and substitute effects, to determing the
guantities demanded. Impleit n ths approach, described as "quantity-dependent”, 15 the
assumption that supply is perfectly elastic in the region of the prices being considered and that the
price a supplier 15 willing to accept for a given guantity 15 determined cutside the market by cost
factors such as production and transport An ahernative approach, termed "price- depandent”,
anses when supply 15 inelastic and the quantity dermanded 15 conswdined. At the individual
sonsumer or supplier level the "guantity-dependent” approach is applhed. provided the individual
cansumers and suppliers are price takers. However, at the market level, if supply 15 inelastic, prices
will alter untl the quannty demanded is equal ta the quantity supplied. This leads to quantity being
sonsidered as exogenqus

The two approaches outlined abave are the two extremes of a continuum in which the degree to
which either price or quantity is exogenous varies. Burton {(1992) has shown that demand for wet
fish in Great Britan 15 madelled moare conwncingly using the "price-dependent™ approach. Given
that wirtually all of the wet fish supplied to the U.K. market s from capture fisheries with catch
quotas and that there 15 ittle leeway for storage of the given product form it 15 perhaps unsurprising
that quantity is exogenous at 8 market level However, the structure of the world shrimp market
is quite different, with aguaculture production and cold storage facilities introducing considerabls
flexibility to the supply. The twao extremes were therefore tested in section 4 using the standard
log-log static hnear demand model

Another area of demand analysis in which debate has arisen regards the functional form of tha
demand function (Burton 1992, De Yorewz 1987, and Schrank et al 1988). The use of the standard
log-log static linear demand model imposes strong assumptions on the underlying structure of
demand A generalised chace model, which relaxes constraints on demand structure, 15 also
presentad in chaater 4

Given a known initial price and a speculated change in supply, the own-price, cross-price and
market share elastcities determined in chapter 4 for the different size categories of shrimp can be
used to determing the future prices of each of the size categories In chapier 5, a review gf
published predictions of future shrimp production from both aquaculture znd capture fishery
sources is carned out to determine hikely future production scenarios to be used in predicting price
changes. Data limitations leading to 1ow precision in estmated elasticities presluded future prices
being predicted but production costs were described and the possible impacts with respect o
shrimp prices, methods of production, total revenue and employment within the capture fisheries
sector are described gqualitatwvely.

Chapter & summarizes the overall conglusions from the study and offers recommendations on the
basis af the conclusions,

Due to data resiricuions discussed in section 4.2, the size categories of shrimp were defined as
follows:

Large shrimp = under 15 to 25 count?/ih
Medium shrimp? = 26 to 50 countib.
Small shrimp = agver 51 eount/ib.

In thie cace Ba T reefers 1o the abgolute numbar of "head-oH™ ehrimp.

Rackaowe [1984) indicateg that the approximate shrimp €izes (rom aguaculture production range welween 25 and
B0 coamt per b,

ARA SHAIME ACPORT - ECOROMIGE SECTION MRAL



MARKETS

2.1 Intraduction

The aim of thus chapter is 1o describe the shrimp market structure and provide the basis upon which
the {ikely Sgnificant factars to be used in the supply and demand relationship wali be determined
it section 4 3. The following section describes the giobal market in 1erms of current directions and
vaolumes of trade and pnncipal sources and product farms. In the third section the characteristics
of the Mmain markets determingd 0 Section 2.2 are described in more detail, including preferred
colours and sizes, Price and consumption trends and import restraings Due to the percewved
influence of Japanese Prices on the world market, more time is sPent on analysing Japanese price
trends

The analysis of current directions and volumes of trade reveals that there are three major import
markets far tropical shrimp species; Japan, the USA and Evrope. Total volumes of shrimp imports
10 each of the three markets increased dramatically during the 1980's , with tropical shrimp from
develOping countries now accounting for approximately 80% of total imports Traditional supplier
and distribution Patterns are being eroded under the forces of market competition and changing
cansumer hehaviour with a concentration n the sUppher countries base being evident. Increased
consumption of domestically produced shrimp Hy the developing countries themselves duning the
early 1980"s s further altering the patterns seen in the 1980's.

The review of malor sources reveals the lack of Potential for large increases in capture fishery
production and the drarnatic noregses n adquaculture production during the 1980°s and eariy
1990 s, However, varigus limiting factors, some of which have afready been manifested. suffest
that this explosive growth is unlikely to continue The potential for futurs Production from
aquaculturg 15 returned to 1 maore detal in section 5.1

A description of praduct forms shows that although shrimp s sold by size {expressed as count per
ih or kg.}, the primary factor 1n determining market segment. and that traders also categorize
accarding to €olour and country of origin. Praduct form wall vary depending primanly on the market
into which the shrimp is being soid. The targeting and increased relative production of value added
product forms is likely to be & necessity in the future as the shrimp market becomes increasingly
more competitive. The importance of building up a reputable brand name is recogmzed. with
virtually al! shoimp traded on the imernational market under 2 brand name. Producers use brand
recogmition g reinforce their reputations for consistent Guality, uniforrmity and acecurate counts,

Secuon 2.3 reveals that consumer preferences far colowr and species of shrimp vary region by
region wathin the WS, Japan and Europe. and markedly differ between each of these markets.
Common between each market is the usage of large shrimp Predominanty in up-market or
speciahst restaurants. medwum shrimp in supermarkets and 1855 exclusive restaurants, and small
shrimp in cheap restaurants. shops and reprocessing. Price wolatility in the Japanese market
decreases wath the size of shrimp being traded. Perhaps due 10 both greater stability In supply of
smaller sizes and lowar demand elasticity. Price volatility in the US market may also be due ta
recent departures from traditional distnbution methods. There is Price variation between sPecies
in the same markel and between the major markets for the same species, indicating different
consumer tastes. Concerns over the quahty of imported shrimp are reflected in the different prices
for the same product depending on the countfy of origin. ConsumBtan in the US is seasonal, with
some of this wariation in demand being scaked up by inventory holding in coid st1@rage.
Consumption In each of the main markets incressed dunng the 1980's, with EuroPean expansion
heng the most rapid and Japan the slowest There are some indications that demand has reached
an upper limit in both Japan and the U3, and that there have been chandes in Consumpuon Patterns
in all of the main markets.

AdRad} SHRIMF REFOAT - ECONOMICS SECTION MERAD
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2.2 The Glakal Market
2.2.1 Current Direction and Yolume of Trade

There are three major import markets for tropical shAimp species; Japan, USA and Europe The
volume of shrimp imports into the three major markets intreased by around 95 percent betwesn
1282 and 1989, from 310,900 metric tonnes to 607,259 metric tonnes. The 1989 imports into
the major markets were recorded at 234,600 metne tonnes. 226, 650 metric wonnes and 146,000
metric tonnes for the Japanese: US and European import markets respectively (see Table 3)
Between 1985 and 1388, consumpPtion increased by 29%, 23% and 53% in Japan, the U 5 A and
Eurape respectively {Infofish 1891), In 1891, the Japanese market imported around 284,000
metric tonnes, with a value of over US$ 2.2 billion. This compares with annual US shrimp imports
whiCh reached 245,000 metric tonnes in 1921, valued in excess of USS 1.9 billion {LMR 1992).
Thess imports account for approximately 30% of the value of all imported fisheries commaodities.
Mo comparable figures are avalable for imports into the European market for 1981

The impartance of shrimp supglies from develoRing countries is illustrated by the fact that in 1989
imparted tropical shrimp® accounted for over 75 and 85 percent of the tqtal Shrimp imperts into
the US and Japanese markats resPectively. Yang [1892) sudgests that tropical shnmp has
gccounted for apProximataly 50 percent of totai shrimp imparts into the EuroPean market.

The principal traditional directions of trade are as follows: the U.S. is supplied by countries in both
Latin America and Southeast Asia: Japan by Southeast Asia, and Europe by Africa and Western
Asia This pattern s primarily due to geographical proximity of the Producers and consumers which
facilitates transPortation and minimises the impPact of market fluctuations due to a sharter time
lzpsing between export and import dates. However. as market information and transport structures
improve, this traditional pattern is being increasingly eroded,

The hugh [evel of dependence on the international market and the accompanying risk due to market
and price movaments which shrimp Broducers in the developing world experience is further altering
traditional supply Patterns as the trend towards a concentration in suppliers increases. This trend
towards 2 concentration of suppPhers. as described below, may eventually marginalise some of the
smaller producers and forCe them out of the industry or into other markets.

As consumer tastes Shift, the demand for different species in a given market may also alter
traditional supply routes. The increasing consumption of troRical shrimp in Europe. particularly the
recent acceptance of black tiger shrimp, 15 a case in point.

Although Japan and the USA are the major importers of tropical shrimp, 1t is Europe and the
domestic markets of many developing countries which are thought to have the greatast potential
for growwth. Josupeit {1992) indicates that Potential in Europe is based on a general change in food
habits tawards healthier food Products which offer a greater degree of convenience to the
consumser Narrowing marQins between internalional prcés and Production casts in many
developing countries coupled with the strengthening of many Asian sconomies over the Past few
¥ears has bolstered mterest in their own ¢omestc markets as a way of stabilising future operatons.
An Asian Shrimp News {1992) report on China, indizated that due to strong domestic demand iocal
Prices were inflated causing a reduction in the Quantity of sShrirmp available for export Chinese
shrimp exports to the USA in 1891 were 39 Percent lower than the previous year, a trend which
i5 expected 10 contnue during 1292,

Table 1 and Figures 1z to Td illustrate the trend in the direction of, trade in tropical shrimp $pecies

Theee cotimates sre darived frem dele publivhed by Globefisl, Fizhdab and LMA Merket AePorte [Tote| imPorts
of tropizal ehrimp inte the majer markets ore presemad in Table 3)

AR A &2 SHRIMPA REFORT - ECONOMICE SECTION MRAG
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between 1987 and 1921°%, The six principal supphers to each market arg listed in order of
importancea, with respect to 1991 market share.

S Market:

With reference to US market, Indonesian and Tha suppliers were the most dynamic, increasing
market shares from 0.8 to 4.8 percent and 5.4 to 18.7 percent respectively {see Table 1al. In
terms of volume, Indonesian imports increased by aver 600 percent, from 1,200 metrie tonnes to
over 10.600 metric tonnes within the five year period Thai imports increased 300 percent from
10,400 metric tonnes in 1987 to 41,600 metric tonnes in 1997, Mexican shrimp imports into the
US dropped by 111 percent from 30,200 metric tannes t0 14,300 metric tonnes during the same
period, with a 9.3 percent reduction in market Share. it should be noted, however, that although
there has heen concentration in the supplier base, the number of import firms in the US has
increased (Filese, 1992).

Japanesa Market:

South East Asizn shrimp dominated imPorts into the Japanese marketin 1991, Indonesia, Thailand
and India keing the main suppliers with 49,500, 43,000 and 33.100 metric 1Onnes respectively
(see Table 1bl. Thai shrimp achieved the l2rgest expansian in market share, inCreasing supply from
10,000 metric tonnes, 4.6 percent of total imPorts in 1987, to 43,000 metric Wnnes and 16.6
percent of total Japanese imports in 19531,

European Market:

The real origin of shrimp consumed in the various EEC countries can be difficult to trace Qiven that
if a good is imported into one EuroPean country, it technically obtains the nationaiity of that
country if re-exported to ancther country. Much of the tropical shrimp imported to Europe is similar
in s1ze and product form to the traditionally used cold water shrimp and is used as 2 cheaper
substitute. The larger sizes of tropical shrimp have effectively had to create their own market in
Europe, with 2 market share in the north of approximately 25%. Principal sources of tropical shrimp
in order of amount imparted are currently Thailand, [ndia; Argentina; Senegal, Bangladesh, and
China,

Changes to the Supplier Base:

Between 1987 and 1991 the US and Japanese markets underwent a substantial concentration in
their supplier bases for tromical shrimp. Figures 1a and 1h indicate the growing impPortance of the
six principal suppliers to the US market (Ecuador. Thailand. China. India, mexico and Indenesial in
terms of market share. in 1991 the six principal supphers accounted for 71.3 percent of total
shrimp imports. compared with 58.6 percent in 1987. The Japanese market underwent a similar
Process (sea Figures 1c and 1d}, with the top Six suppliers (indonesia. Thadand, India, China,
Philipmines and Vietnam} accounting for 74.8 percent of total tropical shnmp imports in 1991
compared with only 53 percent in 1887, It cannot be determined whether there has been a
concentratian in supplier base to Europe.

Owverall there has been 2 concentration in supplier bases in both the US and Japanese markets This
may be the result of a number of factors, including stncter guality control regulations by the
markets., closer links between suppliers and buyers in the resPective countries, or effactive
specialisation in the malor producing countries. This trend is likely to continue, assisted by the
increasing tendency for larger investors in the major markets to intedrate vertically into the
production activities in the suppher countries.

f Thae data analvZed are total imPorts batween January angd Novamber in the respective years.

MAAS SHRIMF REPORT - ECONOMICS SECTION DRAFT
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Table 1. Percentage Chande In Imports of Teopical Shrimp from the Six Principal Suppliers.
{January 10 November Totals)

1.a U5 A : Six Princlpal Suppliars

|| COUNTRY 1987 % TOTAL 1881 9% TOTAL 1987-1991
(METHIC IMPOATS {METRIC IMPORTS % CHAMNGE
TONNES) JAN-NOV TONNES] JAN-NOY JAN-NOY

ECUADOR 40,860 21.32 A4, 720 2013 +8.42
THAILAND 10,3394 B.41 41.89¢ 18.72 +75032
CHINA 17,180 8895 31.020 13.96 +44.58
IMNDIA 12,340 5.42 16,190 7.29 +23.81
MEXICOD 20,210 16.72 14,330 B.45 -110.75
INDDOMESIA 1,500 0.78 10,660 4. 80 +85.96
CTHERS 79.560 41.41 63,630 2B.66
TOTAL 192,140 100.00 222,230 100.00

—h

b JAPAN : Six Principal Supgliers

COUNTRY 1987 % TOTAL 1891 % TOTAL 19871997
{METRIC IMPORTS {METRIC IMPORTS % CHANGE
TONNES) JAN-MNOY TONNES] JAN-NOY JAN NOW

INDONESIA 28.174Q 12.85 489,620 12.09 +43.13

THAILAND 2.980Q 4.55 43,080 16.61 +76.84

| INDIA 33.200 16.18 33180 i2.78 0.4

CHINA 23,900 10.90 31,260 12.04 +23.51

PHILIFRINES 10,430 4 76 20,270 7.8 +48.78

VIETMNARM 10,620 4.80 16.780 B.47 + 37.30

OTHERS 102,870 46.96 65,220 2BV

TOTAL 219.270 T00.00 259,600 _10!'.].0!‘.] H

IR Summary

MARKET 1887 (JAN-NOY) 18871 (JAN-NOV) SUPFLIER
METRIC TONNES KMETRIC TOMMNES

UsSa 558.59 ¥1.34 PRINCIPAL SIX

USA 41 4% 28.66 OTHERS

JAPAN E3.0a 7483 PRINCIPAL S1%

JAPAR 45.96 2517 OTHERS

Source: Based on Data from LMR Shrimp Markat Rapart 1982,

HAAD SHRIMP REFORT . ECOKDMICE SECTION DRAFT



page 12

Figure 1a U 5. Sheimp Imports (January to November 1987)

US SHRIMP IMPORTS
[JAN-NQV 1987]

*0F
CQUNTRY TOTAL IMFORTS
ECUADDR 21.3
THAILAND 54
CHINA 8.0
WM DA 6.4
MEXICO 157
INDOMNES 1A 08
% OF TOTAL IMPORTS FRO 41 4
OTHER SUPPLIERS.
{41.4%)
{58.6%})

= OF TOTAL IMPORTS FROM

THE TP 31 SUPPLIERS.

Figure T1b U.5. Shrimp Imporis {Janvary to November 1991}

US SHRIMP IMPORTS
[JAN-NOV 1991]

COUNTRY
ECUADOR
THAILAND
CHIMA
IMCHA

% UF TOTAL IMPORTS FROM WIEXICO

OTHER SLPAUERS INDGNESIA
o OTHERS

(71.3%)

%0F

TOTAL IMPOATS
201

187

1440

T2

.8

4.8

28T

% OF TOTAL IMPORTS FROM
THE T2F SIX 8UPPLIERS

Mirac
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Figure 1c Japanese Shrimp Imports (January to November 1387

JAPANESE SHRIMP IMPORTS
[JAN-NOV 1987]'

%OF
COUNTRY TOTAL IMPORTS
INDOWESIA 129
THAILAND 16
INCHA 152
CHIRA 10.9
PHILFFINES 48
VIETNAM 48
% OF TOTAL IMPORTS FROM 470
OTHER SUPPLIEAS. _/
{47.0%)
{53.0%)

THE TOP S SUPFLIERS.

Figure 1d Japanese Shrimp Irmports (Januaty to November 7991}

JAPANESE SHRIMP IMPORTS
[JAN-NOV 1991]

®OF
COUNTHY TOTAL IMPORTS

INDONESA 191
THAILAND 16.6

MDA 124
CHINA 12.0
PHILPPINES 78
VIETHARS 6.5
(25.2% OTHERS 5.2

% OF TOTAL IMPORTS
FROM OTHER SUPPLERS

% OF TOTAL IMPORTS FROM
THE TOF SiE SUPPUERS,
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222 Historical Review of Major Sources

This chapter presents a review of the malor sources of tropical shrimp with & view to determining
the probable status of each source.

On the supply side there are two main sources from which the supply of tropicai shrimg species
s obtaned. The first is the capture fisheéry which deveioped as the initial basis of commercial
explaitation of Penaeid specigs. The 1989 annual production from this source was in the order of
608.000 metnc tonnes The second 15 aguaculture producton, which developed rapidly during the
1980°s, now contributes over B0 per cent of total production of Penagid shrimp species and 30%
of total world shrimp production, with an annual level of praduction ciose to 700.000 metne
tunnes. Over BO% of production fram aQuaculture enters the intscnational shrimp market. Figure
2 indicates the total world production trends for Penasid and Metapenasid shrimp spPecies. No data
on capture fishery landings were avalable for 1990 and 1991 and for this reason only aguaculture
production is presented for these years.

Figure 2 Tatal Penasid Shrimp Production

TOTAL PENAEID SHRIMP PRODUCTION
L WORLD TOTAL

Between 1981 and 1988 capture production rose from 264,000 metric tonnes to 508,000, an
mcrease of apProximately 130 per cent. The 1989 capture fishery production estimate of 604,000
metric tonnes (FAQ, Fishery Suatistics, 1989) indicate the beginning of a stabilisation of output
from this source. Aguaculture production als¢ increased by approximately 130 percent between
1886 and 1997, with output r1sing frem 300,000 metri¢ tonnes to over 90,000 metnc tonnes.

Of interest is the nature of the Production function in each of the above tases whers the level of
output depends on the quantities of inputs ysed, the Proportions In which they are combined and
the technology of production In the case of aquacCulture both the inputs and outputs can be
controlied by the producer in much the same way as most other production processes In the case
of a capture fishefy one of the inputs s the capital stock ar shrimp PoPulation available for

ATRA G SHAIMA BEPORT - ECONCMISE EEATION arad
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E)Lpluitatiﬂn. Output will be affected positively by increasing capital and labour, but negatively by
depleting the natural resource. Therefore in capture fisheres the changes in gne set of inputs

icapitzl and labourt will be systematically related o the other (eapital stockl.

Table 2 : Main Pengeid Species of Commercial Interest (1991}
SPECIES % TOTAL % TOTAL COMMENTS
CULTURED CAPTURED
F. monoden 45 % 10 % Fastest grawing farm reised ehrimp, domuneting
predustion in S.E. Asin,
P chunensis 13 % a5 % China darminetas Prodostion.
P. merguenss sea ‘(hhers’ 14 %
P. warramei 17 % gae “Orhers’ Daminant apaciss cyltured in Morth and Letin Amarica.
{I P8Panicus sae ‘Ohers’ 4 %
Others 20 % 37 % ‘Orhars” includag othar Pangaus of Msrapanaays
spucles whethar menticnad or net.
Source: FAC Aguaculture Praducuon [1591); World Shrimp Farming (1991,

Table 3 : Total World Shrimp Production : All Species {1000 Metric Tornes}.
T 1881 18T 1mE} 1k 1845 153 1y 10 1og 161 103
CAPTURE fEaurce [1] FACH catrh stat 198184, [2] Gicbalish = Floholsh - 1882201}
171 Tirlz] Parabal S0 265 - AR A58 5 LS AR 4 AST a0, 504 4
Tl <t 1T [EFE. ] | a 129 18E2.8 17287 1mEY 1T 1B38.B
121 Totml Capure 1611 4 g 1835 8 Ll =i ) 2107 2181 ot 2518 Fog cF ]
ACLMACLLTURE [Eomoe FAD oo T production stattces 1 DEEETIEA] ik . 1 o033z Wk Shimp Faming 1 peamom)
[¥] Tarial Fereesd Cuthem 208 2431 208.8 Fi:LN:Y B43.8 1LY Az g 6501
Totnl Penack] Production [1]+[3] 2604 fid AR E E753 TR bl ) a2 152 1180 @ ey e il

Source - FAQ Catch Stanstcs (1981/83); FADQ Aguaculture Production {1 986/87/88!; Globefish-
Fishdak (1989% world Shrimp Farming (1989790/91)
2.22.1 Capture Fisheries: Status of Stocks

Figures 3a-3h represent the trends in landings of different species in eight fishing areas, as defined
by the FAD 0 their fisheries statistics publications (FADQ Nominal catches by species, fishing areas
and countries or areas). The rélevant areas together with the maior commercial Penasid species
fished are identfied in Table 4, and an associzted map idenifying fishing areas is reproduced in
Annex | The discussions below foCus on the stats of Penaeid shrimp stocks n the various
fisheries. |1t must be noted that the gata are often misieading in that increases in {andings are
somenumes a result of the inclusion of additional data sets

The general trends in landings revealed by the quantitative and qualitative data presented below
sud9dest that there 18 little potential for large increases in output from caPwere fisheries as 8 whale,
with some degree of over-exploitation in Penaaid shamp fisheries found in nearly all of the regions.

AMRAS
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Atlantic West Central Area [31]. Sge Figure 3z,

After peaking at around 178,000 metric tonnes in 1985, landings dropped sharply to 129,000 in
1987 before recovering 1o around 162,000 metrc tonnes in 1989, The shrimp fishenes in this
region have been described as beind overexbloited in koth biological andg economic térms (Houston
1889}

Atlantic Central (34]. See Figure 3b.

Landings in this area have been fluttuating between 8,500 and 15,500 metne tonnes. A repart on
the shrimp fishery of Sierra Leons (Willmann 1982} sudgests that the fishery for Penagus notialis
and Pengeus kerathurus may remain under explaited, however this i not represented by the
available data.

Atantc Southwest [41]. See Figure 3c.

Since 1986 landings have fallen steadily from over 68,500 metric tonnes to around 50,000 metric
tonnes v 1989  This is corroborated by a study of Guinean shrimp fisheries for Penseus subtilis
and Penacus notalis (Villegas and Dragovich 1984}, suggested that falling catch rates and reduction
in fleet size in the area was indicanve of a decline in abundance of the two species Fabres (1988I,
study on Penesus subtiis fisheries ranging from Venezuela to Northern Brazil. aiso indicated that
the stocks harvested by the offshare fishery had dechned during the 15980°'s.

indian Qcean, Western [51]. See Figure 3d

The data indicate a fairly stable catch rate between 1983 and 1987, at around 30,000 metric
tonres. Between 1987 and 1988 the landings inCreased to around 112,000 metrc tonnes before
failing stightly ta 104,000 metric tonnes 1n 1389, The dramatic increase in nominal landings during
1987 was due to the inclusion, for the first ume, of Indian catch statistics which amounted 1o
78,500 metic tonnes in 1987. The fall in landings between 1988 and 138% may ke more
indicatve of the general rrend in the status of the shrimp stocks in this refion Resuits of varnous
studies on Pengeus indicus stocks (Devi 1986, Agasen and Del Mundo 1988} in Manappad and
Punnaikkayal fishernies (South India) show relatively high vaiues of total mortabty and explatalion
rates, Indicating the gverexpinited status of these stocks,

There seams to be 3 wide range of exploitation levels of stocks found within this area, a study by
F&0 (1989) indicated that the exploitation levels of the Penseus semisuicatus stock Off the coast
of Madagascar were relatively madest 2 9.5 percent increase in annuzl [andings frorm 2100 metric
tonnes to 2300 metric tonnes was recommend to achieve an exploitation level close to the
estimated MSY.

Indian Ocean. Eastern [57]. See Figure 3e.

Landings have increased steadily from 14,700 metric tonnes n 1985 to over 100,000 metnc
tonnes in 1989, The other spegies caught in this region have experienced a reduction in landings
fram 95.00{ metric tonnes n 1987 w 75,500 metric tonnes in 1989

Pacific western Central [71] See Figure 3f

The data indicatcs a dramatic fall in landings from 239,000 metrc tonnes in 1983 o 179,000
metric tonnes in 1987, Between 1987 and 1989, landings increased to cver 273,000 metnc
tornes. 3 increéase of aporoximately 52 percent from the 1987 landings. These data are not
validated by case studies which have heen Carrigd gut in this region.

Agasen and Del Mundo (1988) repart an overexploited status for the Penaeus stocks in Manila Bay
(Philippines). Sumiono (19881, swdying Pengeus mergifensis in Indonesia, indicated a peak in

A AG SHRIMP REFORT - ECOROMICS SECTION MG
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landings aver 5200 metric tonnes in 1979 followed by a decrease to around 1000 metric tonnes
mn 1980. It must be noted that this fall was due mainly to a total ban on all traw| fishing in that
wear, a policy implemented to address palitical rather than biological issues associated with the
fishery

Pacific Eastern Central [77]. See Figure 3g

Data for this area indicate a steady decline in landings from 110,000 metric tonnes n 1983 w0
52,000 metric tonnas in 1989,

Pacific Socuthwest [87] Ses Figure 3h,

After a drop from 10,000 metric tonnas 10 2,500 metric tonnes in 1984, the data indicates a
steady increase in landings to a level of 8,600 metric tonnes in 1959,

MAAS SHHIMF REFORT - ECONOMICS ZECTION MRa3
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Atlantic West é;ntral 31--

Figure 3a

TOTAL PENAEID SHRIMP LANDINGS
AREA: ATLANTIC WEST CENTRAL [31]
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Figure 3b  Atlantic Central 34

ATLANTIC CENTHAL [34]
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Figure 3¢  Atantic South West 41

MP LANDINGS

TOTAL PENAEID SHR!

AREA: ATLANTIC SCOUTHWEST [41]
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Figure 3a Indian Qcean Eastern 57

METRIC TOMMES

TOTAL PENAEID SHRIMP LANDINGS
AREA! INDIAN OCEAN, EASTERN [57]

& & 3 5 8 B 3
e i

}

i

Figure 3f Pacific Western Central 71

METRIC TONNES

TOTAL PENAEID SHRIMP LANDINGS
AFEA: PACIFIC WESTERN CENTRAL [71]
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Figure 2q Pacific Eastern Central 77

TOTAL PENAEID SHRIMP LANDINGS

AREA- PACIFIC EASTERN CENTRAL [77]
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Figure 3h Pacific Southwest 87

TOTAL PENAEID SHRIMP LANDINGS
AREA: PACIFIC SOUTHWEST [87]
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Table & : Penasid Shnmpe Lanaings by Ared (Metric Tonnes)'
BPECIES AHREA 1883 19684 1885 1586 1987 1883 1588
Penaeid A 185135 176137 178283 156078 122887 156058 161826
FPenaeid 34 9055 123284 BEEE o9 14156 10456 15558
Penaaid 41 SOEZS 51258 BRGED ) hETE2 40006 20037
Pevaslel =1 5004 28752 28505 308 Faa0a 111848 104125
Panasid 97 14702 13572 11241 SRE8Y 60535 91751 10503
Penaeid 71 232001 188553 193348 178865 178932 236873 FF3448
Fenaeid TF o3 105811 102707 E1885 TOB10 &0B33 52216 i
Panoeld ET 63 233 3673 5510 85614 BE212 BEE0T
Total 617816 588905 GHRgos 58487 E283D00 BOI2EG B44481
AREA SPECIES

ARES 31 = ATLANTIC WEST CENTRAL
AREA 34 = ATLANTIC CENTHAL

AREA 41 m ATLANTUZ SOUTHWEST
AFEA 51 = [NOLAN QSEAN, WESTERN
AREA 57 = INDIAN QCEAN, EASTERM
AREA 71 = PACIFIC WESTERAN CENTRAL
AREA 77 = PACIFIC EASTERN CENTRAL
AREA BF = PACIFIC SOUTHWEST

Peraeus astecus, P, dugrerum; P. brasihienzss: P, s2tferus

Penaeus kerathnis: P, nolialis

Penaeus subtilis: F nobalis

Penasus indicus: P, semisulcatug: P, manadon

Penasus menguiensis, P. monadan; P semisuleatug, P latisukeatus

Panasus merguiansis: . japonicus: P. monoeden; P. semisulcatus

Pamames califdmiensis, P, atylirostris; P varinamel; P, brevicgatrs

Peraells occidentalig

Source - FAQ Catch Statistics (1953-1989)
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