Review of Aggregate Dermmand Analyses

31 Introduction

A review of published apgregate demand analyses and the methods used provides inSights
regarding market structure used in section 4 4 when developing the disaggregated demand analysis
model. Furthermore. Previcus results indicate the relative magritudes that the various elasticities
can be expected te have. and highlight the warauon 0 estimates due to  differing model
specification and statistical analysis.

32 Aggregated Data Availability
Quantity data

Yang 119921 used annual per capina consumption of shrimpP i the majior markets in @ quantity-
dependent dermand model. This vakue is a product of apparent consumgtion and wotal Population
within a market area. A refinement of this is the use of ‘edible’ weight of shrimp (Bell 1977}, as
calculated by the Food and Drug Administration. USA {cited in Backowe 19584}

Price data:

There are varous proxies used far the price of shnimp and substitutes for shomp. Bell (19771 used
the ex-vessel price divided by the consumer pnce index 1o obtain redl price esumates for shrimp
in the US market. Yang {1293} used the whilesale prices deflated by the wholesale price index in
the respective markets 1o obtain estimates for pPrices in Japan and the USA. Meat. poultry, other
shellfish and other fish are commanly used substitutes for shrimp The price esumates are normally
taken as deflated wholesale Prices, or indices, of the réspective substitutes.

Income data:
Fer capita disposzble income (Bell 1977, Rackowe 19841, private consumption expenditure {¥Yang
19821, gross domestic product (Bird 19881, Dross national product (Seigel 19841 and gross natignal

expenditure {Nowak 1992) have been used as Prozies for income in agdredate econOmetric
madalhng of shnmp o seafood demand.

3.3 Aggregate Models and Results

This sectian wilt nitially detail two examples of previous demand analyses 1 order ta identify 1he
general methodologies which have been used for shnmp market demand estimations.

in a study explaining the overall expansion for the aggregate demand far shrimp in the US market
between 1847 and 1971, Bell 11376k propased the following demand function:

{QiNls = a - biPsl =+ ci¥YiNI + d{Pml + hiPP] + miPsfl.
where' (Q/N)s = US shrimp per capita consumption; {Ps} = real price of shamp, (Y/N) = US per

capita income, (Pm} = real price of meat: (PP] = real price of poultry and (Psfl = real pPrice of
shelfish
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The methodology invoived the use of Standard multiple regressions isee Johnston 1984) 1o
estimate the relationship between the dependent vanable (per capita incomel and the Other
independent variables. After preliminary analysis 1t was concluded that no substitutes cquld be
sratistically isclated and the substitution variables were dropped. The final demand eguation for
shrimp was of the fallowing form:

{Q/N)s = -0 1245 - 0.551tPs} + 0.00075 (v/N)

This eguation explained over 98 per cent of the variation in the per capita consumption of shrimp
in the US market betyween 1947 and 1971 Average price and income alastcities of dermand can
be derived simply from these regressions (Bell 1977} and were esumated at -0.3 and 1 37
respectively.

Yang (19321 » a study estimatng wortd demand for shrimp, hypothesised demand 10 be
determined by shrimp prices, prices of substitutes and income. The model tested was of the
following general form:

Q = aPPy

All coefficients were determined from the following type of standard log-log, static equation® (see
Johnston 1984,

Inki =a+bnPi+chnPi+dinYi

where: Qi = per capita consumption of shrimp for country |, Pr = shrimp prices for count'y i Py
= prices of substites for sheimp in country i and Y1 = per capitd real disposable income in
country 1. World demand was taken as the summation of demand in the Japanese. US and "Rast
of world™ markets. Coefficients, in this case elasticities, are presented in Table 9 together with
respactive t-statistics.,

Based on the type of aggregate demand models described above, Bell {(1976). Rackowe {1983} and
Yan@ {1992) have estimated price elasticities for shrimp ranging between -0.19 and -0.38. Thea
indication is that shrimp are price inelastic where changes in price will bring abgut a less than
propartionate change in demand The implication of this is that total revenue of the shrimp industry
will increase with increases in shrimp prices and decrease with a fall in shrimp prices. In contrast,
Rackowwe {1983} estimates that price elastucity for shrimg at -1.14 in the Japanese market

This stark difference in consumption behaviour may tentatively sug@@est that Japaness have more
substitutes for shrimp than do Americans. However, as sugpested by Infofish (1381), this
inelasticity may be partly attnbuted to the large proportion of the market which mowves through
msututional channels i the US, where shrimp may constutute Only a small pant of the cost of
progducing @ meal ConsumpPtion at home appears o be more volatile with raspect t fetail prices,
althoudh still price inelastic

The implcations for the toial revenue 1o the industry i3 also different. In this case, where shrimp
1% indicated as being price elastc. an incredse in shrim prices leads 10 2 decrease in tOtal revenue
whergas g fall in shrimp prices leads 10 2n increase in 1013] revenye.

Previously mentioned swdies by Bell 11976), Rackowe (1983), and Yang {13992} have estimated
income alasticities for shrimp which are usually positive and greater than one, defining a luxury
good. Based on a study of supply and demand for shrimp between 1974 and 1983, Infofish {1991)
state that one Study concluded that US wholesale and ex-vessel Prices depended more on
consumer expenditures at restaurants than to exchange or interest rates This s in agreement with
the attribution of the drop in shrimp prices during 19971 10 the US to the perceived white collar

Givan the fegarthmic functional ferm. the coafficients reprasent the respecifyve sonetont elpsticities,
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recession and low consumer confidence causing consumers to become more careful with their
discretionary income (Filose 1992). In contrast Rackowe (1983} esumated income elastcity for
shrirmp at 008 0 the Japanese market, identfying shrimp as an nacessity. Rackowe {1983} implies
that market perception of the product is the cause for this difference in estimates. howswver no
further comment or detail of mathodolagy is given. Iafofish sug0est that shrimp consumption world
wide is only moderately responsive 1o inCome with an elasticity of 0.4,

[n summary, and not accounting for the estimates from the analysis of the Japanese market by
Rackowe [1953), aggregate demand analyses have identified shrimp as inelasnc with respect 1o
own-price and elastic with respect to ingeme, with estrmates randing feaom -0 18 to -0, 38, and from
1.00 to 1.37 respectively. This result is in agreement with a gwdy by Globetfish based on total
disposable income and estimatad supply of tropical shrimp to the US market (19689-1989}), which
determined that wholesale prices for headiess shell-on shomp are relatvely more responsive 1o
changes in income levels than changes in supply.

If shrimp is considered a luxury good™. an expanding ecanomy will indicate a "growth industry”
as demand for shrimp iNncreases mare rapidly than do@s consurnar incdme  Luxury goods however,
also portray greater susceptibiity to flucwations in the level of aggregate economic activity, If
shrimp is taken as a necessity'’, the growth in the industry will not match increages in Consumer
income or GNP but will be less valatule than the performance of a luxury good

YanQ {1992) estimated cross price elzsticities for shrimp using price of "other fish™ and price of
"heef” as independent variables in the US and Japangse markets respactively  The respective
cross-Rrice elastucities were estimated at 0,53 and 0.35 for "other fish" and "beef", identifying
them both as substitgtes for shrnimp Another study quoted in Infofish {(1991) found no relationship
between red meat and Poultry Prices and cansuermpnon of shrimp or other seafoad

Represented in Table § are the various estimates of price efasticities of demand for shrimp. all of
which have been made on the generic Product as opposed w specific market segments

Table 3 : Previous Estimates of Price. Income and Cross Eladticities for Shrimp

l AUTHOR PRICE [NCOME CROSS PERIOD AREA
ELASTICITY ELASTICITY ELASTICITY
“ Bell 1876 -0.30 1.37 1947 - 1971 UsA
Rackowe 0.19 1.17 1980 - 1981 LISA
1983 -1.14 .06 19721982 | (apAN
Yang 1992 -{3.38 099 053 1985 - 1988 | SA
-0.36 1.25 0 35 1965 . 1988 | jApAN
15 1966 - 1988 | pror

It shouid be noted that imRortant demand determinants such 2s size count of sheimp, racial and
religious composition of the population, increased product awareness (tOunsml have been omitted
from the analysis Bell {1977} jusufied this with the assumption that there was little change in
these determinants over the period analyzed, between 18947 and 1871,

i Luxurisg are idantified by goodg With an income elasticity of demand which I graatar than unlty (Douglas 1987,

Hecaceltles ars dmiined a5 Goode which heve an income elsstishty of demand whieh It pesitive but lage than 1
iDouglas 13871
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Since the #3rly 1980's there have been major changes in size and species composition of shrimp
destined for différent market sectors. The Production economics of shrimp culiure constraing the
range of size categories that can be produced using current technoiofies This generally ranges
from 21-25 to 45-50 count Per pound, with highest proportions between 31-40 count shrimp
IRackowe 1884). The global market for shrimp has bacomé increasingly more complex as Producers
in a variety of different countries compete to supply spacialist rnarkets with different species. count
sizes, and quantities at different timas of the year.

Given the above argument it is important to identify the effect of changing size composition of
shrimp an the markets as well as look at the interaction hetween these size categories.
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Demand Analysis: Disaggredate Models

4.1 Introduction

Faliowing on from the description of shrimp markets and adgregate demand analyses in chapters
2 and 3 respectively, this chapter uses a disaggregated data sample of the US shrimp market to
study the relationships between price and quantity of shrimp in each of the differing size categaries
and esumate own-price, cross price and income elasticities

Dhsagdregated data availability is describad in secuon 4 2, and data errors analyzed.

The US market structurg 1§ discussed in section 4.3. A qualitative demand anaivsis based on the
price and guantity trends described in section 4.2 is carried out in section 4.3.1 with the aim of
highiighting any further market features not described in chapters 2 and 3, and ¢onfirming possible
features already dentified. Section 4.3 2 draws together all the information presented in chapiers
2,3, 4.2 and 4.3 1 10 provide a succinct description of the US market which can be used as a
basis for the formulation of demand analysis madel specification.

Sections 4.4 and 4 5 present two econometnc analyses undercaken Using the disaddregated sample
data mentioned ahgve The first analysis employs 2 gtandard l0g-linear mode| and identifies
eguations with both price-dependent and quantity-dependent specifications The second analysis
uses a generalised choice model, which impPoses iess constraints on underlying dermand structure,
to identify 1the consumpPtion relatonships among the dfferent size catedories of shrimp.

The resultz of the demand analysis are summarised in section 4 &

4.2 Disaggregated Data Awvailability

The availabitity of disapgregated data constmingd the scape of this study to modeling demand in
the US, sublect to certain assumptions. The Natipnal Manne Fisheries Service INMFS) carries out
an approximately weekly telephone survey of leading importers and distributars to determine
quantities imported in each size category through certain US custom ports, wholesale priCes in New
York and Los Angeles and addregate gquantities imported from Mexico. The data thus collected is
not a direct record of transactions in the market Mace. but does provide a view of market
conditions Lintil October 1989, this data was published n the NMFS New York Green Sheet
market newsletter Up 1o date data is apparently still available through a private publishing house.

The followind is a description of the data, assumptions and implications of the assumptions that
werg used in the disaggregated models.

CQuantity data.

Totwal imports inta the US were obtained for the period between 1987 and 1991 (LMR Shrimp
Market Report 19920, These data were annual and did not distingwsh between specias or size
CATE00rY.

Dornestic landings data for the US were obtained for the period hetween 1986 and 1991 (LMR
Shrimp Market Report 1992}, The data were annuzl and were classified as tropical species. The
proportions of the domestic landings of wopical shrmp made up by each size category wers
assumed gonstant at the Praportions reported by Nieto {1986).
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Size composition data for shoimp were taken from import statistics published by the NMFS from
January 1987 1o August 1990, Although the data was reParted mare frequently than manthly, the
variation in reportng frequency and gaps in the data meant that the shortest viable frequency on
which the data could be analyzed was moenthly. The data included the quantity, and associated size
category. of a sample of the total US imports, with the sample size amounting to approximately
half of the total imports to the US (see figures 12b to 12d).

Total shrimg wnports from Mexico were zlso taken from the NMMFS market news sheel, The
sampled Mexican imports accounted for over half of the imports 1o the US, but was not
disaggrepated into Separate sizes

With this hmited amount of disaggregated data available, certain 2ssumplions had 1o be made in
order to determine the overall Quantity of different size categories offered on the US rmarket.

The underlying assumpuoen is that the shrimp being imported through the ports sampled was then
distributed 10 consumers that were a representalive sample of consumers in the total US markerz,
This same assumption leads directly to the following eduivalent statements. the market share of
different shnmp sizes in #ackh maonth of the sample 15 equal 1o the market shares of the total US
imPOrts in that month; and that the Proportion of the total annual imports in the sample made up
by 2ach month is the same as in the total US imports, Given the relative size of the sample i is
entirely¥ plausible that this assumption is valid. Under this asstmption. relationshuls which issued
from the analysis of the sample data set could be applied, hesitantly, to the whole market,

Only a small proportion of cold storage faciities in the US are sampled. wath only aggregate
quantities being recorded. There is no disaggregated data describing the movements of shrimp
inventones held in cold storage.

Frice Data:

The price data used was taken from the NMFS New York Green Sheet markel news which listed
reported New York frozen shiimp prices' by size catefory Retative monthly prices were used in
the analyses and were obtained by dividing the nominal mean monthly prices by an index of the
general price level, the monthly consumer price indices (US Department of Labour 1987-1989)
This imPaoses the restriclion of homogeneity on the demand equation.

There !5 considerable variation in price for a Qiven size of shrimp depending on its colour and
couniry of origin, as discussed in sechon 2 3 and shown in figures 13a w 13f Although the NMES
has collected data which is detailed enough to revesl these differences. the data on actual
quantities imported in which size of which colour and from which country are not sufficiant 1o
determing a&n average Price for a given shrimp size with certainty. This would he immateral if the
proportion made up by each colour and country of ongin within each size category were constant,
but these Proporuons have changed with consumer tastes and leve! of supply. An average Price
was obiamned for each of the size categories reported by the NIMFS, according to data avaitability,
These averade prices were then usad in providing a weighted averaps for each of the three wider
size catefories used.

Exporters to the LIS are prirmarily nterested not in the wholesale price. but in the FOB price of their
product. This ¢an be determined by deducting from the wholesale price the following costs:
customs brokerage. first month cold storage; marine and relection insurancs; freight; imoorters
COMMMSSION; jaterest on working capital. and export duties from the coumtry of origin
Unfortinately, these costs vary widely depending on several factors, incleding which US port the
shrimp 1s imported 1 and the elapsed time between export and import. Such varation précludes
the possibility of determinmg the exact relationshia betvween wholesale prices quated by the NMFS
and the price actoually received by the exporter.

¥ Ex-warehouse selling prives reparted by onginal reveivers far customary whelosale quantities.
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Income Data;

Monthly personal income data, for all states in the USA, were obtained (OECD 1987-1820) for the
period January 1987 1w Auoust 1988,

Sources of Error:

There are three principal sources of error, isted in order of importance as follows the imports
sampled by the NMFS may not be representative; fluctuations in species and county of origin may
introduce errers in the average price used for each size category: and the groportions of the
domestic catch made up by each size category may differ over time.

Az stated previously, the Size of the sample taken by the NMFS {amounting ta approximately half
of total US imports! suggests that any differences in the preportions mate up by each size category
between the sampte and total US imports are tkely to be small.

Section 2.2.1 shows that there has been @ considerable shift in supplier base over the period in
queston. with dramatic increases 0 imports from Asia. The implication is that the average prices
used are not entirely accurate, given that the proportional share of specigs and countnes of origin
has changed. However, since the majority of imports from Asia arg aquaculture pProduced and
hence predominantly in the medium size category. error only occurs in the average price for
medium shrimp  This errgr is not 1arge as the prce differential in the medium sized categary
betwesn domestically produced shrimp and Asian imports is usually approximately 15%, leading
0 pozsible errors in average medium price of [ess than 5%. given the ohserved shifts in supply
patterns described in section 2 2.1.

Erross in the quantities supplied to the US market by domestic production due 10 assuming the =ize
structure of domestic catches are constant are harder 10 quantify. However, given that tho 1otal
domesuc catch 11 each of the years in question were Sirmilar, and the constancy in capture
methods, it is unlikely that the size structure of the catches differed significantly between 1887
and 1989

It conclusion to this section, the difficulty in obtaining data on the size composition of shrimp
imports was the paramount constraint to this analysis. Since September 1989, the MMFS has
stopped reporting this type of Size COmposition data publcly Globefish (1991) reports that
equivalent data is stilt available through a private publishing house but this could not be eonfirmed.
If this data collection has not been continued. there are unfortunate implications for future studies
in this area.

4.3 US Market Structure

The hasic aim of chapter 418 1o determing and parameterise a function which explains the variation
in pricé or quantity of a specific size catefory of shrimp in terms of a number of independent
vanahles. The ubiguitous supply and demand curves that feature so freQuently D economics
texthooks reflect the thaaretical situation ceteris Parsbus. where the quantity of a good demanded
depends anly on price as all other independent varizbles are held constant. In practce, other
factors, and thus demand, do ngt rémain constant ovar hme. Damand analysis attempts to explain
fiow chanfes in these other vanahkles affect pnces so thal, in effect. these changes can be
corrected for and the demand function that describes the relationship between price and Quantity
demanded be dentified At the same time, the relatonships between the dependent variable (be
that price or quannty] and the other independent variables are also identified The aim 15 to remove
the paossibility that changes in quanuty demanded with price are actually due to changes in the
demand function and thus the demand curve itself, rather than a shift along a2 constant déemand
curve. & Lnef glance at figures 14a, 14b and {14¢ reveals that at several times during the peried
analyzed the price and quantuty demanded of shrimd n a certain size category both increased
tofiether it is unlikély that Slutsky's "law of demand™ has been contravened. rather that other
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factars have acted to chande the consumers’ utility [Thomas. 19871,

As described in section 3, the independent variables usually chosen are the price or quantity of the
dood in Question, a measure of COnSumer INCame, the Prices or quannties of possible substitules
or complements. There was no need for any of the analyses reviewed in chapter 3 o take nto
account seasonal variation in consurmer demand because an annual umescaie was used. Given the
data described in section 4.2, a monthly time nterval was used in the disaggrenated demand
analysis. This gives rise to the problem of identif¥ing short term shifts in the demand funetion. but
also increases the possibility that the assumption that the market £ in equilibrium is invalid. The
data being modelled may reflect dynamic adiustment brocesses such that for any given month's
price and Quantity data, the quantity demanded at that grice may not be equal to the Quantity
zuppliers are willing 19 supply at that price

4.3.1 Quahtative Disaggregared Demand Analysis

As is evideat fram chapters 2 and 3, there are a large number of possible factors wihich influence
demand. Price and Quantity demanded in the US market, particularly when using a period of one
month as the temporal basis gf the analygis. These factors are discussed below under the following
headings price and supply Patterns; cold storage and speculation; shrimp exchange mechanisms;
price and market segment; Arice and income, and shrimp substitution.

The price and quantity data analyzed in this section is wdentified in section 4.2 Limitations on the
melusion of variables due 1o data avaltability are discussed as each market feature 15 described
Given these data limitations, relevant POints are summarised n section 4.3.2.

Price and Supply Patterns:

Figure 12a illustrates the trend in total domestic landings and impores of Shrimg into the US market
The trend in domestic landings indicates a closed season between January and April. During this
time the quantity of monthly landings remains below 2,000 metne tonnes, Landings rise sharply
in May and peak between 11,000 and 14,000 metric tonnes in June, before Talling steadily until
the beginning of the closed season Domestc landings account for nearly haif of the total shrimp
supply w the US from May to August. Imports from Mexico, identified as impaortant 0 the market
dynamics in section 2.3.1, peak 1 December In 1887, Mexican imports in December accauntad
for half of the toral imports 1o the US, and over one third of total supply. This variation in Mexican
imports, which are largely from capture fisheries, leads to a sharp increase in the quantity of large
shrimp supplied, and their market share, 25 Shown in figures 12b and 12e. Approximately half of
Mexican shrimp production 1s exported, with virtually all exports being to the US.

The quantity of shrimp imPorted inta the USA, including Mexican imports, shows the Opposite trend
o that of the domestic suUPRlY. Imports peak at around 26,000 metric tonnes during December and
January, faling steadily to hetween 10,000 and 12,000 metric tonnes between May and July,
When imports from Mexico were separated from the general import igures, the evel of Imports
from other sources Peak at a |ower level form September to March, giving less variation over the
year. There ig an inCraase in the quantity of shrimp imports until the end of the vear {see figure
12al.

This trend suggests that tha Quantity of damestic landings plays an impartant role in detarmining
the quantity and tuming of imported shrimp. 1t should be noted that the quantity of domestic shnmp
supplied to the market is not cansidered 10 be a response to market Prices (Thompson et al 1984
This vigw is supported by figuras 123, 143, 14b and 14¢, which Show that the pattern of domestic
production entenng the market is similar zoross years, rrespective of price fluctuztions. This
comment would also appear to be true for the quantity of Mexican shrimp imported w0 the US
markaet.
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However, although it appears that the Quantity of domestic and Mexican Production SUpplied to the
market does not depend on the price, the Price may vary in résponse to the levels supphed by each
source. The price for Mexican West Coast shrimp in the U15, 16-20 and 21-25 size ranges all dip
sharply as the Mexican imports increase in October of each vear Isee figures 13a, 13b and 13c).
However, the price of other species and countries of orgin in the same Size categories do not show
such a clear résponse, suggesting that the view put forward by Filoze {1988} Isee section 2.2.1)
15 parhaps too simplisuc, There is Iitte doubt however. that Mexican white shrimp are the price
leaders in all size categorigs in the US

Overall demand for shrimp stréngthens towards the end of the calender year {LMR 1992, a trend
which is reflected in the increasing volume of imports during this perod.

Vanations in the imports of size catedores which make up the larfe. medium and small $ize
categories are shown in figures 12b, 12¢, and 12d respectively. The variation in imports of U5,
15-20 and 21-25 sized shrimp, with peaks in December. matches the pattern observed for Mexican
imRorts as discussed above, suggesting that imports from Mexico account for a large proportion
of total imports in these size Classes A recognizable seasonal variation in imports decreases with
shrimp size. suggesting that imports from Mexico make up smaller proportions of total imports in
the medium and small $i1ze catedonss

A hesitant hypothesis, that guantity is more exodénous in the lar@er size categories. could be made.
This view is supported by comments, noted in s6cton 2, that aguacuhure production has resuited
in @ more flexible and contnuous supply in the medium and small size <¢ateforigs recéived
favourably by traders and lead 19 a stabilising affect on prices for mediom sized shrimp

One interesung difference between the US and Japanese markets revealed by camparing figure 7
and figure 13a which supports the idea that Quantity is exogencus for larger shrimp is that the price
of U15/lb in the US did not drep in the spring of 1989, In November 1988, at the peak of the
Jzpanese market. the price of white shrimp from India in the 13-15/b size category in Japan was
approximately US425/ka, US%4/kg above the US price for Mexican West Coast whites In the U1E
category. By August 1989 the situation had reversed, with the US price for Mexican whites U15/4b
being some USSE mighar than the price for 13-154h Indian white shrimp in Japan. This different
pattern of price variation in the US and Japan for the lardest size categories may be partly due to
the different countries of orgin invelved, but may also suddest that the supplers of these
categories are somewhat inflexible in who they supply to. Price linkage between the Japanese and
US markets appears stronger in the medivm and small size categones where much of the supply
ta each market comes from the same Countries of ongin,

The overall reiationship between price and quantity of different size categones of shrimp is obtained
by combining all supplies ta the US market. Howvaver, this demand analysis 15 also concerned with
predicting the demand for shrimp imPorted from putside the US As discussed above. the quantities
of shrimp imporied to the US depends strongly on domestic US production and, to a |ésser extent,
on Mexican Production. The pattern of imports to the US from other South and Central Amencan
COuntries 1& sirmifar 10 that of Mexica, with virtually all South and Central American Production that
is Bxparted @ntering aither the US or Canadian markets {Globefish, 1991). Thus the guantiues of
shrimp impPorted from other countnes will depend on the level of production and imPorts from the
preferred South and Central American producers.

Unfartunately, the data limitations described in gection 4.2 prevent even the Mexican imports being
used as an independent variable in determinin@ the tevel of shrimp imports from developing
countries.

The price which dewveloping couniry prodocers will receive for their shrimp is predicied by
determining the overall relatonstip batwesn price and guantity of different Size catedories of
shrimp Thus although domestic imports may be an impartant factar in the US market, as well as
any of the other markets, the rest of the analysis combines all supplies and considers only the total
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aquantities offered 10 the market disagyregated by size catebory,

Figure i12e indicates a shight increase in the market share of the medium $izé category. IT is
interesting 19 note that the markets shares for medium and small size categarigs shaw opposing
trends, in other words as the market share of one size catedory increases. the other decreases and
vice versa. This suggests that these two size cateflaries may be substitutes for one another in the
US market. The market share shows N0 CONSISIENT trénd with respect 1o the other size caregaries,
although at certain times the larQe and medium size catefories show some inverse charactenstics

Cold S1orage and Specuiation:

As nated in section 2, the importance of inventory holding to manipulate prices in the shrimp
market has declined as the contnuity and variabilty of supplies due 1o aduaculture production has
increased. Hawever. Qiven that aquaculture production produces shrimp predominanily in the
medium and small size categories. it 15 possible that cold storage facilines are Still used widaly in
sPecuiating in the larger s1ze categores. This would have an effect an the demand analysis oy
smaathing out the seasonal variation in imPorts of 1arge shrimp at the end user lgvel, thus altering
the price quantity relationship. Unfortunately, the inclusion of movements in the quantities held in
cold storage could not be made in the following analysis due to lack of data.

Shnmo exchange mechanisms:

There is no organized shrimp market or marketing €xchange in the WS with shrimp imports being
traded in & number of ways. OQutright Purchase involves the immediate pa¥yment of the full amount
by letier of credit or telegraphic wansfer. Ahlternztively. the shrimp can be sald by consignment,
where an advance of up 10 60 to B0% of the estimated value of the product at the time of
shipment is pad via a etter of credit, the remaining amount due being paid once the product has
been sold in the US, Finally, the shrimp may alse be sold through an agent. with the purchaser
Qpeming a letter of credit in favour of the exporter. It is normal practce for importers to recsive
payment 30 - 45 days from the dame of invoicing or recei;m of goods by the buyeér, whichever is
the earlier. Until an exporter has established & good reputation for the quslity of his or her shnmp,
buyers will only commit themselves subject to the approval of samples

Which ewver of the above transaction methgds 1s used, the financial risks dug 1o shart term chandes
in supply and demand must be considered by importers. If an imporiar buys the shrimp autrnghd
that importer has assumed all the financial risks Conseduently. an importer will attemprt to buy at
a price which he or she believes will not only cover direct costs and provide a profit, but will alsa
mclude 3 margin to cover potential market fluctuations. Altermatively. f the importer acts as &n
agent, the risk of market fluctwations 15 barne by the exporter, wha then expecis a higher price
from the importer. Linfortunately, FOB price could not be compared with ex-warehouse wholesate
prices guoted by the NMFS due to data limitations and varying costs as discussed in section 4 2,
and thus a value could not be placed upon this risk.

importers usually buy or {rade on the basis of C+F or CIF US port. after which the shrimp is sold
ex the cold storage warehouse in which the shrimp has been stored following unigading from the
ship_ An impartant component of the cost of ransporting and imparting shrimp i$ ingurance, both
against l1osing the consignment, and against the possibility of the Foad and Drug Administration
rejecting the consi@nment on a qQuality basis. The importance of establishing a brand name, as
discussed above and in section 2, is thus partly due to US government regulation and the FDA.

Importers sell shrimp through market brokers or directly 10 Processors. restaurant and supermarket
chains, wholesalers. traders and distributors. Some of the larger processors buy directly from
overseas RProducers Brokers do not provide finance ar purchase the shrimp, But arrange for
ransactions 1o be made between the importer and secondary market users. The principal difference
between wholesalers and distnbutars is that distnbutors use their own trucks for deliveries,
whergas a wholesaler's customers provide their gwn transportation
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The distinctian between importer, wholesaler and distributar is often not ¢lear, with one company
often carrying out twa or mare of the functigns. As competition in the induStry increases this
pattern of vertical integration becames more desirable by cutting out links in the distribution chain.

Althaugh companies selling lsrge quantities of shrimp may be price satters at Certain times, keen
competition and US laws prohibiting price collusion generally prevent the fixing of prices for either
the purchase of domestic or imported shrimp and their resale. Speculaton does occur, with hrokers,
traders, and wholesalers buving and selling shrimpP amongst themselves. IUis not clear whether the
degree of speculation 1s enough to significantly affect Prices or disturb the relatianshif Detween
wholesale price and Quantity supplied to the market.

Az noted in section 3.1, the import and distribution System described ahove had, to a certain
detires, broken down during 1987, with some tropical producers Selling direct w0 end users at
substantially lower prices The résulting canfusion over the price of more constant supphies through
the traditional distribution channels tead to price instability, particularly in the medium sized shrimp
category This effect can be seen in figure 138, which shows a dramatc drop in price over 1987
in the 41-54 size category.

The same distribution channels are used for domestic and impartad shrimp. It is not clear if thare
will be changes in this exchange structure as cultured shrimp producers become more able to
programme production to produce specific quantities of certain sizes, species and qualities and
enter into direct trade This option is not aPen to Shrimp fisheries.

Price and market segment:

“Section 2.3.1 revealed that small shrimp enter reprocessing, retail and cheaPer restaurant markets.,
medium sized shrimp enter medium priced restaurants, supermarkets and institutional markets and
the larger sizes are vsed predominantly in the exclusive or specialist restaurant market.

Therefore on a qualitative basis the larQer sizeés seem to be perceived as luxury products having
higher awn price and income elasticities which makes them more susceptible 1o changes in own
prices or quantities than smaller sizes, which are considered to be less elastic. This can be seen
quite clearly for Japanese prices a5 shown in fidures 7a and 7b in section 2.3.2, where the rid-size
shrimp Prices are relatively stable, suggesting a lesser degree 'of elasticity than the highly volatile
prices associated with the larger sizes. However, the relative price stability exhibited by madium
size catedories may be due to the greater stability of supply of such sizes from aquaculture
preduction,

In the US market this pattern of higher price volaiility in targer size catefonsgs can be discerned to
a certain extent by comparing figures 13e with figures 13b, 13c and 13d However, the price
valatility of UT5/b shrmi as shown in filjure 13a, appears low, Certainly from mid 1987 on, This
may be due to the role of restaurants and iofrequent changes in meanu prices, meamng that
fluctuations in the import Price of Jarde shrimp are not passed on immediately 10 the consumer and

vice versa. Retail outlets, through which the greater proportion of the smaller Size categories are
sxld. are more flexible.

In support of the US market description in section 2, the significant price differential between the
large and rud-sized shrimp suggests that they are distinet Products with different markets [f this
i the case, then generzl pnice or guantity changes in one size catedory may only have a small
impact on the price or guantity demanded of other sizes. It is interesting t© note that the 1984
market collapse, which had a dramatic effect on the price of tha largar &iza shrimp in thae Japanese
market, did not appear to affect the price of mid-size shrimpe wo any significant degree (gee Figure
71. This effect is alzo cbservable in the S markets, with figures 13a ta 13f revealing that the price
of 16-2{04b, 21-25/lb and 26-304b dropped quickly durin the spring of 1888, while the price of
41-50/ib actually increased. The differences in Price vanation in U154b in each of the markets is
discussed previously in the sub-section on Price and supply parterns
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A further complication in the intemational shrimp marker (s the dedres to which the different
praducts or Size cateflories are complements of Substitutes. A report on the Japanese market by
Delmendo {1989) ndicates that, as a result of lower prices. Penaeus monodon is used as a
substitute for large white shrimp in the "out-of-home’ consumpgtion segmant ASSuming there is
some degree of substitutability between the different sizes it is likely that prices will stabilise at a
lower levels as more cultured Shrimp 15 placed on the world markets The obvious beneficiaries in
this downward Spiralling pricé environment will be the [ow cost Producers in both the culwre and
cafhure sectors,

As noted in section 2 3.2, the pattern of shrimp prices in the Japanese market suggests that the
size categories 16/20 and 31140 [classified as large and medium shrimp respectively) are. to 2
cortain extent. separate markets with different demand scenaros However, 85 menticned in
section 2.3 1, there is a deQree of Overlap between the size categories, with the larger Shrimps in
the medium category incréasingly being used by restaurants instead of lar@e Shrimp. Therefore, the
use of three broad Size catefories may pPartly obscure the interactions betwen marrower
cateQories, bath between and within the three wider categories. Data limitations prevent narmdwer
Sizg categories beingd used.

Therefore, while shecies andg 5iz8 catedoly are important factors when considering overall pruduﬂnt
price, other factors such as type of freezing, packaging, grading, consistency in quality and location
and size of market, on which there is Iittle data, may alsa play an important role,

The price and quantty wends for each of the aggregared larps, medium and small size categarnzs
are illustrated in Figures 14a to 14c. The large and medium size categories show relatively strong
inverse relationships between price and Quantity subplied to the market vis 2 vis imparts. The trend
for the small size category does not indicate 2 clear relationship between the two variables. Both
the price and quantity of large and medium sizes follow a similar trends whereas the price of small
shrimp fell steadily, faling to strengthen during 1288

Price and Income:

It i5 interestingd o0 note that inceme, although increasing. does not seem to have any effect an
shrimp the total quantity demanded. (seg Figure 14d). This is unexpected given that other Studies
have sudgested that income is a Significant influence on demand {Bell 1978, Rackowe 1985, Yang
1952).

Howewer. the finding that income, althoufih increasing. had no effect on the quantity of shrimp
demanded over the period 1987 to 1989 may be due w changes in consumer behaviour over time.
The finding of this swdy regarding a low or nil incema elasticny is supparied by qualtative analySis
of price and quantty movements N the US market from 1980 10 18992 which reveals no
discernable price trends as apparent consumption in the US ihcreased by over 50% (see Section
4 G). The earlier aggregate demand analyses were carried gut owver longder time periods (1Le. Yand's
1992 swdy covared the period from 1985 w 1988 during which ume patterns of shrimp
consumplion and supply changed markedly.

Diifarent maasures of income should perhaps be used for the different size caregones of shrimp.
gIven that Smaller 5zes of shrimp areé increasingly sold for home consumPtion and sean lgs5s as a
special reat. whereas, large shrimp. predominanty sold in restaurants may be affected by per
capita disposable income.

Given the comments by Filose (1992) mentioned in section 3, the use of sgme kind of consumer
confidence index, such as that providad by the Conference Board in the U3, could be used mstead
of incom#e to provide sarme explanatary power in relanon 10 the price movemnents angd Quantity of
laroe shrimp consumed

However. diven the lack of guantitative data on the end use of imRorted Shnmp, real consumer
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ncome levels were used in the demand analvsis.
Shnmp substitution:

In 1978, Bell stated that neither mest nor Poultry acted as substitutes for shrimp. Howaver, the
decreasing price of medium and small shrimp 1in particular has lead to the wider use of shrimp in
cheaper restadrants, at home and in fast food restaurants. As the usa0s of shrimp in these down
market segments increases, compettion with chicken in particular may intensify, although
substitution by other seafoods 15 likely to remain closeast.

4 3.2 Implications for Model Specification

Section 4.3.1 reveals the large number of factars which may affect the demand function for shrimp
in the US market. Due to the data limitations described 1 seetion 4.2, many of these factors
cannot be considered. This section summarises the key factors for which there is sufficient data
o include in a demand analysis model, and, on the basis of these factors, considers modsl
speacification

Regarding quantites of shrimp supplied to the US market, US domestic production has been
identified as an important factor in determining the lavels of imPorts. Available information only
allows this domestic Production to be split into the thrée wide catedories of large, medium and
small Thus the import data, although further disaggregated, was a0QreQated into these categories.
The resulung levels of sURPIY are shown in fiBures 14a, 14b and 14¢ The variation of the narrow
sizé catedories within each of these wide categories described in section 4.3.1 could not therefore
be included. However, the possibility that the deg@ree of quantity exodeneity increases with size
category could be explared

The role of quantities imported from Mexico could not be included as the only available data is
presented in aQQregated form.

The fact that the data on /mports did not include countries of angin in different sizes, and poor
price data for other markets, prevented the role of Prices in other markets in setting US prices being
determined, but the qualitative analysis presented in section 4.3.1 suggdests that if this does accur,
it is primarily confined to the medium and small size categories.

Given that cold storade facilities are used for speculation in the US shrimp market there is litte
data; aggregated or disaggregatad, Rublicly available on inventary movements which thus precluded
the inclusion of this factor in the demand analvsis Howevar, as argued above, it 15 likely that the
level of speculation is much lower presently than in the 1970°s, and that any speculation stull going
on will predominantly be confined to the large size category due to the flexible nature of supplies
from aquaculture in the medium and small size categones

Regarding the variation n prices of shrimp further towards the end consurner due 1o differences
in the costs of the different import, wholesale and distribution systams described in section 4 3.1,
na data was available to indicate the relative proportons of imported shnmP which went throudh
each of the different possible rautes

The nonexistence of data on what happens 1o shdimp once it has been imported to the US prevents
the inClusion of market segment factors in the demand analysis. However, the discussion in section
4.3.1 gives an indication of what relative own-Price elasticities are realistic, with elasticity
decreasing with shrimp size

Regarding cross-elasticities, figure 12e suggests that medium and small shnmp are, 10 & certain
extent, substitutes The relationship of the large size category with each of the smaller ones is less
obvious. The large differences hetween the prices of different sizé categories for a specics of
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shrimp {as revealed in figurs 13) suggests that the different size catedaries of shrmp do accupy
iargely different markets.

Given the findings of previous aggregate demand analyses presented in section 4.1, the role of
shrimp substitutes was not considered,

In summary, the available data. and therefore variables. are as follows: quantities imported.
disaggrenated by size into large, medium and small fincluding fexican imports but 0ot
distinguishing them}. domestic produstion disagaregated in to large. mediurn and small; an average
whalasale price for each of the size catedories. and real income.

Given 1his data, the demand analysis is effectively analysing the demand of traders in shrimp. The
assumption that traders act as a proxy for the end consumer and therefore reflect the underlying
demand is made. The maore effective and skilful the traders are. the truer this assumption will be,
although the trader market demand will not be a pure reflection of the end consumer market
demand. Traders will take into account the exdected seasonality of supply and try and pradict price
changes n other markets 0 order to €xploit margins and make money. While restaurants and
institutions may make Purchases with these factors in mind, it is unlikely that the average
consumer of shrimp will. The ranye of factars which affect the decision of traders to pPurchase
shrimp is wide, and, like & stock market, a lar@e amaunt of buying is dore On aPparently irratonal
intwtian. The lack of data on this feature means that there is & dedree of uncertainty N chGQsINg
a suitable functional form for the demand funrcTion whuch wall accurately capture the underlying
cansumer behaviour

Given this data imposed restriction. the standard log-log static inear maodel for both guantity and
Price exodenous is presented in section 4.4. This model imposas strond restfictions on tha
underlying consumer behaviour, and thus the g9eneralized cheoice model, which refaxes these
resrictions. and has an appropriae conceprual basis s fresented in section 4 &,
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Figure 12a Trends it Shrimp Supply to the WS, Market
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Figure 12¢ Quantity Imparted Trends for Medium Shrimp Categories
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Figure 12d Quantity !mported Trends for Small Shrimp Categories
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Figure 12e Market Share Trends for Different Size Catedaries
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TRENDS IN MARKET SHARE
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Figure 13a Market Trends for U16/|b Size Categdry Shrimp
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Figure 13d Niarket Trends for 26-30/b Size Category Shnmp
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Figure 13f  Market Trends for Large Size Category Shrimp
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Figure 14a Frice and Quantity Trends for Large Shrimp
PRICE AND QUANTITY TRENDS
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Figure 14b Price and Cuantity Trends for Medium Shrimp
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Figure 14c

Price and Cuanuty Trends for Small Shrimp
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PRICE AND QUANTITY TRENDS
CATEGORY:SMALL / MARKET USA
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Figure 14d

Trends in Consumer Income and Shrimp Sepply
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