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FOOD FROM THE SEA: AN ECONOMIC PERSPECTIVE 

By 

Richard l!,!:r as co 

INTRODUCTION 

1UNWERS!TY OF CALIFORNIA I 
DAVIS 

Agricultural Economics. library -. 

Food from the sea has been sought by man since primitive times. In 

ancient Egypt, fish even served as a medium of exchange. It is recorded 

that the Union Grave Diggers in Egypt, in the 29th year of Ramses III, 

filed a petition with royal authorities, requesting as part of their 

wages larger quantities of fish> the indispenable fo~d [ ,18, p. 41]. W'nile 

fish are still an important source of protein~ the potential is consid­

ered to exist for further expansion in use. Estimates indicate that 

fish could provide about 70 percent of the animal protein requirement · of 
.,.,,. ., 

the present :world population [ }'~ p. 7] • 

The importance of fish in diets varies considerably throughout the 

world. The · average American uses only about one-seventh the fish con­

sUID.ed by the average Japanese. To facilitate meeting the dietary needs 

of American consumers, fish are made available in fresh, frozen, canned 

and cured forms. Seafood, irrespective of product form, moves through 

several market levels before it reaches consumers, the ultimate prime-

movers in the process. 

Associate Professor of. Agricultural and Resource Economics, Univer- . 

sity of MarJland. College Park, Maryland. 



The objective of this paper is to provide an 

of the U. S. seafood market. Examined are 

sumption and prices, demand, supply, 

future position of seafood in the U. S. food basket. 

RELATIVE AND ABSOLUTE CONSUHPTION AND PRICES. 

Historically, meat, poultry and fish have occupied important 

positions•in the ,di.et of U.S. consumers. Data. published by the 

U.S.D.A. [19, p.16] indicate that civilian per--capi.taconsumption 

all three of these sources of protein increased between 1960 and 1971. 

.Meat consumption increased from 160.9 to 191.8 pounds per capita, while 

poultry, chicken and turkey, and fish consumption increased from 34.l 

to 49.9 and 10.3 to 11.4 pounds per capita respectively. 1 Therefore, 

these data' indicate that between 1960 and 1971per capita consumption 

fish decreased relative to meat and poultry. Data for more recent years 

indicate a trend reversal in relative fish consumption. Betweeil 1971 

and 1922 the consumption of meat decreased to 188.9. pounds per capita. 

Meat consumption plunged down further in 1973 to 175.0 pounds per capita. 

Poultry· consumption incre.ased to 52 pounds per c:apita in 1972, but 

decreased by l.6pounds in 1973. Consumption of fish reached 12.2 

per capita in 1972, and decreased only one tenth of a pound in 1973. 

Retail food price indexes contructed by the U.S.D.A. [19, p.31] 

indicate that the prices of meat, poultry, 

1960, with sharp increases occuring in the last several years. 

movements between the price of meat and fish do 

for the years 1967 through 1973. Since 



has increased relative to the price of fish. Between 1967 and 1972,.the 

price of fish increased relative to the price of poultry. This trend· 

ended in 1973 with the price of poultry increasing relative to the price 

of fish. 

CONSUMER DEMAi.'llD 

A number of studies have examined factors that influence consumer 

demand for fish. For example, individual fish commodities such as 

,shrimp, oysters, clams, halibut, and cod have been subject to investiga­

tion. 2 A characteristic of these efforts is the treatment of demand 

from a single commodity or sector perspective. That is, these studies do 

not consider the complete interdependent nature of demand. The studies 

of Brandow [3] and George and King [7]. investigated aggregate demand for 

fish recognizing the interrelationships among all food commodities. 

In addition to analyzing the effects of prices and income on the 

quantity consumed, it is also necessary to determine the effects of 

psychological, sociological, cultural, and regional factors. 

Own Price 

The landings, processor, and retail markets constitute the most 

important market levels in the fishing industry. Each one of these 

three market levels serve as a link in a chain of institutions affecting 

the marketing process. Prices at each of these levels are linked by 

marketing charges. In the whole process, consumers serve as the prime­

movers. Since it is the retailer that faces consumer demand, it is the 

relationship that exists between price and quantity at this level that 

will be evaluated; 



I'rice .elasticities of demand for fish 

[211, Brandow [3], and George and King [7] provide 

elasticities which have been estimated. Waugh and Norton, 

single commodity or sector approach obtained an elasticity 

Price elasticities .of -0.65 and .:..o.23 were reported by Brandow 

· George and King. · Thus, these estimates serve to indicate that 

demand for fishatthe retail level is quite inelastic. 

a...n.d King, and Br and ow found· the demand 

than the demands for beef, veal, pork, lamb, chicken and turkey. 

Comparison of the price elasticities of· 

shellfish is not possible because of 

at this level of aggregation.. It is possible l10wever, 

sons among species. The demand equations developed by Bell and et. 

· [21 for use in their forecasting study 

shrimp and crab is more inelastic than the demand for iobster, 

oysters, clams, salmon and tuna. Demand elasti.cities for tuna 

were found to be less inelastic than the demand for oysters, 

reported to have the least inelastic 

Income 

Both time-series data from market statistics and 

data from houselibld surveys have been used to examine 

income on the demand for fish. Upon examining the results 

from the National Marine Fisheries Service's panel survey, 

p.16] concluded that 11Income does not appear to be 

in explaining purchases (fish) as 



noted, as did Purcell and Raunikar [16], that consumption of fish does 

not increase continuously over all income categories. On the species 

level, low income households indicated frequent purchases of red 

snapper, catfish, and whiting. Households in higher. income groups 

reported larger purchases of shrimp, clams, and scallops. 

Estimates of the income elasticity of demand using both time­

series and cross-section data appear to confirm Nash's conclusion. 

Waugh and Norton [21, p.35], using time series data, produced an income 

elasticity of -0.02. The "T11 value reported, however, failed to reveal 

statistical significance. The time series analysis conducted by George 

and King [7, p.51] yielded an elasticity of 0.004, compared with 

respective elasticities of 0.29, 0.59; 0.13, 0.57, 0.17 and 0.77 for 

beef, veal, pork, lamb and mutton, chicken and turkey. An income 

elasticity of -0.06 has been produced for cross-section data [7, p.70]. 

Similar elasticities of 0.27, 0.55, 0.01, 0.591, -0.034 and 0.768 were 

obtained respective to beef, veal, pork, lamb and mutton, chicken and 

turkey [7, p.70]. 

Income elasticities of demand derived for individual species, using 

time-series data, il'lus tr ate that the importance of income on marginal 

consumption varies considerably among species. Respective income elasti­

cities of 2. 07, 1. 87, 1. 70 and 1.17 have been indicated for lobster, 

crab, shrimp and tuna. Negative elasticities have been reported for 

oysters, salmon, and halibut. Given these findings, it is not at all 

surprising that the importance of income on the marginal consumption of 

all seafood has been found to be of minor significance. 



·, 

Substitute Relation with other Meat :eroducts 

In the United States, fish compete with meat and poultry for a 

place in the consumer meal. Wnile each is usually served as a part 

of the main course, they are infrequently served :together. To study 

:the competitive relationship that exists between meat, poultry and fish, 

Waugh and Norton [21] analyzed annual indexes of per capita consumption, 
( 

deflated retail prices, and deflated per capita incomes for the period 

1935 through 1967. The result of the analysis was a cross price 

elasticity between fish and meat of 0.47. The cross effect found 

between fish and poultry was negative and lacking in statistical 

significance. 

George and King, using data that spanned from the late 40's through 

the late 60's, estimated cross price·elasticities between fish_and beef, 

veal, pork, lamb and mutton, chicken and turkey. These elasticities 

range from a low of 0.002 to? high of 0.026. The quantity of fish 

consumed was found to be least responsive to the change in. the' price of 

turkey. The strongest cross price effects were those between fish and 

pork, and fish and beef. 

Substitute Relation Among Species 

In addition to considering the competitive relationship between 

fish and meat, it is also useful to analyze the extent of substitution 

among species. Salmon and tuna account -for most of the canned fish 

consumed in the United States. The most popular canned fish product in 

the 1920 1s and 1930vs was salmon. Since the 1960 1 s however, tuna has 

been the major canned fish item. A one percent change in the price of 

6 



tuna by 0.5 of a pound [21. p.42]. ,Toe existence of 

relationship between oysters and clams has also heen 

20]. 

OTHER DEMAND PARAMETERS 

Other socio-economic.factors, in addition in income, have been 

found to influence purchases of fish for home use. Of these 

ethnic background, household size and age have been 

importance. 

To resolve whether or 

consumption patterns, Nash [ 13] examined tb,e purchases 

racial and religious groups.· Data c()llected indicated 

families consumed twice as much shrimp as white families. 

were also :fo.und to consume larg~r quantities of oysters,. 

perch, red snapper, catfish and whiting. White families 

have purchased larger quantities of lobster and halibut. 

survey results confirmed the findings of anearlierpanel 

conducted in Atlanta, Georgia. Purcell and Raunikar [16] 

. . 

the results of the Atlanta survey indicated the quantity of fish and 

shellfish purchases by non-white households exceeded similar 

of white households by 82 percent. Among the religious sets 

by Nash, Jewish households were found to consume the largest 

of fish. · Catholic households were the second largeSt 

with fish consumption lowest among Portestants. 



Several studies have examined how household size effects fish 

consumption. ·. Nash [13], i.n the only study that was national in scope 

found that per capita consumption of fish declined as family size 

increased. It was also reported that low-priced purchases increased 

with family size. Results of the Atlanta [16] and Massachusetts [61 

·surveys both indicated an increase in the total quantity of fish and 

shellfish purchases as family size increased. However, when Purcell 

and Rarmikar [16] viewed consumption on the per capita level, consumption 

and family size were found to be inversely related, a result verified 

by Nash's study for the nation. 

Survey results have indicated higher rates of fish consumption 

among older consumers, people 45 and over. It has been reported by 

Miller and Nash [12, p.13] that households headed by persons 45 years 

and older account for 72 percent of the oysters, 68 percent of the 

clams, 58 percent of the finfish and 58 percent of the canned fish 

consumed in the U. S. Viewed in light of the fact that these households 

account for 9-pproximately 50 percent of all the households in.the U. S., 

it is apparent that they consume more than their proportionate share of 

fish. It was also revealed that households headed by persons 35 years of 

age, 28 percent of all U. S. households, consumed only 20 percent of the 

oysters, 14 percent of the clams and 23 percent of the finfish and 22 

percent of the canned fish consumed nationally •. These data indicate that 

age may be a very important determinant of fish conslllllption as the age 

structure of the nation changes through time. 

8 



INTERREGIONAL DEMAND VARIATIONS 

Consumption patterns evolve over long periods of time. In the 

case of fish, cultural and technological influences have played important 

roles in fixing regional patterns of consumption. 

The New England region, Figure 1, leads the United States in per 

capita consumption of fish, with each person consuming 17.6 pounds over 

a 12 month period. The East South Central and West South Central follow 

with per capita consumption over the same time span of 17.2 and 16.5 

pounds, respectively. Per capita consumption of fish is lowest in the 

West North Central region, 7.90 pounds. The popularity of different 

varieties of fish varies from region to region. In New England, for 

example, shellfish are very popular with the per capita consumption 

at-home of 4.1 pounds far exceeding the national average of 1.8 pounds. 

On the other hand, per capita finfish consumption ci.ii,New England, 5.8 

pounds, is only slightly above the national average of 4.9 pounds. The 

reverse is true for fish consumption patterns in the West South Central 

States. Finfish consumption per capita at-home in the West South Central 

region exceeds the national average by 3.7 pounds, while average per 

capita constnnption of shellfish is 0.18 pounds below the average~ 

When per capita consumption is examined by species, the reasons £or 

different regional consumption patterns becomes more apparent. For 

example, oyster consumption in the South Atlantic states, 0.47 pounds 

per capita, is more than double the national average, [12~ p.16]. Per 

capita consumption in the East and West South Central regions, two regions 

located in close proximity to important oyster producing beds, ranks 

9 
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second and fourth respectively in national oyster consumption. Thus,· 

these data reveal that areas with the highest rates of.per capita 

consumption a.re also the major oyster producing areas. In aggregate, 

these areas account for over 60 percent of the total oysters consumed 

at home, and further, they consume about 84percent of their total 

--production [12, p.3]. Cultural and technological influences have more 

than likely played important roles in shaping these patterns. In the 

cas.e of oysters, technological factors have been very important~ 

Historically, oysters have been preferred in a 11fresh 11 form. The.• 

perishability of oysters in this product form. has reduced' incentives 

to develop extensive distant markets. 

Heavy shrimp consumption in·the South Atlantic and South Central 

States is also indicative of the tenqency for seafood products to be 

consumed in the area of harvest [12, p.7]. Miller.and Nash (12] found 

evidence that indicated concentrations of consumption in the.area of 

production for clams, crabs, lobsters and scallops.· Close proximity 

to production areas and consumption of finfish are also closely related. 

Per capita purchases of salmon by users residing in the Pacific region 

far exceeds purchases per capita in other regions [13]. • Nash [ 13, .p.15]. 

reported that red snapper is most important in the East and West South 

Central areas and in the Pacific states. 

Differences have also been reported to exist in consumption patterns . 

within regions. Krebs and Storey [10] found that residents in Quincy, 

Massachusetts, a coastal community, purchased fresh fish more often 

than residents in Binghamton, New York. Purchases of frozen fish in the 
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New York comm.unity were found to exceed1 similar purchases in Quincy. 

Similar findings have been reported for two Virginia communities. While 

reporting only slight differences in consumer eating patterns for NorfoLk 

and Roanoke, Virginia, Long and Coale [11] concluded that much of the 

difference documented was ·attributed, partially, to product availability. 

SUPPLY 

Potenti.al Physical Supply 

·The productive .potential of oceanic living resources is not 

accurately known. Depending upon. the assessment method used, the estima­

ted total yield ranges from.55 to 2,000 million tons [8, pp.248-249}. 

For the most part~ the smaller estimates tend to be those extrapolated 

from catch trends or existing knowledge of world fish resources. The 

liberal estimates have been derived from the theoretical flow of energy 

through the trophic layers of the marine food chain. 

Estimates of potential yield have been made for all those creatures 

that support major fisheries by the Food and Agricultural Organization 

of the United 1Nations [8]. The world's large pelagic, demersal, and 

shoaling pelagic marine creatures are estimated to have a yeild potential . 

of approximately 100 million tons per year. Species covered by these 

three groupings include, for example, salmon, tuna, skipjack, bonito, 

flounders, cop., haddock, snappers, anchovies, herrings, sardines and 

mac_kerel. Lobsters, shrimps, prawns, crabs and other marine crustaceans 

are indicated to be capable of providing in the vicinity of 2 million 

tons annually. Large quantities of squid, cuttlefish, and octopus 

are harvested however, no estimated potential is available. The paten-

12 



tial of squid is considered to be. large. No estimate was made for clams, 

oysters, and other molluses because of the possibilities of increased 

harvest by cultivation. For smaller animals such as the krill of the 

A..TJ.tarctic and the lantern fish, potential yield is estimated at several 

times the present world catch of all fishes. While it is not possible 

to harvest these economically at present,· the establishment of operations 

on a commercial scale is considered to be iri the not too distant future. 

The term potential yield, as used in the FAQ study, is the sum 

of sustainable yields of each individual stock of fish, in the group 

concerned, under average environmental conditions, with the pattern of 

fishing on each stock adjusted to make the yield a maximum [5, p.9]. 

Therefore, the estimates are maximum sastainable yields. Thu$, the 

potential yields are upper limits of what can be taken on a sustained 

basis when harvesting is technologically and economically feasible. 

With reference to the status of world fisheries, Gulland [8, p.252] 

has made two general remards, First, he has stated that significant 

catch increases of traditional stocks cannot be maintained. And second, 

large increases in the production of food from the sea can"be achieved 

by turning to underutilized species. 

Coastal waters adjacent to the United States support an abundance 

of marine life. These very productive waters have been fished by both 

domestic and foreign vessels. While some species located in U. S. 

adjac.ent waters can support considerable catch increases on a world-wide 

basis, they are fished very heavy near U. S. coasts. Bell and et. al. 

[2 p.36] have indicated that catch levels have reached critical limits 

13 



for crabs, tuna, salmon, halibut and Atlanti.c groundfish. Tanner crab, 

northern shrimp, calico scallops, offshore lobsters and offshore clams 

were indicated to be capable of supporting catch increases. Therefore, 

it appears that underutilized species will also play an important role 

in the future expansion of U. S. fisheries. 

World Competitionfor·Fishery Resources 

Of the many developments that have characterized world fisheries, 

, it is the recent intensification of distant water efforts by numerous 

nations that looms as most important. The disposition.of the catch 

takenJ,in the Central Eastern Pacific is indicative of the expansion in 

distant-water effort that has taken place. Christy [4, p.13] :indicated 

that the catch of African states bordering the Central Eastern Pacific 

dropped from 85 to 40 percent between 1958 and 1969. The balance of the 

1969 harvest was accounted for by 15 foreign states, including Russias 

Spain and Japan.· 

Since World War II, fishing fleets from numerous nations have 

extended their fishing activities into fisheries off the coast 

United States. After the War, both Japan and the Soviet Union began 

competing with the U. S. for marine resources off.the coast of Alaska. 

More recently, Soviet vessels have also been recorded pursuing 

Pacific hake off the coasts of Washington, Oregon and Northern California. 

Expansion of fishing activities has not been limited to developed 

countries. Aided by the development of long range self-contained 

freezing trailers~ integrated fishing fleets, ·and the willingness of 

14 
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fi.shermen·to wor:k for l~ng hours for low wages, some underdeveloped 
. . 

countries have been able to expand their fishing activities~ For. example, 

Korean longline tuna vessles fish all over the world. Ghana has vessels 

operating off Morocco. 

The extent of interest in and perhaps an indication of future 

increases in the degree of competition between nations for marine 

creatures is given by the following statement made by Christy· [ 4. p.21]: 

· "The growing value of fisheries combined with 

the increased perception of the values, combined . 

· \'vith the growing ocean interests. of more indepen-

dent states, all lead to increased demands for 

sharing iri. the sea's wealth. A.decade ago, tnal).y 

states would have been . sat:isfied by simply having 
. . 

the option to fish that was guaranteed to them 

under the principle of the freedom of the seas. 

But this option is now of lit_tle value. The 

opportunities.that might be found in increases 

in world catch are now known to be quite limited. 

And the value of the option is further reduced.by 

exclusionary tendencies in multilateral fishery 

arr angem.ents. The declining value of the option is 

another stimulus to the demands for participating 

directly in distribution of the fisheries wealth.n 

15 



Mari culture 

Aquaculture, the growing of aquatic organisms under controlled 

conditions, has been practiced for hundreds of years. Recent 

· intensification of interest in it can be attributed partially to the 

realization that the harvest limits of wild acquatic organisms is being 

reached. 

Lack of data has made assessment of world production through· 

aquaculture difficult. Information coll.ected by the FAO indicates that 

world production during 1970 was about four million tons. More recent 

updated data from 42 countries reveals total world production to be 

over 5.0 million tons, 3.7 million tons of finfish, 1.0 million tons 

of moll us cs and O. 4 million tons of seaweed [ 15 , p ~ 220 5] . This total 

reflects tonnage derived from fresh, brackish and saline waters. Fish 

culturing activities in the United States account for approximately 

eight percent of the five mil+ion tons, with oyster and catfish 

production the most important forms. 

The development of the culture of marine fish species has lagged 

behind that associated with fresh and brackish varieties. It has been 

stated that true mariculture is barely in its infancy [J, p.24]. The 

major mariculture industries are for shellfish principally oysters and 

mussels. Yellowtail culturing activities have expanded in recent years 

in Japan. Between 1958 and 1968 the Japanese expanded the production 

of yellowtail from 300 to 30,000 metric tons [1, p.563]. Other estuari..rie 

.animals raised included lobsters, clams, abalone, scallops, pompano 

· and plaice. For most of these species commercial production is in­

significant, with the culture of most being still in the laboratory 

or early pilot stages. 

16 



Economic Supply · 

Assuming that the world is divided up 

maximum sustainable yield (MSY). is the sum of the MSY's for.each 

individual region. To attain world MSY,each region wot.tld have .to 

maintained at its maximum sustainable yield. This is 

possible but unfeasible under competitive conditions. 

The world supply of fish at any given price is the 

amounts that would be supplied by each region at that price. 

of all such points constitutes the world supply curve for fish, Figure 2. 

This curve has been referred to as the curve of world 

•. ·. 3 
[2, p.99]. On the supply side, the corollary to inaximum suStainable 

.yield is .maximum sustainable supply., Bell and et. 

world.MSS's for tuna (3,659 millions lbs.), salmon 

groundfish (15,400 million lbs.), halibut (129 million. lbs.), shrimp· .. 

(3~278 million lbs.), crabs (1,253 

lbs.), clams (1,762 million lbs.), scallops (844 million lbs.), other 

food fish (153,881 million lbs.), and species for reduction {66,400 

million lbs.). With the exception of 

that all of the species will reach 

in.the 1985-2000 period. Salmon, halibut 

to be currently exploited at.their MSS's. 

available for U. S. ocean fisheries. I:lowever, respective 

59, 317, 343, 66,381 and 1,034 

upper limits on U. So MSS's. 4 



There are generally several stages which comprise 

channel for seafood. It is the _primary 

secondary wholesalers and retailers that are the critical links in 

__ marketing system. The activities encompassed within the distribution 

process from the time the fish are caught until they are·sold at the 

retail counter depends upon the species and product form. For example,· 

in the case of frozen products cold storage would play an important 

role. Inventories may be held by processor plants> 

wholesalers> and retail chain cold storage plants, While deviations 

exist, it is felt that the distribution stages mentioned above 

an adequate description of the marketing channel for_ seafood. 

necessary to note the'role of brokers. In many markets, they 

- intermediaries between processor and wholesaler or even 

ever> it is becoming increasingly common for large 

pass intermediaries and sell directly to 

The bypassing of stages between the 

might be interpreted 

_ intergration. · There has been some acquisition of fish processors by 

food conglomerates however> the movement hasn't aff-ected all 

of the seafood industry. A study of _the Northwest fresh and 

salmon industry indicated the absence of 

In 1973, retail food prices 
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prices. The extent of the 1974 i.ncrease wi.11 depend upon how much 
. \ 

food output is stepped up, the strength of the demand for food commodities 

and the conditions in the U. S. economy. Under expected conditions 

retail food prices for all of 1974 are predicted to average 12 percent 

above their 1973 level [19, p3]. 

The recent increase in food prices has resulted in decreased 

per capita consumption of meat, poultry, and fish. Fish have experienced 

the smallest decline. While absolute fish consumption has declined 

slightly, relative consumpt:ion has increased. This leads to the follow­

ing question, "Will relative fish consumption continue to increase?'' 

'Indications are that upward pressures will continue to be exerted on 

food prices by higher marketing and distribution costs. These factors 

will affect all food prices. Predict;ed crop supplies, smaller than 

those expected, could force meat and poultry prices to remain high •. · 

U. S. fisheries as a whole appear to be capable of withstanding increased 

market pressure. Barring the occurrence of any unforseen phenomenon fish 

supplies appear capable of supporting larger consumption levels. While 

this holds for fisheries as a whole, it must be noted that some fisheries 

are currently being exploited at their potential.· Other fisheries will 

have to be relied upon. Therefore, in the short-run, it appears that 

seafood is capable of supporting a stronger position in the U. S. food 

basket. 

While fisheries appear capable of supporting a larger role than 

current occupied in the U. S. food basket in the short-run, the picture 

is less favorable for the long-run. Bell and et. al. [2] indicate that 
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by the year 2000 the reaching of world 

by U. s. fishermen will put increasing pressure on U.S. stocks 

in many cases, are almost fully utilized. Therefore, it 

that the development of underutilized species will 

future extent of the amount of seafood in the 

· SUMMARY 

Consumption of seafood in the ti. S. is 

some foreign countries. Consumer demand for seafood 

respect to price and income. Various socio-economic 

" household size, age andregionaffect- consumption. 

ulations upon which major U. S. · fisheries are based 

of withstanding short-run pressures, maximum· sus.tainable 

be approached before the year 2000. Mariculture appears to 

the potential of adding to the supply.of fish; however, the 

· is capable of being supported and expanded by present 

In the long-run, maximum sustainable supplies 'will be 

.the position of seafood in the food basket could 

if underutilized fisheries are not developed. 
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FOOTNOTES 

.• 1Per capita consumption is given in primary distribution weight~ 

2 Demand relationships for a wide variety of fish have been 

inventoried by Nash and Rell [14]. 

3Behind the world sustainable supply curve is the.assumption of 

no controls. It assumes only the normal competitive. responses of the · 

fishing industry to prices and cost. 

4MSY's are not listed for other food fish and species for reduction~ 
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