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MARKETING BILL OF U.S. FISH-FOOD PRODUCTS 
AND ITS COMPONENTS

Erwin Penn
Office of Policy and Planning, Economic Analysis Staff, NMFS, NOAA

Washington, D.C.

ABSTRACT. Based on the cost analyses of price margins of 
18 fishery products at four functional levels (harvesting, 
processing, wholesale, and retail), cost bills are esti­
mated and expanded to include all edible fishery products 
harvested, imported, distributed, and consumed in the 
United States during 1972-77. Fishery products reach 
consumers not only through retail stores but in greater 
quantities through eating places and other food service 
institutions. Detailed estimates for 1972-77 are made for 
the following: a marketing bill at each functional level 
of every fishery, an outlay for each cost item at six func­
tional levels of each fishery, annual consumer expenditure 
on each fish product, and per capita consumption of all 
edible fishery products in dollar value.

PURPOSE OF THE STUDY

This study presents, for the first time, the annual consumption of 
fishery products in value terms, a more reasonable measurement than that 
expressed in quantities. Such a measurement readily combines with 
marketing bills and consumer expenditures for other food products pub­
lished by the U.S. Department of Agriculture.

Different costs in a marketing bill represent purchases of goods and 
services by the fishery from other industries or sectors of the economy; 
such purchases denote the values of the fishery's inputs. Marketing 
bills are split according to marketing levels from processing, wholesal­
ing, retailing, to food servicing, which are the outlets for each fishery 
catch. Ultimately the study will form a basis for further inquiry into 
a detailed input—output analysis of the U.S. fishing industry. In its 
present form, this study provides adequate information to analyze the 
economic impact of a fishery on the national economy, and related indus­
tries, during production changes under a management or development plan.
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INTRODUCTION

Fishery products are of numerous varieties, widely different in form, 
quality, and price- To acquire a meaningful total consumption figure, 
the quantity of one product consumed should not be added to that of 
a dissimilar one, just as one should not add apples and oranges. For 
comparison purposes between areas and periods, production or consumption 
of all fish and shellfish products will not be realistic in an economic 
sense if it is presented in quantity by weight.

When fish consumption is shown in value terms it is interpreted as how 
much consumers have spent on fishery products. A consumer's dollar paid 
for fishery products is shared by a cross section of fishermen, proces­
sors, wholesalers, retailers, and food service facilities. Each of 
these functional levels contributes to the fishery by creating either 
"place," "form," or "time" utility for the fishery product. Such contri­
butions are assessed by services performed, which in turn are measured 
by the costs of performing such services. For every consumer's dollar 
spent on fishery products, different amounts go to labor, materials, 
transportation, capital expenses, taxes, profits, and 10 other costs for 
different fisheries at different levels. Such an outlay of costs will 
present another cross section of the distribution of a consumer's food 
dollar. This study provides such information, with total annual consumer 
expenditures on domestic and imported food fish computed by product type 
and costs at different functional levels, and shows how much disposable 
personal income is spent on fishery products compared with farm food 
products.

ESTIMATION OF MARKETING BILLS

Cost analysis of each fishery and price margin studies at different 
marketing levels on a unit weight basis are examples of microanalysis of 
cost and price for each fishery product. In an aggregate study of con­
sumer expenditures for each fishery product for the entire Nation, prices 
are elevated to sales values and unit costs are expanded to marketing 
bills when total volumes of production, distribution, and consumption of 
each fishery are taken into account.

Based on the price margins of the 18 selected fish and shellfish prod­
ucts, cost outlays of these margins for the six functional levels (Penn, 
1980), and the markup rates for all levels of each fishery (appendix 
tables 1 and 2), marketing bills are estimated and expanded to include 
all edible fish products harvested, imported, distributed, and consumed 
in this country during 1972-77. The appendix gives detailed methodology 
of the calculation. At the consumer level two marketing outlets are 
added to retail stores to give a detailed estimate of consumer expendi­
tures for fish products: public eating places, and institutions with 
food services as appended, secondary functions. Their distribution 
pattern should be taken into consideration in the calculation process.

2



Sales value at any level, except the harvesting level, minus the 
merchandise (fish) purchased is the marketing bill for that level. At 
the harvesting level, the harvesting bill is equivalent to the exvessel 
value of the catch, since the merchandise (fish) is caught and not pur­
chased by fishermen. The marketing bill is, therefore, an estimate of 
costs and profits of processing, transporting, and distributing fish 
products purchased by U.S. consumers. It can also be expressed as the 
difference between consumer expenditures and the total payment to fish­
ermen.

Sixteen costs are estimated separately in the marketing of fish prod­
ucts at each marketing level. The total cost from all levels except the 
harvesting level is the marketing bill. The total cost at the harvesting 
level is the harvesting bill, which is equivalent to the total payment to 
fishermen for their catch or simply the exvessel value of landings. When 
marketing bills of all levels are added to the exvessel value, the total 
will represent total consumer expenditures for fishery products.

1. Harvesting Bill

U.S. fishermen received $1,409 million for edible fish landed in 1977 
(excluding industrial fish) (table 1). The largest increase in the 
harvesting bill in 1977 was in the production of shrimp and salmon (fig. 
1). The shrimp fishery had a bad year in 1974, and the salmon fishery 
fared poorly in 1974 and 1975. American lobster landings in 1977 were 
higher in value with no increase in catch from a year earlier. The drop 
in sea scallop prices was compensated by heavier landings. Landing 
values of tuna and halibut dropped in 1977 after a big increase in 1976.

The total landing value of domestic edible fish in 1973 was about 18 
percent higher than in 1972; the amount caught dropped 2 percent in the 
same period. Although a price freeze was enforced in 1973, it did not 
apply to industries engaged in primary food production. Fishing was in­
cluded in the latter category. The increase in total harvesting costs in 
later years can be attributed to the increase in quantities of landings 
and pressure from inflation after the price decontrol.

2. Consumer Expenditures for Domestic Fishery Products

In 1977, U.S. consumers spent $5.19 billion on domestically produced 
edible fishery products, 67 percent more than in 1975 ($3.29 billion) and 
54 percent more than in 1972 ($2.88 billion). Included are expenditures 
for fishery products bought from retail stores; for prepared fish orders 
spent in restaurants, cafeterias, vending machines, and other away-from- 
home eating establishments; and for fish food served in institutions like 
schools, hospitals, airlines, nursing homes, military stations, prisons, 
and others whose primary business is not related to food service.

Table 2 shows the distribution pattern for sales of fishery products 
from wholesalers and processors/wholesalers to different marketing outlets.
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Table 2.—Distribution pattern of fish products from wholesalers to the 
consumer market by product group, 1971 and 1975^

Public
Product Retail eating Institutions

Stores places

—Percent—

Fresh finfish products 36 53 11
Frozen finfish products 45 47 8
Canned fish 92 13 5
Shellfish (excluding shrimp) 1 87 3
Shrimp products (fresh and frozen) 38 59 3

^Compiled from the Food Service Industry: Type, Quantity, and Value 
of Foods Used, 1971, Department of Agriculture; and Florida Shrimp: 
From the Sea Through Market, 1975, Florida Sea Grant Program.

In 1977, public eating places sold $3.70 billion worth of domestic fish 
foods, 9.5 percent higher than in 1976, accounting for 70 percent of 
consumer expenditures on fish products and 94 percent of the sales of the 
away-from-home market. Retail store sales of fishery products in 1977 
were $1.35 billion, up 4 percent from a year earlier. The situation in 
1974 was just the opposite when retail sales of domestic fishery products 
were 33 percent higher than in the previous year, and public eating places 
sold 2.2 percent less fishery products than in 1973. A switch from away- 
from-home eating seems reasonable during the inflation/recession period 
of 1974 when people ate more often at home than before (table 3).

3. Marketing Bill of Domestic Products

The marketing bill for domestically produced edible fishery products— 
the difference between consumer expenditures and exvessel values of such 
products (excluding exports)—reached $4.20 billion in 1977, an increase 
of 68 percent from 1974 and 82 percent from 1972 (table 1). The marketing 
bill in 1973 did not increase markedly as in other years. The price 
freeze helped to constrain the upward movement of costs at all levels 
except harvesting. The freeze had some effect on price stability of 
fishery products at distribution levels.

The sharp increase in the marketing bill in 1974 was traceable to (1) 
price decontrol that unleashed the inflationary pressure built during the 
previous period and (2) a bigger volume of edible fish products handled 
in 1974 that entailed more marketing expenses.

The marketing bill for 1977 did not increase as rapidly as in the pre­
vious 2 years. Lower salmon prices and a smaller pack of canned salmon

7



Table 3.—Purchases and sales of domestic edible fish products 
and weighted average markup rates at three levels of 
the consumer market, 1972-77

1972 1973 1974 1975 1976 1977

Retail food store

Merchandise purchased 
Marketing bill

511,265
175,966

553,779
181,845

704,778
275,336

647,272
221,073

1,015,602
283,444

1,037,844
315,838

Total sales 687,231 735,624 980,114 868,345 1,299,046 1,353,682

Markup rate (0.3441) (0.3283) (0.3906) (0.3415) (0.2790) (0.3043)
Public eating places

Merchandise purchased 
Marketing bill

889,005
1,165,227

914,905
1,184,580

892,790
1,161,111

1,007,379
1,269,301

1,500,931
1,876,137

1,702,758
1,995,599

Total sales 2,054,232 2,099,485 2,053,901 2,276,680 3,377,068 3,698,357
Markup rate (1.3107) (1.2947) (1.3005) (1.2600) (1.2499) (1.1720)
Institutions

Merchandise purchased 
Marketing bill

78,818
56,084

86,792
55,321

88,496
61,131

89,718
60,113

141,720
94,940

144,436
93,473

Total sales 134,902 142,113 149,631 149,831 236,660 237,909
Markup rate (0.7115) (0.6374) (0.6908) (0.6700) (0.6699) (0.6472)

Total consumer expen­
ditures

2,876,365 2,977,222 3,183,646 3,294,856 4,912,775 5,289,948

Note: Marketing bills for different marketing levels are shown in 
tables 7-12; markup rates are calculated and presented in 
tables 5 and 6.
Since

sales = merchandise purchased + marketing bill, 
and marketing bill 1 merchandise purchased = markup rate, 
then sales value can be solved for each level.

8



brought marketing bills for salmon down from a year earlier, although 
most other fishery products recorded increases.

The U.S. Department of Agriculture estimated that the average total 
marketing bill for domestic farm food products was 2.05 times their farm 
value during 1975-77. In the same period the average total marketing 
bill for domestic fishery products was 2.96 times their total exvessel 
value. The costs of marketing fishery products are higher than those 
for farm food products and could be ascribed to the following reasons:

1. Markup rates are especially high in eating places. They are almost 
quadruple the retail markup rates, because more labor and materials are 
used in preparing food orders. A greater percentage of fishery products 
is consumed away from home. As a result, the marketing bills for public 
eating places and institutions are more than 6.5 times the bill for retail 
stores in marketing fishery products in all years since 1972 except 1974.

2. The yield of fishery products is 30 to 40 percent edible for most 
species. Few fish processing plants are converting their solid wastes 
to byproducts with the same efficiency as the large-scale meat packing 
industries do in trying to reduce production costs or increase profit.

4. Components of the Marketing Bill

There are five cost components for materials and supplies, four for 
services, and six for value added. These 16 cost components plus profit 
or loss constitute the marketing bill of each of the six functional 
levels for each of the 18 edible fishery products (table 1). When the 
marketing bills of the 18 products for each level are added together for 
each year, and the total of all levels is added to the exvessel value of 
all edible fishery products harvested for domestic consumption in the 
same year, the sum represents the consumer expenditures for all domestic 
edible fishery products for that year. The methodology of such calcula­
tions is appended at the end of this report. Tables 4 to 9 show results 
of marketing bills and consumer expenditures for 1972-77.

Higher costs of marketing services since 1974 were partly caused by 
inflation. For some products, the cost increase was attributable to the 
increase in volume produced and marketed.

(a) Labor—Labor costs, which include wages and salaries of employees 
and wage supplements, represented 26.7 percent of the total bill in 1977 
(fig. 2). Labor costs in marketing domestic fishery products increased 
from $710.5 million in 1972 to $1,124.5 million in 1977, a rise of 58 
percent. Wage rate indices indicate that from 1972 to 1977 labor costs 
for food processing increased about 48.8 percent; wholesaling, 51.9 
percent; retailing, 47.6 percent; and for eating places, 43.6 percent. 
These wage rate increases plus the increase in volume of fishery products 
handled by labor at different marketing levels caused all total labor 
costs to increase by 58 percent from 1972 to 1977.

9
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Marketing labor costs are highest at eating places, followed in descen­
ding order by processing, retail, wholesale, and institutions. Labor 
costs as a percentage of the marketing bill went down since 1974, because 
of moderate increases in wage rates during the last 3 years as compared 
with the rapid increase of price indices of fuel and packaging materials. 
But wage rates increased faster than costs of services.

(b) Packaging—Packaging materials include paperboard, wrapping paper, 
metal containers, plastic board, and insulators. Their wholesale price 
indices advanced substantially since 1974. During 1972-77 there were 2 
years (1974 and 1976) when canned and packaged fish products increased 
above their respective preceeding years faster than other years. Because 
of production increases, package material costs in 1974 were 26 percent 
higher than 1973, and those in 1976 were 13 percent higher than 1975. 
Although the quantity of packaged and canned products continued to in­
crease and packaging material cost indices climbed higher in 1977, total 
packaging material costs were only 8 percent higher than 1976. It is 
possible that the quantity and/or quality of materials used in packaging 
may have been cut back to streamline costs.

(c) Energy—In fish processing plants, about 65 percent of the energy 
is derived from electricity, 13 percent from fuel oil, and 22 percent 
from other fuels (U.S. Department of Commerce, 1975). In retail stores, 
electricity and gas are consumed for refrigeration. In eating places, 
gas and fuel oil combined are used more than electricity.

The energy bill for 1977 at the processing level and other marketing 
levels was $355.7 million, 170 percent higher than in 1972 and 150 per­
cent higher than in 1974, but only 24 percent higher than in 1976 (tables 
4, 6, and 9). Oil prices staged a big upturn since 1974, while elec­
tricity and gas prices increased only moderately. Two years later, situ­
ations changed so that gas prices increased at a greater rate than oil 
and electricity. The sudden increase in gas costs affects the marketing 
bill most at eating places.

(d) Capital Costs—Capital costs, which include depreciation and in­
terest, were $265 million in 1977, up 28.5 percent from 1975 and 37.8 
percent from 1972. As a component of the marketing bill, capital costs 
account for 6.20 percent of the total bill of $4.20 billion.

The interest rate on short-term commercial bank loans in 1974 rose 93.8 
percent from 1972. The rate dropped to 48.6 percent in 1975 and 29.9 per­
cent in 1976, and stayed almost at the same level in 1977 as in 1976.
The wholesale price index for machinery and equipment rose to 123.5 
(1972=100) in 1974 and increased gradually to 164.8 in 1977. This index 
reflects the replacement cost of machines and equipment and, therefore, 
affects their depreciation costs.

(e) Services Hired—Services hired in the marketing of domestic edible 
fishery products increased to $432 million in 1977, up 40 percent from 
1975 and only 51 percent from 1972. Because of lower quantities of fish 
products marketed in 1973 and 1975, service costs in 1974 did not increase
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much from 1974, while those in 1973 even dropped, because of a price 
freeze that year.

Transportation is one of the items in service costs. It includes only 
the intracity movements of fishery products by the wholesalers. Inter- 
State transportation services performed by trucking companies, railroads, 
and airflights are not separated out, but their charges are included in 
the wholesale prices.

Insurance costs increased substantially in 1976 and 1977 from earlier 
years, because premium rates were boosted. Wage rate increases caused 
higher costs of repair and maintenance. Expenses for miscellaneous 
service did not change much in the last 2 years. They include postage, 
telephone, telegram, office cleaning, and legal fees.

(f) Marketing profit—Fishery firms at all marketing levels reaped a 
profit of $803.6 million in 1977, an increase of 20 percent from 1976. 
This total profit is about 19 percent of the total marketing bill at six 
marketing levels, the highest rate reached in the last 6 years. Average 
profit rates were lean in 1976 and 1976. Many plants cutting haddock 
fillets lost money in 1974; many others processing salmon steaks, peeled 
shrimp, and ocean perch fillets did not do well in 1975. A few whole­
salers incurred losses in handling blue crab meat in 1974 and ocean 
perch fillets in 1975. Many retailers suffered the same fate in market­
ing haddock fillets and blue crab meat in 1974 and salmon steaks, peeled 
shrimp, and blue crabs in 1975. The overall profit rates for all fisher­
ies in 1974 and 1975 were barely 14 percent of their marketing bills.

Profit as well as cost figures presented in this paper are national 
averages for each fishery. Individual fishery firms of different sizes 
and from different areas may not match, but can examine their experiences 
and compare with the national averages.

5. Marketing Bill at Different Marketing Levels

Marketing firms are grouped by functions—processing (including proces­
sors who operate also as wholesalers), wholesaling, and distributing. The 
distribution of fishery products is performed by three outlets-retailers, 
public eating places, and institutions that serve food. Tables 7 to 12 
show marketing bills with separate cost components for marketing firms 
at different levels in 1972-77. Public eating places and institutions 
together at the food service level accounted for the largest share (50.5 
percent) of the total marketing bill in 1972. This share declined in 
1973 and dropped further to 46.6 percent in 1974. As expected, the share 
of the total marketing bill for retail jumped from 7.6 percent in 1972 
to 11.0 percent in 1974. With economic recovery in 1975, food service 
bill increased again at the expense of retail store sales, suggesting that 
people eat away from home more in years of better economic conditions.

Fish processing had the second largest share of the total marketing 
bill in all years. Its share increased slowly from 29.5 percent in 1972

18



Table 10.—Consumer expenditures and marketing bills fo imported edible 
fish products, 1972-77

Imports Processing 
& wholesale

Retail Eating
places

Institu­
tions Total

1972

Sales
Distribution pattern 
Markup rate
Marketing bill
Total "
Import value
Consumer expenditures

1,233,292 1,765,088

(0.4312)
531,796

983,235
(427.)

(0.3263)
241,898

2,066,255
(527.)

(1.2512)
1,148,409

177,942
(67.)

(0.6802)
72,037

1,994,140
1,233,292
3,227,432

1973

Sales
Distribution pattern 
Markup rate
Marketing bill
Total " "
Import value
Consumer expenditures

1,398,484 2,005,706

(0.4342)
607,222

1,112,385
(42%)

(0.3205)
269,988

2,284,098
(52%)

(1.1900)
1,241,131

194,954
(6%)

(0.6200)
74,612

2,192,953
1,398,484
3,591,437

1974

Sales
Distribution pattern 
Markup rate
Marketing bill
Total " "
Import value
Consumer expenditures

1,495,380 2,147,814

(0.4363)
652,434

1,244,061
(42%)

(0.3791)
341,979

2,544,996
(52%)

(1.2787)
1,428,133

215,211
(6%)

(0.6700)
86,342

2,508,888
1,495,380
4,004,268

1975

Sales
Distribution pattern 
Markup rate
Marketing bill
Total " "
Import value

Consumer expenditures

1,367,180 1,868,935

(0.3670)
501,755

1,203,445
(48%)

(0.3415)
306,356

1,942,945
(46%)

(1.2600)
1,083,235

187,267
(6%)

(0.6700)
75,131

1,966,477
1,367,180
3,333,657

1976

Sales
Distribution pattern 
Markup rate
Marketing bill
Total "
Import value

Consumer expenditures

1,916,848 2,591,579

(0.3520)
674,731

1,624,169
(49%)

(0.2790)
354,295

2,623,858
(45%)

(1.2500)
1,547,647

259,661
(6%)

(0.6699)
104,166

2,590,839
1,916,848
4,507,687

1977

Sales
Distribution pattern 
Markup rate
Marketing bill
Total "
Import value

Consumer expenditures

2,078,492 2,840,675

(0.3657)
762,183

1,815,496
(47%)

(0.3043)
423,565

2,776,474
(45%)

(1.1720)
1,498,171

280,750
(6%)

(0.6472)
110,309

2,794,228
2,078,492
4,872,720
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Table 11.--Sales of domestic and imported fishery products at the 
consumer level, 1972-77

Imported Domestic Imported Domestic ImportedDomestic

1972 1973 1974

tm-JII T ------------------

Retail stores 
Public eating places 
Institutions

687.2 983.2
2,054.2 2,066.3

134.9 177.9

735.6 1,112.4
2,099.5 2,284.0

142.1 195.0

980.1 1,244.1
2,053.9 2,545.0

149.6 215.2

Subtotal
Percent of total 
Total consumption 
Resident population 
Per capita consumption 
Value 
Quantity

2,876.4 3,227.4
(47.1%) (52.9%)

6,103.8
208,234,000

($29 .31)
12.51 lb

2,977.2 3,591.4
(45.3%) (54.7%)

6,568.6
209,859,000

($31 30)
12.9 lb

3,183.6 4,004.3
(44.3%) (55.7%)

7,187 .9
211,384 ,000

($34. 00)
12.2 lb

Exports 134 .1 241 9 194. 9

1975 1976 1977

Retail stores 
Public eating places 
Institutions

868.3 1,203.5
2,276.7 1,942.9

149.8 187.3

1,299.0 1,624.2
3,377.1 2,623.9

236.7 259.7

1,353.7 1,815.5
3,698.3 2,776.5

237.9 280.8

Subtotal
Percent of total 
Total consumption 
Resident population 
Per capita consumption: 
Value 
Quantity

Exports

3,294.8 3,333.7
(49.7%) (50.3%)

6,628.5
213,051,000

($31.11)
12. 1 lb

267.4

4,912.8 4,507.8
(52.1%) (47.9%)

9,420.6
214,669,000

($43 .88)
13.0 lb

329 .8

5,289.9 4,872.8
(52.0%) (48.0%)

10,162.7
216,332,000

($49 .74)
12.8 lb

473 .4
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Table 12.--Fish consumption compared with total food consumption 
and disposable personal income in the United States, 
1972-77

Year
Fish Total 

consump­ food con- 
tion sump t ion V

Fish consumption 
as percent of 
food consump­

tion

Disposable!/ 
personal 
income(DPI)

Fish 
tion 
cent 

consump­
as per­
of DPI

Total food 
consumption 
as percent 
of DPI

-----  :? billion ---- %

1972

1973

1974

1975

6.10 150.40

6.57 168-10

7.19 189.80

6.63 209.50

4.06

3.91

3.79

3.16

801.30

901.70

984.60

1,084.40

0.76

.73

.73

.61

18.77

18.64

19.28

19.32

1976

1977

9.42 225.50

10.16 246.30

4.21

4.13

1,185,80

1,308.60

.79

.78

19.02

18.82

1/ Department of Commerce, Bureau of Economic Analysis.
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to 31.5 percent in 1977. Only the big processing plants that function 
also as wholesalers were able to make more than modest profits in the 
last 3 years. Smaller processors were less fortunate.

Expenses in fishery product wholesaling were $469.2 million in 1977 or 
11.2 percent of the total marketing bill, the second smallest share after 
fish retailing. Wholesalers' share in 1977 was higher than in all other 
years since 1972. Labor costs at this level increased substantially in 
later years, but the profit margin was badly slashed in 1974 and 1975.

The marketing bill for fish retailing ranks the lowest among all mar­
keting levels. It has been around 7.5 percent of the total bill for most 
of the last 6 years. However, a large increase in the marketing bill 
for retail sales was recorded in 1974 (11.0 percent), indicating more 
fish consumption at home than away from home in a year of economic reces­
sion. (See figure 3 for trends of marketing bills at different levels.)

CONSUMER EXPENDITURES ON IMPORTED FISH PRODUCTS

Imports of edible fishery products measured by quantity reached a record 
high in 1973; 1972 was a close second. From 1974 to 1977, the volume of 
their annual fish imports was less than that in 1972, while the value of 
imports was higher for all those years. Two devaluations of the U.S. 
dollar in 1973 and the continuous high inflation in most foreign countries 
caused the value of fish imports (in dollars) to rise faster than domestic 
fish prices.

Imported fishery products are mostly frozen and canned. Table 10 shows 
their distribution pattern to different outlets in the consumer market. 
Their markup rates at wholesale and retail levels follow those of frozen 
and canned products, although those at the eating places and institutions 
remain the same for all products. (Compare with appendix tables 1 and 2.)

Since processors and wholesalers do not sell directly to consumers, 
consumers spend their food dollars in retail food stores, public eating 
places, and/or institutions. The marketing bills of imported fish from 
the processing/wholesale level down were $2.79 billion in 1977 (table 
8). Adding the sum of marketing expenses to the value of imports yields 
the total expenditures of $4.87 billion by consumers on imported fishery 
products in 1977, compared with $3.23 billion in 1972, $3.59 billion in 
1973, and $4.00 billion in 1974. The decline in consumption of imports 
in 1975 to $3.33 billion was caused by a sharp drop of imported fresh 
and frozen tuna and shrimp, canned salmon, and canned sardines.

CONCLUSION

The result of the aggregate analysis of costs for 1 year of a product 
from production to consumption is the sum of costs and profits at all 
levels, referred to as annual consumer expenditures for that product.
For fishery products, such expenditures are measured either (1) by the
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sum of the exvessel values of all edible fishery products harvested 
minus export values, to which are added costs incurred for processing, 
transporting, importing, distributing, and serving the products to the 
consumer; or (2) by the sum of cash that consumers spent for fish food 
in retail stores, eating places, institutions, and other away—from-home 
establishments. The results of both estimates are identical.

Findings of this study indicate that the total consumption value of 
domestic and imported edible fishery products in the United States for 
1977 reached a high of $10.16 billion, or $49.74 per capita. This was 
an increase both in total value and in quantity from earlier years, 
although quantity did not increase on a per capita basis (table 11).

The ratio of disposable personal income (DPI) spent on total food con­
sumption increased from 18.77 percent in 1972 to 19.32 percent in 1975, 
then dropped to 18.82 percent in 1977. For fishery products, the trend 
of consumption ratios to DPI is just the reverse in the same years—these 
ratios dropped from 0.76 percent in 1972 to 0.61 percent in 1975 and 
increased to 0.78 percent in 1977 (table 12).

Compared to total food consumption, consumer expenditures for fishery 
products declined in 1975, when only 3.2 percent of total food expendi­
tures was spent on fish items that year. This ratio improved to 4.1 per­
cent in 1977 (table 12).

In 1977, price indices of all fishery products increased 13.47 percent 
at the harvesting level2 and 8.04 percent at the wholesale level from the 
previous year, whereas those of all foods increased only 0.8 percent at 
the farm level2 and 4.6 percent for all processed foods at the wholesale 
level2 during the same period. As a result of more rapid increases in 
fish prices at all levels coupled with a steady rise in quantity of fish 
products sold, fish consumption has gained some ground from other foods 
in competing for the consumer's food dollar in 1976 and 1977 (table 12).
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APPENDIX
Methodology in the Calculation of Consumer Expenditures and Marketing Bills

a. Identification of Symbols

i represents individual cost items. There are 16 cost items, i = 1, 2, . . 16 
(See table 4 in the text on kinds of costs—detailed data of cost rates for each 
fishery at all levels are not presented in this paper but in a paper on cost 
analysis.)
j represents functional levels. There are six levels, 

j = 1: Exvessel level 
j = 2: Processing level 
j = 3: Wholesale level 
j = 4: Retail level 
j = 5: Eating places 
j = 6: Institutions

k represents type of product. There are 18 fish products involved, k = 1, 2, . . 18 
(See table 1.)
V represents sales value, Vj, = sales value at the exvessel level after deduction 

of exports; it is also equal to M^ as has been explained in the text.
V2 = sales value at the processing level, etc.
M represents the marketing bill, or sales value minus purchase value.

M£ = marketing bill for the processor 
= V2 - V1, and V2 = M2 + Vj 

M3 = V3 - V2 , etc.
R represents markup rate; R3 = markup rate for the wholesalers

V3 ~ V2 , or V2 . R3 = M3, or V3 = V2 (R3 + 1)

r4 _ V4 - v3 , etc. 

Vo

(See Appendix Tables 1 and 2 for markup rates for different fisheries at dif­
ferent marketing levels, 1972-77.)
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K represents percentages of distribution of fish products from the wholesalers. 
(See table 2 in the text.)

= percentages of distribution of fish to retailers.
= percentages of distribution of fish to eating places.
= percentages of distribution of fish to institutions.

M2 = Vi ’ R2 (Processor's marketing bill is the result of exvessel value 
times processor's markup rate.)

M3 = V2 * R3
M4 = V3 ’ R4 ' (From wholesale level up, each outlet should be adjusted

by the K factor.)

C represents annual cost value (including profit), = the annual total
value spent on jith cost for kth product.

E represents annual consumer expenditures on fish products.
= annual consumer expenditure for kth product.

b. Application of Equations

The end result of the aggregate analysis is the presentation of annual 
consumer expenditures on domestic fish products. Consumer expenditures 
of a product are the summation of all costs incurred from production to 
consumption of that product. For fish products, they can be estimated in 
two ways — (1) the sum of the exvessel value of all edible fish products 
harvested minus export value and add to it costs incurred for processing, 
transporting, distributing, and serving the products to the consumer, and 
(2) the sum of cash consumers spent in retail stores, eating places, 
institutions, and other away-from-home establishments for fish food. The 
results of the two approaches should be identical.
After fish products are processed, processors sell them at a price 

higher than that at which they bought them from the fisherman. The 
processor's sales value (V3) of the processed products is determined by 
the processor's markup rate (R3) of individual products from the exvessel 
value, or V2 = (R3 + !)•
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All the expenses (materials, services, value added, and profit) incurred 
in moving one kind of fish product from the dockside to the consumer through 
different processing and distributing channels are called the marketing 
costs of that product. They are divided into marketing bills according to 
marketing levels. In the report entitled "Cost Analyses of Fish Price 
Margins, 1972-74, at Different Functional Levels — for Management Decisions 
on Production, Distribution, and Pricing Policies," I discuss in detail the 
cost analyses in different classifications by product type and by functional 
level. That report has about 140 cost tables. All cost figures used in this 
study are derived from the findings of the other report.

The processor's marketing bill (M2) of a fish product is the difference 
between the processor's sales value and the exvessel value of that product 
M2 = V2 - Vj. The markup rate is obtained by dividing M2 by the exvessel 
value, or R = V2 - V1 •

V1
Therefore, M2 = V-^ * R2 .

By the same token, M3 = V2 * R3 for the wholesaler,
M4 = V3 * R^ for the retailer, if there is no other 

outlet to reach the consumer.
Here the marketing bill for retailers has to be adjusted according to 

the percentage of fish products distributed from wholesalers or processors/ 
wholesalers because the latter have other distribution outlets besides 
retailers, such as eating places and institutions for away-from-home food 
services. Each product has a different distribution pattern for the three 
outlets according to the percentage of products distributed by the whole­
saler (K). For retailers, the distribution rate is K4; for eating places,
K^; for all other institutions, K^; and

k4 + k5 + k6 = I . (1)

The marketing bills for the three outlets at the consumer level are, 
therefore, adjusted as follows:

M4 = V3 • R4 • K4 (2)
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M V3 (3)* R5 • K55 “

m6 = v3 * R6 * K6 (4)

At any marketing level, its marketing bill for each product is the 
summation of 16 costs (including profit) involved in marketing that 
product. The total costs for kth product at jth level is represented

k = I (5)j jk

There are five marketing levels and one harvesting level in the U.S. 
fishery production and distribution system. The cost bill (16 items) for 
each marketing level is the sales value minus purchase value. At the 
harvesting level the cost is represented by the exvessel value since fish 
are not purchased by the fisherman and there is no purchase cost to deduct. 
Therefore, Vj = .

The sum of five marketing bills and the harvesting bill (M^) for all 
fish products (17 groups) will be the annual consumer expenditure on 
fish consumption.

17
l
 17 6

E =  (M 1 + M + ... + M,) = l l M. , (6)
k=l  Z 6 k=i j = i J»k

At jth level, the marketing costs of all products will be

17 16
M. I l Ci j k 3 k=l 1=1 (7)

When the marketing costs of all six levels are added up for all products, 
the sum total will, by definition, be the consumer expenditures in a 
particular year.

6 17 6 16
E = I M l

3 = 1 J k=l
l l Ci,33 = 1 i=l (8)
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The results of the application of the above equation for the years from 

1972 to 1977 are shown in the last columns of tables 4-9.

As mentioned before, the total value of consumer expenditures is equal 

to the value of fish product sales at retail stores, eating places, 

and other food serving institutions.

6
E = l V. = V. + Vc + V,

j=4 J 4 5 6

= (V3K4 + M4) + (V3K5 + M5) + (V4K6 + M6) (9)

Table 3 shows results of the application of this equation for the years 

from 1972 to 1977.

To prove that the results of equations 8 and 9 are equal, let us first 

figure out the value for kth product charged at the three outlets for 

consumers:

e, = y v
k . , i,k J=4 J ’

V4,k + V5,k + V6,k (10)

k is the sales value of kth product at the retail which is equal to 

the purchased value of kth product from its wholesaler plus the retail 

marketing bill, or
16

V. = V. . • K. + M. , where - J C.j4>k4,k 3,k 4 4,k

The same reasoning applies to ^ and ^ to get:

16 16
Ek V3, k "4 + 1 Cl,4,k + V3,k ' K5 + • 1̂  ̂ Ĉ<i ,5' ,k■  + V*-3,k, K6 + Ci,6,k

i=l

16
= V

3,k ‘ (K44  +'  “K55  +'  V"6'  + E  Ci j k
j=4 i=

l
l

6 16
= V3,k + ^ ^ Ci j ]

j=4 i=l

since K. + K_ + K = 1 (11)
4 5 6
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Here ^ is the sales value of _kth product at the wholesale level and 
is equal to the purchase value from the processor plus wholesale marketing 
bill of kth product.

V3,k V2,k + M3,k

16where V„ , = V, + LV r2 ,k 1 ,k  3 2 ki=l
16

and V, , = yl»k L ci,l,ki=l
16 16 16 ■V3k= I X + J, Ci> 2,k +Ci=l 1’1

3 16
= I I c.1, j >kj=l ±=1

Substituting the above value in equation 11,

_ _ ? V6 6 16
Ek J l Ci a k + l l C. .J = 1 i=l j=4 i,j,

6 
=  =I l Cj   

16

l i=l (13)

17 17 16
E y y y total I “Ekk  = ̂l  ±“x ci»J»kk=l k=

(14)(for all products at all levels)

which is identical to equation 8. Consumer expenditures shown in tables 
4-9 are comparable to the corresponding annual figures shown in table 3.

Note: Detailed data for prices and costs at different functional levels
for the 13 fisheries are voluminous. They are not presented here 
but are available in the Economic Analysis Group, NMFS. The 
distribution pattern at consumer market levels and markup rates 
by level and product types are presented in the report.
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The National Oceanic and Atmospheric Administration was established as part of the Department of 
Commerce on October 3, 1970. The mission responsibilities of NOAA are to assess the socioeconomic impact 
of natural and technological changes in the environment and to monitor and predict the state of the solid Earth, 
the oceans and their living resources, the atmosphere, and the space environment of the Earth.
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research results, major techniques, and special inves­
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prepared by contractors or grantees under NOAA 
sponsorship.
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mosphere, distribution of fishes and marine mam­
mals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS — Re­
ports containing data, observations, instructions, etc. 
A partial listing includes data serials; prediction and 
outlook periodicals; technical manuals, training pa­
pers, planning reports, and information serials; and 
miscellaneous technical publications.

TECHNICAL REPORTS — Journal quality with 
extensive details, mathematical developments, or data 
listings.

TECHNICAL MEMORANDUMS — Reports of 
preliminary, partial, or negative research or technol­
ogy results, interim instructions, and the like.
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