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ABSTRACT

The purpose of this report is to make available import and export

statistics for salmon trade and give a brief summary of current issues

in salmon production, consumption, and trade. The body of the text

includes discussion of the increased salmon production coming from pen-

rearing as well as wild catches. The appendix includes tables of salmon

trade flows for the United States, Canada, Norway, Japan, United

Kingdom, Belgium, France, and the Netherlands. Most tables include up

to 1987 data, with 1988 data used in the text if they were available. 

Salmon production has undergone a rapid transformation with the

influx of pen-reared salmon in the 1980s. Norway, the largest pen-

reared salmon supplier, now exports more to the European Economic

Community (EEC) than does the United States. The United States, which

is the largest salmon producer and exporter in the world, now imports

approximately as much salmon as it produces for domestic consumption.

Japan is the largest consumer of salmon, prefering the sockeye

salmon of the United States and Canada to all other species. Most of

Japan's salmon production originates from the United States Pacific

salmon (Oncorhynchus spp.) fishery. The Atlantic salmon (Salmo salar)

is the preferred farmed species but has yet to make significant inroads

into the Japanese market.

In Europe, both Atlantic and Pacific salmon are imported in the

fresh or frozen product form to be mainly processed into smoked salmon.

The only significant salmon production in the EEC comes from pen-reared

salmon in Scotland and Ireland. Much of the EEC trade is imported

salmon which is then processed and re-exported duty-free.
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This report is descriptive in nature, motivated by the increased

interest in salmon due to increased salmon aquaculture. It is hoped

that this publication will disseminate statistics and references, and

raise issues to help future researchers as they examine world salmon

markets.
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INTRODUCTION

With the spectacular proliferation of pen-raised salmon

(Oncorhynchus spp. and Salmo salar) aquaculture, increased attention has

been directed toward world salmon markets. Salmon aquaculture is among

the most important technological advances in fisheries in this decade.

With the influx of this new and increasing supply of salmon, North

American analysts have become interested in the effects the increased

supply of farmed salmon will have on the world salmon markets. Because

salmon is traded heavily in international markets, it is important to

examine trade statistics from producers and traders of salmon when

assessing the condition of salmon markets in the future.

The object of this report is to disseminate trade statistics from

1982 to 1987 and briefly describe salmon markets as they are today,

paying special attention to pen-raised salmon. Much of this data is not

readily available to the public, particularly information regarding

exports from the United Kingdom, France, the Netherlands, Belgium, and

to some extent Japan. All data except the Norwegian data were made

available to the National Marine Fisheries Service (NMFS) from Data

Research Incorporated (DRI) of Lexington, Massachusetts. U.S. trade

data are from the U.S. Import/Export Data Base derived by the Fisheries

Statistics Division of U.S. Department of Commerce, NMFS, from

Commerce's Bureau of the Census information. The Norwegian data are

made available through the Norwegian Central Bureau of Statistics. The

authors tabulated and summarized all information,

The following report includes a general discussion of salmon

aquaculture, world salmon supply, trading patterns, and data sources,

and an appendix containing export/import data tables.
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SALMON AQUACULTURE

In countries with the most commercially significant aquaculture,

salmon are reared in enclosed net-pens anchored in the ocean. The most

successful country in this endeavor has been Norway, which raised 176

million pounds of Atlantic salmon (Salmo s-alar) in 1988 (see Tables 1

and 2 below).

The increase in world salmon aquaculture has been dramatic. From

1982 to 1988, the world production of cultured salmon (including Land-

based aquaculture and salmon ranching) has increased over 800%. In

1980, salmon aquaculture accounted for 1% of the total world salmon

production; it is projected to account for 29% of the total world salmon

production by 1990 (Table 3). These numbers are even more dramatic when

compared to the North American catch of the higher-valued species of

Table l.--World Atlantic and Pacific salmon aquaculture production by
pen rearing (in thousands of pounds), 1982-87.

Country 1982 1983 1984 1985 1986 1987

Norway 22,630 37,543 49,163 63,173 100,696 103,617
Japan 4,678 3,886 11,131 15,410 16,607 26,846
United Kingdom 4,709 5,591 8,624 15,258 22,791 28,045
Canada 911 723 677 926 2,205 8,819
Ireland 220 567 849 1,592 3,307 4,872
Faroe Islands 132 231 256 1,036 3,020 4,409
United States 1,523 1,861 2,751 4,012 3,086 5,512
Chile 406 207 240 1102 2,522 3,792
New Zealand 11 22 22 551 1,102 2,205
Iceland 66 110 236 201 271 1,764
France 88 88 110 132 441 441
Sweden 22 33 44 176 661 882

Total 35,396 50,065 74,435 105,819 156,831 177,196

Sources: U.S. Dep. Commer. 1987; M. Herrmann 1990.
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Table 2.- -Preliminary and projected world Atlantic and Pacific salmon
aquaculture production by pen rearing (in thousands of
pounds), 1988-90.

Country 1988 1989 1990

Norway 176,370 342,508a 352,737b
Japan 36,547 46,297 41,888
United Kingdom 39,683 72,252 88,185
Canada 25,573 39,242 46,297
Ireland 11,023 14,617 22,267
Faroe Islands 7,937 11,023 13,228
United States 8,371 11,023 12,125
Chile 7,055 13,228 22,046
New Zealand 3,527 4,409 6,614
Iceland 3,086 5,512 11,023
France 441 441 441
Sweden 1,764 2,205 2.205

Total 321,453 463,619 618.997

aIn Pacific Fishing (March 1990), Ken Talley reported that Norwegian
harvests of 44 million pounds of the original estimted harvest of 286
million pounds was held through the winter to be harvested in 1990 which
raised 1990's projected harvest of 308 million pounds to 352 million
pounds.

bIn Pacific Fishing (March 1990), Ken Talley reported that Norway
purchased from the farmers 88 million pounds-of Atlantic salmon to be
frozen and stored in inventory. If all. this salmon is not marketed--in
1990, then Norway’s estimated marketed production would be 264,552 and
the world's total marketed production would be 530,812.

Sources: U.S. Dep. Commer. 1987; M. Herrmann 1990

Pacific salmon (chinook, O. tschawytscha; coho, O. kisutch; and sockeye,

O. nerka), which may be the salmon species most likely to substitute for

the widely farmed Atlantic salmon. By 1990 the volume of farmed salmon

production is projected to be comparable to 60 to 80% of the total North

American catch and will exceed the North American catch of chinook,

coho, and sockeye salmon by 40 to 60% (Herrmann 1990). These figures

are extremely tentative because of the difficulty in forecasting the
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Table 3.- -Farmed production versus world salmon catch (in thousands of
pounds), 1980-90.

Year
Farmed Salmon
salmon catcha

Total
salmon

Percent
farmed

1980 16,979 1,280,417 1,297,396 1
1981 26,713 1,459,286 1,485,999 2
1982 35,396 1,273,232 1,308,628 3
1983 50,065 1,547,022 1,597,087 3
1984 74,435 1,440,285 1,514,720 5
1985 101,819 1,721,375 1,923,194 5
1986 158,831 1,455,165 1,611,996 10
1987 177,196 1,211,928 1,389,124 13
1988 321,453 1,283,048 1,609,124 20
1989 463,619 1,668,068 2,131,687 22
1990 618,997 1,543,234 2,162,231 29

aSalmon catches for 1987-90 are estimates.

Sources: U.S. Dep. Commer. 1987; M. Herrmann 1990.

wild catch and the rapid changes taking place in farmed salmon supplies

due to soft prices in 1990.

Most of the Japanese-farmed salmonis pan-sized coho, salmon which.

is. consumed domestically. Most U.K. salmon aquaculture production is

Atlantic salmon, of which about 50% is consumed domestically. Most of

the salmon raised in Canada (primarily chinook and coho) and in Chile

(mainly coho) are exported. Aquaculture operations in Ireland and the

Faroe Islands produce Atlantic salmon which are mainly exported.

Iceland's main production comes from ocean ranching of Atlantic salmon

which is also mainly exported (Herrmann 1990).

The United States pen-raised salmon come from two states: Maine

and Washington. In Maine, Ocean Products, with an investment of $10

million, is projecting 7 million pounds by the end of 1990 (Redmayne

1988). In Washington, salmon are grown in Puget Sound, and the two main
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products are pan-sized coho and Atlantic salmon. Prospects for

increased production of Puget Sound Atlantic salmon are very good if

opposition to the farms can be overcome. (At present, salmon farmers

must confront objections on aesthetic, environmental, and political

grounds as well as the market concerns of commerical fishermen.)

Atlantic salmon is the preferred pen-raising species because it is

easy to handle and has a comparatively low mortality rate once past the

smolt stage. As the following information shows, Atlantic salmon is the

dominant farmed species, accounting for between 75 and 85% of all farmed

salmon in the last 5 years (figures for 1988-90 are estimates) (U.S.

Dep. Commer. 1987; Herrmann 1990):

Atlantic salmon percentage of world
farmed salmon Production

1980 70
1981 88
1982 83
1983 91
1984 83
1985 83
1986 85
1987 80
1988 76
1989 77
1990 81

WORLD SUPPLY OF CAPTURED SALMON

The world supply of caught salmon is dominated by the United

States, Canada, Japan, and the U.S.S.R. When the United States and

Canada are combined as "North America," the pooled catches account for

the greatest percentages of every species of salmon with the exception

of chum salmon (0. keta). North America captures 90% of the three

highest valued salmon species (chinook, coho, and sockeye) and 61% of
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all Pacific salmon (see Table 4). Because many countries in the late

1970s extended their coastal jurisdiction to 200 miles, the Japanese

salmon catches have been declining. The Japanese salmon harvest

continues to decrease slightly as the U.S.S.R. and the United States

continue reducing Japanese harvest quotas of salmon in their waters.

Chum and pink (0. gorbuscha) salmon, the lower-valued salmon

species, account for 69% of the world's caught salmon in quantity (see

Table 5). Sockeye salmon is the highest-valued species in the United

States, and chinook salmon is second in terms of ex-vessel value (see

Table 6).

Catches of salmon are by no means stable over the years.

Biological and environmental fluctuations, as well as political

decisions regarding hatchery operations and fishing policies, greatly

influence the amount of returning and caught salmon. Most salmon

fishing is regulated by catch quotas set by state and federal

governments, and these quotas are subject to change during a given

fishing season. Table 7 shows the total amount of salmon caught by the

United States and Canada from 1983 to 1988.

Comparing the levels of world farmed salmon production to the

North American catch, it is easy to see the potentially significant

effect that pen-raised salmon could have on North American salmon

markets. Figures 1 and 2 compare the total amount of pen-raised salmon

to the North American catches of all salmon and to the North American

catches of only chinook and coho salmon, respectively.
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Table 4. --Estimated 1986 world catch of Pacific salmon (excluding
cherry) fisheries by species (in thousands of round pounds).

Quantitya Percent of total

Chinook
United States
Canada
Japan
U.S.S.R.

30,845 60
11,464 22
4,888 10
3,919 8

Total 51.116 100

Coho
United States
Canada

J a p a n
U.S.S.R.
Total

Sockeye
United States
Canada
Japan
U.S.S.R.

212,212 70
67,902 22
5,035 2

17,857 6

Total 303.006 100

Chum
United States
Canada.
Japan
U.S.S.R.

86,452 16
55,336 11

336,810 63
53,927 10

Total 532.525 100

Pink
United States
Canada
Japan
U.S.S.R.

268,646
64,816
44,442
89,049

Total 466,953

60,360
29,101
3,915

10,855
104,231

58
28
4

10

100

57
14
10
19

100

aThis table shows approximate catch figures. The Food and Agriculture
Organization of the United Nations (FAO) figures include minor- amounts
of farmed and ranched salmon for the United States and Canada. The
Japanese farmed coho production was subtracted from the original FAO
figures.

Sources: FAO 1989; C. Atkinson, economic consultant, 8000 Crest Dr.
N.E., Seattle, WA 98115. Pers. commun., 1987-89.
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Table 5.- -Total world production of Pacific salmon in 1986 (in thousands
of pounds).

Quantity Percent of total

Chinook 51,116 3
Coho 104,231 7
Sockeye 303,006 21
Chum 532,525 37
Pink 466,953 32
Total 1,457,831 100

Source: FAO 1989.

Table 6 .--Species share of U.S. catch of salmon in 1988 (in thousands of
pounds, ex-vessel dollars, and price).

Ex-vessel Percent of Percent Dollars/
Quantity value quantity of value pound

Chinook 45,672 117,551 8 13 2.57
Coho 47,486 93,506 8 10 1.97
Sockeye 190,036 437,630 31 48 2.30
Chum 146,467 134,689 24 15 0.92
Pink 176,487 127,297 29 14 0.72
Total 606,148: 910,673 l00 100 1.50

Source: U.S. Dep. Comrner. 1989.

Table 7. --U.S. catch of Pacific salmon by species from 1983 to 1988 (in
thousands of pounds).

1983 1984 1985 1986 1987 1988

Chinook 24,424 21,711 27,187 30,845 39,938 45,672
Coho 30,663 51,077 52,044 60,359 39,041 47,486
Sockeye 310,146 229,666 236,077 212,212 227,411 190,036
Chum 79,920 113,340 92,493 86,459 86,320 146,467
Pink -194,146 275,615 319,139 268,646 169,308 176,487
Total 639,299 691,409 726,946 658,521 562,018 606,148

Source: U.S. Dep. Commer. 1989.
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Figure 1. --World farmed salmon production versus the North American
catch of all Pacific salmon.

Figure 2. --World farmed salmon production versus the North American
catch of chinook and coho salmon.



10

WORLD SALMON TRADE

The United States and Canada are the major exporters of Pacific

salmon, with Japan and the European Economic Community (EEC) the leading

importers. (EEC member countries include Belgium, Denmark, France,

Italy, Luxemborg, the Netherlands, Greece, Ireland, Portugal, Spain,

United Kingdom, and West Germany.) Norway is the leading exporter of

farmed Atlantic salmon, while the EEC and the United States are the

major recipients. This section discusses the highlights of salmon trade

flows among major suppliers and recipients.

U.S. Exports of Fresh and Frozen Salmon

In 1988, the United States exported 294 million pounds of fresh

and frozen whole or eviscerated salmon worth $830 million. In the same

year, exports of fresh and frozen salmon, fillets, steaks, or portions,

accounted for 1.7 million pounds of exports worth $4.5 million (U.S.

Dep. Commer. 1989a). Imported salmon may be smoked, salted, pickled,

steaked, filleted, or canned, U.S. exports are summarized in Table 8.

The most important of the fresh and frozen export species by

volume and economic importance is sockeye salmon, valued at $496 million

in 1988. In that year, the United States exported 135 million pounds of

fresh and frozen sockeye salmon to Japan, worth $484 million. Japan is

the dominant U.S. export market for all fresh and frozen salmon,

importing over 60% of every species. Japan's total imports of U.S.

salmon were 238 million pounds, or 82% of total U.S. fresh and frozen

salmon exports (U.S. Dep. Commer. 1989a). The EEC countries, Sweden,

and Switzerland import the bulk of the rest of the U.S. fresh and frozen

salmon exports (see Table 9).

a
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Table 8 .--U.S. exports of fresh and frozen whole Pacific salmon, 1982-88
(in pounds and U.S. dollars).

Quantity Value Price/lb.

Chinook
1982
1983
1984
1985
1986
1987
1988

Chum
1982
1983
1984
1985
1986
1987
1988

Sockeye
1982
1983
1984
1985
1986
1987
1988

Pink
1982
1983
1984
1985
1986
1987
1988

Cohoa
1986
1987
1988

4,596,910 11,333,074 2.47
6,325,967 13,256,938 2.10
3,764,534 9,583,742 2.55
4,438,882 10,209,473 2.30
5,037,543 11,148,290 2.28
9,885,217 30,862,940 3.12

10,621,108 37,272,533 3.51

31,412,945 43,877,477 1.40
28,432,538 33,486,801 1.18
35,830,723 44,661,920 1.25
38,180,451 47,404,919 1.24
46,895,817 59,328,127 1.27
41,435,031 59,537,031 1.44
56,998,384 107,715,685 1.89

126,642,683 232,867,411 1.83
163,583,775 257,416,163 1.57
128,027,827 219,712,538 1.72
154,598,890 302,529,741 1.96
143,271,612 351,367,523 2.45
138,291,675 369;143,817 2.67
138-,322,186 495,621,830 3.58

41,142,949 35,088,051 0.85
10,190,782 9,285,182 0.91
35,215,040 26,402,837 0.75
53,187,254 37,280,182 0.70
51,889,288 44,575,678 0.86
35.601,408 47,999,332 1.35
52.466,124 89,902,026 1.71

25,527,999 46,493,002 1.82
21,253,007 50,605,263 2.38
19,948,249 61,666,976 3.09

aSeparate records of U.S. coho exports were not started until 1986.

Source: U.S. Dep. Commer. 1982-89a.
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Table 9 .--Percent of total 1988 U.S. exports of fresh and frozen Pacific
salmon to various countries.

Japan EEC Canada Other Total

Chinook 76 17 7 0 100
Sockeye 97 1 2 0 100
Chum 64 21 11 4 100
Pink 73 17 2 8 100
Coho 65 24 9 2 100

Note: EEC includes the European Economic Community as well as
Switzerland and Sweden.

Source: U.S. Dep. Commer. 1982-89a.

Norwegian Exports of Fresh and Frozen Salmon

The majority of the U.S. fresh and frozen salmon exports to the

EEC is destined for the smoked salmon markets, where it competes with

farmed salmon, mainly from Norway and Scotland. Norwegian exports to

the EEC are particularly worrisome to U.S. salmon producers and

exporters. Approximately 85-90% of Norway's, production-of salmon is

exported, and the exports are top-quality farmed salmon. Table 10 shows

Norwegian exports of fresh and frozen farmed Atlantic salmon.

Among the European countries, France is the biggest importer,

importing nearly 40 million pounds of Norwegian fresh and frozen salmon

in 1988. Norway now exports more salmon to EEC countries than does the

United States. This is due in part to an expansion of the EEC market

for salmon and in part from a shift in U.S. exports from the EEC to

Japan due to the Norwegian competition. In 1988, Norway exported 107

million pounds of fresh and frozen salmon to EEC countries, compared to

U.S. exports of approximately 35 million pounds.
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Table l0.- -Norway's exports of fresh and frozen farmed Atlantic salmon,
1988 (in pounds and U.S. dollars/pound).

Quantity Pricea

Fresh
North America
Japan
EEC
Other

20,893,281 3.53
4,619,755 3.53

88,973,086 3.11
8,922,152 3.57

Total 123,408,274

Frozen
North America
EEC
Japan
Other

Total

482,080 3.72
18,759,277 3.34
1,776,800 3.55

999,282 3.91

22,017,439 3.39

3.23

aThese prices are free on board (FOB) Norway.

Source: Norwegian Central Bureau of Statistics 1988-89.

Norway's exports are highly seasonal; exporters take advantage of

demand during the holiday seasons in the EEC and try to avoid the peak

Pacific salmon fishing seasons. As shown below, nearly 30% of all fresh

Norwegian exports are exported in November and December, while only 5%

are exported during North America's biggest salmon fishing month of

August (Norwegian Central Bureau of Statistics 1987-88):
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Month

January
February
March
April
May
June
July
August
September
October
November
December

Percent of annual
Norwegian exports

8.6
7.0
8.2
6.3
6.9
6.2
6.4
5.1
7.3
8.6

12.4
16.8

U.S. Exports of Canned Salmon

For canned salmon, the United Kingdom was the United States

largest export market, importing half of all U.S. exports of canned

salmon in 1988. In terms of quantity and total value, the largest 1988

exports of canned salmon were pink salmon. However, canned sockeye

salmon had the highest price (see Tables 11 and 12).

With consumers' increased awareness about healthy lifestyles and.

their perception that fresh and frozen salmon are healthier than the

canned product, canned salmon is diminishing in importance to the United

States. Only pink salmon is currently sold more in canned form than in

fresh and frozen forms. As recently as 1971, the majority of sockeye,

chum, pink, and coho were all being sold in canned rather than in fresh

or frozen form (see Table 13).

a
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Table ll.- -U.S. exports of canned Pacific salmon, 1982-88 (in pounds and
U.S. dollars).

Quantity Value Price/lb.

Chum
1982
1983
1984
1985
1986
1987
1988

Pink
1982
1983
1984
1985
1986
1987
1988

Sockeye
1982
1983
1984
1985
1986
1987
1988

6,314,272 7,365,729 1.17
5,004,091 6,066,832 1.21
2,796,667 3,476,905 1.24
2,550,887 3,114,801 1.22
1,676,175 2,001,933 1.19
2,456,410 3,491,933 1.42
1,071,589 2,478,149 2.31

20,804,849 28,048,491 1.35
22,145,538 31,532,533 1.42
20,824,790 29,682,711 1.43
19,830,797 27,462,868 1.38
38,611,185 52,599,253 1.36
17,389,530 32,077,077 1.84
13,701,936 31,577,053 2.30

10,235,843 23,874,987 2.33
21,963,683 50,315,000 2.29
23,237,631 50,050,000 2.15
24,094,303 49,386,000 2.05
14,371,896 38,225,741 2.66
11,083,829 37,680,703 3.40
11,867;446 38,097,001 3.21

Source: U.S. Dep. Cornmer. 1982-89a.

Table 12.- -Percent of total quantity of U.S. canned 1988 exports of
Pacific salmon to various countries.

EECa
Australia and
New Zealand Canada Other

Sockeye 71 9 18 2
Chum 70 1 28 1
Pink 52 31 16 1

aEEC includes the European Economic Community, Switzerland, and Sweden.

Source: U.S. Dep. Cornmer. 1989a.
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Table 13 .--Percentage of quantity of Alaskan Pacific salmon canned
versus fresh, frozen, and cured, 1971-85.

Sockeye Pink Chum Coho King Total

Ca F C F C F C F C F C F

1971 93 7 98 2 80 20 58 42 18 82 86 14
1975 79 21 94 6 41 59 5 95 8 92 67 33
1980 45 55 84 16 48 52 22 78 10 90 57 43
1985 14 86 67 33 9 91 3 97 1 99 36 64

aC is canned salmon; F includes fresh, frozen, and cured salmon.

Source: K-W Poon 1987.

Canadian Exports

The bulk of Canadian exports of frozen chinook salmon goes to the

United States: the majority of frozen chum and coho salmon are shipped

to the EEC, while the largest share of frozen sockeye salmon is sent to

Japan. Pink salmon exports from Canada are not reported. The bulk of

canned pink and.-chum salmon goes to the EEC, while the majority of.

canned sockeye- is sent to France. Table 14 shows Canada's 1987 exports.

in pounds and U.S. dollars.

United Kingdom Exports

The United Kingdom is the biggest exporter of pen-raised salmon in

the EEC. About 50% of the total U.K. salmon production is consumed

domestically and the rest is exported. Tables 15 and 16 summarize the

exports of U.K. salmon by country for 1986, and in total for 1982-86,

respectively. Fresh Atlantic salmon is mainly from Scotland: smoked

salmon is Scottish in origin or re-exported Pacific salmon. U.K.

exports of fresh salmon rose 580% from 1982 to 1986, and the U.K.'s 70%
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Table 14.- -Canadian exports of canned and frozen salmon in 1988 (in
pounds, U.S. dollars, and U.S. dollars per pound).

Quantity Value Price/lb.

Frozen chinook 5,421,200 20,334.769 3.75
Frozen coho 9,395,823 32,895,912 3.50
Frozen sockeye 6,317,574 34,350,370 5.44
Frozen chum 17,728,866 41,607,215 2.35
Canned sockeye 7,585,092 35,685,382 4.70
Canned pink 20,944,477 57,230,032 2.73
Canned chum 1,424,590 3,193,304 2.24

Source: Statistics Canada, unpubl. data. 340 Sinclar Centre, 757 W.
Hastings St., Vancouver, British Columbia, Canada V6C 3C9..

Table 15.- -United  Kingdom exports of fresh, smoked, and canned salmon in
1986 (in pounds).

Country Fresh Smoked Canned

United States 1,270,911 465,353 149,612
Belgium 239,691 56,383 4,694
Denmark 87,060 0 0
France 5,003,429 459,577 21,821
West Germany 282,295 10,071 7,414
Italy 15,196 232,076 14,478
Netherlands 1,985,501 46,220 500,206
Canada 140,084 63,140 2 5 , 4 4 4
Japan 893 7,123 0
Greece 1,627 15,483 7,385
Ireland 210,468 4,936 1,303,709
Portugal 573 86 0
Spain 30,968 2,780 42,556
Other 164,672 372,415 81,368

Total 9,433,309 1,735,684 2,158,687

Source: Data Research Incorporated, unpubl. data. 1750 K St. N.W.,
Washington, D.C. 20006.

increase in smoked salmon exports is a direct effect of increased

Scottish pen-raised Atlantic salmon supplies. There were over 2 million
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Table 16 .--United Kingdom exports of fresh, smoked, and canned salmon,
1982-86 (in pounds).

Fresh Smoked Canned

1982 1,387,105 1,019,873 2,376,018
1983 2,192,082 1,074,397 3,312,889
1984 3,943,373 1,310,461 2,958,320
1985 6,485,344 1,607,926 2,251,534
1986 9,433,309 1,735,684 2,158,683

Source: Data Research Incorporated, unpubl. data. 1750 K St. N.W.,
Washington, D.C. 20006.

pounds of canned salmon exports, which were mainly processed from

Pacific salmon imports.

Tariffs

Canadian, U.S., and Norwegian salmon are mainly exported as fresh

or frozen whole fish because of the high duty rates on processed salmon.

Most of the salmon in the EEC is not consumed fresh or frozen, but

rather is smoked. In the 1980s, France, the largest EEC market, has

consumed 70 to 90% of all its Pacific salmon smoked (Monfort 1988).

Over 50% of the Atlantic salmon imported to France are also smoked.

Denmark prefers to import raw pen-raised Atlantic and wild Pacific

salmon to smoke; most Danish smoked salmon is exported to other EEC

countries. Much of the Atlantic and Pacific salmon exported to EEC

countries is processed and re-exported. This is due to the fact that

although the EEC has high tariffs on processed salmon, the product is

traded without tariffs among EEC members (see Table 17 below). Most

pen-raised salmon is exported fresh, but demand is increasing for frozen
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Table 17.- -EEC and Japanese duty rates on U.S. exports of salmon in
1986.

EEC % Japanese %

Whole fish, chilled or frozen 2.0 5.0
Smoked salmon 13.0 15.0
Salmon salted or in brine 11.0 12.0
Salmon fillet, salted or in brine 15.0 12.0
Prepared or preserved salmon 5.5 7.2

Sources: M. C. Monfort 1988; Y. Tashiro 1988.

imports because processors can store the salmon in inventory and smoke

it when demand is high. Nearly all U.S. exports are frozen.

U.S. Imports

With the emergence of pen-raised salmon production, U.S. imports

of salmon have increased dramatically in the off-season for Pacific

fishing (see Table 18) due to the demand for fresh salmon, dominated by

east coast restaurant demand. Until the emergence- of pen-raised salmon,

most U.S. imports were fresh Canadian chinook, coho, and chum salmon-.

In, 1982, the United States. imported just one million pounds of Atlantic

salmon from Norway; whereas in 1988, the United States imported 20

million pounds of Norwegian farmed salmon. In 1988, the United States

was the third largest market for Norwegian salmon, behind France and

Denmark.

As shown in Table 19, most fresh imports come from Canada and

Norway, although significant amounts of pen-raised salmon are also

imported from Chile. The east coast utilizes most of the Norwegian

salmon, with New York City accounting for 50% of total Norwegian imports

in 1986. Boston accounted for nearly 50% of Scottish and Irish imports
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in 1986. Los Angeles accounted for 40% of Chilean imports and Seattle

accounted for 90% of Canadian imports (Anderson and Hurst 1987). Nearly

all imports from countries other than Canada are farmed, with the fresh

Canadian imports being a mixture of farmed and caught salmon and the

frozen Canadian imports being caught salmon.

Seventy-eight percent of U.S. imports were fresh salmon in 1988.

In terms of quantity, Canada is still the biggest exporter to the United

States supplying almost 24 million pounds in 1988 with Norway a close

second, supplying 20 million pounds. In terms of value, Norway is by

far the leading exporter to the United States. However, price is

highest for the Scottish salmon imports. If Peyton's (1988) U.S.

consumption figures of 88 million pounds of fresh and frozen salmon for

1987 are accurate, then approximately 48% of all U.S. fresh and frozen

Table 18.--U.S. imports of fresh salmon, 1988 by month (in pounds and
U.S. dollars).

Month Quantity Value Price

January
February
March
April
May
June
July
August
September
October
November
December

Total 39,236,949 125,555,440 3.20

3,084,984 10,753,058 3.49
2,801,792 9,206,929 3.29
3,145,740 10,874,601 3.46
3,188,210 11,313,176 3.55
2,413,393 8,633,674 3.58
2,076,015 7,641,199 3.68
2,493,284 8,033,920 3.22
3,553,516 11,304,105 3.18
3,504,354 11,168,904 3.19
4,786,403 12,405,279 2.59
4,141,973 11,558,232 2.79
4,047,285 12,662,363 3.13

Source: U.S. Dep. Commer. 1989b.
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Table 19.- -U.S. imports of fresh and frozen salmon in 1988 by country
(in pounds and U.S. dollars).

Quantity Value

Percent Percent
FOB* of of
price quantity value

Fresh
Canada
Chile
Iceland
Norway
U.K.
Other

Total 39,236,949 125,555,440 3.20 100 100

Frozen
Canada
Norway
Other

Total 10,906,862 29,617,816 2.72 100 100

14,248,878 39,319,782 2.76 36 31
2,590,872 6,661,836 2.55 7 5

717,421 2,550,114 3.55 2 2
19,687,844 69,240,486 3.52 50 55

830,651 3,616,540 4.35 2 3
1,161,283 4,166,682 3.58 3 4

9,406,623 24,120,044 2.56 86 82
403,109 1,579,000 3.92 4 5

1,097,130 3,918,772 3.57 10 13

*Free on board.

Source: U.S. Dep. Commer. 1989b.

salmon consumption is imported and the value may be higher. In 1982,

only 12% of all U.S. fresh and frozen consumption was imported. U.S.

imports of fresh and frozen salmon have increased 385% from 1982 to 1988

with fresh salmon imports alone increasing 618%.

The imports from Scotland and Norway are farmed Atlantic salmon,

whereas imports from other countries are farmed chinook and coho salmon

and all species of ocean-caught Pacific salmon.

Japanese Consumption and Imports

Japan leads the world in terms of total fish and salmon

consumption, consuming more than one-half of the annual world salmon
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supply. For this reason, consumption patterns for this market will be

discussed in more detail, in contrast to other markets. Japan's 1987

consumption of salmon was approximately 610 million pounds (Tashiro

1988). Seafood has traditionally been an important source of protein in

Japan. Historically, most fish was consumed as a salted commodity

because salted fish had a longer shelf life before refrigeration was

prevalent. Salmon, which is still mainly consumed in the salted form,

is the second most consumed fish in Japan in terms of quantity and the

first in terms of value (see Table 20) (Kikuchi 1987).

Most Japanese salmon is filleted. Filleted salted salmon is easy

to prepare and need not be eaten the same day it is purchased. Filleted

salmon can be eaten without bothering with bones or skin, and there is

very little waste. With more Japanese entering the work force, ease of

cooking is becoming a more important consideration in food

purchases. Traditionally, a Japanese meal has consisted of rice and a

side dish. A popular Japanese breakfast, and sometimes lunch, consisted

of salted salmon, baked salmon, and plain rice (Kikuchi 1987). However,

the Japanese meal is changing; with the younger generation becoming more

Westernized, meals of rice and a side dish are being replaced by more

breads and pastas and red meat (Kikuchi et al. 1988). This will

diminish the demand for salted salmon as will the fact that consumers

are preferring a less salted taste in their meats (Tashiro 1988). As

refrigeration becomes more prevalent, more frozen fillets are being

sold.

Besides salted and filleted frozen salmon, the Japanese consume

salmon smoked and in sushi, two high-valued product forms. Generally,

Canadian salmon is preferred for these two markets because Canadian
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Table 20.- -Household consumption of fresh and salted seafood and meats
in Japan: 1981-85 average total quantities and total
expenditures (per year per household).

Quantity Value

Percent Grams Percent Yen

Squid 9.2 6,195 6.8 6,870
Salmon 7.5 5,084 9.1 9,260
Horse Mackerel 5.4 3,668 4.5 4,547
Sardine 5.0 3,377 1.8 1,860
Tuna 4.6 3,091 8.2 8,329
Flounder 3.9 2,655 3.4 3,448
Shrimp and Prawns 3.8 2,543 6.6 6,733
Saury 3.4 2,311 1.8 1,834
Yellowtail 3.3 2.263 5.0 5,017
Mackerel 3.2 2,153 1.2 1,202
Bonito 2.0 1,354 2.1 2,175
octopus 1.9 1,289 1.9 1,883
Salted Cod Roe 1.5 1,041 3.2 3,275
Sea Beam 1.5 993 2.3 2,340
Crab 1.3 873 1.7 1,719
Cod 1.1 758 0.5 545
Other seafoods 41.4 27,961 39.7 40,214

Seafood Total

Pork
Chicken.
Beef

100.0 67,609

19,181 28,823
14,415 14,679
9,764 30,653

100.0 101,251

Source: A. Kikuchi 1987.

sockeye salmon is perceived to be of higher quality because it has a

higher fat content and a redder flesh than Bristol Bay sockeye (Leitz

and Wright 1988). Recently, a higher demand has developed for Norwegian-

salmon for the smoking market because it is a stable, high-quality

product (Tashiro 1988).

The Japanese are perhaps the most quality-conscious consumers in

the world and require certain attributes of their food. As with beef,

the Japanese prefer the fattier salmon of the Pacific Coast. They also
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like the deep red muscle of sockeye. and coho salmon. One of the

problems in marketing Canadian farmed coho and chinook salmon in Japan

is that the muscle of these fish, does not have the deep red color that

the Japanese prefer (Anderson and Hurst 1987). The most heavily

consumed salmon in Japan is sockeye. Japan imports over half of North

America's sockeye catch. In 1987, the Japanese landed 3.7 million

pounds of sockeye salmon in the high seas fishery and imported 130

million pounds of sockeye salmon from North America.

Despite Japan's preference for high quality salmon, a market has

grown for lower quality salmon, especially domestically caught chum

salmon. These salmon may be fried in the filleted form, ground into

salmon burgers, or flaked for a complement to plain rice (Kikuchi 1987).

The demand for canned salmon is very small in Japan. For almost all

forms of final salmon consumption other than fresh and frozen, frozen

Pacific salmon and fresh and frozen Atlantic salmon are used as raw

material for Japanese processing companies.

There is wide variation in seasonal consumption of salmon in

Japan. A survey is taken daily in Japan and aggregated and published

monthly. Table 21 shows the quantities and percent of salmon consumed

in Japan in various months in 1987.

December salmon expenditures are approximately 140-150% higher

than those of other months, This is because in Japan there are large

celebrations for the New Year Holiday which include traditional

feasting. High quality food is bought with money from paychecks that

are often 50% more for Japanese workers in December due to end-of-year

bonuses (Herrmann et al. 1989).
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Table 21.- -Salted salmon and food purchases in Japan by month in 1987.

Salmon Food

Percent of Percent Percent
quantity of value of value

January
February
March
April
May
June
July
August
September
October
November
December

Total

4.6 4.7 7.1
5.8 6.0 7.2
6.7 6.8 8.2
6.6 7.7 7.9
7.4 7.7 8.4
7.4 8.0 8.0
8.4 8.6 8.5
8.5 8.8 8.9
8.0 8.0 8.0
8.2 8.7 8.2
8.4 8.0 7.9

19.9 19.2 11.8

100 100 100

Source: Statistics Bureau, Management and Coordination Agency 1988.

European Economic Community Imports and Consumption

The EEC imports most of the remaining North American salmon, with

France consuming the most fresh and frozen salmon and the United Kingdom

importing the most canned salmon. Most salmon traded between EEC

countries is imported fresh or frozen, and then traded fresh, frozen, or

smoked. As newcomers to the EEC (1985), Spain and Portugal still have

higher tariff rates (until 1993) on most forms of salmon than the rest

of the EEC (see Table 17), and most exports to these two countries are

re-exports through other EEC countries. Spain has a 0.5% tariff on

fresh whole fish, 4.5% on fresh fillets, 4.5% on salted fish, and 10.4%

on frozen fish. Portugal has a 18.5% tariff on fresh-frozen whole fish,

22.5% on fresh fillet, 21.8% on frozen fillets, and 17.8% on salted

salmon (U.S. Dep. Conuner. 1988).
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Reports of France's 1985 imports of smoked salmon reveal that re-

exportation in the EEC takes place in processed salmon:

Exporting country Quantity (pounds)

United States 22,174
United Kingdom 363,656
Belgium 338,707
Denmark 686,025
West Germany 33,616
Italy 3,433
Netherlands 1,898
Norway 229,514
Sweden 16,089
Canada 2,868
Finland 0
Ireland 60,023
Faroe Islands 0
Other 9,295

Total 1,689,766

Danish smoked salmon is highly desired in France, and this is solely re-

exported salmon. Much of the exports from the United Kingdom are smoked

Scottish pen-raised Atlantic salmon. The demand for smoked salmon is

highly seasonal, peaking during the December holidays as shown below for

the household consumption of smoked salmon in France in 1986 (Monfort

1988):

Four-week period Percent

1 14.2
2 2.8
3 3.4
4 8.0
5 3.3
6 2.3
7 1.5
8 0.9
9 1.5

10 2.0
11 3.8
12 5.5
13 50.9



27

(Note that Period 4 was the Easter holiday period in 1986.)

France is the most important market for salmon in the EEC and the

world's third most important salmon market behind Japan and the United

States, consuming approximately 77 million pounds of salmon in 1986.

France produces only a little over 0.5 million pounds annually; its

salmon consumption is almost all from imports. These are primarily

frozen whole from North America, fresh or frozen from Norway, and smoked

from the United Kingdom and Denmark (Monfort 1988). Overall, seafood

demand in France is increasing at about 5% annually motivated by a

concern about eating more healthful foods and a perception that seafood

is a healthful food (Miller 1986a).

In France, the Norwegian, Danish, Irish, and Scottish Atlantic

salmon are the first choice of consumers for taste. Of the Pacific

salmon species, the French prefer chinook and coho. Experts believe

that increased imports. of Atlantic salmon will affect the demand for

coho salmon but that chinook salmon, with its high oil content.and loyal

clientele, may not be affected to a.large extent (Anderson and Hurst

1987). Smoked salmon is traditionally consumed in France as an

appetizer at home or in restaurants, It is usually served in long, thin

slices with lemon and warm toast (Monfort 1988).

Of the fresh and frozen salmon consumed in France, the cuts are

whole fish, slices, or fillets. Small size chum and pink salmon are

also sold for ready-made frozen meals (Monfort 1988).

The French market for canned salmon is small, with an estimated

annual consumption of only about 8 million pounds, most of which is chum

salmon. As in other countries, canned salmon is not perceived to be as



28

nutritionally wholesome. as fresh, frozen, or smoked salmon (Monfort

1988).

Salmon products, especially smoked and higher valued species, are

thought to be a luxury in France. They are thought to compete with such

highly valued foods as smoked oysters, fresh fruits, and other smoked

fish for appetizers and a range of red and white meats when served as a

main course (Monfort 1988; Shaw and Muir 1987).

The United Kingdom is the largest European market for canned

salmon, certainly being the most important market for U.S. canned

exports. Twelve percent of all U.K. seafood' is consumed in the canned

form (Miller 1986b). Sockeye salmon is the preferred canned species

because of its color and oil content, but high prices for sockeye salmon

increase the demand for chum and pink salmon. Canned salmon is popular

for use in salads and sandwiches., particularly in afternoon teas (Lent

1984). This demand strengthens during the summer months.

Much of the consumption of domestic noncanned salmonin the--United

Kingdom has been taken over by Scotland-raised, salmon. The U.K..

consumers prefer smoked Atlantic salmon to smoked Pacific salmon. In

1984, the 65 Scottish fish smokers switched from using mostly Pacific

salmon to using Atlantic salmon, and the Irish are following suit. The

preference is first for Scottish-raised Atlantic salmon, followed by

those from Norway. About 50% of Scotland's fresh salmon eventually ends

up in the United Kingdom to be consumed as fresh, frozen, or smoked

salmon (Fitzgerald l987).
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Other European Economic Community Countries and Sweden

Seventy-five percent of the salmon imported by Germany is smoked.

The Germans prefer troll-caught chinook, coho, and Atlantic salmon for

curing. Some of the smoked fish is re-exported, but in smaller

quantities than from France.

Denmark imports large amounts of highly valued Pacific salmon and

Atlantic salmon for smoking and re-exporting. Danish smoked salmon is

very popular in the EEC.

Sweden is another growing salmon market. Pink and chum salmon are

imported for sale in retail stores in whole or roast form. Smoked and

pickled salmon are also processed in Sweden (Lent 1984).

DATA DISCUSSION

All of the data discussed in this report, except that for Norway

and the United States, were compiled from data provided to the National

Marine Fisheries Service by Data Research Incorporated. The Norwegian

data were purchased from the Norwegian Central Bureau of Statistics;

some of this data may have been compiled from other sources. The

Canadian data may be purchased from Statistics Canada and the U.S data

from the Department of Commerce, Bureau of Census.

A number of characteristics of the data should be noted, and we

will highlight some of them here, First, weights and values are shown

in different units of measurement depending on the country (e.g., the

U.S. data are in pounds and U.S. dollars, while the Canadian data are in

metric tons and Canadian dollars), Exchange rates are given separately

in Table A-58.
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The prices in the Canadian data are in Canadian dollars per pound.

When interpreting these prices, which the authors calculated by dividing

value by quantity, one should exercise caution because quantities are

rounded to metric tons, so at low quantities the computed prices may be

inaccurate.

The Norwegian data are for 1982-87. The remainder of the

export/import data are from 1982 to June of 1987. Data from the EEC,

Japan, and Canada for July through December of 1987 were not tabulated

because they were deemed by the authors to be highly inaccurate. For

this reason, data for Canada for July through December 1987 were taken

from Statistics Canada.

There are also some missing observations. For June 1986,

observations are missing for Belgian exports of smoked and canned salmon

and Belgian imports of fresh, frozen, smoked, and canned salmon.

Observations are missing for the French imports of fresh salmon for

January and February of 1986. Observations are missing for June of 1986

for the Netherlands imports of smoked and canned salmon.
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APPENDIX: EXPORT/IMPORT TABLES

We used the figures in the Appendix tables as our data base for

the analysis of the worldwide import and export of Pacific And Atlantic

salmon.

The numbers reported in the Appendix tables have been compiled

from the original sources, The authors do not accept responsibility for

the accuracy of the numbers reported in the original sources.
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