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Preface:

This working paper summarizes the results of a Sea Grant input-output
analysis of California fisheries and seafood industries. It shows
patterns of purchases and sales by California fishermen and seafood
processors and describes interdependencies that link California

fisheries to the rest of the state's economy. The analysis was
conducted using the California Interindustries Fisheries (CIF) model,
which is described in The California Interindustry Fisheries (CIF) Model:
An Input-Output Analysis of California Fisheries and Seafood Industries,
Volume |1, California Sea Grant Working Paper P-T-6.

The CIF model presented here and in Volume Il is based on 1380 fishery
and market conditions. The model contains 19 fish harvesting sectors,
9 fish processing sectors, and 30 non-fishery sectors, as well as a
household sector and import/export sectors.

This volume gives instructions for using the CIF model and presents
tables that describe: 1) the species composition of fish landings by
each fish harvesting sector, 2} the species composition of fish purchases
by each fish processor and California household, 3} the 1980 dollar
transactions between fish harvesting and processing sectors, and 4)
income, production, and employment multipliers for each fish harvesting
and processing sector.

The results presented here will help in evaluating the direct, indirect,
and induced economic impact of California fisheries. Readers interested
in the input-output relationships, the distribution of costs, or the
location of markets for specific industrial sectors should refer to the
second volume of this analysis.

The California Sea Grant Working Paper Series was established to make
preliminary data, techniques, and reports under publication consideration
available to government agencies, industry, fishermen, and the public.

In a working paper, neither the research results presented nor the
publication itself has undergone critical peer review according to the
gulidelines of the publications policy of the California Sea Grant College
Program. This report is being made available to government agencies,
industries, fishermen, and individuals to determine the CIF model's
validity and potential applicability in determining the economic value

of our fisheries resources.
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I. INTRODUCTION

The Purpose of the Model

The CIF model was designed to show how California fishing
industries are linked to each other and to the rest of the California
economy. By describing the flow og dollar purchase and zales from
fishing and seafood industries, the model illustrates how changes in
fishery related industries affect other industries and households. By
adding together the impact of fisheries on all California industries,
the model generates Economic Impact Multipliers that show the jobs,
incomes, and sales that are generated throughout California by fishing
and seafood industries. The impact calculator that is described here
can be used to estimate direct, indirect, and induced economiec impacts
and can be applied to evaluate any conditions or policies that affect
landings by California fishermen or sales by California's seafood

[1]

procesasors.

The Design of the Model

The first step in developing the CIF model was to put all
California's fish harvesting and fish processing activities into

loglecal groups called industrial sectors, FEach secter represents

vessels or firms with similar characteristics and operating units in

each industrial secteors are assumed to purchase and sell the same kinds

of goods and services. The CIF model contains 19 fish harvesting

[1] The term indirect refers to impacts that result from interindustry
purchases and sales: the term induced refers te impacts that result
from changes in household inccme and asscciated purchases and

sales.
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sectors, § fish proceszing sectors, and 35 nonfishery sectors which
represent all industrial activities im the state: they are listed in
Table 1.

Transactions Data for the CIF Model

The distributions of costs and sales for each of the 19 fish
harvesting sectors were estimated from a survey of California fishermen
conducted during the spring of 1981 with the cocperation of the Pacifie

Coast Federation g£ Fishermen's Associations.

The distributions of costs and sales for the 9 fish processing
sectors were estimated from a survey of California fish buyers
(wholesalers, processors, restaurants, etc.) which was conducted during

the summer of 1981 with the cooperation of the California Seafcood

Institute,
Costs and sales data for nonfishery sectors were acquired from
U.S. Department of Commerce publications and studies by the U.S. Bureau

of Labor Statistics and the U.S. Forest Service,

All fisherf related costs and sales data were analyzed by industry
representatives, National Marine Fishery 3Service and California
Division of Fish and Game personnel, and Sea Grant researchers before

they were used in the CIF model,
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II. THE RESULTS OF THE CIF MODEL

The Fish Harvesting Table

Survey results were used to produce a fish harvesting table,

Table 2, which shows the dollar value of 1980 fish landings in
California by each of the 19 harvesting sectors. Reading across a row
for a given sector shows the market value of each species of fish that
was caught by that sector during 1980 and the total dollar value of
1980 landings by that sector., Reading down the column for a given
species shows the dollar value of landings of that species by each of
the 19 harvesting sectors and the total landed value of that species
during 1980.

Note that single-purpose fleets, such as Sector U4 (Tuna
Purse Seiners), caught only tuna {Species 9}, On the other hand, less
selective fleets, such as Sector 7 (Other Gillnetters) caught many
different species. The ex-vessel value of landings by fleet and by
species will normally change from year to year; Table 2 shows the
distribution of the California harvest during calendar year 1980.

The Fish Processing Table

It is assumed in the CIF model that fish harvesters in California
sell their catches to fish processing sectors and make no direct sales
te consumers. Sales information provided by fishermen and purchase
information provided by fish buyers were used to develop Table 3 which
shows the dollar value of ezach species of fish sold by California
fishermen to California fish processors.

The Harvester-Processar Transaction Table

Tables 2 and 3 were used to develop Table Y4 which shows the value
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of dollar transactions between each of the 19 fish harvesting sectors
and each of the 9 fish processing sectors, It is based on the
assumption that fish processors buy each specles from fish harvester in
proportion to each harvester's take of each species, If harveating
sector X takes 10% of Speciesz A, then processors are assumed to make
10% of their purchases of Speclez A from harvesting sector X and so on.

The California Interindustry Fisheries (CIF) Model

Just as Table U shows the dollar transactions between each of the
19 fish harvesting sectors® and each of the 9 fish processing sectors,
the complete CIF model shows dollar transactions that link all 63
industrial sectors of the Califorhia economy, The CIF model 1is
presented in Appendix A; it shows the 1980 dollar purchases-and sales
by each fishery oriented sector (Sectors 1-19 and 20-28) and how these
sales are related to dollar purchases and sales by the nonfisheries
sectors (Sector 29-63).. The value of transactions involving California
households is shown in Sector 64 and other final demand and other value
added, which includes purchases and sales outside California, are shown
as Sector 65.

Note that each industrial sector has a row and 2 column in the CIF
model. Reading across the row for the given sector shows its sales (in
$ millions) to other California sectors, to California households and
sales to other final demand which includes sales outside California.
Reading down the cclumn for a given sector shows its purchases
(in % millions) from other California secters, from California
households and from outside California. The cover page for Appendix A

shows how infcormation is presented in the CIF model.
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III. A DESCRIPTION OF THE CIF ECONOMIC IMPACT CALCULATOR

In order to estimate the direct, indirect, and induced economic
linkages among economic sectors and to assess the full impact of
fishing oriented industries, the figures in the CIF model must be
transformed from $ transactions (as shown in Appendix A) to technieal
coefficients and then to multipliers, The intermediate steps required
to get from $ transactions to economic multipliers are detailed in Sea
Grant Technical Report Number 81-2: only the results are qescribed
(2]

here.

Qutput Multipliers

The direct, indirect, and induced sales in California per dollar of
direct fish sales are shown in Table § for each fish harvesting sector
and in Table 6 for each fish processing sector.

Income Multipliers

The direct, indirect, and induced personal income impacts in
California are shown in Table 7 for fish harvesting sectors and in
Table 8 for fish processing sectors. Columns t-3 show the personal
income generated per dollar of fish sales by each sector. The Type I
and Type II multipliers (Columns 4 and 5} show the direct, indirect and
induced increases in California personal income per dollar of direct

personal income generated by each sector. Both sets of Fiﬁures, per $

(2] Type I multipliers and Type II multipliers are presented. Type I
multipliers show the indirect impact of interindustry linkages and
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of fish sales and per $ of direct income, can be useful in evaluating
economic impacts.

Employment Multipliers

The direct, indirect, and induced California employment impacts
are shown in Table 9 for fish harvesting sectors and in Table 10 for
fish processing sectors. Columna 1-3 show the number of job® generated
in California per $ million in direct fish sales by each sector, Type
I and Type II multipliers (Columns U and 5) show the number of jobs
generated throughout the California economy for every job in a fishery
related sector. Both sets for figures, per $ million in fish gales and
per direct job, can be useful in evaluating economic impacts.

To provide a reference, the Type II multipliers for fishery
oriented and nonfishery sectors of the CIF model are presented in Table
11 with their approximate rank (High to Low). Any intersectoral
comparisons of multipliers should be baséd on the values presented in

this report and not to multipliers from other sources.[3J

[3] Readers who encounter sconomic multipliers from other sources that
conflict with those presented here are encouraged to notify the
authors at the Center for Marine Studies, San Diego State
University (714)265-6523.
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IV, USING THE CIF ECONOMIC IMPACT CALCULATOR

The CIF economic impact calculator is a powerful general=-purpose
forecasting tool which can be used for most California fisheries.
However it requires the user to provide some details before each
application.

The model shows the direct, indirect, and induced changes in
economic production, personal income and employment per $ million

change in sales by each sector, To forecast the economic impact of

specific changes in biological, economic, political, or regulatory
conditions, the user ia required to estimate how the planned or
expected change will affect direct sales in each related sector., In
most cases, the CIF economic impact caleculator is then applied as
follous:tu]
"STEP 1 Estimate the expected change in direect sales for each
relevant sector.

STEP 2 Look up output, income, and employment entries for each

relevant sector using the per $§ fish sales columns in

Tables 5, 7, and 9.
STEP 3 Multiply the expected change in direct sales for each
sector (Step 1) by the appropriate entries obtained from

Tables 5-10 (Step 2).

[3] The current version of the CIF model generates econcmic impacts cn
the assumption that a change in the market value of output for a

given sector is associated with a proportional change in the market
value of inputs used by that sector. Where alternative assumptions

are more appropriate, the CIF model needs to be modified as
discussed in Sea Grant Technical Report MNumber 81-2.
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STEP 4 Add the results of Step 3, which provides be the estimate
of overall economic impact in the State of California.

An Illustration of the CIF Economic Impact Calculator

Suppose that increased fishing by California salmon/albacore
vessels was expected to inerease albacore landings by 2,000 tons, At
1980 prices this would mean a $3.5 million increase in fish sales by
Sector 11, Assuming that the change is not expected to have any
significant impact on the value of landings by other California
fisheries, the sequence of steps for evaluating economic impacts is as
follows:

STEP 1 Question: What {3 the direct impact of the proposed or
expected change?

Answer: Increased sales of $3.5 million by Sector 11.

STEP 2 Question: What are the appropriate multipliers t¢ use in

this case?
Answer: The multipliers presented for Sector 11 in Tables
5, T+ 9.

From Table § From Table 7 From Table 7

Output Per § Income Per § Employment Per $

Fish Sales Fish Sales Fish Sales
(Sector 11) {3ector 11) {Sector 11)
Direct (D) 1.00000 43754 76.90
Direct & Indirect (D & I) 1.71981 64096 85.51
Direct, Indirect & Induced
(D &I & IN) 3.55428 .889T1 98.30
STEP 3 Question: How are economic impacts calculated from 3teps 1
and 27
Answer: Multiply the direct change in Sector Sales (Step

1) by the per $ fish sales multipliers (Step 2).



California California California
Output Impacts Income Impacts Employment
($ Millions) ($ Milliona} Impacts
Direct $3.5 $1.5314 269
Direct & Indirect 6.0193 2.2434 299
Direct, Indirect &
Induced t2. 440 3.1140 344

STEP 4 Question: Are fish sales by any other sector directly
affected by the proposed or expected conditions?

Answer: If no: Stop

If yes: Repeat Steps 1-3 for new sector(s) and
add results to those ¢omputed for
Sector 11.

{In this example the answer is NO and the
evaluation of changes in Sector 11 is all that is
required.)

INTERPRETATION

If direct, indirect, and induced economic impacts are considered,
a 2000 ton increase in albacore landings by (alifcornia salmon/albacore
trollers generates:

$12,440,000 in increased economic production in California

$3,114,000 in increased personal income in California

344 new jobs in California

A NOTE OF CAUTION; GARBAGE IN - GARBAGE OUT

| The CIF calculator forecasts indirect and induced impacts on the
basis of changes in sales that the user specifies in Step 1. If these
changes in direct sales are inaccurate or incomplete, the CIF
caleulator will produce unreliable forecasts. PResults from any
specific application of the CIF calculator are only as dependable as

the assumptions or estimates used in 3tep 1.
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TABLE 1: LIST OF INDUSTRIAL SECTORS IN THE CIF MODEL

FISH HARVESTING SECTORS

SECTOR # SECTOR #
1. Groundfish Trawlera, N. 11. Salmon/Albacore
2. Groundfish Trawlers, S. 12. Long-Liners
3. Shrimp Trawlers 13. Black Cod Pots
4., Tuna Purse Seiners 14. Crab/Lobster, N.
5. Wetfish Seiners 15, Crab/Lobster, 8.
6. Herring Gillnetters 16, Baltboats, Tuna
7. Qther Gillnetters 17. Jigboats, Tuna
8. Small Salmon Trollers 18. Diveboats
9. lLarge Salmon Trollers 19, Harpoon, Billfish

10. Salmon/Crabbers

FISH PROCESSING SECTORS

SECTOR # SECTOR #
20. Fish Whsl,, Proe., Dist., &m. 25. Seafood Restaurants
21. Fish Whsl., Proc., Dist., Med. 26. Other Eat and Drink
22. Fish Whsl., Proec,, Dist., Lg. 27. Seafood Markets
23. Fish Import/Export Brokers 28. COther Food and Kindred Products

- 24, Tuna Canners

NONFISHERY SECTORS

SECTOR # SECTOR #
29. Forestry and Other Fishing 47, Textiles
30. Forestry/Fish Services 48. Apparel
31. Petfood 49, Paper
32. Animal and Marine Fats 50. Printing
33. Ship and Boat 51. Chemical
34, Motor Freight 52. Petroleum
35. Agricultural 53. Rubber and Plastics
36. Mining 54, Leather
37. Construction 55. Telephone and Publie Utilities
38, Lumber 56. Wholesale Traders
39, Furniture 5T. Retail Traders
40, Glass, Stone, Clay 58. Insurance
41. Metal 59. Finance
42. Non-Electric Machines 60. Services
43. Electric Equipment 1. Federal Government Enterprise
44, Transportation Equipment 2. State and Local Government
45, Instruments Enterprises
46, Miscellaneous Mfg. Goods 63, Serap (DPummy Sector)

64, Households
65. Other Final Demand {(Column}
Other Value Added {Row)

66. Total Cutputs (Column)
Total Inputs {Row)
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TABLE 3: PROCESSOR/SPECIES USE TABLE

California Fish Purchases by Species for Fish Processing Sectors (in Thousands of Dollars)

{Includes only direct purchases from California Harvestors)

FISH PROCESSING SECTORS (by Number)

TOTAL
20. 21, 22. 23, 24, 25=-28%  PURCHASES
SPECIES _ . _— S .
CRUSTACEANS 267,500 2352,200 4958.300 0.000 0,000 t 0.000 7578.000
MOLLUSKS 313,100 2753.200 5803.500 71.200 0.000 | 0.000Q 8941.000
FLATFISH 307.100 2700.500 5692.400 0.000 } 0.000 | 9.000 8700.,000
WETFISH 0.000 0,000 # 0.000 15081,000 21352.000 1 0.000 40433.000
SABLE/ROCK FISH 445.600 3917.900 8258.500 1040.000 0.000 | 0,000 13662.000
SHARK/RAYS/SKATES | 251,400 2210.400 4659,200 0.000 0.000 t 0.000 7121.000
SALMON 464,100 4081,200 8602,700 0.000 0.000 1 0,000 13148.000
BILLFISH 123.800 1088.600 2294,600 0.000 0.000 1 0,000 3507.000
TUNA 1.960 984.900 681.100 0.000 I 216055.094 | n, 000 | 217723.000
coD 3,090 27.160 57,250 0.000 0.000 1 0.000 87.500
BASS 0,700 6.200 13,100 0.000 0.000 ! 0,000 20,000
PERCH 54,200 477.100 1005.700 0.000 0.000 ! 0,000 1537.000
JTHER 0,200 1.500 8,300 0.000 0.000 ! 0.000 5.000
- N - -
)
FOTAL 2232,750 20600.859 42029,660 [ 20192.199 237407.094 0.000 322462.500
FISH PROCESSING SECTORS

20. Small Wholesalers, Processeors, Distributors 25. Seafood Restaurants

21, Medium Wholesalers, Processors, Distributors 26, Other Eat and Drink

22. Large Wholesalers, Processors, Distributors 27. Seafood Markets

23. Import/Export Brokers 28. Other Food and Kindred Products

24, Tuna Canners

¥ NOTE: It is assumed for the CIF Model that Other Fish Processors (Sectors 25-28) buy
all fish products from Wholesalers, Processors, Distributors and Import/Export

Brokers (Sectors 20-23).
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HARVESTFR~PROCESSOR TRANSACTIONS

1980 Sales by Harvesting Sectors to Processing Sectors (in Thousands of Dollars)

DIRECT PURCHASE PROCESSING SECTORS (by Number )

HARVESTING SECTORS 20 U 2 3 pl] 25-28 * 3 3
i} GROUNDFISH TRAMLERS, N, 344,939 1224593 4801, 308 256,792 4 .00 10634, 223
) GROUNDFISH TRAMLERS, §. 117.2% 1031.41 71547 74.393 ?0.449 ¢.000 3487.283
3) SHRINP TRAMLERS | 93.947 828,012 1744, 182 0.000 0.000 0.000 2541.131
4) TUMA PURSE-SEIMERS .n Bae. 553 $15.232 0.000 195141 0.000 196647, 633 I
51 WETF15# SEINERS 83.4826 763,423 1594.448 7432.208 10265.81 0.000 20163.913
6) HERRING GILLMETTERS 164,147 1440.020 3043, 584 11036.12 13391.34 0.000 2?’05.351“‘
) OTHER GILLMETTERS 379.4614 4139 1040, 234 2,411 117,902 0,000 15922, 881
8} SMALL SALNOM TROLLERS 46,943 42,959 870.284 J44 J.836 0.000 | 1362.58
1 LARGE SALNOM TROLLERS 142,71 1260.821 2449, 204 3. 414 1343.779 9.000 9431.929
10} SALMON/CRABOERS 14,126 633.33 1375,137 191,296 590.32 0. 000 1984, 409
11} SALKOM/ALBACORE 20,3346 188,591 383.948 108 127,569 9,000 2820.977
121 LONG-LINERS 3.428 3.192 b3, 34t LN 12,243 0.060 111,917
13) BLACK COD POTS 322.884 26838.992 5944.272 535,474 1.298 0.000 9802922
14) CRAB/LDBSTER, N, 2.5 815.304 i719.503 .23 144,033 ‘ 6:;00 2793.383
13) CRAB/LOBSTER, §. 3.1 475. 7114 1002. 776 &71.5%1 75.3%% 0.000 1673, 557
14} BAITBOATS 3.4n 74. 493 132,354 3.0&; 10331 0.000 10386, 389
17} JiGBOATS I 13.587 129.478 238.224 319.137 2489, 083 0,000 3209. 109
18) DIVEBOATS 137,314 1383483 2915.853 3.373 13,061 0.000 1543.004
1 A;RPBOH-BILLFISH if Ba.93%7 132.103 1548.472 1934 13.429 01996" 2534775
TOTAL 2232.051 20394. 659 42016.547” 20192,19% 211407, 943 | 0.060 122442.541

20. Small Wholesalers, Processors, Distributors
21. Medium Wholesalers, Processors, Distributors
22. Llarge Wholesalers, Processors, Distributors

23. Import/Export Brokers

24. Tuna Canners

* It is assumed for the CIF Model that

FISH PROCESSING SECTORS

Whelesalers, Processers, Distributors

25,
26.
27,

28.

Seafood Restaurants
Other Eat and Drink

Seafood Markets
Other Food and Kindred Products

Other Fish Processors (25-28) buy all fish products fro
and Import-Export Brokers (20-23).
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TABLE 5: DIRECT., INDIRECT AND INDUCED CALIFORNIA PRODUCTIOQM
PER ¢ OSALES AND TYPE I & TYPE II OUTPUT
MULTIPLIERS FOR FISH HARVESTING SECTORS (IN $ )

CALIFORNIA $ QUTPUT PER % CALIF. OUTPUT

SECTOR OF EXVESSEL FISH SALES MULTIPLIERS
» TITLE D D+1 D+I+IN TYPE I TYPE 11

Col. 1 Col. 2 Cel. 3 Col. 4 Col. 5

1 GROUNDFISH TRAWLERS, N 1.00000 1.70599 3.70070 1.70599 3.70070
b=, GROUNDFISH TRAWLERS, S 1.00000 1.43814 3. 69672 1.43814 3. 469672
3 SHRIMP TRAWLERS 1. 00000 1.50688 3.78647 1.504688 3. 78467
4 TUNA PURSE-SEINERS 1. 00000 1.513&1 3.66256 1. 51361 23 66256
3 WETFISH SEINERS 1.00000 1.63439 3. 7711t 1. 63639 3. 77111
A HERRING GILLNETTERS 1. 00000 1. 41686 3 44626B 1. 41&B6 3. 46248
7 OTHER GILLNETTERS 1.00000 1.57921 3.70386 1. 57921 3.7038&
8 SMALL SALMON TROLLERS 1. 00000 1.75444 3.53162 1.75444 3.531&2
g LARGE SALMON TROLLERS 1. 00000 1. 56203 3 56410 1. 558205 3. 5&410
10 SALMON/CRABRERS 1.00000 1.44542 3 5433% 1 44542 13 54335
11 SALMON/ALDBACORE 1.00000 1.71981 3. 55432 1.71981 3.55432
12 LOMG-LINERS 1.00000 1.89111 4 02240 1.89111 4, 02240
13 BLACK COD POTS $.00000 1.83778 3.53063 1.83778 3.530563
14 CRAB/LOBSTER. N 1. 00000 1.85744 3.69648 1.85766 3. 59648
15 CRAB/LOBSTER, S 1. 00000 1. 92803 3.54341 1.92803 3.54341
16 BAITBOATS, TUNA 1.00000 1.38374 3. 53314 1.38374 3.53314
17  JIGBOATS: TUNA 1. 00000 2.04611 3. 75166 2.04611 3.75146
18 DIVEBOATS 1.00000 1.47159 3. 91117 1.47159 3 91117
19 HARPODN, BILLFISH 1.000Q0 1.80203 3.53327 1.80203 3. 53327
LEGEND:

D - DIRECT OUTPUT GENERATED PER ¢ SALES
I - INDIRECT QUTPUT GENERATED PER % SALES
IN - IMDUCED QUTPUT GENERATED PER $ SALES

TYPE I MULTIPLIER - (D+I1)/D, 1.e. the direct and indirect output
generated by %1 additional sales, (in $).

TYPE IT MULTIPLIER ~ (D+I+IN)/D, i e. the direct, indirect and induced
output generated by %1 additional sales. (in $).
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TABLE &: DIRECT. INDIRECT AND INDUCED CALIFORNIA PRODUCTION
PER $ SALES AND TYPE I % TYPE Il AUTPUT
MULTIPLIERS FOR FISH PROCESSING SECTORS (IN & )

CALIFORNIA $ QUTPUT PER ¢ CALIF. QUTPUT
SECTOR OF PROCESSED FISH SALES MULTIPLIERS

# TITLE D D+I D+I+IN TYPE I TYPE II

Cal. L Col. 2 Col. 3 Col. 4 Col. 5

20 FISH WHSL.PROC, DIST, SM 1. 00000 2 26487 4. 13243 2 26487 4. 173253
€1 FISH WHSL, PROC, DIST. MED 1. Q0000 2. 33440 3. 98757 2.33640 3.98757
2 FISH WHSL, PROC, DIST. LG £.00000 2. 23159 4.10813 2.23159 4. 10813
23 FISH IMP/EXP, BROKERS 1.00000 1. 21727 1.76964 1. 21727 1. 74%9&4
2 TUNA CANNERS 1.060000 1. 98388 3.47403 1. 98388 3. 47403
25 SEAFQOD RESTAURANTS 1.00000 1.55783 3.3B266 1.55783 3 382&6
2 OTHER EAT & DRINK 1.00000 1. 463145 2.78581 1.4631465 2. 78581
=7 SEAFGOD MARKETS 1.00000 1.9464610 3. 15354 1. 94410 3. 195354
28 OTHER FOOD & KINDRED PROC 1.00000 2. 26058 3.644215 2 26058 13 64215
LEGEND:

D - DIRECT OQUTPUT GENERATED PER $ SALES

I - INDIRECT OUTPUT GENERATED PER $ SALES

IN - INDUCED OUTPUT GENERATED PER $ SALES

TYPE I MULTIPLIER - (D+I)/D, i. e the direct and indirect output

generated by $1 additional sales, {(in % ).
TYPE II MULTIPLIER -~ (D+I+IN)/D, i.e. the direct. indirect and induced

output generated by %1 additional sales, (in $ ).




TABLE 7: DIRECT,
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PER ¢ SALES AND TYPE I & TYPE Il INCOME
MULTIPLIERS FOR FISH HARVESTING SECTORS (IN $ )

SECTAR
# TITLE
H GROUNDFISH TRAWLERS, N
2 GROUNDFISH TRAWLERS. S
3 SHRIMP TRAWLERS
4 TUNA PURSE-SEINERS
5 WETFISH SEINERS
& HERRING GILLNETTERS
7 OTHER GILLMNETTERS
8 SMALL SALMON TROLLERS
g LARGE SALMON TROLLERS
10 SALMOM/CRABBERS
11 SALMON/ALDACORE
12 LONG-LINERS
13 BLACK COD POTS
14 CRAB/LODSTER. N
13 CRAB/LODBSTER, S
16 BAITBOATS,: TUNA
17  JIGBDATS, TUNA
18 DIVEBOATS
19 HARPOON, BILLFISH
LEGENE:

D - DIRECT INMCOME GENERATED PER
- INDIRECT INCOME GENERATED PER
INCOME GENERATED PER

I

IN - IMDUCED

TYPE [ MULTIPLIER -

(D+1)/D.
generated by %1
TYPE II MULTIPLIER = (D+I+IN)/D, i.e.

income generated by %1

INDIRECT AND INDUCED CALIFORNIA INCOME

CALIFORNIA INCOME PER & CALIF. INCOME
OF EXVESSEIL. F1SH SALES MULTIPLIERS
D D+1 D+I+IN TYPE I TYPE 11
Col. 1 Col. 2 Col. 3 Cel. 4 Cal. 5
493294 . 69693 0.958741 1.417383 1. 946253
.67580 .78913 1.09539 1.16770 1.42088
. 64918 . 79654 1 10567 1. 22699 1.70318
. 61134 75082 1.04222 1.22814 1.70481
.99010 74585 1 03531 1.24394 1. 75447
. 98986 71479 0. 99220 1.21179 1. 68209
. 97328 . . 74233 1.03042 1.29488 1. 79742
. 38713 62093 ©.856191 1.46038% 2. 22430
. B36586 L L9930 0. 97099 1.30368 | 80965
. 60276 73300 1.01748 t.21607 1. £8803
. 43754 | 44095 0.88971 1.44490 2.03343
. 94830 74446 1.03366 1.35812 t.88531
. 34522 . 59147 0.82102 1.71332 2.37806
. 38040 . 464247 0.89181 1. 68892 2. 34440
. 28389 .56440 0.78345 1.98810 2.759&9
. 8466b6 73099 1.04244 1. 16133 1. 61204
. 28052 . 59591 0.82718 2. 12430 2 9487S
. 71880 . BS237 1.1B318 1.18583 1.44605
. 37070 . 460440 0.83925 1.6309% 2. 26395
$ SALES
$ SALES
$ SALES
L. 8. the direct and indirect i1ncome
additional direct income. (in %)
the direct, indirect and induced
additional direct income. {(in %)
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TABLE 8: DIRECT, INDIRECT AND INDUCED CALIFORNIA INCOME
PER 8 SALES AND TYPE I % TYPE II INCOME
MULTIPLIERS FOR FISH PROCESSING SECTORS (IN $ )

CALIFORNIA INCOME PER CALIF. INCOME
SECTOR OF PROCESSED FISH SALES MULTIPLIERS
# TITLE D D+I D+I+IN TYPE I TYPE II

Cal. 1 Cal. 2 Col. 3 Col. 4 Col. 5

20 FISH WHSL,PROC.,DIST, SM 144624 | 45260 0. 90587 3. 92544 5. 44712
21 FISH WHSL, PROC, DIST, MED Q09922 . 97691 0.8B00B2 5. 81450 8 07112
22 FISH WHSL, PROC, DIST. LG 21579 . 45545 0.91011 3. 05837 4 21757
2 FISH IMP/EXP, BROAERS 10170 . 19300 0.26790 1. 89749 2. 43419
g TUNA CANNERS . 16051 . 39054 0.81973 3 47915 9. 10704
25 SEAFDOD RESTAURANTS . 47057 43758 0.88502 1.35490 1. 88074
oy OTHER EAT % DRINWK 24878 40325 0. 59976 1. 42092 2. 25000
27 SEAFO0OD MARKETS 13277 . 41489 0.57591 2. 71579 3. 76980
28 OTHER FQOD % KINDRED PROC 19176 . 48271 0. 467005 2.51725 3. 49420
LEGEND:

B - DIRECT INCOME GENERATED PER SALES

I ~ INDIRECT INCOME GENERATED PER $ SALES

IN - INDUCED INCOME GENERATED PER $ SALES

TYPE I MULTIPLIER - (D+I)/D, i.e. the direct and indirect i1ncome

generated by $1  additional direct income., (in $).
TYPE 11 MULTIPLIER — (D+I+IN)/D, i. e the direct, indirect and induced

income generated by $! additional direct income. (in $).
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TABLE 9. DIRECT, INDIRECT AND INDUCED CALIFORNIA EMPLOYMENT
PER ¢ MILLION SALES AND TYPE I & TYPE Il EMPLOYMENT
MULTIPLIERS FOR FISH HARVESTING SECTORS (IN NUMBER OF JOBS )

# OF JOBS CREATED IN CALIFORNIA

PER ¢ MILLION OF EXVESSEL CALIF. EMPLOYMENT
SECTOR FISH SALES MULTIPLIERS
# TITLE D D+I D+I+IN TYPE 1 TYPE 11

Col. 1 Col. 2 Cal. 3 Col. 4 Col. S

i GROUNDFISH TRAWLERS., N 77.30 85. 77 100.76 1. 10962 1.30355
2 GROUNDFISH TRAWLERS. S 10. 10 15. 06 32.04 1.49179 317242
3 SHRIMP TRAWLERS 23. 10 29. 34 46. 47 1.26999 2.01171
4 TUNA PURSE-SEINERS 6. 00 11. 86 28. 01 1.97994 4.48770
S WETFISH SEINERS 58. 60 66. 18 B2. 22 1.12927 1.40305
& HERRING GILLNETTERS 28. 10 33. 25 48. 62 1. 18326 1.73042
7 OTHER GILLNETTERS 79. 30 B&. 24 102. 21 1. 087%4 1. 28890
8 SMALL SALMON TROLLERS 362. 50 372. 29 385. 65 1.02701 1.0&386
9 LARGE SALMON TROLLERS 93. 40 60. 31 75.3% 1.1293% 1.41112
10 SALMON/CRABBERS 127. 90 133 31 149. 07 1.04228 {. 14%%5
11 SALMOM/ALDACORE 74. 00 84. 51 98.30 1.11201 1. 29342
12 LONG-LIMERS 358. 30 3&&6.74 382. 795 1.02355 1. 06825
13 BLACK COD POTS 11. 0O £1. 13 33.85 1.92047 3.07708
14 CRAB/LOBSTER. N 54, 20 63. 18 79.00 1.20261 1.45759
15 CRAB/LOBSTER. S 200. 10 2t1. 72 223. 86 1.05809 1.11876
14 BAITBOATS, TUNA 44 40 48. 85 &5 01 1.10031 1.46413
17 JIGBOATS, TUNA 48. 10 &1. 65 74. 46 1.281465 1.54814
18 DIVEBQATS 180. 50 184, 09 204.43 1.03099 1.13257
19 HARPOON, BILLFISH 89. 90 99. 14 112. 14 1. 107468 1. 25298
LEGEND:

D - DIRECT EMPLOYMENT GENERATED PER MILLION $ SALES

I - INDIRECT EMPLOYMENT GENERATED PER MILLION $ SALES

IN - INDUCED EMPLOYMENT GENERATED PER MILLION s SALES

TYPE I MULTIPLIER - (D+I1)/D, i.e. the direct and indirect employment

generated by each additional direct job created.
TYPE ITI MULTIPLIER - (D+I+IN)/D, i.e the direct, indirect and induced
employment generated by each additional direct job created.
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TABLE 10: DIRECT., INDIRECT AND INDUCED CALIFORNIA EMPLOYMENT
PER & MILLION SALES AND TYPE I & TYPE I[I EMPLOYMENT
MULTIPLIERS FOR FISH PROCESSING SECTORS, (IN NUMBER OF JOBS)

* D# JORS CREATED IN CALIFORNIA

PER % MILLION OF PROUCESSED CALIF. EMPLOYMENT
SECTOR FISH SALES MULTIPLIERS
# TITLE D D+I D+l+IN TYPE I TYPE 11

Col. 1 Col. 2 Coal. 3 Col. 4 Col. 5

20 FISH WHSL.PROC, DIST, SM 16. 50 60. 24 74 27 3. 65066 4 50140
21 FISH WHSL,PROC, DIST., MED 7.30 48.19 &0. 59 &. 60082 B. 30075
22 FISH WHSL., PROC, DIST. LG 12. 10 955.42 &9. 52 4.58011 5. 74566
23 FISH IMP/EXP. BROKERS 2. 50 8. 34 12. 50 3. 33775 4. 99851
24 TUNA CANNERS 10.20 23 2t 35. 91 2. 275495 3. 52078
23 SEAFQGD RESTAURANTS 54. 00 &2. 84 76. 53 1. 16344 1. 417561
26 OTHER EAT & DRINK 54,20 44. 50 73.17 i. 19444 1.35508
27 SEAFOOD MARKETS 15.20 35 73 44 48 2. 35200 2. 93932
2 OTHER FOOD & WKINDRED PROC 29.02 45 05 55 43 1. 80926 2 22626
LEGEi.D.

D - DIRECT EMPLQYMENT GENERATED PER MILLION $ SALES

I — INDIRECT EMPLOYMENT GENERATED PER MILLION $ SALES

IN — INDUCED EMPLOYMENT GENERATED PER MILLION $ SALES

TYPE I MULTIPLIER - (D+I)/D, i.e. the direct and indirect employment

generated by each additional direct job created.
TYPE Il MULTIPLIER = (D+I+IN)/D, i.e. the direct. indirect and induced
employment generated by each additional direct job created.
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APPENDIX A

QUTLINE QF THE CALIFORNIA INDUSTRY FISHERIES (CIF) MODEL

FISH FISH CALIFORNTA
HARVESTING | PROCESSING NON-FISHERY CALTFORNTA EXPORT TOTAL
SECTORS SECTORS INDUSTRIES HOUSEHOLDS SALES SALES
linnasana 19420 neannss 28 129, anaaaaBd 64 cedeemn B8 RA

ISH HARVESTING SECTORS
i.

19.

ISH PROCESSING SECTORS
20,

ALIFCRNTA NON-FISHFRY
‘ECTORS
29,

*

-

63,

'CRCHASES FROM CALIF-
JRNIA HOUSEHOLDS
64,

JURCHASES IROM OUTSIDE
CALTFCRNTA
653,

[OTAL PURCHASES
66,
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