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Economic Impacts of Catch Reallocation from the Commercial
Fishery to the Recreational Fishery in Hawaii

KHEM R. SHARMA* AND PINGSUN LEUNG

Aquaculture and Fisheries Economics Group,
Department of Biosystems Engineering, University of Hawaii at Manoa,

3050 Maile Way, Gilmore Hall 111, Honolulu, Hawaii 96826, USA

Abstract.—The recent expansion of the longline commercial fishery has heightened the conflicts
among various fisheries in Hawaii, especially between long-liners and other commercial fishing
boats (troll and handline) and recreational boats. A recent court ruling against longline fishing in
some waters around the Hawaiian Islands may provide an impetus for the expansion of nonlongline
commercial activities, which may in turn give rise to conflicts between that fishery and the rec-
reational fishery. This study examines the economic impacts of reallocating the catch of one
nonlongline commercial fishing trip to the recreational fishery using the 1992 input–output model
for Hawaii. The results show that by itself this shift raises value added per unit of fish landed but
lowers overall income and employment. When trade and distribution services are included in the
analysis, value added, income, and employment are all lower. When the effects of the decrease
in personal consumption expenditures on other sectors as a result of the increase in expenditures
on recreational fishing are also taken into account, the total losses in value added, income, and
employment are even greater. However, the total indirect impacts of the shift from commercial to
recreational fishing on value added, income, and employment are positive in all cases.

Marine fisheries have a long history in Hawaii,
and they have both economic and cultural impor-
tance to the state. Fisheries are important to the
state’s economy because of their contributions to
the local seafood supply, income, and employ-
ment. The mild tropical climate and short distance
from shore to deep water also make Hawaii one
of the world’s finest recreational fishing destina-
tions throughout the year. This not only attracts
tourists but also provides local residents oppor-
tunities for commercial, subsistence, and recrea-
tional fishing activities.

During the last two decades, Hawaii’s commer-
cial fishery has experienced rapid and substantial
growth, most of which can be attributed to the
expansion of the longline fishery. The expansion
of commercial fishing has had major biological,
economic, and social impacts, which have height-
ened the conflicts among the various fisheries and
user groups and intensified competition for use of
a limited resource. Concern about the impacts on
endangered species (e.g., sea birds, sea turtles, and
marine mammals) and the possibility of localized
overfishing led fishery managers to introduce
tighter regulations in the early 1990s and to con-
sider further measures in recent years. These in-
clude the introduction of limited entry for longline
vessels and the closure of nearshore waters in

* Corresponding author: khem@hawaii.edu

Received December 17, 1999; accepted August 2, 2000

1991. Currently, measures to reduce the impacts
of longline activities on endangered species are
being considered. However, there has been a lack
of information on the potential economic impli-
cations of these regulations.

Broadly speaking, Hawaii’s marine fisheries can
be divided into three major components, namely,
the commercial, charter, and recreational–expense
fisheries. The commercial fishery includes long-
liners, troll and handline boats, and those that pur-
sue aku Katsuwonus pelamis (also known as skip-
jack tuna), bottom fish, lobster, and other species.
The commercial lobster fishery targets two spe-
cies, the Hawaiian spiny lobster Panulirus mar-
ginatus and the common slipper lobster Scyllarides
squammosus; small quantities of the green spiny
lobster P. pencillatus and the ridgeback slipper
lobster S. haanii are also caught in the process. In
this study, the troll, handline, aku, bottom fish,
lobster, and other commercial fleets are grouped
into one nonlongline commercial fishery sector be-
cause some of these fisheries are too small to treat
separately. The conflict between the recreational–
expense and longline fisheries was attenuated after
the closure of nearshore waters to long-liners in
1991. The recent concern over the impacts of long-
line activities on endangered species and the con-
sequent court ruling prohibiting longline fishing in
certain Hawaiian waters may provide an impetus
for the expansion of nonlongline commercial ac-
tivities. This may give rise to a conflict between
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126 SHARMA AND LEUNG

the recreational–expense and nonlongline com-
mercial fisheries because they fish in the same ar-
eas and use similar gears. We believe that this will
become an important management issue in the fu-
ture as the nonlongline commercial fishery ex-
pands, the demand for recreational fishing increas-
es, and the fish stock becomes scarce. This study
examines the economic trade-offs of reallocating
a portion of the allowable catch from the non-
longline commercial fishery to the recreational–
expense fishery. As the information presented re-
veals the differences between the two fisheries and
their impacts on the economy, it will be useful in
considering future measures relating to the man-
agement of these fisheries.

The central political issue facing Hawaii’s fish-
ery management is how to balance the conflicting
interests of different fisheries (Pooley 1993). As
noted by Skillman et al. (1993), existing infor-
mation on the distributive issues among different
fisheries is inadequate to support fisheries man-
agement. Owing to the lack of analytical tools and
quantitative information on the relative economic
importance of the various fishery components, reg-
ulations are adopted with a high degree of uncer-
tainty as to their effects on fishermen and the econ-
omy (Pooley 1993). To improve fisheries manage-
ment, it is thus imperative that we develop ana-
lytical tools capable of giving fisheries managers
reliable and comparable measures of the economic
impacts of alternative management options, both
from the perspective of the entire fishery sector
and from that of each fishery individually. Quan-
titative models capable of revealing the trade-offs
in terms of the net economic contributions to the
entire economy and each individual fishery under
different management objectives or different pol-
icy scenarios can be particularly useful in deter-
mining the appropriate policies for Hawaii’s fish-
eries management.

Two analytical tools have recently been devel-
oped to assist Hawaii’s fisheries managers in de-
termining the appropriate regulatory measures and
predicting their economic impacts. The first is a
multilevel, multiobjective mathematical program-
ming model (Pan et al. 1999), the second a mod-
ification of Hawaii’s state input–output (I–O) mod-
el to estimate the economic contributions of Ha-
waii’s fisheries (Sharma et al. 1999). The objective
of this study was to use the 1992 I–O table to
examine the trade-offs among value added, in-
come, and employment associated with a reallo-
cation of a portion of the allowable catch from the
nonlongline commercial fishery to the recreation-

al–expense fishery. The 1992 I–O table is the one
most recently available.

Input–Output Analysis in Fisheries
Management

An input–output model is a comprehensive, de-
tailed table of the sales and purchases of goods
and services among producers (industries), final
consumers (households, visitors, government, and
purchasers outside the state [exports]), and re-
source owners (of labor, capital, and land) in an
economy during a specified time period (usually
a year). One of the most important functions of I–
O analysis is to assess the economic impacts of
changes that are exogenous to the economy, such
as those arising from the introduction of new fish-
ery regulations. The Magnuson–Stevens Fishery
Conservation and Management Act of 1976 (as
amended through 1996) and other federal statutes
(particularly Executive Order 12866 [1993] and
Economic Analysis of Federal Regulations and the
Regulatory Flexibility Act [1996]) require com-
prehensive economic analyses of any new fisheries
management regulations. Consequently, analysis
of the economic impacts of fishery regulations has
become an essential part of public policy formu-
lation. Economists have used several methods to
measure the relative economic value of various
fisheries, namely, I–O analysis, benefit–cost anal-
ysis, travel cost valuation, and contingent valua-
tion. When the task is to measure the relative im-
portance of fisheries in terms of their actual eco-
nomic contributions, I–O analysis is perhaps the
most appropriate method to use. Hushak (1987),
Edwards (1990), and Herrick et al. (1994) describe
the use of I–O analysis in the context of fisheries
management.

Several studies have applied I–O models in de-
termining the overall economic value of fisheries.
Harris and Norton (1978) illustrated the use of an
I–O model to examine the income and employment
effects of commercial fisheries. Briggs et al.
(1982) applied the I–O framework in an economic
analysis of Maine’s fisheries. King and Shellham-
mer (1982a, 1982b) employed an I–O model to
describe the interdependencies between Califor-
nia’s fisheries and the rest of the state’s economy
and to determine the economic value of fishing
industries in California. Hushak et al. (1986) ap-
plied an I–O model of northern Ohio to examine
the economic impacts of reallocating a portion of
Ohio’s Lake Erie fishery from commercial fishing
to sport fishing as well as to analyze the relative
economic impacts of sport fishing and commercial
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127ECONOMIC IMPACTS OF CATCH REALLOCATION

fishing. The impacts of the North Pacific Fishery
Management Council’s (NPFMC) proposal to shift
a portion of the quotas for walleye pollock Ther-
agra chalcogramma and Pacific cod Gadus mac-
rocephalus from the offshore to inshore harvesting
sector in waters off Alaska were estimated with
both I–O and benefit–cost approaches (NPFMC
1991; Herrick et al. 1994). More recently, Storey
and Allen (1993) conducted an I–O analysis to
estimate the economic impact of recreational ma-
rine fishing in Massachusetts. Several other ap-
plications of I–O models to fisheries can be found
in Andrews and Rossi (1986) and Hushak et al.
(1986). To our knowledge, however, except for
Hushak et al. (1986), I–O models have not been
used to measure the net economic contributions of
catch reallocation between recreational and com-
mercial fisheries. As noted by Berman et al.
(1997), studies of the net economic impacts of
such reallocations with other methods are also lim-
ited.

Methods

The 1992 Hawaii I–O table (Sharma et al. 1997;
DBEDT 1998) originally contained 118 sectors,
including one commercial fishing sector (sector
14) that covered all commercial fisheries produc-
tion activities except for fishery services, which
were included in agricultural, forestry, and fishery
services (sector 17). Similarly, charter fishing was
included in miscellaneous amusement services
(sector 97). For the purpose of estimating the eco-
nomic contributions of Hawaii’s fisheries (Sharma
et al. 1999), the original table was aggregated to
69 sectors, including the original commercial fish-
ing sector. The latter was subsequently disaggre-
gated into a longline fishery and a nonlongline
commercial fishery. In addition, two new recrea-
tional fishery sectors, the charter and recreational–
expense fisheries, were added to the table. Rec-
reational and expense fishing activities were com-
bined because the primary motive for both of them
is recreation and their expenditure patterns are
quite similar. Thus, the modified I–O table used in
estimating the economic contributions of Hawaii’s
fisheries in Sharma et al. (1999) and in examining
the trade-offs between the recreational–expense
and commercial fisheries in this paper had 72 sec-
tors, including 4 fishery and 68 nonfishery sectors.
As the I–O multipliers in the original and modified
I–O models were very similar, the modified model
was adopted for computational convenience.

Most of the data needed to incorporate the four
fishery sectors into the 1992 I–O model came from

recent cost–earnings surveys of various fishing
boats. These include the cost–earnings survey of
longline vessels conducted in 1994 (Hamilton et
al. 1996), the survey of small commercial, recre-
ational, and expense boats (troll and handline) in
1996 (Hamilton and Huffman 1997), and the sur-
vey of charter boats during 1997 and 1998 (Ham-
ilton 1998). The sample for cost–earnings analyses
included 95 long-liners, 569 small boats (including
184 commercial, 227 expense, and 158 recrea-
tional boats), and 63 charter boats. The total num-
ber of active fishing boats in the state was esti-
mated to be 122 for the longline fleet (Dollar 1993)
and 188 for the charter fleet (Hamilton 1998). Sim-
ilarly, following Pan et al. (1999), the total number
of other boats was estimated to be 3,823 (381 non-
longline commercial, 952 expense, and 2,490 rec-
reational boats). The total statewide economic ac-
tivity (output, purchases of inputs, labor income,
and employment) of each of these fisheries was
estimated from sample averages from the cost–
earnings surveys and total fleet size. Additionally,
to check the estimates based on the cost–earnings
surveys and to estimate exports, intermediate fish
sales, and the leakage from the fishery sectors (i.e.,
their imports), 27 fishing suppliers (2 wholesalers
and 25 retailers), 6 repair and dry dock facilities,
and 7 seafood dealers and brokers in the state were
also surveyed during 1996 and 1997. Based on
information obtained from the fishery dealers and
suppliers, only 10% of expenditures on fishing
supplies, gears, baits, and boats and equipment
accrued to Hawaiian industries; the remaining 90%
was imports.

Because the I–O table was based on 1992 data
and the cost–earnings surveys were conducted dur-
ing 1993–1998, the cost–earnings data were de-
flated to their 1992 levels for temporal consistency.
The interindustry transaction and technical coef-
ficients for the longline fishery were estimated
from the cost–earnings data, information from the
surveys of fishery dealers and suppliers, and the
coefficients for the commercial fishing sector in
the original I–O table. The nonlongline commer-
cial fishery sector was modeled in the same way,
except that sales and expenditure patterns for the
aku and lobster boats were assumed to be the same
as those for the troll and handline boats owing to
the lack of data for the former. Similarly, the pro-
duction relation for bottom fish was assumed to
be similar to that of troll and handline boats be-
cause, according to the cost–earnings study, com-
mercial bottom fish trips account for a consider-
able proportion of total troll and handline com-
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128 SHARMA AND LEUNG

TABLE 1.—Output, inputs, and employment of Hawaii’s fisheries. Values are from Sharma et al. (1999).

Output, inputs,
and empoyment

Longline
fishery

Nonlongline
commercial

fishery
Charter
fishery

Recreational–
expense
fishery Total

Output (millions of 1992 US$)
Intermediate demand
Final demand

Inputs (millions of 1992 US$)
Intermediate inputs
Value added

Labor income
Other value added

Imports
Employment (number of jobs)

43.88
22.41
21.47
43.88
15.44
23.74
21.24
2.50
4.70

652

13.92
6.51
7.41

13.92
6.67
6.20
5.53
0.68
1.04

357

16.46
0.68

15.79
16.46
8.91
7.19
6.39
0.80
0.36

417

23.89
3.06

20.83
23.89
18.78
0.00
0.00
0.00
5.11
0

98.15
32.66
65.49
98.15
49.81
37.14
33.16
3.98

11.21
1,426

mercial trips. For these reasons, the production
relation used for the nonlongline fishery was the
average for different gear types (i.e., troll, hand-
line, aku, bottom fish, and lobster boats). Although
it would have been more appropriate to estimate
a separate production function for each gear type,
some of these gears are too small to be treated
separately. Production and sales patterns for the
charter boat fishery were estimated from the in-
formation in the charter boat cost–earnings survey.
Because charter boat activities were subsumed un-
der the miscellaneous amusement services sector
in the original model, the inputs and outputs that
we estimated for the charter boat fishery were de-
ducted from the miscellaneous amusement servic-
es sector in the modified table. These procedures
are presented in greater detail in Sharma et al.
(1999).

Modeling of the recreational–expense fishery
sector was less straightforward than that of the
commercial and charter fishery sectors. Although
expense boats sell some of their catch to recover
part of their expenses, the ratio of their total sales
to their total expenditures is smaller than for com-
mercial boats. Furthermore, recreational boats do
not sell any of their catch and hence only incur
expenses. According to Hushak et al. (1986), var-
ious expenses (e.g., fuel, bait, and supplies) that
are incurred by local residents on recreational–
expense fishing trips may be thought of as personal
consumption expenditures (PCE) for goods and
services produced by other industries (e.g., petro-
leum refiners, manufacturing, trade, etc.). How-
ever, this approach poses two problems. First, it
is not correct in the case of the expense fishery,
which purchases some goods and services in order
to harvest fish for sale. Second, treating fishing
expenses as final demand precludes estimating I–
O multipliers for the recreational–expense fishery.
In this study, therefore, the recreational–expense

fishery was defined as a producing sector. The col-
umn entries for the sector are the input purchases
of goods and services by recreational–expense
fishermen from the various row sectors. To elim-
inate double counting, final demands in the orig-
inal model were adjusted by subtracting these
quantities from the PCE of industries supplying
inputs to the recreational–expense fishery. The row
shows the intermediate and final sales of fish out-
put and lump sum PCE in recreational–expense
fishing.

Results

Economic Values of Hawaii’s Fisheries

In 1992, Hawaii’s fisheries generated US$98.15
million of output, $37.14 million of value added,
$33.16 million of labor income, and 1,426 jobs
(Table 1). The nonlongline commercial fishery ac-
counted for 14.2% of total fishery output, 16.4%
of total labor income, and 25% of total employ-
ment. The recreational–expense fishery accounted
for about 25% of total fisheries output. The rec-
reational–expense and nonlongline commercial
fisheries also accounted for 37.8% ($18.78 mil-
lion) and 13.5% ($6.67 million), respectively, of
total fishery input purchases from Hawaii’s indus-
tries.

Because the nonlongline commercial fishery con-
tributes to income and value added directly (that is,
in addition to its purchases from other industries)
and, by definition, the recreational–expense fishery
makes no direct contributions to income and value
added, the expenditure patterns of the two fisheries
are quite different (Table 2). For example, industry
purchases account for nearly four-fifths (78.6%) of
total inputs for the recreational–expense fishery com-
pared with less than half (47.8%) for the nonlongline
commercial fishery. In other words, the share of in-
dustry purchases in total inputs is much higher for
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129ECONOMIC IMPACTS OF CATCH REALLOCATION

TABLE 2.—Purchased inputs by sector of the recreational–expense and nonlongline commercial fisheries in Hawaii.
Monetary values are in 1992 U.S. dollars. Data are from Sharma et al. (1999).

Sector

Recreational–expense fishery

Annual
total
($

million)
Average/
trip ($)

Percent
of total
inputs

Nonlongline fishery

Annual
total
($

million)
Average/
trip ($)

Percent
of total
inputs

Food products and ice
Petroleum refining and products
Transportation equipment
Miscellaneous manufacturing products
Transportation
Wholesale trade
Eating and drinking
Retail trade
Finance and insurance
Total intermediate inputs

2.75
6.20
3.44
0.18
0.60
2.42
0.52
0.69
1.98

18.78

18.70
42.15
23.39
1.22
4.08

16.45
3.54
4.69

13.46
127.67

11.5
26.0
14.4
0.8
2.5

10.1
2.2
2.9
8.3

78.6

1.65
2.13
0.83
0.06
0.15
0.77
0.16
0.22
0.68
6.65

40.86
52.74
20.55
1.49
3.71

19.07
3.96
5.45

16.84
164.66

11.9
15.3
6.0
0.4
1.1
5.5
1.1
1.6
4.9

47.8
Addendum:
Value added

Labor income
Other value added

Imports
Total inputs

0.00
0.00
0.00
5.11

23.89

0.00
0.00
0.00

34.74
162.41

0.0
0.0
0.0

21.4
100.0

6.20
5.53
0.68
1.04

13.92

153.52
136.93
16.84
25.75

344.67

44.5
39.7
4.9
7.5

100.0

the recreational–expense fishery. Because of value
added, including payments to households (i.e., labor
income), the total input requirements for a nonlong-
line commercial fishery trip ($344.70) are more than
twice those for a recreational–expense trip ($162.40).
On a per trip basis, total intermediate input require-
ments are about 30% higher for the former ($164.66)
than for the latter ($127.67). This difference is at-
tributable to higher oil–fuel and food–ice require-
ments for the nonlongline fishing trips. Important
sectors supplying inputs to both of these fisheries
include the petroleum refinery and products, food
processing, transportation equipment, wholesale
trade, and finance and insurance sectors (Table 2).

In 1992, Hawaii’s fisheries accounted for $65.5
million worth of final demand for goods and ser-
vices, of which 31.8% ($20.83 million) was at-
tributable to the recreational–expense fishery and
11.3% ($7.41 million) to the nonlongline com-
mercial fishery. The nonlongline commercial and
recreational fisheries accounted for $6.51 million
and $3.06 million, respectively, of intermediate
sales to Hawaii’s industries, which are about 20%
and 10% of the total intermediate sales of the entire
fishery. Thus, the fishery sectors are linked to the
economy both as purchasers of outputs from var-
ious Hawaiian industries and as suppliers of out-
puts to meet nonfishery final demand. These link-
ages between Hawaii’s fisheries and their output,
value added, income, and employment contribu-
tions to the economy are examined in detail in
Sharma et al. (1999).

Economic Impacts of Fishery Reallocation

The exvessel value of fish sold was estimated
to account for $63.1 million of the $98.15-million
total output of Hawaii’s fisheries in 1992. The di-
rect revenue from charter patrons ($15.1 million)
and expenditures on the recreational–expense fish-
ery ($20.0 million) accounted for the remainder of
total fishery output (i.e., $35.1 million). Of total
exvessel value in 1992, $43.9 million was attrib-
utable to long-liners, $13.9 million to nonlongline
commercial boats, $3.9 million to expense boats,
and $1.4 million to charter boats.

According to the recent cost–earning survey of
troll and handline boats (Hamilton and Huffman
1997), the total annual catch of recreational–expense
boats in Hawaii was 6.4 million lb and that of
nonlongline commercial boats 4.6 million lb, with
an average catch per vessel of 1,864 lb and 11,992
lb, respectively (Table 3). The total number of fish-
ing trips annually was estimated to be about
147,100 for the recreational–expense fleet and
about 40,400 for the nonlongline commercial fleet,
with an average catch per trip of 44.4 lb and 110.7
lb, respectively. Thus, in terms of the amount of
catch, one nonlongline commercial trip was equiv-
alent to 2.49 recreational–expense trips. In other
words, in terms of present catch rates, eliminating
one nonlongline commercial trip would allow the
number of recreational–expense trips to increase
by 2.49. Such a reallocation would increase the
recreational–expense fishery’s expenses and relat-
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130 SHARMA AND LEUNG

TABLE 3.—Estimation of the changes in final demand and related forward-linked margins per trip in the recreational–
expense and nonlongline commercial fisheries owing to the reallocation of commercial fishery catch to the recreational–
expense fishery. Monetary values are in 1992 U.S. dollars.

Final demand variable

Recrea-
tional–
expense
fishery

Non-
longline

commercial
fishery

Number of boats
Yearly average catch/boat (lb)
Total catch/year (million lb)
Average yearly number of trips/boat
Average boat catch/trip (lb)
Total number of trips/year
Total final demand ($ million)
Final demand plus trade and distribution services/trip ($)

Final demand/trip ($)
Forward-linked trade and distribution services/trip ($)

3,442
1,864

6.4
42.0
44.4

147,098
20.83

144.39
141.60

2.79

381
11,992

4.6
108.3
110.7

40,386
7.41

269.90
183.48

86.42

ed activities in the economy and would reduce
those associated with nonlongline commercial
fishing. These changes are assumed to translate
into changes in each sector’s final demand through
the current final demand–output ratio. Owing to
the differences in the interindustry sale and pur-
chase patterns of the two sectors, a given change
in final demand would have different impacts on
the economy depending on the sector in which it
occurred. For example, as shown in Table 1, total
final demand accounted for more than 87% of the
output of the recreational–expense fishery, com-
pared with 53% for nonlongline commercial fish-
ery.

In 1992, total final demand (i.e., PCE, exports,
and visitors’ expenditures) for the recreational–
expense and nonlongline commercial fisheries was
estimated to be $20.83 million and $7.41 million, or
$141.60/trip and $183.48/trip, respectively (Table 3).
Final demand in the fishery sector also creates de-
mand for the services of the various trade and dis-
tribution sectors involved in the sale of seafood prod-
ucts from harvest to final purchase by consumers.
The value of these forward-linked services (or mar-
gins) was estimated as $0.41 million ($2.80/trip) for
the recreational–expense fishery and $3.49 million
($86.40/trip) for the nonlongline commercial fishery.
Including these forward-linked margins, final de-
mand per trip was estimated as $144.39 for the rec-
reational–expense fishery and $269.90 for the non-
longline commercial fishery.

Reallocation of the catch from one nonlongline
commercial trip to the recreational–expense fishery
would increase the number of recreational–expense
trips by 2.49. This would be equivalent to an increase
in final demand in the recreational–expense fishery
of about $353.10 without factoring in the forward-

linked trade and distribution services and $360.00
factoring in those services. By the same token, the
reallocation would be associated with decreases in
final demand in the nonlongline commercial fishery
of $183.50 without factoring in the forward-linked
services and $269.90 factoring them in. These
changes in final demand and forward-linked margins
can be used in conjunction with I–O multipliers for
output, value added, income, and employment to
estimate the direct, indirect, and total economic im-
pacts of the catch reallocation. The output, value
added, income, and employment multipliers (type I)
for the recreational–expense and nonlongline com-
mercial fisheries are presented in Table 4. Also
shown are the corresponding impacts of the changes
in PCE for all sectors except the recreational–ex-
pense fishery. This information was used in com-
puting the net economic impacts of the increase in
recreational–expense fishing expenditures vis-à-vis
those of the corresponding decrease in PCE in other
sectors in the economy.

Like the expenditure patterns, the I–O multipliers
are quite different for the two fisheries. As shown
in Table 4, the output multiplier (which shows the
change in total output that would result from a $1
change in final demand) is higher for the recrea-
tional–expense fishery than for the nonlongline com-
mercial fishery, whereas the multipliers for value
added, income, and employment are lower for the
recreational–expense fishery than for the nonlongline
commercial fishery. The output multiplier is higher
for the recreational–expense fishery owing to the
higher share of interindustry purchases in that fish-
ery’s total input requirements; the multipliers for val-
ue added, income, and employment are lower owing
to the absence of direct value added and payments
to households by that fishery.
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131ECONOMIC IMPACTS OF CATCH REALLOCATION

TABLE 4.—Output, value-added, income, and employment multipliers for the recreational–expense fishery, the non-
longline commercial fishery, and non-recreational/expense personal consumption expenditures (PCE) in Hawaii. Values
are from Sharma et al. (1999).

Multiplier

Recreational–
expense
fishery

Nonlongline
commercial

fishery

Non-
recreational–

expense
fishery
PCE

Output ($/$ final demand)
Value added ($/$ final demand)
Income ($/$ final demand)
Employment (jobs/$ million

of final demand)

1.98
0.39
0.25

8.52

1.61
0.68
0.54

30.89

1.32
0.83
0.49

18.48

TABLE 5.—Economic impacts of the reallocation of nonlongline commercial fishery catch to the recreational–expense
fishery in Hawaii, with and without inclusion of forward-linked trade and distribution margins.

Impact

Direct

Without
margins

With
margins

Indirect

Without
margins

With
margins

Total

Without
margins

With
margins

Income ($/commercial trip)
Recreational–expense fishery
Nonlongline commercial fishery

272.80
0.00

272.80

2108.45
3.22

2111.67

60.38
87.12

226.74

50.66
87.80

237.14

212.42
87.12

299.54

257.79
91.02

2148.81
Value added ($/commercial trip)

Recreational–expense fishery
Nonlongline commercial fishery

281.71
0.00

281.71

2138.78
5.08

2143.86

94.70
137.29

242.59

79.55
138.48

258.93

12.99
137.29

2124.30

259.23
143.56

2202.79
Employment (number of jobs/1,000

commercial trips)
Recreational–expense fishery
Nonlongline commercial fishery

24.70
0.00

24.70

26.30
0.14

26.44

2.05
3.02

20.97

1.68
3.04

21.36

22.56
3.02

25.67

24.61
3.19

27.80

The estimated direct, indirect, and total impacts
on value added, income, and employment of the
catch reallocation are presented in Table 5 (with
and without factoring in the forward-linked trade
and distribution services). With present catch rates
and expenditure patterns and ignoring the forward-
linked trade and distribution services, reallocation
of the catch from one nonlongline commercial trip
to the recreational–expense fishery would increase
total value added by $12.99, reduce income by
$12.42, and reduce total employment by 2.65 jobs
per 1,000 commercial trips. When the forward-
linked trade and distribution services are included,
the reallocation would entail losses of value added
and income of $59.23 and $57.79, respectively, as
well as a decrease in employment by 4.6 jobs for
every 1,000 nonlongline commercial trips. The net
direct effects of the reallocation on value added,
income, and employment are all negative because
the recreational–expense fishery makes no direct
contribution to those variables. However, the net
indirect effects of the reallocation on value added,
income, and employment are all positive whether
or not the forward-linked trade and distribution
services are included (although the effects are

smaller when those services are included). This is
the case not only because of the larger change in
final demand in the recreational–expense fishery
but also because of the higher ratio of indirect to
direct effects in that fishery.

The above analysis represents a situation in
which increased expenditures in the recreational–
expense fishery would have no effect on PCE in
other sectors of Hawaii’s economy. This would be
the case, for instance, if Hawaii’s residents simply
reduced their spending on out-of-state vacations
in order to take additional recreational fishing trips
in Hawaii. In all probability, however, there would
be some shift in PCE from other sectors of Ha-
waii’s economy to recreational fishing. Thus, the
reallocation of the catch from the nonlongline fish-
ery to the recreational–expense fishery would have
additional impacts owing to shifts in consumer
spending. The economic impacts of the catch re-
allocation when these shifts are taken into account
are presented in Table 6. In this case, both the net
direct and the net total economic impacts are neg-
ative. The increase in recreational fishing at the
expense of one nonlongline commercial fishing
trip would result in losses of total income and val-
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132 SHARMA AND LEUNG

TABLE 6.—Economic impacts of the reallocation of nonlongline commercial fishery catch to the recreational–expense
fishery in Hawaii including the effects on personal consumption expenditures (PCE) elsewhere in the economy.

Impact Direct Indirect Total

Income ($/commercial trip)
Recreational–expense fishery
Nonlongline commercial fishery
Other PCE

2203.43
0.00

272.80
2130.63

18.01
87.12

226.74
242.37

2185.42
87.12

299.54
2173.00

Value added ($/commercial trip)
Recreational–expense fishery
Nonlongline commercial fishery
Other PCE

2307.67
0.00

281.71
2225.96

27.62
137.29

242.59
267.08

2280.05
137.29

2124.30
2293.04

Employment (number of jobs/1,000
commercial trips)

Recreational–expense fishery
Nonlongline commercial fishery
Other PCE

29.76
0.00

24.70
25.06

0.59
3.02

20.97
21.47

29.18
3.02

25.67
26.52

ue added of $185.42 and $280.05, respectively,
and a decrease in employment of 9.18 jobs per
1,000 commercial trips. However, it should be not-
ed that the net indirect effects of the reallocation
are all positive.

Discussion

Following most previous I–O applications to
fisheries, we used I–O multipliers in conjunction
with changes in final demand to estimate the eco-
nomic trade-offs of reallocating the catch of one
nonlongline commercial fishing trip to the recre-
ational–expense fishery. As discussed above, the
recreational–expense fishery generally has lower
impacts on value-added, income, and employment,
especially when the decrease in other PCE owing
to the increase in expenditures for recreational
fishing is considered. This information can be use-
ful in considering the impacts of new fishery reg-
ulations on the economy overall as well as on the
affected fisheries themselves. Although traditional
benefit–cost analysis (BCA) focuses on the net
gains or losses in economic welfare (taking into
account nonmarket benefits like recreational fish-
ing as well as market benefits), it does not provide
an economywide impact assessment. In other
words, BCA only accounts for the net benefits ac-
cruing to the fishery sector, not those in other sec-
tors of the economy. In addition, traditional BCA
measures net benefits only in terms of economic
efficiency. Although maximizing economic effi-
ciency is generally considered an important goal
for fisheries management, maximizing the econ-
omywide or regional income and employment can
be equally important. We believe that in evaluating
the reallocation of the catch from the commercial
to the recreational fishery, I–O analysis can pro-
vide the added dimension of economywide as-

sessments of output, value added, income, and em-
ployment. This is by no means to imply that BCA
is not useful; rather, it is to point out that I–O
analysis can provide additional information to fish-
eries managers. An expanded BCA that incorpo-
rated the many objectives of fishery management
as well as economywide assessments would offer
a fruitful framework for further research.

However, the results presented here pertain to
the special case in which the reallocation of the
commercial catch is fully exploited by an in-
creased number of recreational–expense fishing
trips without altering the catch rates and expen-
diture patterns. In reality, the behavior of fisher-
men may be quite different, with different impacts
on the economy. The recreational catch rates may
increase owing to the reallocation, thereby neces-
sitating fewer than 2.49 additional recreational–
expense trips to fully exploit the harvest of one
nonlongline commercial trip. It is also possible
that recreational–expense boats will not fully ex-
ploit the reallocated catch. This might happen, for
example, because recreational–expense fishers do
not necessarily catch the same composition of spe-
cies as nonlongline commercial fishers. In either
case, the increase in expenditures or final demand
in the recreational–expense fishery would be
smaller than anticipated under the model, and thus
the economic losses from the reallocation would
be higher. The economic losses from the reallo-
cation would also depend on whether the increased
expenditures for recreational fishing came from
external sources (such as substituting recreational
fishing trips in Hawaii for out-of-state vacations)
or internal sources (such as shifting PCE from oth-
er sectors of Hawaii’s economy to recreational
fishing). For these reasons, this paper provides a
range of economic impact estimates for the pro-
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133ECONOMIC IMPACTS OF CATCH REALLOCATION

posed fishery reallocation. Furthermore, it should
be noted that the estimates presented here are
based solely on Hawaii’s residents’ actual expen-
ditures for recreational fishing without considering
the nonmarket values of such fishing.
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