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The primary objective of this study was to provide
information to and study the response of decisionmakers
involved in making choices for the allocation and
management of the living resources in the Northwestern
Hawaiian Islands. This was accomplished by �! cre-
ating an information base of impacts of variou:
fishery/management alternatives; and �! using this
information base to determine individual utility func-
tions and group choice criteria for a Fisheries Devel-
opment Coalition and a Wildlife Conservation Coalition.

Impacts of the implementation of the fishery/management
alternatives were evaluated in five dimensions called
"attributes" through Delphi procedures. Individual
utility functions determined by logit analysis and
group weights for the five attributes elicited by
Delphi/Delbeq procedures indicated that the protected
wildlife held considerable value. These results
implied that the establishment of the fishery develop-
ment facilities studied would not generate expected
revenues large enough to offset the adverse environ-
mental impacts on the protected wildlife.
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INTRODUCTION

The Problem

The extended jurisdiction provisions of the Magnuson
Fisheries Conservation and Management Act of 1976 focused local
and national attention on fisheries development and management
of the Northwestern Hawaiian Islands  NWHI! and surrounding
waters. These islands present a special problem for development
and management due to possibilities of conflict between fish-
eries development and protection of the area's unique flora and
fauna  some of which are legally defined as "endangered" or
"threatened"! .

The method of evaluation chosen for this study is decision-
analysis. This technique investigates the preferences and atti-
tudes of decisionmaking entities and recognizes the "personal
element in decision-making"  Anderson et al., 1977, p. 11! and
attempts to insure that decisions made "best corresponds to the
beliefs, attitudes, and preferences of the decision-makers"
 Mohayidin, 1981, p. 30!.

Objective of the Study

The overall objective of this study is to devise methods to
provide decisionmakers with information and insights into the
nature and consequences of making choices among a.'Lternatives for
the development and management of the Northwestern Hawaiian
Islands. The following set of procedures was fol:Lowed to accom-
plish this objectives

Create an information base for use by decisionmakers
regarding the attributes of various alternatives' out-
comes of fishery development
Model the decisionmaking process of the individuals
involved in the study
Determine the trade-offs between development benefits
and preservation benefits by persons identified as
having a role in the decisionmaking process both on an
individual and group basis

3.
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The development of policy becomes difficult :Ln the case of
the NWHI because such goods as natural resource environments and
wildlife species are non-market goods. Methods are needed to
evaluate the worth of these resources to society. Although econ-
omists have developed various kinds of indirect estimates of the
value of non-market public goods, these rely on user or potential
user information as the basis for measurement of resource values.

In the case of the Northwestern Hawaiian Islands, these methods
do not appear to be appropriate, since those people who vote to
protect the flora and fauna are not active or potentially active
users. To determine the appropriate emphasis on development and
on environmental protection in the development of policy, another
method of evaluation is needed.



Examine the social, economic, and management implica-
tions of the decision modeling results

4.

MANAGEMENT ALTj966lTIVES STUDIED

TABLE 1. DEVELOPMENT/MANAGENENT ALTERNATIVES FOR THE NORTHWEST-
ERN HAWAIIAN ISLANDS

Management RegimesOutside Development
Facilities

20 Fathoms 3 NilesShoreline 10 Fathoms

No Development

Midway Islands

Tern Island

Mothership

ICIB

IIC IIDIIA IIB

IIIDIIICIIIA IIIB

Only one Nidway alternative was retained in the study -- the
Midway Islands/3 Nile alternative. The Nidway facility was
assumed to primarily service the albacore fishery. Since the
albacore fishery is located approximately 500 to 1,000 miles
north of Nidway, it was assumed that the vessels utilizing this
facility would not be fishing closer to the refuge than 3 miles.
The only difference between the No Development alternatives and
the Midway Islands/3 Nile alternative would be due to the
increased catches of albacore.
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Table 1 shows a matrix of development/management options
that were under discussion at the time this study was initiated.
The fishery facility options of "Nidway Islands," "Tern Island,"
and "Mothership" are based on proposals made by various public
agencies for the development of the area. The "Shoreline," "10
Fathom," "20 Fathom," and "3 Mile" delineations of protected
waters are based on a proposal by the National Narine Fisheries
Service for the designation of a critical habitat for the
Hawaiian monk seal under the Endangered Species Act of 1973. For
this study, it is assumed that no fishing will be allowed within
the protected waters. The "No Development" facility and the
"Shoreline" regime  which is defined as the boundary of the
Hawaiian Islands National Wildlife Refuge as claimed by the Fish
and Wildlife Service! are also included in this table. These are
the status quo development and management strategies operating at
present in the arear'



Estimated Attributes of the Alternatives

The five attributes of importance to the decisionmakers were
assumed to be: �! the cost of establishing and constructing a
fisheries facility within the Northwestern Hawaiian Islands area;
�! the average annual expected revenues from the commercial
fisheries over the 10 years following the construction of the
facility; �! the change in the monk seal population at the end
of 10 years; �! the change in the green turtle population at the
end of 10 years; and �! the change in the seabird population at
the end of 10 years.

Estimates of the costs  in terms of a likely range! of
establishing the three proposed fishery facilities were available
from the Division of Aquatic Resources. It was necessary to
estimate wildlife impacts and potential fisheries catches to
determine the other four attributes.

PROCEDURES FOR DEVELOPING FISHERIES CATCH AND WILDLIFE
INPACTS

Catch estimates of various species were required to estimate
the expected revenues attribute. At the time this study was
being conducted, only a small portion of the information needed
to determine the fishery resource potential and wildlife impacts
associated with development regimes was available� A number of
studies were underway and a large pool of technical experts had
been involved in ongoing and previous studies. Theoretically,
this pool of expertise, individually and collectively, rep-
resented the state-of-knowledge of the area and its resources.
The Delphi technique was determined to be an appropriate one to
elicit the needed data from the experts.

In general, the Delphi technique relies on expert opinions
on the investigated topic and involves a structured and consis-
tent procedure to elicit data. It has three features: anonym-
ity, controlled feedback, and statistical group response. These
features reduce "noise" and "dominance effects" of strong person-
alities in an interactive group and allows evaluation of opinions
on the merits of its rationale and not on the status of the per-
son presenting the argument. The Delphi method has been used in
previous studies as a forecaster of land use  Ervi n, 1977; Farkas
and Wheeler, 1980!, air travel and air technology  English and
Kerman, 1976!, manpower forecasting  Nilkovich et al., 1972!, and
recreational fishery catch  Zuboy, 1981!.

In summary, it was assumed that two distinct sets of expert/
researchers had access to the best available information regard-
ing the commercial fisheries and the protected wildlife; thus,
two Delphis, one for the fisheries and another for the wildlife,
were needed to provide the catch and wildlife impact data.

The first step towards conducting the Delphis was the iden-
tification of experts. To assure that the information was
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"trustworthy," decisionmakers were polled and asked to identify
experts. The decisionmakers polled were directly responsible for
the management of the resources in the studied area  e.g., direc-
tor of the Western Pacific Program, National Marine Fisheries
Service; director of the Division of Aquatic Resources, Depart-
ment of Land and Natural Resources; and administrator of the
Pacific Islands Office, U.S. Fish and Wildlife Servi.ce!. An
"expert" was asked to participate in a Delphi if his/her name
appeared on a minimum of two lists' The list for the Wildlife
Delphi included 18 experts of which 14 agreed to participate and
the list for the Fisheries Delphi included 24 experts of which 21
agreed to participate. Both lists included one expert from the
mainland who participated throughout the Delphi procedures.

The Fisheries Delphi and the Wildlife Delphi were conducted
in three rounds each. During the first and second rounds of each
Delphi, participants were asked two basic questions: �! If a
given alternative were implemented, what would be the impact over
a 10-year period on certain species? and �! Why do you feel that
this iropact will occur? Participants were given the option of
answering the first question graphically or in a narrative form;
the second question had to be answered in narrative form.

When the questionnaires were returned by the experts, their
responses for each species for each alternative were separated
into categories of increasing, decreasing, or constant trend
curves. This categorization was dane vi,sually by using the
points on the individual experts' curves at the first, fifth, and
tenth years. Information on the range and mean for each trend
curve and the number of experts who had predicted the trend
curve, along with summaries of the rationales, were fed back to
the experts.

In the third round of the Delphis, the participants were
asked to estimate the probabilities associated with each trend
curve. It was felt that this was the appropriate time to ask for
them since all the information  predictions and rati.onales!
should have been fully communicated by then. The sum of the
probabilities of the trend curves for each species within each
alternative equalled 1.00.

The length of time required for each Delphi was approxi-
mately 7 months. During these periods a nurober of participants
dropped out of the procedures. The Fisheries Delphi. began with
21 experts, with 17 participating in the second round and 14 in
the third. The Wildlife Delphi began with 14 experts, with 12
participating in the second round and 11 in the third.

The Fisheries Delphi and the Attribute of "Expected
Revenues"

Expected catch estimates of eight fisheries species  or
categories of species! were generated by the Fisheries Delphi.
These included four tuna species  skipjack, albacore, bigeye, and
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yellowfin!, the bottomfish species category, the seamount cate-
gory  alfonsin and armorhead!, the baitfish category  akule and
opelu!, and the species of spiny lobster. The fisheries experts
were asked to estimate the catches for all eight species for all
alternatives proposed except the Midway Islands/3 Mile alterna-
tive. Since the Midway alternative was assumed to be specifi-
cally designed to service the albacore fishery, the experts were
asked to only estimate the catches of albacore. Each fisheries
expert predicted 97 trend curves in each of the first two rounds.

The means of total catch of the trend curves  over 10 years!
used for the estimation of expected catch were the results of the
second round and were estimated using the following formula:

L  ',q!! � ~ 5! +  c, g! �! +  c~ ! 0!  " ~ 5! j

where

C l = predicted catch of species i by expert j for
year 1

Nk = number of experts who predicted that trend
curve

Estimated average annual expected catches are presented in
Table 2 with the estimates of the same species as developed in
the  DLNR, 1979!. There
appeared to be a wide divergence between the Delphi and HZQ}?
estimates. The latter estimates were based on "resource poten-
tial" rather than "expected catch" which may account for some of
the differences.

Using the prices given by the
the expected revenues for each species was estimated using

the following formula:

 P.< EC.<!

where

Pit = price of fish species i in year t
ECit = expected catch  in pounds! of fish species i in

year t

A "0" discount rate and constant price throughout time were also
assumed in the calculation of the "expected revenues" attribute.
The sum of all of the expected revenues for each species over a
10-year period was defined as the expected revenues of a proposed
alternative. This was then divided by 10 to estimate the annual
amount. It was this figure that was used as the basis for the
decisionmakers' individual rankings  Table 3!.

406



~ 0 CO W W
~ ~ 0 ~

OOOO

W W LA M
~ ~ ~ ~

OOOOO
f ~ ~ ~
OOOO

lg! LA W M
~ ~ ~ ~

OOOO

%8I Cvj O O
~ ~ ~ ~

OOOO

LA W M P4
~ ~ ~ ~

OOOO
O O

m Q CO C! CO CO~ ~ ~ ~
OOOO

CO C! CO CO
~ ~ t ~

OOOO
CO 00 CQ CO

~ ~ ~ ~
OOOO

CO

O

~ s

8

IR

M

K K 0 U
CO M W W

~ ~ ~ ~NPlCh 4!
~ ~ ~ ~

HROO
~ ~ ~ ~

'LD

Q

m
LA LA LA LA

~ ~ ~ ~O h4 ~ ~ ~ ~OOOO
~ ~ ~ ~

W W & P4

K
0

0

~ ~ ~ ~
OOOO

LD 'LO LD C!
~ ~ ~ ~

OOOO

OCh OlM
~ ~ ~ ~

OOOOO K
0

0OOOO
~ ~ ~ ~ ~ II ~ ~

lO 'LD M 'LG

CO CO CO M
~ ~ ~

C! LA LA lA
W CO R O

~ ~ ~
LAMWIA O LA

eRB

407

Q Ul
4 A

� R

> 0

Cl R
RO
P H
U A
W A
g4 W
R K

~BOO~
MMM~

WCOWW~ ~ ~ ~
W 1A lA LA

M 444NK Mg KQ O
P MHnw

Pl ph O LD
~ lt t ~

C! W 4! LA

'U 'U g

C 'U

I
0'0 0
W 8 W

Cl S 4

FlYFC 0



TABLE 3. DEVELOPMENT/MANAGEMENT ALTERNATIVES' ATTRIBUTES FOR THE
NORTHWESTERN HAWAIIAN ISLANDS

AttributesDevelopment Facility/
Management Regime

GTFC MSER SB

Midway Islands/
3 Mile  F! 8.7 -102.0

-Key for attributes: FC = Facility cost  in millions of dol-
lars!, ER = Average annual expected revenues  in millions of
dollars!, MS = Change in monk seal population  in percentage!,
GT = Change in green turtle population  in percentage!, SB =
Change in seabird population  in percentage!

'Letters within parentheses represent the alphabetical order in
which the alternatives were presented to the decisionmakers
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No Development/
Shoreline  D!
10 Fathom  H!
20 Fathom  B!
3 Mile  K!

Tern Island/
Shoreline  M!
10 Fathom  E!
20 Fathom  A!
3 Mile  I!

Mothership/
Shoreline  J!
10 Fathom  G!
20 Fathom  C!
3 Mile {L!

0.0
0.0
0.0
0.0

0.5
1.0

3.0
2.0

2.5
4.0
5.0

3.0

8.7
8.3
7.1
7.0

11.9
11.4
10.4
10.1

11.7
11.9

10.8

10.3

-22

5

7
5

-48
-32

-32

-33

-22

-14

-ll

-10

-24

9

3

0

-38
-34

-34

-25

-23

-12

9

3

-10

5

4

4

-18

-16

-16

-15

-13

9

7

5



The Wildlife Delphi and the Wildlife Attributes

The Wildlife Delphi was conducted to predict the attributes
of "[percentage of] change in monk seal population," "[percentage
of] change in green turtle population," and "[percentage of]
change in the seabird population." The experts were asked to
estimate the impacts of the proposed alternatives on the wildlife
species over a 10-year period. A major assumption made by the
experts was that the wildlife populations at year 1 were constant
and stable and could be described as being at 100 percent.

Since the attributes were defined as the percentage of
change in the wildlife species at the end of the 10-year period,
only the expected population proportion at the end of the tenth
year was needed. The formula for the estimation of the percent-
age of change in the population is:

[ Expected Population at end of Year 10! � 100%]

The expected population was estimated by
ucts of the mean of each trend curve  defined
portion at the end of the tenth year! and the
associated with it which was estimated in the
 Table 3!.

summing the prod-
as the mean pro-
mean probability
third round

DECISIONNAKING AND POLICY DEVELOPMENT

PROCEDURE POR THE ASSESSMENT OP INDIVIDUAL AND GROUP UTILITY
FUNCTIONS

The determination of the individual decisionmakers for the
Northwestern Hawaiian Islands began with a survey of persons
representing various agencies who were involved in the management
of the resources of the area. Those decisionmakers whose names
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At the onset of the study it was generally believed that the
public decisionmakers and private interests concerned with the
development and management of the resources of the Northwestern
Hawaiian Islands fell into two groups. These groups  called
"coalitions" in the study! would advocate either the goals of
wildlife preservation or those of fishery development, according
to the mandates of offices, positions, or values they held
 Figure 1!. Political science theory states that it is the
interaction between the coalitions which will determine the
policy that finally develops. Since the goals of wildlife pres-
ervation and fishery development may conflict with one another,
the interaction between the two coalitions was assumed to be
competitive. It was hypothesized that these coalitions were
faced with a prisoner's dilemma, i.e., the Wildlife Conservation
Coalition preferred alternatives that would be highly restrictive
to fisheries development, and the Fisheries Development Coalition
preferred alternatives that would adversely affect the wildlife
of the area. The identification of coropromise alternatives was
needed to help resolve the management issue.



Figure l. Coalition of public decisionmakers in the Northwestern
Hawaiian Islands problem
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were proposed, were in turn surveyed for names of other decision-
makers as well. If a decisionmaker's name was proposed by two
different agencies, his or her name was then placed on the list
of those who were asked to participate in this study. This
procedure was identical to that used to identify the experts who
participated in the Delphi procedures. Twenty-five decision-
makers were included on the list, and some of the agencies listed
on Figure 1 were represented by more than one individual.

In order to determine the utility functions of the individ-
uals, each decisionmaker was asked to rank the 13 alternatives
from most preferred to least preferred based on the 5 attributes
discussed above. These rankings were then transformed into data
that were used in a logit model which estimated linear utility
functions of the decisionmakers. Discussions of the logit model
may be found in Amemiya �981!; Pindyk and Rubinfeld �981!; and
Theil �971!.

In Figure 1 the composition of the Wildlife Conservation
Coalition and the Fisheries Development Coalition is given. The
private conservation groups and the private fishermen were placed
in their respective coalitions according to what appeared to be
their vested interests. Eight individual decisionmakers were
placed in only the Wildlife Conservation Coalition, twelve were
placed in only the Fisheries Development Coalition, and five were
placed in both coalitions due to their joint responsibilities.

Each coalition was asked to arrive at a consensus regarding
the importance ranking of the attributes through a series of
rounds where they were allowed to interact verbally. After con-
sensus was reached the members of the coalition were then asked
to give weights to the attributes. In the first weighting vote,
the top ranked attribute was assigned an importance weight of 100
and in the second weighting vote the least ranked attribute was
given a weight of 10 with no weight higher than 1,000. Each
member of the coalition assigned weights to the other attributes
proportionate to their relative utility to the base attribute.
The weights could be of any magnitude but the order of the
weights could not differ from the group consensus of the attri-
bute ranking.

This procedure used to elicit the coalitions' weightings of
the attributes included aspects of both the Delbeq and Delphi
technique procedures. Both techniques consist of structured
communication procedures among a group of individuals to arrive
at a consensus. The main .difference between these two techniques
is that the Delbeq technique allows direct interaction among the
participants, even though the communication is still well
directed and structured. Communication among participants in a
Delphi procedure is channeled only through the analyst who sum-
marizes the responses then feeds them back to the group.
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RESULTS

The affiliation of the 25 decisionmakers represented are
shown in Table 4 ~ Public agencies were represented by 48 percent
of the decisionmakers and the private sector  private conserva-
tion groups and private fishermen! by 28 percent. The state
legislature and University of Hawaii were represented by 16 per-
cent and 8 percent of the decisionmakers, respectively.

TABLE 4. AGENCY REPRESENTATION OF THE INDIVIDUAL DECISIONMAKERS

Number PercentageCategory

Public agencies
U.S. Fish and Wildlife Service
National Marine Fisheries Service
Western Pacific Regional Fishery

Management Council
Hawaii Department of Land and Natural

Resources

Hawaii Department of Planning and
Economic Development

12

12

12

Hawaii Legislatu re

University of Hawaii

Private wildlife conservation groups

Private fishermen

16

100TOTAL

Individual Decisionmakers' Rankings and Utility Punct|ons
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ln the set of alternatives that was presented to the
decisionmakers in this study, the "status quo" policy of No
Developroent/Shoreline regime, alternative "D," was included. The
results of the individual rankings which are summarized in Table
5 show that the continuation of this alternative is not highly
preferred compared with the other alternatives  i.e., rankings
given were not above "7" except for only one individual!.
Another result is that, based on the magnitudes of the given
attributes, the alternatives with the Tern Island facility are
not acceptable for most of the decisionmakers, reg'ardless of the
management boundary imposed with its establishment. The most
preferred of the alternatives studied for a majority of the
individuals was alternative "K," No Development/3 Mile, and



TABLE 5. FREQUENCY OF INDIVIDUAL RANKS FOR AI TERNA-
TIVES A THROUGH N

Rankings
Alternative

13-11 6-4 3-1

21

18

17

14

21

12

16

14

16

19

20

Note: 13 = most preferred alternative, 1 = least
preferred alternative

alternative "H," No Development/10 Fathom. However,, both of
these alternatives received low rankings from three and two
decisionmakers, respectively. On the other hand, alternative
"F," Midway Islands/3 Nile, did not receive the highest rankings,
but all the decisionmakers ranked it above "7."
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Utility weights for the five attributes determined by the
logit analysis are presented in Table 6. A summary of Spearman's
rho and Kendall's tau statistics between the actual and predicted
rank orders are also included. A Spearman's rho coefficient of
.89 and a Kendall's tau value of .74 was defined as the criteria
of strong correlation. This amounts to the ranks of five sequen-
tially ranked alternatives in one set being interchanged in the
other ranked set ~
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The additive form of the utility function appears to
adequately describe the utility functions of the decisionmakers
and the estimated weights determined by the logit analysis appear
to give accurate predictions of the alternatives' rank orders.
Of the 25 decisionmakers' actual and predicted rankings, 5 were
perfectly correlated, 16 were strongly correlated, and 3 were
moderately correlated with one another. Only one of the
decisionmakers' predicted and actual rankings was weakly cor-
related.

Coalitional Groups

Agency representation in the Wildlife Conservation and Fish-
eries Development Coalitions is shown on Table 7. The number of

TABLE 7. AGENCY REPRESENTATION OF DECISIONMAKERS BY COALITION

Category

Hawaii Legislature

University of Hawaii

Private wildlife conserva-

tion groups

Private fishermen

10 16

Note: Invited = invited to participate in coalition, Participated = actually
participated in coalition decisionmaking
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Public agencies
U.S. Fish and Wildlife

Service
National Marine Fisheries

Service

Western Pacific Regional
Fishery Management
Council

Hawaii Department of Land
and Natural Resources

Hawaii Department of
Planning and Economic
Developnent

Wildlife Conservation Fisheries Develognent
Coalition Coalition

Invited Participated Invited Participated



decisionmakers participating in the Wildlife Conservation Coali-
tion represented 60 percent of the individuals- invited, whereas
only 37.5 percent of the invited decisionmakers participated in
the Fisheries Development Coalition.

All the members of the Wildlife Conservation Coalition had
individual rankings that were strongly correlated with one
another. Of the 16 members of the Fisheries Development Coali-
tion, 8 members' rankings were strongly correlated with one
another  and with the Wildlife Conservation Coalition's members!;
the other 8 decisionmakers' rankings were not correlated with
those of anyone else. This ratio of highly correlated and inde-
pendent decisionmakers �0 percent! was maintained in the actual
Fisheries Development Coalition meeting. Interestingly, the
three public agencies who are responsible for the plans for fish-
ery development did not participate in the Fisheries Development
Coalition. If they had participated, the proportion of members
with strong wildlife values would have increased to 55 percent
and the proportion of independent decisionmakers would have
dropped to 45 percent. This implies that a wildlife coalition
exists almost "voluntarily"  in the sense that individual members
hold common values and goals! and can be organized easily in the
public arena. A fisheries development coalition would require
much more effort and time to be organized into a cohesive unit
due to the diverse value systems of its members.

Table 8 presents the means of the data generated in the
coalitional meetings. The Wildlife Conservation Coalition's
weights reflected its general concern with all the wildlife
species, with 91.8 percent of the total group weight being placed
on the wildlife attributes alone. The Fisheries Development
Coalition, as was expected, gave the most weight to "expected
revenues." However, it appeared to be "environmentally aware,"
with the total sum of the weights given to the wildlife attri-
butes accounting for 55.4 percent of the group's weighting. The
rank orderings of the alternatives based on both the coalitions'
weightings were similar to one another and were highly correlated
with one another. For both coalitions, the No Development/3 Mile
alternative was the most preferred of all those studied. Also,
all of the Tern Island facility alternatives were Che least
preferred.

This similarity between the group rankings also indicates
that both coalitions felt that expected revenues of the fishery
development alternatives did not justify the adverse impacts on
the wildlife species. This was true even for the "economically
minded" fishery development group, based on the estimated out-
comes of the alternatives. Since the rankings of both groups
were in close agreement with one another, there was no evidence
of a conflict regarding the proposed alternatives, and the need
to identify compromise alternatives did not exist.
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The "Shadow Price" of the Nildlife Populations

Implicit in the preference scheme, reflected in the coali-
tions' rankings  based on utility weights! and mo.t of the indi-
vidual decisionmakers' rankings, is the "shadow price" of the
wildlife species as defined by Nishan �976! . Nishan states that
"the term [shadow price] has been extended to estimates of social
benefits, or social losses, that are either unpriced or not
satisfactarily priced. Unpriced, or inadequately priced benefits
or losses may be valued . . . by calculating the price for a good
or a 'bad', that is implicit in government decisions to undertake
particular projects." So the act of choosing No Development/3
Nile aver No Development/Shoreline implies that decisionmakers
value 17 percent of the monk seal population, 24 percent of the
green turtle population, and 6 percent of the seabird population
by at least $1.7 million per year, which is the expected annual
revenue lost by choosing the more restrictive management regime.

EXTENSIONS OF THE FINDINGS

An important advantage of the analysis is tha,t a criterion
is available to evaluate alternatives as new information is
generated or some assumptions regarding the implementation of the
alternatives are changed. The following reflect the assumptions
that �! management regimes  i.e., the boundaries of protected
waters! cannot be changed; �! the private sector will finance
the establishment and construction of the facility  i.e., the
public facility cost is "0"!; and �! the prices of the commer-
cially harvested species change, thus changing the attribute of
"expected revenues" for all the alternatives.

The Status Quo' Alternative as a Baseline Alternative

If the critical habitat designation is significantly delayed
clue to institutional and palitical constraints, the establishment
and operation of a development facility may be as acceptable as
the "status quo," No Development/Shoreline, for bath coalitions
and their members if an increase of expected revenues were large
enough to offset the associated adverse wildlife impacts. Using
the group weighting of the two coalitions, Table 9 presents the
expected revenues that would need to be generated for a devel.�
opment facility to be preferred over the status quo  utility
weights in this table were determined by using group weights, but
each individual decisionmaker's requirement in terms of expected
revenues can be determined by using their individual utility
weights as determined by the logit analysis!.

Table 9 paints to a potential conflict that may occur
regarding which facility should be established. For the Wildlife
Conservation Coalition, the status quo is still the preferred
alternative compared with any other development facility alter-
native. For the Fisheries Development Coalition, the status quo
is not as attractive as the alternatives of establishing the
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TABLE 9. ADDITIONAL EXPECTED REVENUES REQUIRED FOR A DEVELOPNENT
FACILITY TO BE AS PREFERRED AS THE STATUS QUO

Present. Utility Additional RevenueDevelopment Facility/
Nanagement Regime

WCC FDCWCC FDC

7.6

0.37.1

390.7-16.5 22.5

6.8 7.6

Note: WCC = Wildlife Conservation Coalition, FDC = Fisheries
Development Coalition

Nidway Islands facility or placing a mothership in the area, with
the latter alternative being preferred over the former. In this
situation a prisoner's dilemma exists.

The attributes used for the Nidway Islands/Shoreline alter-
native equaled $2 million for facility cost, $10.4 million for
expected revenues, -22 percent for change in the monk seal popu-
lation, -24 percent for change in green turtle population, and
-10 percent for change in the seabird population. The wildlife
attributes' estimates were the same as estimated for the No
Development/Shoreline alternative. Expected revenues were esti-
mated by adding the difference between the No Development/3 Nile
regime and the Nidway Islands/3 Nile regime expected revenues to
those of the No Development/Shoreline regime.

The Nidway Islands facility may be an attractive compromise
alternative, since only a small amount of additional revenue is
needed for it to be acceptable to the Wildlife Conservation
Coalition. In 1979 it was used as an albacore station. Since
that time it has not been used as a fishery station, but the
albacore fishery has remained in production. This has permitted
some assessment of catches and impacts on the wildlife in the
area with and without a facility.

No Facility Cost for the Public Sector

If other alternatives proposed for the Northwestern Hawaiian
Islands area could be stated in terms of the attributes used in
the study, the estimated utility weights would allow a comparison
of these "new" alternatives with those that have already been
studied. By using assumptions, such as �! the private sector
would reimburse the public sector for facility costs in 5 to 10
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No Development/Shoreline

Nidway Islands/Shoreline

Tern Island/Shoreline

Mothership/Shoreline

-17. 9

-18.0

-33.9

-18.2



years or �! private industry would construct the facilities
with its own funds, the facility cost for all the alternatives
becomes, effectively, "0". By recalculating the utility for each
alternative based on this assumption, a new set of rankings for
each coalition is determined  Table 10!.

The new set of rankings for the Fisheries Development Coali-
tion remained the same as its originally determined ranking.
However, for the Wildlife Conservation Coalition, alternative
"L," Mothership/3 Mile, and alternative "H," No Development/10
Fathom, have become reversed in their ordering from the original
ranking. Thus, the utility weights can be applied to different
alternatives as long as outcomes are defined as the attributes in
the study model.

Changes in Price for the Commercial Fisheries Species

As new or more timely information becomes available and
changes in the estimated amounts of the attributes are made,
changes in the associated utility for the alternatives may easily
be determined and a new set of rankings of the alternatives
derived. The attribute of "expected revenues" was recalculated
using prices based on the most recent. data available  Table 11! .
Table 12 presents the utility of each alternative for both coali-
tions based on this new information along with the rankings.

Although the rankings of the alternatives remained very
similar to the original rankings of the group, alternatives "I,"
Tern Island/3 Mile, and "E," Tern Island/10 Fathom, were reversed
in the Wildlife Conservation Coalition's ranking from its origi-
nal ranking and alternatives 'H," No Development/3.0 Fathom, and
"B," No Development/20 Fathom regime, were interchanged in the
new ranking for the Fisheries Development Coalition. The higher
preference given to the less restrictive regimes in the new
rankings is due to the increase in expected revenues primarily
generated by the most recent  April 15, 1983! spiny lobster price
of $3.75 per pound which is more than twice the price estimated
by the F ' D Thus, as more informa-
tion becomes available, the rankings of the alternatives should
be adjusted to reflect these changes.
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TABLE l0. UTILITY WEIGHTS AND RANKINGS OF ALTERNATIVES BASED ON
FACILITY COSTS OF "0" FOR THE WILDLIFE CONSERVATION
COALITION AND FISHERIES DEVELOPNENT COALITION

Note: The Wildlife Conservation Coalition estimated utility weights are given
at the top of the box, the Fisheries Development Coalition estimated
utility weights are given at the bottom of the box. Ranks of the
alternatives are given below utility weights. l3 = most preferred
alternative, 1 = least preferred alternative.



TABLE ll. PRICES OF FISHERIES SPECIES FOR THE NEW ESTIMATION OF
EXPECTED REVENUES

Price Per Pound

 $!
Recent Price Per Pound

 $!Species

~ 45

.68

59

.59

.45Skipjack tuna

Albacore tuna

Bigeye tuna

Yellowfin tuna

.61

.70

.70

Bottomfish
species .83'

.39

.39

3.75

.40Seamount species

Akule/opelu

Spiny lobster

.40

1.75
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Department of Land and
Natural Resources, State of Hawaii, 1979

-Exvessel tuna prices at date of unloading, National Marine Fish-
eries Service, Fishery Market News Report T-14, February 21,
1983

Based on the same proportion of catch value per pound of five
bottomfish species as used by the 3LQZ �7 percent! and the most
recent information �980! provided by the Division of Aquatic

,Resources
'Seamount species prices and akule/opelu prices were assumed to
be the same in the 3Z92
Based on the same proportion of catch value per pound of akule/
opelu as used by the QD22 �9 percent! and the most recent
information �980! provided by the Division of Aquatic Resources

6
Personal communication, National Marine Fisheries Service, Mar-
ket News Service, Terminal Island, California, April 15, 1983



TABLE l2. UTILITY WEIGHTS AND RANKINGS OF ALTERNATIVES BASED ON
NEW PRICES FOR THE WILDLIFE CONSERVATION COALITION AND
FISHERIES DEVELOPMENT COALITION

Note: The Wildlife Conservation Coalition estimated utility weights are given
at the top of the box, the Fisheries Development Coalition estimated
utility weights are given at the bottom of the box. Ranks of the
alternatives are given below utility weights. l3 = most preferred
alternative, l = least preferred alternative.
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CONCLUSIONS

In summary, two major conclusions arise out of this study.
The first conclusion is that according to the alternatives
studied and their estimated attribute amounts, the expected
revenues that the group of experts projected from fishery devel-
opment facilities are not large enough to offset adverse wildlife
impacts. The second conclusion is that the wildli.fe resources
appear to hold high value for most of the decisionmakers identi-
fied as involved in the NWHI issue. This indicates that fishery
development activit.ies that are proposed and planned for the area
must address the problem of adverse wildlife impacts as well as
the economic benefits which may accrue to development. Nore
resources in the planning and design phase for fisheries facili-
ties should be allocated for the protection of the wildlife of
the area. If adverse wildlife impacts could be reduced through
effective planning and implementation, perhaps the expected
revenues generated would be enough for a fisheries facility
alternative to become an attractive option for decisionmakers.

Information and analysis play important parts in the plan-
ning and managing of both fisheries and wildlife resources. They
also play an important part in public decisionmaki.ng since many
times decisionmakers are not the "experts" in the areas in which
decisions by them are made. The Delphi procedures for both the
wildlife and fisheries development attributes provided a consis-
tent and complete base of information for the deci.sionmakers in
this study. It was found that most of them were comfortable with
information that was generated with this procedure, even though
the Delphi estimates of expected catches did not agree with
earlier estimates of the xni %1~.

A problem in applying this simulation to real life is,
although the study attempted to reach most of the decisionmakers
who are still involved in this issue, all critical decisionmakers
may not have been included. Over time the status of decision-
makers included in the study or their attitudes arid values and
hence their weightings will change. As time passes the study's
results can be expected to be less applicable.
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INSTITUTIONAL POLICYNAKING IR THE l9iNAGENBNT OP FISHERIES:
CASE STUDY � STATE OP HANAII

Rose T. Pf und

University of Hawaii Sea Grant College Program
Honolulu, Hawaii 96822

This study empirically characterized the personal com-
munication networks of key administrators of the two
federal and one state agencies which are legally man-
dated to implement the Magnuson Fishery Conservation
and Management Act  FCMA! of 1976  PL 94-265! in
Hawaii.

The implementation of the FCMA, particularly the devel-
opment of fisheries management plans for the resources
of the Northwestern Hawaiian Islands  NWHI! anQ the
western Pacific, can be materially enhanced by the
Western Pacific Regional Fishery Management Council
 WPRFMC!, the legal entity established for the cooper-
ation of state and federal agencies and the fishing
industry. It was found that the centrality of the
WPRFMC in the information network of decisionmakers
gives the chair and staff of the WPRFMC the potential
power to broker cooperation among the governmental
agencies.

institutional policymaking network anlay. is
fisheries management Hawaiian fisheries

INTRODUCTION

This paper provides a micro-examination of the information
channels for decisionmaking in federal and state executive
agencies in the implementation of legislative acts. The par-
ticular act which provides the context for this analysis is the
Magnuson Fishery Conservation and Management Act of 1976  FCMA!,
PL 94 � 265, which promotes vertical integration of federal and
state governments in the management of fisheries within the
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fisheries conservation zone. The FCMA, therefore, recognizes the
need for management strategies to better fit the indivisible
character of fisheries which extend beyond federal and state
jurisdictional boundaries.

The FCMA designates the Department of Commerce as the lead
implementation agency. For the purposes of this paper, the
significant aspects of the FCMA are  l! the creation of regional
fisheries management councils  Hawaii is a member of the Western
Pacific Regional Fishery Management Council! and �! the naming
of the National Marine Fisheries Service, a line agency under the
National Oceanic and Atmospheric Administration  NOAA! of the
U.S. Department of Commerce, to provide the required information
to enable the councils to develop fishery management plans for
waters within the fishery conservation zone  FCZ! which extend
from the seaward boundaries of the 3-mile territorial sea, the
extent. of jurisdiction of a littoral coastal state, out to 2CC
miles. Although the fishery and seabed resources of the FCZ are
under federal jurisdiction, under international maritime law, the
surface waters fall under the regime of high seas and, thus, are
international waters.

The research question can be posed as follows: Given known
characteristics of organizations, as described by administrative
and organizational theories, how and where will the federal and
state agencies charged with the implementation of the FCMA in
Hawaii obtain information to develop operational policies to
manage fishery resources?

Several a priori assumptions underlie the question. First,
organizational behavior of federal and state agencies, which can
be characterized as complex organizations, is explainable by
extant theories of organizations. Second, there is perceived
need for information by the organizations and they will attempt
to obtain it. Third, it is possible to track inflow of informa-
tion into an organization by identifying interfacing boundaries
and mapping the information intake network of administrators at
key decisionmaking nodes in the organization. And lastly, fed-
eral and state cooperation is desirable in the development of
management plans for fisheries.

ORGANIZATIONAL THEORIES

A comprehensive review of extant theories of organizatio~ is
beyond the scope of this paper. However, there are numerous gen-
eral works on public administration practice and theory which are
readily available. Only a short review of a few more directly
relevant works is provided here to give some contextual back-
ground for this paper The present focus is confined only to the
involvement of executive agencies in the policymaking realm
related to the implementation of the FCMA; therefore, the basic
problem which is being examined is the cooperative behavior of
complex organizations as a function of information networks of
decisionmakers or actors in the formulation of operational
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objectives to implement the broad goals of the FCNA to "take
immediate action to conserve and manage the fishery resources
found off the coasts of the United States" [FCNA, Section 2
 b!�!]. The literature dealing with organizational decision-
making is not confined to the discipline of public administration
alone, but can be found in micro- and macro-economics, political
science, and international relations.

In general, the rational actor model, based on economic and
statistical decision theory, is not considered here because of
the nonmarket conditions in which decisions of public sector
organizations operate and because of the difficulties associated
with the primary premise of the model that all options are known
and that choices are made by a single individual's judgment
without considering the effect of the organizational environment
or the bureaucratic politics of decionmaking  Allison, 1971!.
Furthermore, rationality is difficult to define because it is
almost impossible to separate subjective and objective criteria
of rationality. Narch and Simon �958! discuss "boundaries of
rationality" as a limiting factor in the ability of human beings
to handle complex problems. This limitation triggers the com-
pensatory behavior they have described as "satisficing" to
replace "optimizing." While the course of action based on
satisficing may be rational to the decisionmaker, it may not be
rational to others. Waldo �980!, has published an excellent
summary of the themes and theories of public administration in
the light of futuristic issues of technology. Taking a normative
approach, he suggests the need for changing present-day social
values, which are based on abundance and growth, to cope with the
transition of American society from industrialism to postindus-
trialism, i.e., from abundance to scarcity. He particularly
focuses on the problems of system overload in public sector
organizations brought on by escalating demands for services and
predicts a future in which pressures will worsen rather than
improve. However, while offering three possible scenarios,
ranging from confusion and disorder to disintegration and inte-
gration, i.e., unity and centralization, direction and control,
he does not predict a future except to note Bell' s �977!
observation that the nation state is too small for large tasks
and too large for small tasks.

La Porte and others �975!, discuss complex organizations
from the standpoint of structural and functional complexity. The
role of knowledge and the consequences of both the requirement of
increasing levels of knowledge and the problems associated with
knowledge explosion in terms of coordination cause the evolution
of complex organizations. They see the non-fit of traditional
organizational structure for the management of professional and
scientific personnel.

Netlay �975!, concludes that the result of an "increasing
organized social complexity is an inability to predict, for all
practical purposes, the behavior of the system"  p. 247! . He
takes issue with the homeostatic analog used extensively by
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planners because such a construct assumes only small changes over
an extended period. In a complex system, Netlay is fearful that
deviations based on a "simplified image" of a system will not be
sufficient or fast enough to enable a response to changes which
could be profound. He prescribes Lindblomian incrementalism,
monitoring, and reevaluation of organizational behavior to cope
with ambiguity.

Thayer �981!, suggests that the role of both leaders and
followers should be to become "'professional citizens,' for the
creative act of building consensus [which] can be defined as the

depicts the policy process as a horizontally linked venn diagram.
The process involves five individuals who will link the various
interrelationships of a nonhierarchical flat structure extending
from city, to substate region, to state, to subnational region,
to nation, and, finally, to other nations. Hence, he predicts a
probable future of more structure, but he proposes structural
models that are free of conventional bureaucratic hierarchy to
minimize alienation of human beings.

Bureaucratic Policymaking: Is It Legitimate'P

Waldo �980!, notes symbolic and legal problems associated
with the recognition and legitimation of policymaking by the
bureaucracy. He contends that at the federal level the present
conditions of bureaucratic policymaking cannot. be folly legiti-
mated by democratic ideology which supplements the Constitution
and, further, that while such policymaking has been formalized by
deriving authority from the elected chief executive, this "over-
head democracy" does not answer all problems. However, Reigel
and Owen �982! state that since the Supreme Court's decision on
Panama Refining Co. v. Ryan, 293 US388, 430�935!, and the days
of the New Deal, "it is improbable that a federal court would
find that a statute conferring rulemaking power to a federal
agency is unconstitutional delegation of congressional power."

Waldo raises these confusing points while fully recognizing
that public administrators do make policy "by deciding what has
been decided after basic decisions have been made by political
authorities; by deciding what further needs to be decided; by
defining and weighing alternatives; and by making further deci-
sions"  pp. 180-181!. In this context, Waldo discusses the
confusion stemming from the traditional vertical channel of
authority flowing from the elected official to the administrator
down to the bureaucracy and the authority vested in knowledge
which manifests itself as a horizontal organizational structure.

Thayer �981!, on the other hand, appears to argue that
questions of constitutional legitimation are moot. Political
democracy, because of its "peculiar historical development[,] has
[been] . . ~ the principal vehicle through which we continually

c ~ alienation"  p. 75!. Hence, under current structural
manifestations of "democracy," Thayer's contention is that "all
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'democracies' we know about have been tyrannical"  p. 75! and,
therefore, it is not importan to put the blame for public
alienation on any branch of government because all hierarchical
structures are oppressive.

The prevailing rationale is that there is a necessity for
hierarchy in which elected officials exercise control over the
bureaucracies to enable the public to maintain control of
government. This notion is credited to Drucker �971!. Lowi
�971!, a strong advocate of centralization, goes even farther in
strengthening the legislative branch. He proposes that all
legislation should be so detailed as to make administration
almost automatic. If this were the case, the bureaucracy would
then be removed from the policymaking arena tl2]. But Lowi's
proposal is naive. No major national policy has been enacted
without a wide bse of support, a condition which necessitates
compromise and results in an end product which is generalized to
allow much latitude in interpretation during administrative
rulemaking.

Thus, administrative structures are societal artifacts
reflecting processes and physical manifestations which promote
social values. As technology brings about changes, organiza-
tional theorists recognize that traditional bureaucratic struc-
tures, which current bureaucracies are modeled after, are not
appropriately Katz and Kahn �966! note that empirical research
on authoritarian bureaucracies suggests that linking "hierarchy
with efficiency and authority with authoritarian behavior are
errors of great importance and great human cost"  p� 215!.

THEORIES OF INSTITUTIONAL PROCESSING OF INFORNATION

Essential to the central research question reported in this
paper are the works of Simon �976! and Katz and Kahn �966! .
Simon's work, a classic, deals with the understanding of organi-
zations in terms of their decision processes. He

analyzes organizations in terms of the decisionmaking
behavior of their participants, but it is precisely
the organizational system surrounding this behavior
that gives it a special character. The roles of
organization members are shaped by their goal iden-
tifications, and goal identifications, in turn� are a
product of location in the organization  p. xxxiv!.

He contends that administrative behavior can be predicted if the
premises of decision are known in sufficient detail in some
instances. In others, informational premises or still other
premises are required. He dismisses Parsons' action theory as
being "insufficiently subtle and flexible for the description of
behavior"  p. xxxiv! .

Simon �976! applies "efficiency" as a criterion for defin-
ing what is meant by "good" or "correct" administrative behavior
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rather than how outputs or accomplishments are to be maximized.
In this context, he discusses the concept of "rationality."
According to Simon, "rationality is concerned with the selection
of preferred behavior alternatives in terms of some system of
values whereby the consequences of behavior can be evaluated"
 p. 75!. Hence, rationality is a nebulous term. Like beauty, it
is mostly in the eye of the beholder.

Possibly the most significant insight which Simon provides
is the underscoring of the fact that difficulty in dealing with
information lies not in scarcity of information, but in the
limitation of the "processing capacity" within the organization,
largely because information is generated by external organiza-
tions and may be only partly useful, if at all. He concludes
that since the scarce resource is "attention", organizations must
have the capacity to conserve the scarce resource by "provid ing]
for interfaces to handle information which originates outside the
organization  pp. 294-295!."

Katz and Kahn �966! note that "the closer one gets to the
organizational center of control and decision-making, the more
pronounced is the emphasis on information"  p. 223!. However,
more information is not necessarily better for an organization.
No organization can cope with unrestricted inflow of information
 Ashby, 1956! . To alleviate the possibility of being swamped,
organizations develop a coding system which limits the amount and
type of information they receive from the external world. The
information is then transformed to fit their systemic needs  Katz
and Kahn, 1966!. March and Simon �958! call this behavior,
"selective filtering." They note that it occurs not only at the
boundary of an organization, but at "every stage in the trans-
mission and elaboration of program proposals"  p. 189!. Each
stage, thus, becomes a boundary, having its own set of criteria
for selective filtering. The filtering system of decision nodes
where uncertainty is absorbed has the greatest influence on
innovation, according to March and Simon. In this way, selective
filtering is a gatekeeping system which maintains organizational
equilibrium. Without this protective mechanism, organizational
response will result either in such dysfunctional behavior as
error and omission or adaptive behavior such as queuing or delay
and filtering or selective receiving of information. These
adaptive responses can become maladaptive, if they are used to
escape from tasks at hand  Katz and Kahn, 1966!.

Of interest to the present discussion is "upward communi-
cation" within an organization. Katz and Kahn note that commu-
nication in a hierarchical organization is characteristically
downward. Upward flow of information is usually Used for control
purposes by supervisors. Hence, the information passed upward
"not only tell fs] the boss what he wants to hear, but what [the
subordinates] want him to know"  pp. 245-246! .
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While organizational decisions are complex, they are still
made by individuals. Katz and Kahn cite the process of problem
solution described by Dewey �933!:

Immediate pressures on the decisionmaker
Analysis of the type of problem and its basic dimen-
sions
Search for alternative solutions
Consideration of the consequences of the alternative
solutions

l.

2.

3.
4.

These steps are influenced by:

The nature of the pxoblem
The organizational context
The basic personality characteristics of the policy-
ma ker
The cognitive limitations of human beings because of
situational and per sonality factor s

l.

2.
3.

4.

All parts of this process may or may not be active for any given
decision, but they constitute a model of an individual's "falli-
bility"  Katz and Kahn, 1966, p. 274!. Janis �959! cites two
other possible "fallabilities" in organizational decisionmaking:

One  problem] is . . . the emotional impulses which can
move into the conscious sphere; the other stems from
deeper defensive needs of which the individual has no
awareness.

Katz and Kahn conclude that in an autocratic structure the defen-
sive mechanisms of leaders are enhanced because they are sup-
ported by the organization. As noted above, subordinates will
protect their own positions by sending through only information
which feeds the emotional biases of the leader. Hence, the
"whole institutional environment may become modified to confirm
the pathological tendencies of the men on the top"  p. 293! .
Janis �979! has dubbed this phenomenon "groupthink."

Janis defines groupthink thusly:

One of the most common norms !of groupthink] appears
to be that of remaining loyal to the group by sticking
with the policies to which the group has already com-
mitted itself, even when those policies are obviously
working out badly and have unintended consequences
that disturb the conscience of each member  p� 237!.
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Thus far, the discussion has centered on bounds of human
capability in decisionmaking in an organizational setting, a con-
dition which exists because of "limits of human intellective
capacities in comparison with the complexities of the problems
that individuals and organizations face"  Narch and Simon, 1958,
p. 169!. Over time, the organization simplifies communication



for programmed activities by developing �! a repertory of stan-
dard responses, �! a classification of program-evoking situa-
tions, and �! a set of rules to determine the appropriate
response for each class of situations. However, it is organi-
zational response to unprogrammed or new externally generated
information that is of primary interest in the present study.
March and Simon put forth the proposition that unprogrammed
communication becomes "reified" as a technique for "uncertainty
absorption." Reification occurs when raw data are edited to
produce inferential information which may be abstracted several
times over as it is transmitted through the communication network
of an organization. They note that "a great deal of discretion
and influence is exercised by those persons who are in direct
contact with some part of the 'reality' that is of concern to the
organization"  pp. 164-165! and, more so, if they serve the func-
tion of uncertainty absorption.

The logical end to simplification is the replacement of
"optimizing" by "satisficing", according to March and Simon.
They also note other manifestations of simplification: the search
process is used to discover limited alternatives, standard
responses are programmed by the organization, ranges or restric-
tions are placed on situations and consequences, and action
programs are semi-independent and only loosely coupled.

Interfacing Boundaries and the Processes of Information Intake

Knoke and Laumann's �982! definition of "policy domain"
provides the operational parameters for the discussion in this
paper. They define "policy domain" as the "substantive focus of
concern of policy initiatives and debate"  p. 256!. Further,

members of a policy domain are complex formal organi-
zations � such as corporations, confederations,
commissions, and committees � rather than natural
persons acting in their own right . . . . [T]he basic
analytic criterion determining whether an organization
belongs to a subsystem's [the elite or core organiza-
tion] policy domain is the standard of relevance or
fate whereby actors take each other into account in
their actions. This mutual relevance criterion
effectively excludes from the domain any actors whose
actions or potential actions are inconsequential in
shaping binding collective decisions for the sub-
system"  p. 257! .

This operational definition, modified somewhat, is used in this
study to eliminate actors who are not influential in the
decisionmaking activities of the administrators of the three
agencies  the subsystems referred to by Knoke and Laumann above!
involved in the implementation of the FCMA.

For the purpose of this paper, the boundary delimitations
are those recognized by the actors themselves as members of the
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three institutions which have functional responsibilities in the
management of living resources in the Northwestern Hawaiian
Islands: the Hawaii Division of Aquatic Resources, the U.S. Fish
and Wildlife Service, and the National Marine Fisheries Service.
 See Appendix A for a short description of the NWHI.! Hence, it
is assumed that members of these agencies have a "we-feeling"
characteristic of corporate groups about their own agency
 Laumann et al., 1983!. Thus, by definition, membership or par-
ticipation is predetermined. What is being empirically tested is
the relationship and makeup of the informational network which is
used by the agency heads in obtaining technical information for
normal and FCNA-related decisionmaking  Laumann et al., 1983!.

Because there is little by way of empirical research of
classifications of relationships, Laumann et al. note that the
prevailing approach by researchers is "common-sense" justifi-
cation. They point to the danger of "partial system fallacy"
which results when relationships are considered without the
entire set of actors. Relational inclusion, therefore, should be
based on the "elements of focal interest" rather than using
geographical boundaries, for example  Laumann et al., 1983!.
This potential methodological weakness was addressed in the
present study by utilizing decisional nodes at three levels of
the federal agencies which are located at different sites and at
two levels for the state agency because decisionmaking at the
lowest level operationalizes objectives promulgated, by the next
highest level, etc.  Circey-Wantrup, 1976!.

THE METHODOLOGY

Personal interviews were utilized for the gathering of
empirical data which were systematized with a questionnaire con-
str ucte d by the r e sea r cher .

Underlying Assumptions

Two spheres of influence are assumed for each major "actor"
or "node", the decisionmaker, around whom a network is defined
 Knokd and Kuklinski, 1982!. One is the decisionmaker's influ-
ence and authority within the sector of the agency he/she heads
and the other is the decisionmaker's role as an interface or
boundary for extra-agency interaction. Network analysis utilizes
two assumptions about social behavior:

Its first essential insight is that any actor typically
participates in a social system involving many other
actors who are significant reference points in one
another's decisions . . . . Its second essential
insight lies in the importance of elucidating the vari-
ous levels of structure in a social system, where
structure consists of 'regularities in the patterns of
relations among concrete entities.'  Knoke andI
Kuklinski, 1982, pp. 9-10!
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Thus, network analysis has a "dualistic quality" in its capacity
to consider social structures as holistic artifacts while also
enabling the examination of its details  Knoke and Kuklinski,
1982; Be3.1, 1977! .

As stated by Knoke and Kuklinski, the significance of
network analysis at the theoretical level is to explain the

occurrence of different [linkages] and, at the nodal
[or decisionmaking] level, to account for var.iation in
linkages to other actors. The parallel task in net-
work analysis is to detect the presence of such struc-
ture in empirical network data  pp. 12-13!.

Obviously, it is not possible or desireable for any study to
define the hundreds of people who come in contact with public
agency heads. Hence, the field was narrowed to those individuals
identified by decisionmakers, who were interviewed, as primary
sources of information in two contexts: general decisionmaking
and FCNA-related decisionmaking. NcCallister and Fischer �983!
call these sources "core networks," which they define as the "set
of people who are most likely to be sources of a variety of
rewarding interactions." They found that the theory of exchange,
which assumes a relation based on "rewarding interactions,"
 in this case information!, to be borne out by their own research
 p. 78! .

Exchange theory is extended to apply to "macro-level"
exchange processes by Cook �982!. She indicates that agents who
are members of groups with the power to act for the group, can
serve as relatively independent actors, as intermediaries, or as
brokers.  See below for a discussion of brokerage behavior.!
Leibenstein �976! notes that agents typically have "split
loyalties to their own ends and to [group] ends � a problem fre-
quently faced by boundary personnel in organizations"  p. 161!.
The dilemma of those who represent an agency on an interagency
coordinating committee can be explained by similar split loyal-
ties and the difficulty they face when the perceived "larger
good" conflicts with agency positions or objectives. Leibenstein
further notes that agents do not necessarily carry out trans-
actions for gain. They may also be less willing to take risks in
negotiations than individual principals acting on their own
behalf.

The role of brokers exists because they function as "linking
actors having complementary interests, transferring information,
and otherwise facilitating the interests of actors not directly
connected to one another"  Aldrich, 1982, pp. 288-289!. Narsden
�982! points out that the persistence of brokerage behavior lies
in the "functional equivalence of indirect ties to direct ties,"
that is, it is not mere "happenstance"  pp. 205-206!. The
brokers consider the needs of the actors at the periphery for
sending and receiving information to one another. Furthermore,
Narsden indicates that centrally positioned actors in an "access
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network" will gain power when access is restricted because t.hey
are likely to be situated on unique linking systems joining
peripheral actors.

Gain in power in communication networks through brokerage
behavior has been identified by Freeman �979! as a function of
"betweeness" and "closeness." The equation he proposes is simple:
overall gain is the excess remaining when outflow is subtracted
from inflow. Hence, a central position of the brokeractor in
enabling him to arrange transactions is significant. In other
words, net gain accrues in inverse proportion to the number of
ties with which an actor must interact in effecting a transaction,
centrality is necessary; but it is not a sufficient requirement.
The second criteria of closeness to peripheral actors is required
if the broker is to have the ability to consummate the transaction
without the cooperation of intermediaries.

Finally, Alba and Moore �983! shed some light on the notion
of "central circle," based on their study of elite integration in
the United States. Most small groups can be explained by the
"propinquity principle"  propinquity is defined as social propin-
quities and commonly shared issues and/or institutional sectors,
e.g., individuals who are appointed office holders, or members of
Congress, etc.!. But an interesting aspect was the bridging
function of the central circles which acted to facilitate "commu-
nication and interaction both within a large, diverse leadership
group and between members of that circle and more specialized
elite groups"  p. 259! .

Research Design

Based on the assumption that institutiona,l decisionmaking is
done by persons, more specifically, by administrative heads,
their communication network constitutes the basic unit of analy-
sis in this study. The top administrators at three levels of the
agencies  Hawaii, regional, and Washington, D.C.!, which are
separated geographically, thus, enhancing the discreteness of
each unit, were also assumed to be the boundary interfacer.
These administrators were considered to be the most significant
intake point of information from extra-agency sources.

The hierarchical organizational structure of the agencies in
a way simplified the identification of the appropriate decision-
maker at each level. Since location within the hierarchy
coincided with the level of authority, i.e., the top of the orga-
nizational chart was occupied by the top decisionmaker, location
on the agency's organizational chart was used to select the
administrative decisionmaker at the national  Washington, D.C.�
based!, regional, and local or Hawaii-based offices.

Using interview data, the communication relations of the
administrators were mapped; specifically, the network of infor-
mation linkages between and among agencies and their sources of
information was plotted.
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THE POPULAT ION

An unsuccessful attempt was made to interview the head of
the state agency, the Department of Land and Natural Resources,
which is the organizational structure within which the Division
of Aquatic Resources is a component. The explanation given to
the researcher was that all information pertaining to fisheries
is provided to the head of DLNR by the DAR through its director;
hence, the director of DAR was interviewed.

The respondents are:

Four administrators  two in Washington, D.C.! from
U.S. Fish and Wildlife Service
Five administrators  two in California and two in
Hawaii! from the National Marine Fisheries Service
One administrator from the State Division of Aquatic
Resources

2.

3.

TH E INSTRU MENT

An extensive survey instrument was developed by the
researcher requiring both seven-point interval scaled and open-
ended responses. The questionnaire consisted of three parts:
 l! general information on the agency, such as organizational
goals, perceived clientele, consonance of agency activity with
societal values, etc., �! the information sources used by the
decisionmaker, including general patterns of intra- and extra-
agency communication, and �! the evaluation of the implementa-
tion of the FCMA.

This paper will focus only on part 2, the communication
network of the administrators, and only peripherally with other
aspects of the total survey instrument. The two questions asked
to obtain the basic data to construct the information network
used by the administrators were:

When you make decisions on questions/problems/issues
related to the general function of your agency, name
three to five persons you may actually consult to
obtain information.
Name three to five persons from whom you get inform-
ation on FCMA-related issues.

2.

They were also asked to give the reasons for their choices as an
open-ended question.

438

Three decision nodes were identified for each of the federal
agencies: the head office in Washington, D.C ~, the regional
offices on the West Coast  NMFS regional offices are located in
La Jolla and Terminal Island, California; FWS regional office is
in Portland, Oregon!, and the Honolulu office.



THE INTERVIEW

Personal interviews, requiring between 1 hour and l5 minutes
to nearly 2 hours each, were conducted. Two exceptions need to
be noted here. The FWS identified two administrators who had
expertise in fisheries to be interviewed in place of the agency
head in Washington, D.C. In Portland, the administrator in
charge of general administration rather than the overall regional
administrator was interviewed because of the health of the
latter.

The responses of the administrators are plotted as networks
with arrows pointing to the contact persons cited by interviewees
in response to the two questions noted above. Separate networks
were plotted for each administrator for each question, and these
individual networks were then combined for the information net-
work for each agency. In addition, as the third iteration, a
composite tri-agency network was plotted to obtain an overview of
inter-agency information linkages.

DISCUSSION OP THE RESULTS

Overall, the results of this study provide a description of
the information channels through which agency heads seek data for
decisionmaking. Both micro- and macro-organizationa,l behavior
can be seen by examining the information network of organiza-
tional decisionmaking when the network of individual administra-
tors were combined to develop, first, a network for each agency
and, second, a national or interagency network.

The National Marine Pisheries Service of the U.S. Department of
Commerce

Three clearly defined central informational sources are
identified for NMFS in Figure l:

The American Tuna Foundation

The State Director of Fish and Game
The Western Pacific Regional Fishery Management Coun-
cil Chairperson and Executive Director

l.

2.

3.
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The two regional administrators, the directors of the Southwest
Region and the Southwest Fisheries Center, have a strong recip-
rocal link to each other, indicated by a two-way arrow. While
they cite their own staff in the regional offices in Hawaii and
Calif ornia as sources, all administrators are in touch with
extra-agency sources with the Honolulu-based administrator having
the most diverse array of information sources. The citing of
three University of Hawaii research-oriented faculty members, the
directors of the Hawaii Institute of Marine Biology and the Sea
Grant College Program and the chair of the Northwestern Hawaiian
Island Research Coordinating Committee, probably reflects the
cooperative efforts in fishery-related studies conducted by NMFS,
FWS, DAR, and the University of Hawaii researchers over the past
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5 years. This is the only acknowledged contact with the Univer-
sity of Hawaii as a source of information by any administrator.

The three extra-agency information sources can easily become
information brokers and may to an extent assume that role for the
Washington, D.C. office. How strong or weak the broker function
is depends on what is being sent "upward" concurrently along the
hierarchical chain of command as standard reports. The well-
connected intra-agency linkage among the four regional and
Honolulu offices weaken the position of the WPRFMC and the state
Division of Aquatic Resources somewhat as information brokers.
However, the convergence on these two institutions and the
American Tuna Foundation is a strong indication of the importance
of these sources of information. But, perhaps of greatest sig-
nificance is the absence of direct intra-agency linkage among the
three levels of the organization. Decisionmakers at the three
levels did not cite each other as sources of information with one
exception, the director of the Southwest Fisheries Center and the
director of the Southwest Region.

Figure 2 is a plot of NMFS's information sources for FCMA-
related decisionmaking. The focal points of extra-agency infor-
mation sources remain essentially the same, i.e., they are still
focused on DAR and WPRFMC. The Washington, D.C. and Honolulu
offices are linked by these two information source." and there is
a direct downward linkage between the Washington D�C. adminis-
trator and the Honolulu Laboratory director. The regional admin-
istrators are not a part of the intra-agency network of the NMFS
head in Washington, D.C.

However, there is a strongly interlocked core group  a
clique?! at the regional level. The laboratory director of the
Southwest Fisheries Center does not solicit information from
outside sources, but he is linked to Honolulu-based agencies
indirectly through the Honolulu Laboratory director, his subordi-
nate, who is the boundary interface with DAR and WPRFMC. The
three administrative levels [NOAA Assistant Administrator, Direc-
tor of the SW Region, and NMFS Administrator  Honolulu!]in the
NMFS hierarchy obtain information from the next higher level,
i.e., there is a downward flow of information for FCMA-related
decisionmaking among the offices of the organization in contrast
to the free-wheeling configuration for regular agency decision-
making  Figure l!.

The U.S. Pish and Wildlife Service of the U.S. Department of the
Interior

The information network for general agency decisionmaking of
FWS, shown in Figure 3, is a contrast to that of NMFS. Informa-
tion sources cited by interviewees at the Washington, D AC. and
regional levels are strictly intra-agency personnel, with the
exception of the contact with wildlife organizations at the
regional level. The three administrative levels are linked by
the lower level providing information to the level above it;
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hence, the information flow is upward. The boundary for the
organization is the area administrator, based in Honolulu, who
gathers information from relevant state and federal agencies.
The regional and area offices are brokers and can exercise a
great deal of discretion in the kind of information which is sent
upward. The upper level administrators, without independent out-
side contacts, as in the case of the NMFS administrators, appar-
ently have no way of readily testing the validity or accuracy of
the information they receive.

In the information network for FCMA-related decisionmaking
 Figure 4!, the regional office becomes the broker which links
the Washington, D.C. office with the local office. The regional
office, however, has its own contact in the state through the
Hawaii Division of Forestry and Wildlife. The area and regional
administrators are linked through the Office of Federal Assis-
tance to Regional Councils in Portland and the area administrator
retains his role as boundary interfacer for the organization in
FCMA � related matters. The area administrator represents the FWS
as a non-voting member of WPRFNC.

Division of Aquatic Resources of the Department of Land and
Natural Resources, State of Hawaii

The information network for general agency decisionmaking
 Figure 5! includes not only relevant federal agencies and DAR's
own staff, but its principal constituents � fishers. The head
of DLNR relies directly on the director of the DAR for reports
and recommendations. This statement reflects the response
received when information was solicited directly from the depart-
ment head, who is a member of the Governor's cabinet and is above
the director of DAR in the DLNR hierarchy.

The director's information network for FCNA-related issues,
shown in Figure 6, indicates increased contact with NMFS by
including the local administrator in addition to the laboratory
director, but does not include FWS. The chairman and the staff
of WPRFMC are additional contacts. The director of DAR repre-
sents the state as a voting member of the WPRFNC ~

For both regular and FCNA-related decisionmaking, the
director of DAR assumes both the boundary and broker positions
vis-a-vis DLNR. This position is strategic since the head of the
DLNR looks to the director as the sole source of information,
other than that which the former might obtain incidentally, given
the established organizational channels of information.

Tri-agency Network for General Decisionmaking

The administrative information network for general agency
decisionmaking is assumed to be the established communication
channels used by the agencies' decisionmakers. Further it was
assumed that the decisionmakers also serve as the boundary inter-
face through which new information can enter the organization at
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DAR: Sources of

information for
general agency
decisionmaking

Figure 6. MFC'NA-related
information net-
work of the DAR
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a point where significant impact could be made on that organiza-
tion's policies. Thus, the persons cited by the decisionmakers
provides clues as to whether information is sought from within
the organization or outside of it, as well as. the kind of infor-
mation being sought.

The reduction of intra-agency details in Figure 7 clarifies
extra-agency linkages but linkages or lack of linkages between
geographically separated offices of a single agency are pre-
served. The administrators of DAR and NMFS obtain information
from many extra-agency individuals. While the Honolulu and
regional offices of NMFS cite the director of DAR as an informa-
tion source, the linkage is one-way. The DAR, however, has a
strong link with FWS through a two-way channel, although the
person cited by the DAR director is a staff member and not the
area administrator. The Corps of Engineers, however, is a common
information source for DAR and FWS. Overall, in openness to
information fram extra-agency sources, NMFS is the most open on
the basis of sheer numbers and variety of individuals contacted
by the administrators. However, there are intra-agency channel
breaks between the Washington, D.C. office and the regional
offices. The only intra-agency linkage cited was t;hat between
the regional and Honolulu offices with the arrow going downward

from the regional to the Honolulu office.

Some observations can be made from these data concerning
NMFS. Apparently the young age of NMFS, established under
Reorganization Plan IV in 1970, has not yet solidified communi-
cations processes into standard operating procedures  SOPs! which
limit outside informational sources at all levels. However, this
diffusion may be costly in terms of strong intra-agency linkage.
The breaks in the communication linkages among the top adminis-
trators within the organization may cause confusion, especially
if extra-agency groups serve as brokers between two levels of the
agency, e.g., the regional councils and the American Tuna Founda-
tion serve as links between the regional and the Washington
offices. The use of extra-agency brokers would be more benefi-
cial to the agency if a strong linkage, i.e., a two-way channel,
existed among the NMFS administrators also. If a strong intra-
agency link were present, it would weaken the power of the
broker, because of the diffusion of the information sources.

The position of DAR vis-a-vis the federal agencies is one of
power, according to network theory. DAR's power is based on its
position as one of the core actors and the sale source of infor-
mation about the state. Obviausly, such information is required
by federal agencies. The power position of the director of DAR
is further enhanced if the extra-agency contact of lower levels
within its own hierarchy is constricted to such an extent that
all information is channeled through the director' office.
However, the negative consequences of such a constricted channel
probably outweigh any possible gain, in terms of increasing
institutional rigidity, etc.
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As indicated in Figure 7, the state agency is strongly
linked to the FWS and NMFS by a two-way tie. The Corps of
Engineers provides an indirect link between DAR and the FWS
office in Honolulu. It is, however, probably safe to assume that
DAR would not consider the Corps to be a bridge to the FWS.

Finally, in this scenario, the information network of FWS
has interesting implications both for intra- and inter-agency or
intergovernmental relations. Its neat communication channels are
significant in several ways. Because the higher level adminis-
trator obtains information only from the immediate lower level,
with the exception of the solicitor  who, however, i,s an intra-
departmental lawyer! in Washington and regional offi.ce contact
with wildlife interest groups, there are at least three potential
levels of abstraction of data from the area administrator's
office to the administrator in Washington. Without direct access
to outside information there is no way for the reifi,ed informa-
tion to be checked with details of the raw data by administrators
at the upper levels of the hierarchy.

Three possibilities of error may occur in the reification
process: �! abstraction forces the deletion of information and
interpretation may misconstrue information; �! bia: enters in
the abstraction process through the personal value system of the
abstractor; and �! the interpretation of what may be perceived
to be general departmental missional goals may vary at the dif-
ferent hierarchical levels.

A possible skewing in the network needs to be noted here.
Since the persons interviewed for FWS in Washington, D.C. were
not at the same administrative level as the administrator inter-
viewed for NMFS, it is unlikely that there would be communication
between the persons interviewed in the two agencies. Hence,
there is a possibility that there could be a two-way or strong
linkage between the Washington offices of the two heads of the
agencies, similar to that existing in Honolulu.

Overall, there is a strong possibility, explainable through
organizational theory, that the constricted information channels
of the FWS may be an artifact of age since the placement of the
FWS in the U.S. Department of the Interior occurred under Reor-
ganization Plan No. II in 1939 and Reorganization Plan No. III in
1940. A case can be made for the setting of SOPs over a 40-year
period, since it is well-recognized that organizations will tend
to reduce uncertainty and increase "efficiency" by routinization.

Tri-agency Network for PCMA-related Decisionmaking

The tri-agency network of information sources for FCMA-
related matters, shown in Figure 8, clearly shows the prominence
of the WPRFMC, its chair, and Executive Director. The WPRFMC was
established under the FCMA to develop management plans for fish-
eries within a 200-mile fishery conservation zone  FCZ!, which
was also defined under the FCMA. The state occupies a strong
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central position which is shared with the WPRFMC. However, the
WRPFMC's position is probably stronger because it is a source of
information for the DAR. Within the year that data were being
gathered for this study, the executive director's position was
vacated and is currently being filled by the former administra-
tive assistant on an "acting" basis. It is noteworthy that even
while occupying the position of administrative assistant, the
acting executive director was frequently mentioned as a source of
information by name ~

The Honolulu offices of NMFS and DAR are shown to be strongly
linked in Figure 8. The local NMFS offices sit in a position of
centrality with direct ties to both the regional and Washington,
D.CD offices. In addition, it is also the link with FWS. In
essence, it serves nearly the same strategic function as does
WPRFMC. However, the NMFS intra-agency network falls apart at
the regional level. The regional administrators are ignored as
a source of information by all; the linkage with the Honolulu
offices is to the regional solicitor's office only. However, the
regional offices obtain information from both the Washington and
the Honolulu offices. The direct linkage between the Washington,
D.C. and the Honolulu offices creates an enclave at the regional
level. The regional level, therefore, does not appear to be a
significant source of information for national-level decision-
making. This is a puzzling finding because the voting represen-
tative of NMFS on the Western Pacific Regional Fishery Management
Council is one of the regional administrators.

The FWS is totally ignored by the other two agencies, yet it
is the legal administrator of all of the land mass in the NWHI,
with the exception of Midway Islands and Kure Atoll. The area
administrator of FWS cites the DAR, NMFS, and WPRFMC staff as
sources of information; hence, fulfilling pretty much the same
kind of function in this scenario as for normal agency operation
indicated in Figure 7, i.e., he is the information intake point
or boundary interface in Hawaii' The regional office is the
source of information for both the local area and Washington,
D.C. offices. It appears that for matters related to the FMCA,
the regional office is the significant source of information for
the FWS. However, for Hawaii, the link between the state Divi-
sion of Forestry and Wildlife and the regional office underscores
the primary concern of the FWS, the preservation of wildlife.

Finally, the powerful position of WPRFMC is abundantly evi-
dent. While there are possibilities for a brokerage function
which can be carried out by the Honolulu office of NMFS or the
DAR, they are not likely to be credible as impartial organiza-
tions.

WPRFMC, which was established by the Congress under the
Fisheries Conservation and Management Act of 1976, is required to
perform the following principal functions  Office of Technology
Assessment, 1977!:
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Modify preliminary management plans prepared by NMFS
for foreign fisheries
Prepare fishery management plans for domestic fish-
eries

Determine information, data, and analysis needed to
prepare management plans
Test and evaluate techniques for determining optimum
sustainable yield and other management factors
Secure information from NMFS and/or other regional
sources to complete management plans

2.

3.

4 ~

CGNCLUSIGSS

The study of the behavior of organizations as information
comsumers can be justified by the slippage between the amount of
available research information and the actual use o'f this infor-
mation by bureaucratic and other decisionmakers. It is clear
that availability of information does not insure its use. This
point was made in the present study when only one decisionmaker
named University research-related persons as information sources'
A study of organizational behavior, especially as information
processing systems, provides insight to institutional adminis-
trators about their own organizations and to others, who are
affected by institutional actions and interactions, about the
operations of government which implement public policies.

The survey of the literature established several character-
istics of organizations which can be considered as given:

Organizations are motivated by self-preservation.
Organizations are hierarchical 'n character with
information usually flowing downward.
The more restricted the organization is in its bound-
ary interface with the environment, power is enhanced
at the decision nodes which act as uncertainty
absorbers.
The rational actor model is too simplistic for
explaining decisionmaking in complex organizations.

l.

2.

3 ~

4.
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The composition of the councils, consisting of voting repre-
sentatives of the states which constitute a "region," fishers
and/or other representatives of the fishing industry and fishery
experts, and federal agencies, NMFS  voting member! and the U.ST
Department of State, U.S. Coast Guard, and FWS  non-voting mem-
bers!, was specifically designed to promote intergovernmental
cooperation. Because the 200-mile FCZ is a composite of the
3-mile territorial sea, which is under the jurisdiction of the
littoral coastal state, the internationally recognized 9-mile
fisheries zone beyond the territorial sea, and beyond that the
high seas up to 200 miles, the management of fisheries can only
be done through federal-state cooperation because fisheries are
fugitive resources which do not recognize jurisdictional bound-
aries.



As information is passed fram one level to another, it
becomes reified because it is abstracted and reinter-
preted at each level; hence, reification enhances the
power of the decisionmaker who is doing the abstract-
ing and interpreting.
Organizations are selective in the amount and kind of
externally generated information they elect to
receive.
"Central circles" composed of small groups having
common interests can assume bridging functions among
their members and with other groups.

5.

6.

7.

The empirical data provide an explanation of intergovern-
mental relations, i.e., federal-state interaction in fisheries
management, or the 3.ack of such relationships from the narrow
perspective of interpersona3. communication of key administrative
actors in the implementation of the FCMA. The FCMA was predi-
cated on the notion that non-migratory coastal fisheries shau3.d
be managed not only by federal and state bureaucrats, but also by
fishers and/or experts of living marine resources by legitimizing
their participation in the regional management councils on par
with governmental representatives. Such a tripartite policy-
making body which includes non-governmenta3. members is a new con-
cept in resource governance. Therefore, intergovernmental rela-
tions in fisheries management introduces the inclusion of private
sector clients, who are normally external to the public decision-
making process, as legitimate actors. The recognition and
significance of these private actors in the decisianmaking pro-
cess is evident in the central position of the chair and staff of
the WPRFMC in the communication network of state and federal
decisionmakers.

The empirical data obtained in this study show that the
regional fisheries management councils can promote intergovern-
mental cooperation. It is a neutral body which pravides all
participants equal voice and vote. Besides this formal function,
WPRFMC, as indicated in Figure 8, serves as the broker of infor-
mation for all agencies. The WPRFMC's key position of centrality
has potential for serving the "bridging" function among the
actors as the central circle for the implementation of the FCMA.
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Since the common forum for all parties is the Western
Pacific Regional Fishery Management Council, its leadership
should consider the bridging function, which only they can ful-
fill, as its most important function. The council's leadership
can use its position of power to broker agreements and coalitians
within the council and with the federal and state government
decisionmakers. The NMFS decisionmakers are important to the
approval process since the FCMA requires that all FMPs must be
approved by the Secretary of the Department of Commerce, the par-
ent organization of NMFS through the National Oceanic and Atmo-
spheric Administratian. The link between the leadership of the
Western Pacific Regional Fishery Management Council and the NMFS
Washington, D.C. office is present in the personal communication



network of the top administrator of NNFS. The WPRFNC leadership,
therefore, can facilitate interactions between federal and state
agencies. Because the WPRFNC' s staff and chair are information
sources of the three agencies, at one or more levels, they are in
an opportune position for obtaining advance intelligence on
trouble spots and for understanding existing and emerging view-
points and problems.

In the final analysis, therefore, if the institutional
policymaking process is considered to be the channel through
which public policies are implemented, the effectiveness of the
process must be judged not only on the basis of the success or
failure of the policy being implemented, but also on the effec-
tiveness of the process itself. In examining the role of infor-mation flow as one aspect of the institutional policymaking
process, it was found that decisionrnakers' information network
provided a surprising abundance of data, both about the processof organizational interaction and the character of the institu-
tions involved.

The present analysis of the communication network of deci-
sionmakers of the three principal agencies, which are involved
in the implementation of the FCNA, indicates that the Western
Pacific Regional Fishery Nanagement Council is indeed effective
as a vehicle for promoting intergovernmental interaction. Basedon data gathered on the agency-council interaction in Hawaii,there is high probability that a similar role is assumed by other
regional fishery management councils. What may not have beeneffective in the past is the efficient use of the naturally
occurring informal social system which has developed as a result
of the implementation of the FCNA. The information network ofthe administrators who act for an agency can be utilized to
develop and implement public policy, if the character and nature
of the network are understood.

In evaluating the policymaking process, it is not enough todefine problems and alternatives based on costs and benefits, but
new configurations of the forrnal and informal organizations whichevolve need to be considered. In addition, of equal importanceis the knowledge of channels through which core actors can act
and interact, especially when intergovernmental cooperation is
being promoted.
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