
AN ABSTRACT OF THE THESIS OF

John Harms for the degree of Master of Science in Marine Resource Management

presented on April 13, 1999. Title: Industry-Scientist Cooperative Research:

Application to the West Coast Groundfish Fishery.

Abstract approved:

Ibert Sylvia

Declining harvest levels, static agency research budgets, and increasing tension

among scientists, managers, and industry members are the legacy of the present research

and management institutions in the West Coast groundfish fishery. Cooperative research,

the active participation of the commercial fishing industry in scientific research, is

receiving increased attention as a potential alternative to current practices. Its strongest

attributes are its potential to improve the spatial and temporal coverage of fisheries data

collection and its potential to reduce marginal research costs. Despite these potential

benefits, there are several obstacles to adopting cooperative research on a large scale

including concerns about biased data, compatibility and continuity with current data-

gathering regimes, and the motivations of the participants.

This paper examines the role that attitudes, beliefs, and perceptions play in

influencing one's willingness to participate in cooperative research. Six focused

discussions were held with industry, scientists, and managers in the West Coast

groundfish fishery to define the key issues of cooperative research and to assist in

designing a written questionnaire. The questionnaire was mailed to scientists, managers,
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and industry members in the groundfish fishery to elicit responses on issues including the

current science and management process, uncertainty, industry-scientist working

relationships, and the costs and benefits of potential cooperative research projects.

Analysis of variance (ANOVA) was used to examine response differences among groups,

and discriminant analysis was employed to identify characteristics that differentiated

among groups formed as a result of their survey responses.

Results indicated that both scientists and industry believe cooperative research has

potential for improving fisheries science, however there were significant differences

between the groups on most other issues. Generally, industry respondents were more

critical of the industry-scientist working relationship and scientists' and managers'

commitment to cooperation than were the scientists and managers themselves. Scientists

tended to be more skeptical than industry about the direct involvement of industry in

fisheries science projects such as port interview programs and independent industry-

scientist research organizations.

Both groups demonstrated considerable heterogeneity, although industry tended

to hold a greater diversity of opinions and perceptions than did scientists. Significant

differences on certain issues were often explained by one's degree of involvement in the

management process, state of residence, employer, job description, and gear type. The

results of this survey provide useful data for the selection and design of future

cooperative research projects and identify areas upon which scientists, managers, and

industry need to improve if cooperative research is to play a larger role in fisheries

science.
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INDUSTRY-SCIENTIST COOPERATIVE RESEARCH:
APPLICATION TO THE WEST COAST GROUNDFISH FISHERY

INTRODUCTION

The West Coast groundfish fishery is a complex and diverse fishery spanning the

entire coastline of the contiguous United States. Its primary species include: sablefish

(Anoplopomafimbria), lingcod (Ophiodon elongatus), Pacific whiting (Merluccius

productus), various flounders and soles (e.g., Microstomus pacificus, Eopsetta jordani,

Atheresthes stomias), and over 50 rockfish species of the genera Sebastes and

Sebastolobus. Many groundfish fishermen also participate in the pink shrimp (Pandalus

jordani) and Dungeness crab (Cancer magisrer) fisheries. The industry's most prevalent

gear type is trawl gear with substantial minorities of longliners and pot fishermen. A

small fraction of fishermen use various hook and line gear (e.g., vertical line, "stick"

gear, "fly" gear). Total groundfish landings on the West Coast in 1996 totaled 251,129

metric tons with a value of approximately $93 million. Groundfish compose more than

25% of the value of all commercial fish landed on the West Coast and remain the

region's most valuable fishery (PFMC 1998).

The fishery is managed by the Pacific Fishery Management Council (PFMC), one

of eight regional fishery management councils in the U.S. It is a predominantly limited-

entry fishery governed by an Acceptable Biological Catch (ABC) for each primary

species group. Once the ABC has been allocated among the gear groups and open-access

participants, each permit holder receives a portion of the ABC which is broken up into

quotas over seven intra-annual periods.
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The primary research agencies involved in groundfish issues include: the

National Marine Fisheries Service (NMFS), California Department of Fish and Game

(CDFG), Oregon Department of Fish and Wildlife (ODFW), Washington Department of

Fish and Wildlife (WDFW), and various universities including Oregon State University

(OSU) and the University of Washington (UW). Stocks are assessed using landings data,

catch per unit effort (CPUE) data from mandatory trawler logbooks, and fishery-

independent trawl surveys conducted by NMFS.

During the 1990s, ABCs for several important species have undergone severe

reductions. The 1998 ABC for widow rockfish is 46% of its 1989 level; sablefish, 38%;

Dover sole, 34%; lingcod, 14% ; and boccacio, 4% (PFMC 1998). Declining ABCs have

prompted concern for the long-term sustainability of the stocks and for the economic

impact to the commercial fishing industry and fishing-dependent ports along the West

Coast. Many industry members have become increasingly critical of the data and

methodologies employed in stock assessments and have indicated that their day-to-day

and seasonal observations of stock abundance do not accord with the analyses of the

resource scientists. Several scientists have also criticized the present research and

management institutions for employing inadequate and potentially biased data in

assessments and implementing management plans that provide incentives to discard fish.

Federal funding for fisheries research has remained largely static in recent years, despite

the growing awareness among all sectors that the current fisheries information base is

insufficient to ensure stock sustainability. Complicating matters is the increasingly

adversarial relationship among scientists, managers, and industry resulting from a science

and management process that has pitted the economic survival of the industry against the

ecological sustainability of the resource.
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In order to improve the quantity and quality of information used in fisheries

science, some members of the commercial fishing industry have indicated a willingness

to collaborate with agency and university scientists in conducting fisheries research. This

movement began over ten years ago and has gained support from scientists and other

industry members especially within the last five years (Barry Fisher, 1996, personal

communication). Some agencies including NMFS do presently engage industry in some

types of research including industry charters for trawl surveys, but the design and conduct

of these projects are generally controlled by agency personnel. Supporters of industry-

scientist cooperative research have argued that industry participants must be involved at

all levels of the research including planning, conduct, and analysis in order to take full

advantage of their unique knowledge, skills, and resources. (King et al. 1994; Maurstad

and Sundet 1994). As a result of the recent groundswell of interest, NMFS and other

research agencies have indicated a cautious willingness to engage in some "cooperative

research" projects with industry. However, these efforts have been hampered by poor

industry-scientist working relationships and industry's perception that NMFS is not truly

committed to partnering with them in scientific research.

Cooperative research has been successful in other nations. In Nova Scotia,

university and agency scientists and commercial fishermen in 1994 formed the Fishermen

and Scientists Research Society (FSRS), an independent research organization that

engages in oceanographic, life history, and sentinel survey projects. British Columbia

groundfish fishermen formed the Canadian Groundfish Research and Conservation

Society in 1994. This organization employs fisheries science and management

professionals, serves as an advisory body to Canadian research and management

agencies, identifies priority fishery research needs, and raises and distributes research
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dollars. In New Zealand, the research and management process is largely privatized, and

the government recovers all funds spent on research and management via levies on the

industry. Fisheries research is performed by private fishing companies, quasi-

governmental industry organizations, and quasi-governmental research organizations

which employ industry vessels and personnel to accomplish the research.

There are, however, fundamental differences between these fisheries and the U.S.

West Coast groundfish fishery, and these differences provide some insight into the

development of successful cooperative research. In Atlantic Canada, the commercial

fishing industry has largely been closed to fishing, leaving fishermen there with more

time to devote to research and building relationships with the scientists. In both the

British Columbia groundfish fishery and all New Zealand fisheries, the management

systems employ individual fishing quotas (IFQs): individual transferrable quotas (ITQs)

in New Zealand and transferrable vessel quotas (IVQs) in British Columbia. The

presence of property rights and their guarantee of a fixed portion of the total harvest in

perpetuity provide economic incentives to engage in wise resource stewardship and to

increase the quality (and hence, value), rather than the quantity of landed catch. These

management institutions align the objectives of industry and scientists by making

ecological responsibility economically profitable. Reducing the economic and biological

uncertainty in the fishery reduces tension among scientists, managers, and industry and

compels them to adopt longer planning horizons. It is in this type of environment that the

trust, communication, and conmion goals necessary for industry-scientist cooperative

research can be developed.

The goals of this research were to identify the factors which contribute to

successful industry-scientist cooperative research and provide recommendations for its
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application to the West Coast groundfish fishery. This research has included a review of

the fisheries, anthropology, and sociology literature to develop an understanding of the

necessary precursors for cooperation among distinct groups. A series of focused

discussions was held with scientists, managers, and industry members along the West

Coast to discuss organizational, operational, and strategic ideas for cooperative fisheries

research programs. This information was synthesized to identify the key themes of

cooperation and cooperative research. A written questionnaire was then developed based

upon these key themes and mailed to scientists, managers, and industry members in the

West Coast groundfish fishery to elicit their attitudes and perceptions of cooperative

research.

The two manuscripts in this thesis provide an analysis and discussion of the

survey results, focused discussions, and literature review. The first paper is a broad

overview of cooperative research and how the attitudes and perceptions of scientists and

industry may affect the potential for successful cooperative research. The more

narrowly-focused second paper describes the auitudes toward conservation held by

scientists and industry within the fishery as well as the perceptions these groups have

regarding each others' auitudes toward conservation. It also discusses the role that

misperceptions can play in the fishery's human dynamics. The Summary and

Conclusions section seeks to integrate the findings of the two manuscripts, discusses the

management implications of this research, and offers suggestions for the future of science

and management in the West Coast groundfish fishery.
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DEVELOPING INFORMATION TO IMPROVE INDUSTRY-SCIENTIST
COOPERATION: A SURVEY OF U.S. WEST COAST GROUNDFISH

SCIENTISTS, MANAGERS, AND INDUSTRY

Introduction

There is increasing debate that the traditional fisheries research and management

institutions in the United States are inadequate to effectively manage its fisheries

resources. The legacy of these institutions includes declining stocks, overcapitalized

fleets, significant bycatch and discards, contentious allocation battles, and adversarial

relationships among scientists, managers, and the commercial fishing industry.

Ultimately, these problems are the result of inappropriate governing institutions,

misguided management strategies, and the public sector's inability to collect scientific

information of sufficient quality and quantity to sustainably manage the nation's fisheries.

This dearth of information is the primary factor limiting the precision and accuracy of

fish stock assessments (Mace 1996; NRC 1998). In addition, expanding mandates under

the Sustainable Fisheries Act (SFA) such as reducing bycatch, identifying and conserving

essential fish habitat, and adopting ecosystem management principles make it unlikely

that there will be sufficient funding to provide information which can adequately address

these objectives (Gay 1998).

On the U.S. West Coast, several scientists, managers, and industry leaders within

the groundfish fishery have argued that fisheries data methods must not only be

improved, but also made more efficient and cost-effective (Hosie 1998). Cooperative

research efforts between fisheries scientists and the commercial fishing industry are

receiving increased attention as one method of supplementing or replacing standard data

collection operations and reducing research costs (Gallagher 1987; Dorman 1998; Gay



1998). Although including resource stakeholders as partners in the scientific process may

hold promise for cost-effectively improving fisheries science, an examination of the

factors and conditions which affect the likelihood of success for cooperative research

ventures is essential.

There axe two primary groups of factors and conditions which may affect the

success of cooperation between industry and scientists in fisheries research. These

groups can be classified as "macro-level" and "micro-level" issues. Macro-level issues

describe the degree to which institutions such as science, management, and industry

organizations influence behavior in the fishery. For example, does the management

system provide industry with incentives to avoid compliance? Are government personnel

constrained in their ability to remain neutral due to conflicting responsibilities or

allegiances? Do property rights influence industry's desire for input into the

prioritization, conduct, and costs of scientific fisheries research? Do the institutions align

the objectives of industry and scientists so that ecological responsibility is also

economically prudent?

Micro-level issues include personality characteristics and individuals' attitudes

and perceptions of socioeconomic and fisheries issues. For example, do social or

demographic characteristics affect one's willingness to participate in cooperative research

projects? What type of incentives or contracts are necessary to facilitate cooperation on a

particular project? Does one's degree of involvement in the management process or

views on biological risk affect the ultimate success of that project? Does a fisherman's

gear type or a scientist's employer influence their perception of cooperation between

scientists and industry? Information about the nature of these relationships is essential

for designing successful industry-scientist cooperative research programs.



This paper is an evaluation and assessment of these micro-level issues and their

role in influencing industry-scientist cooperative research. Considerable work exists

within the social science literature as well as in unpublished and agency "gray" literature

describing the conditions and protocols that facilitate successful cooperation. Much of

this information is presented in the context of case studies or generalized models of

human behavior. This paper represents the first attempt to synthesize this information in

a manner specifically applicable to cooperation in a fisheries setting. Our objectives

include: 1) examining the potential benefits of cooperative research as a means for

generating, collecting, and analyzing scientific fisheries information; 2) describing the

attributes necessary to develop cooperation between industry and scientists; 3) analyzing

the results of a mail survey to identify characteristics which influence individuals'

attitudes on cooperation and their willingness to participate in cooperative research; and,

4) incorporating these findings into the selection and design of successful and cost-

effective cooperative research projects appropriate for the U.S. West Coast groundfish

fishery.

The Role of Institutions in Cooperative Research

Although this paper primarily analyzes micro-level issues and their influence on

potential industry-scientist cooperative research, some discussion of the larger,

institutional processes is necessary. These factors exert considerable influence on the

socioeconomic and behavioral dynamics of the fishery and will ultimately affect the

ability of industry and scientists to engage in cooperative research.
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The West Coast groundfish fishery is managed by the Pacific Fishery

Management Council (PFMC), one of eight regional fishery management councils in the

U.S. The fishery's primary species include: sablefish (Anoplopomafimbria), lingcod

(Ophiodon elongatus), Pacific whiting (Merluccius productus), various flounders and

soles (e.g., Microstomus pacz)'Icus, Eopsetta jordani, Atheresthes stomias), and over 50

rockfish species of the genera Sebastes and Sebastolobus. The most common gear type

employed in the fishery is trawl gear, followed by longline gear, and to a lesser extent,

hook and line and pot gear. It is a predominantly limited-entry fishery managed with an

Acceptable Biological Catch (ABC) for each primary species or species group. After

negotiating the invariably controversial gear allocations, the ABCs are then broken up

into seven intra-annual period quotas for each permit holder. Many scientists, managers,

and industry leaders believe that the present management system encourages high levels

of discarding (Barry Fisher, personal communication 1996; Pikitch et al. 1988).

Stocks are assessed using landings data, catch per unit effort (CPUE) data from

mandatory trawler logbooks, and fishery-independent trawl surveys conducted by the

National Marine Fisheries Service (NMFS). The Pacific region does not have its own

fisheries research vessel (FRV) and relies on the North Pacific region's FRV for its

annual surveys of continental slope species and triennial surveys of shelf species. The

infrequent surveying and lack of complete coverage of th biogeographical range of the

Pacific region's stocks have called into question the accuracy and precision of NMFS'

groundfish assessments (Stauffer 1997; NRC 1998). Despite this uncertainty, ABCs for

most species have steadily declined during the 1990s. In order to augment the groundfish

information base, industry leaders have increasingly lobbied for more industry
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involvement in data collection and improved cooperation between scientists and the

industry (Barry Fisher 1996, personal communication).

Certain institutional arrangements currently limit the ability of industry and

scientists to engage in cooperative research and contribute tension to an already

precarious working relationship. The Council process, although designed to operate

independent of any organization, is dominated by federal presence at every level:

research prioritization and conduct, data analysis, technical consultation, decisionmaking,

management oversight, plan implementation, monitoring, enforcement, and prosecution.

NIVIFS' often divergent responsibilities are a quagmire of potential conflicts of interest for

an agency which must engage in objective scientific research. New SFA mandates to: 1)

provide a role for industry in research; 2) minimize costs; and, 3) consider the

socioeconomic consequences of management decisions may further complicate matters

for NMFS as it attempts to accomplish its many competing missions.

Allocation conflicts among gear types present other difficulties for government

scientists who must strive to maintain impartiality. Although some scientists may

recognize the need to work more closely with industry to improve research and

understand the socioeconomic impacts of management strategies, even the appearance of

favoring one gear type over another may have political consequences. In addition,

scientists must also accommodate the desires of other stakeholders in the fishery

including environmental organizations who may interpret cooperative research as co-

opting of the scientific process by industry. Conversely, industry members may be

somewhat apprehensive about "cooperating" on research projects with scientists who

work for the same agencies that issue citations for quota overages.
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Some nations, such as Australia, New Zealand, and Iceland have reduced some of

the problems often associated with fisheries by instituting extensive property rights in the

form of individual transferable quotas (ITQs). Concomitant with the establishment of

ITQs were the recoveiy of government's science and management costs from industry

and the privatization of some research tasks. The resulting system has reduced capital in

most fisheries, increased industry profitability, and improved industry's stewardship of

the resource by reducing bycatch and eliminating some of the incentives to discard

(Annala 1996). The lesson is not that ITQs are necessarily the most suitable management

system for the West Coast groundfish fishery, but rather that implementing institutions

which align the objectives of scientists, management, and industry can result in more

efficient use of the nation's fisheries resources.

The Case for Cooperation

Involving industry in fisheries research is an intriguing, although controversial

prospect for its potential to improve scientific fisheries information and reduce research

costs. Compiling accurate and precise information on a diverse, elusive, and often

mobile resource inhabiting a large and dynamic environment requires a significant

number of observations over a variety of spatial and temporal scales. Even operating at

full potential, NMFS lacks the personnel and resources to collect information of this

resolution and magnitude (Gallagher 1987; Stauffer 1997). In contrast, the commercial

fishing industry represents a vast and largely underutilized source of information for

fisheries science. Fishermen collect and manage considerable quantitative and qualitative

information during the course of normal fishing operations including oceanographic and
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weather conditions, location of spawning grounds, ecological relationships, and patterns

of abundance (Lowery et al. 1983; Neis et al. 1996). However, because there are no

standardized reporting and collection systems, this information is fragmented throughout

the industry and of little utility. Some industry members and scientists believe that the

development of appropriate strategies to recover and process this information could be a

valuable complement to current fisheries-independent data. While qualitative and

observational information including changes in fishing behavior (e.g., changing depths of

sets and/or tows, changing gear specifications), sightings of unusual species, or

perceptions of anomalous fish behavior might not be appropriate for quantitative stock

assessment models or life history studies, but could help generate new hypotheses. In

addition, industry is collectively able to sample the resource on much larger spatial scales

than scientists and can provide information on a continuous basis (Maurstad and Sundet

1994).

The significant expense of at-sea research suggests that industry-scientist

cooperative research may be a less costly alternative to traditional fisheries research. In

order to address the need for an improved fisheries information base, the U.S. National

Oceanic and Atmospheric Administration (NOAA) has proposed modernizing its fleet of

FRVs by acquiring up to six vessels at a cost of approximately $US 50 million each

(Dorman 1998). However, independent reviews of this proposal have concluded that

fleet modernization may not be the most efficient expenditure of public monies and have

recommended that NIMFS explore other options including greater cooperation with the

University-National Oceanographic Laboratory System (UNOLS), state agencies, and the

commercial fishing industry (DoC 1996; Dorman 1998).
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In addition to possibly providing comparable information at less cost, another

potential benefit from involving industry as a research partner is the opportunity for

mutual education (Maurstad and Sundet 1994). Fishermen often possess information

and insights into the resource that biologists and assessment scientists lack, and this

information can be useful in the design, conduct, and analysis of fisheries research

projects (King et al. 1994; Kennelly and Broadhurst 1996). Similarly, scientists can help

educate industry about scientific methodology, uncertainty, and management rationale as

well as take advantage of many industry members' curiosity about the resource (Pringle

1985; Gallagher 1987). Cooperative research might also help improve the working

relationship between scientists and industry members which is often strained by lack of

communication, distrust, and misinformed perceptions (Hilborn and Luedke 1987;

Dorman 1998).

Involving industry in fisheries science may also improve the effectiveness of

management. Compliance with management plans often depends on industry's

perception of the plans' appropriateness and legitimacy. Industry may not comply with

plans that are perceived as unjust or whose objectives they do not share (Thomson 1984;

Rice and Richards 1996). Further, strategies based purely on biological parameters and

which ignore industry's response to regulations often result in such problems as

misreporting of catch and increased discarding (Hilbom and Walters 1992; Charles

1995). These practices exacerbate existing data problems and lead to stock assessments

that are inherently suspect. Management plans developed from questionable assessments

risk noncompliance by industry and may fail to achieve management objectives. The

combination of management failures, inadequate biological and socioeconomic

information, and poor industry-scientist working relationships has resulted in a vicious
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cycle where industry remains skeptical of scientists' ability to accurately assess important

fish stocks. Actively engaging industry in data collection and other areas of the scientific

process lends greater credibility to management (McCay 1988; Maurstad and Sundet

1994) and can improve compliance with harvest guidelines by recognizing industry's

objectives and behavior and reconciling them with the goals of management (Pringle

1995; Rice and Richards 1996).

Institutional Skepticism

NOAA has maintained that not all of its research duties can be conducted on

industry fishing vessels (Josephson 1996). In particular, NOAA has expressed concerns

regarding: 1) the information provided by private charters and its compatibility with

current fisheries-independent data; 2) the ability of industry vessels to meet the

specifications for certain research tasks; and, 3) the safety and berthing capacity aboard

many of these vessels. NOAA also disputes the notion that its research vessels are not

cost-competitive with UNOLS or private sector vessels (Josephson 1996). In addition,

NMIFS presently engages in some joint scientific projects with industry including vessel

charters for resource surveys. However, this is done mainly on an ad-hoc basis from

region to region. Despite mandates in the Sustainable Fisheries Act to provide a role for

industry in fisheries research and NMFS' acknowledgement of these mandates, there are

currently no national strategies or guidelines for engaging industry in fisheries science

(Gay 1998).

Conducting fisheries research on a leased or chartered vessel presents a set of

difficult, but not insurmountable challenges. One concern is that information obtained



16

from disparate platforms operating in different environments over varying time periods

might present precision, accuracy, and bias problems (Josephson 1996). Establishing

research standards and calibrating equipment to meet these standards prior to beginning

survey programs would be essential for all platforms, whether publicly or privately

owned. Possibly a greater problem is the fundamental change in the institutional

relationships which would result from this type of research collaboration. Government

scientists have historically exercised considerable control over the design, conduct, and

analysis of scientific research for state- and federally-managed fisheries. Cooperative

research with UNOLS, the commercial fishing industry, or other entities would require

that agencies relinquish some control. Cooperation with industry may be viewed with

particular hesitation by some agency employees given the nature of industry-scientist

working relationships and contentious management and allocation issues. Just as many

industry members are skeptical of scientists' stock assessment capabilities, many

scientists are skeptical of industry's ability to engage in objective scientific research, or

the role cooperative research could play in fisheries science.

It is our contention that cooperative research is a partnership between industry

and scientists and entails much more than merely chartering fishing vessels as research

platforms. Charters are certainly one aspect of cooperative research, but so are

investigating the potential benefits of qualitative fisheries information, developing a

greater understanding of socioeconomic factors within the fishery, fostering trust and

improving working relationships, mutual education, and increasing the credibility of

management. This type of partnership is a departure from current institutionalized data

gathering regimes and requires genuine commitment from its participants to explore

strategies which take advantage of the combined expertise and resources of industry and
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the scientific community. Both NMIFS and industry have made initial steps toward

cooperation as evidenced by internal requests within NMFS that its regional science

centers develop plans to increase the quality and quantity of interactions between

scientists and fishermen (Evans 1998), and by a willingness of many industry members to

offer their vessels, equipment, and expertise for use in scientific research.

International Examples of Cooperative Research

The commercial fishing industry has participated in scientific fisheries research in

a variety of capacities both domestically and overseas. Fishermen have historically

provided scientists, museums, and aquariums with specimens for research and exhibits

(Gallagher 1987). The U.S. federal and state governments have engaged in numerous

tag-and-recapture studies with industry (Tiedemann et al. 1990). In Atlantic Canada,

scientists and industry members have established an independent research organization

which competes for government research contracts and has completed research projects

on local oceanography, spawning behavior of important fish stocks, and tagging studies

(King et al. 1994). Many fishing industries are required by law to participate in catch-

reporting programs, often in the form of daily logbooks. In the Falkland Islands,

fishermen must radio or fax in daily catch reports (Roger Coggan, personal

communication, 1996). Some fishermen on the U.S. West Coast are engaged in a

voluntary program to record discard information via logbooks or observers (Saelens

1995).

Vessel charters are also common examples of cooperative research and have a

variety of applications. State agencies within the United States often employ charters for
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nearshore trawl sampling (Bob Hannah, personal communication, 1998). Researchers

have also used industry charters to test gear in collaboration with fishermen in the design

of bycatch reduction devices (Kennelly and Broadhurst 1996). Australian fisheries

scientists conduct trawl and acoustic resource surveys on some stocks using industry

vessels (Nic Bax, personal communication, 1996). Cooperative research may also

include interview programs where scientists and fishermen discuss perceived anomalies

in oceanographic or ecological conditions, changes in fishing behavior, or other issues

that might warrant further, more rigorous research. These particular programs have had

varying degrees of effectiveness. The key is to understand what factors and conditions

are important in encouraging the success of a specific program.

Elements of Successful Cooperation

Establishing trust is essential for the development of a strong working relationship

and forms the basis upon which cooperation is based (Bartenuk and Louis 1996;

Schultzel and Unruh 1996). Trust is built gradually over time and this process cannot be

short-circuited (Hilborn and Luedke 1987). Frequent communication featuring open and

honest dialogue as well as the demonstration of mutual respect for all participants,

cultures, and opinions are important steps in developing trust (Bartenuk and Louis 1996).

Genuine care and concern for others is also an important characteristic of successful

cooperation (Axelrod 1984; Schultzel and Unruh 1996).

A successful cooperative arrangement establishes roles and responsibilities for all

participants and ensures that they are followed throughout the process (McCay 1988;

Bartenuk and Louis 1996). All participants must share the same primary goals of the



cooperative project, and the desired results should be mutually beneficial to all parties

(Sea Grant 1994) Further, all participants should be represented throughout the entire

process from the planning stages to compiling results and tracking outcomes (Sea Grant

1994; Bartenuk and Louis 1996). Local knowledge, (i.e., observational knowledge,

experience, intuition) traditionally held by non-scientists is helpful in forming hypotheses

and identifying anomalous conditions and must not be prematurely discounted (Bartenuk

and Louis, 1996; Neis et al. 1996). Within a fisheries context, local knowledge of

fishermen regarding seasonal and geographical patterns of fish abundance has displayed

statistically significant coherence with scientific surveys (Poizat and Baran 1997).

Appropriate incentives can also encourage and bolster cooperation (Argyle 1991;

Schultzel and Unruh 1996). Many argue, in fact, that cooperation is unlikely if based

purely on altruism and that the individual sacrifices necessary to sustain cooperation will

not occur in the absence of some perceived individual benefit (Axelrod 1984). Incentives

need not be exclusively monetary; in some instances, formal recognition and appreciation

or "symbolic" gestures (e.g., fish reference books, T-shirts, caps) may be more effective

than a comparable cash payment. Contracts, which may be formal or informal based

upon mutual agreement, can also encourage successful cooperation by establishing a

framework for attaining desired results and for managing any disagreements that might

arise (Bartenuk and Louis 1996; Schultzel and Unruh 1996).
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Methods

The remainder of this paper describes our research into the micro-level issues

which affect industry-scientist cooperation in the U.S. West Coast groundfish fishery.

In March and April 1997, six focused discussions were conducted with industry,

managers, and scientists in the West Coast groundfish fishery. Two scientist-manager

meetings were held in Newport, OR and Tiburon, CA. Four industry meetings were held

in Crescent City, CA, Coos Bay, OR, Newport, OR, and Astoria, OR. Eighteen scientists

and managers from universities and federal and state agencies and 28 industry members

participated and collectively responded to ten questions on cooperative research, working

relationships between industry and scientists, fishery trends, and general science and

management issues. Each session lasted approximately five hours. These discussions

were held to define key issues within the fishery related to cooperative research and to

provide information for designing a written mail questionnaire.

Results from the focused discussions and other background information were used

to design a questionnaire which was mailed to: 1) all owners of limited-entry permits in

the U.S. West Coast groundfish fishery; 2) selected owners and managers of groundfish

processing plants; 3) all known state, federal, and university scientists and researchers

involved in U.S. West Coast groundfish issues; 4) members of the PFMC and its panels;

5) Sea Grant extension agents in Washington, Oregon, and California; and, 6)

environmentalist leaders involved in U.S. West Coast groundfish issues. Names and

addresses of fishermen were obtained from the National Marine Fisheries Service and

processors were selected from the mailing lists of trade associations including the West

Coast Seafood Processors Association and the California Seafood Council. Information

on groundfish scientists and researchers and Sea Grant employees was compiled from



21

agency rosters, conference proceedings, "gray" literature, and personal communication

with other researchers. Names and addresses of PFMC members and panelists were

acquired from the PFMC roster. Information on environmentalist leaders was obtained

through personal communication with environmental organizations.

A total of 915 surveys were mailed out including 502 to fishermen, 55 to

processors, 348 to scientists, managers, and Sea Grant extension agents, and ten to

environmentalists. Each of these four major groups received a slightly different version

of the questionnaire with changes in question wording appropriate to each respective

group. The initial survey mailing occurred in May 1998, reminder cards were mailed to

non-respondents in June 1998, and a second mailing was administered in July 1998. The

overall response rate for the survey was 53.7%: 43.0% for fishermen, 49.1% for

processors, 69.5% for scientists and managers, and 60.0% for environmentalists. After

accounting for address changes, duplicates, individuals who indicated they had received

the survey in error, and those who were no longer fishing or involved in groundfish

issues, the response rates were recalculated: 43.6% for fishermen, 50.0% for processors,

72.9% for scientists and managers, 66.7% for environmentalists, and 55.1% overall. All

individuals received a custom-made groundfish cap for returning a questionnaire.'

Survey questions were developed based upon our interpretation of the key themes

of cooperation and industry-scientist cooperative research synthesized from the literature

and the six focused discussions (Table 2.1). These themes guided the focus of the survey

toward five basic topics: 1) the current scientific and management process; 2) industry-

scientist working relationships; 3) attitudes toward specific industry-scientist cooperative

'We designed this cap expressly for participants in this survey. Its logo consists of a canary rockfish
surrounded by the words "Industry-Scientist Cooperative Research."
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research projects; 4) the role of incentives and contracts in industry-scientist cooperation;

and, 5) risk, uncertainty, and conservation. The first four of these topics are analyzed and

discussed in this paper. Attitudes and perceptions about risk, uncertainty, and

conservation are treated more thoroughly in Chapter 3.

Table 2.1. Primary themes from focused discussions with industry and scientists.

1) Industry and scientists agree that the current science and management systems need significant
modification and that inadequate information is available for scientifically credible stock assessment.

2) Working relationships between industry and scientists needs to be strengthened. Trust between
industry and scientists as well as among scientists and among industry needs to be developed. Improved
communication, more informal interaction, and mutual respect for all participants are essential for a
stronger working relationship.

3) Successful cooperative research depends on: a) equal partnership by industry and scientists in all
stages; b) adequate funding; c) competent management; and d) starting small and building upon success.

4) Appropriate incentives and contracts can increase participation and improve success for cooperative
projects. Industry desires recognition and feedback for their efforts in cooperative research projects. They
are often interested in the results of the project and an understanding of how their efforts are used in the
project.

5) Although many attitudinal differences can be attributed to one's position as an industry member or
scientist, considerable heterogeneity exists within the fishery among both scientists and industry.

6) Industry is very concerned about the long-term conservation of marine fish stocks, despite behavior to
the contrary (e.g., discarding). Economic realities, rather than conservation ethic, compel this behavior.

7) Some question whether successful cooperation between industry and scientists can ever be achieved
citing the perception that fundamental differences in world view and planning horizon irreconcilably
separate the groups.

Most questions used a four- or five-point ordinal scale to indicate respondents'

level of agreement, support, or understanding of a particular issue. Other forms included

binary "yes-no" questions and open-ended questions where individuals were asked to

enter various information (e.g., primary fishery, gear type, employer). Certain questions



23

also provided space for respondents to provide justification for their responses or other

comments regarding the question. Finally, we left considerable space at the end of the

questionnaire and encouraged respondents to include any comments relevant to the issues

raised in the survey. Table 2.2 describes some of the variables measured in the mail

survey that are discussed in this paper.

One-way analysis of variance (ANOVA) was employed to examine differences in

responses among groups (e.g., fishermen, scientists) as well as differences within these

groups (e.g., gear type, agency affiliation, type of scientist). Stepwise discriminant

analysis was used to conduct multivariate analyses to indicate which variables were

associated with differences among groups of individuals formed as a result of their

survey responses. Multiple regression analysis was used to analyze responses regarding

fishermen's perceived desirability of a hypothetical vessel-charter scenario. All analyses

were conducted with SPSS 8.0 for Windows.

Survey Results

Respondent Characteristics

Industry respondents tended to be older, with fewer years of formal education, but

more years experience in the West Coast groundfish fishery than their scientist

counterparts (Table 2.3). The most common gear type was trawl gear, and the most

coimnon primary fishery was "groundfish: (Dover sole, sablefish, and/or thomyheads)."

Mean boat length was 60 feet and mean vessel horsepower was 402 (Table 2.4). Among

scientists and managers (hereafter, "scientists"), the most commonly selected employer



Table 2.2. Name, description, and scale of variables used in the cooperative research
questionnaire.

Name Description Scale

age Age in years. Continuous

akfisha Frequency of fishing in AK Ordinal: (1) = "frequently;" (2) = "occasionally;" (3) =
waters. 'rarely;" and (4) = "never."

crpotent Cooperative research's Ordinal: (1) = "significant potential;" (2) = "moderate
potential to improve fisheries potential;" (3) = "little potential;" and (4) = "no
science. potential."

educ Level of formal education. Ordinal: (1) = "H.S. diploma or less" (2) = "some
college, degree from technical or junior college;" (3) =
"Bachelors degree" and (4) = "some post graduate
education or post graduate degree(s)."

familya No. members of immediate Continuous
family involved in your
fishing business.

fed F&Wb Indicates employment with a Binary: (0) = "no;" and (1) = "yes."
federal fish & wildlife agency.

incomec Gross family income. Ordinal: (1) = "less than 25,000;" (2) = "25,000 -
49,999; (3) = "50,000 - 74,999;" (4) = "75,000 -
99,999;" (5) = "100,000 - 299,999;" (6) = "300,000 -
599,999;" (7) = "600,000 - 1 million;" and (8) = "more
than 1 million." Figures in U.S. dollars.

indempb Previous employment in Binary: (1) = "yes;" and (2) = "no."
commercial fishing industry?

invlv Degree of involvement in the Ordinal: (1) = "very involved;" (2) = "somewhat
management process. involved;" (3) = "not very involved;" and (4) = "not at

all involved."

lengtha Length in feet of respondent's Continuous
most important boat.

longlinea Indicates primary gear type is Binary: (0) = "no;" and (1) = "yes."
longline.

miscgeara Indicates primary gear type is Binary: (0) = "no;" and (1) = "yes."
other than trawl, longline, or
pot/trap
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Name Description Scale

onboard1' No. times aboard a fishing Continuous
vessel during fishing
operations.

other fedb Indicates employment with a
non-fish & wildlife federal
agency.

pcntfsha % of family income derived
from your fishing business.

permowna No. fishing permits owned.

potltrapa Indicates primary gear type is
pot/trap.

prcntmrb % of family income derived
from respondent's marine-
related work.

Binary: (0) = "no;" and (1) = "yes."

Ordinal: (1) = "less than 10%;" (2) = "10% - 24%;" (3)
"25% - 49%;" (4) = "50% - 74%;" (5) = "75 - 95%;"
and (6) = "95% - 100%."

Continuous

Binary: (0) = "no;" and (1) = "yes."

Ordinal: (1) = "less than 10%;" (2) = "10% - 24%;" (3)
"25% - 49%;" (4) = "50% - 74%;" (5) = "75 - 95%;"
and (6) = "95% - 100%."

remain Length of time respondent Ordinal: (1) = "less than 6 months;" (2) = "6 months to
plans to remain involved in less than 1 year;" (3) = "1 year to less than 2 years;" (4)
the fishery. = "2 years to less than 5 years;" (5) = "5 years to less

than 10 years;" (6) = "10 years to less than 20 years;"
and (7) = "more than 20 years."

state F&Wb Indicates employment with a
state fish & wildlife agency.

stateAK Respondent resides in AK.

stateCA Respondent resides in CA.

stateOR Respondent resides in OR.

stateWA Respondent resides in WA.

trawla Indicates primary gear type is
trawl.

universityt' Indicates employment with a
university.

Binary: (0) = "no;" and (1) = "yes."

Binary: (0) = "no;" and (1) = "yes."

Binary: (0) = "no;" and (1) = "yes."

Binary: (0) = "no;" and (1) = "yes."

Binary: (0) = "no;" and (1) = "yes."

Binary: (0) = "no;" and (1) = "yes."

Binary: (0) = "no;" and (1) = "yes."

wcgfyrs Years involved in West Coast Continuous
groundfish fishery.

a
Applicable to fisherman respondents only.

b
Applicable to scientist/manager respondents only.

Applicable to fisherman and scientist respondents only.



Table 2.3. Demographic characteristics of survey respondents (N = 487). The first values are percentages of the demographic
category, and the parenthetical values are numbers of responses.

Fishermen Processors Industry (avg.) Scientists/managers
Demographic characteristic (N = 218) (N = 27) (N = 245) (N = 242)

Age (mean, sd) (50.44, 8.79) (47.12, 7.97) (50.09, 8.75) (44.75, 9.57)

Range 31 - 82 32 - 64 31 82 23 - 74

State
CA 39 (84) 37 (10) 38 (94) 35 (85)

OR 37 (80) 33 (9) 36 (89) 20 (49)

WA 21(46) 26 (7) 22 (53) 27 (66)

Other 2(5) 4(1) 2(6) 17(42)

Education (mean, sd) (2.02, 1.01) (2.58, 0.95) (2.08, 1.02) (3.77, 0.50)

1 = some high school, high school degree 35 (76) 11(3) 32 (79) 0 (0)

2 = degree from vocational or community college, some college 39 (84) 37 (10) 38 (94) 3 (8)

3 = bachelor's degree 11(23) 30(8) 13 (31) 16 (38)

4 = post graduate degree(s), some post graduate education 13 (29) 19 (5) 14 (34) 81(195)

Years spent in West Coast groundfish fishery (mean, Sd) (19.73, 9.36) (20.89, 11.41) (19.86, 9.60) (10.0, 8.19)

Degree of involvement in management process (mean, sd) (2.06,0.85) (2.04, 1.02) (2.06,0.86) (2.00,0.93)

1 = Very involved 26 (57) 33 (9) 27 (66) 36 (86)

2 = Somewhat involved 44 (96) 44 (12) 44 (108) 34 (81)

3 = Not very involved 21(46) 7 (2) 20 (48) 22 (54)

4 = Not at all involved 6 (12) 15 (4) 7 (16) 7 (16)

C'



Table 2.3, Continued

Fishermen Processors Industry (avg.) Scientists/managers
Demographic characteristic (N = 218) (N = 27) (N 245) (N 242)

Gross family income (mean, sd)
1 = Less than $24,999 9(4.1) - - 18(7)

2=$25,000-$49,999 36(17) - - 64(26)

3 = $50,000- $74,999 39 (18) - - 71(29)

4 = $75,000 $99,999 34 (16) - 59 (24)

5 = $100,000 $299,999 56 (26) - 19 (8)

6 = $300,000 $599,999 16 (7) - - 0 (0)

7 = $600,000 - $1 million 2 (1) - - 0 (0)

8 = More than $1 million 4 (2) - 0 (0)



Table 2.4. Selected characteristics of industry respondents. The first values are
percentages of the characteristic category, and the parenthetical values are numbers of
responses.

Characteristic Fishermen Processors

Primary gear type

Gill net 1 (3)

Hook and line 4 (9)
Longline 20(44)
Pot/trap 17 (38)

Trawl 50 (108)

Troll 2(4)
Other 1 (3)

Primary fishery

Albacore 1 (3) 0 (0)

Crab (Dungeness) 12 (27) 15 (4)

Crab (all others) 1 (2) 0 (0)

Groundfish (Dover sole, thornyhead, and/or sablefish) 44 (96) 22 (6)

Groundfish (all others, including rockfish) 18 (40) 7 (2)

Halibut 2 (4) 0 (0)

Pollock 3(6) 4(1)
Salmon 2 (4) 7 (2)

Shrimp 3 (6) 0(0)
Whiting 6 (14) 7 (2)

Other 3 (6) 7 (2)

Primary product
Blocks - 4(1)
Fillets - 26 (7)

H&G - 15(4)
Surimi - 7 (2)

Value-added - 4 (1)

Other - 15 (4)

Boat length in feet
Mean,S.D. 60.1,18.6
Range 22 - 124

Boat horsepower
Mean, S.D. 401.9, 266.1
Range 85 - 1750



was "state fish/wildlife agency," and the most commonly selected job types were fishery

biologist and ecologist. The least commonly selected job types were

anthropologistlsociologist and retired (Table 2.5).

Cooperative Research and Current Science and Management Processes

Both scientists and industry appeared to believe that the current systems of data

collection and fishery management need substantial improvement, however industry was

significantly more critical in their assessment. Respondents were asked to indicate their

perception of the overall effectiveness of current data collection, analysis, and

decisionmaking processes for the West Coast groundfish fishery. Fifty-five percent of

scientists and 77% of industry selected either "Parts of the process are seriously flawed

and need significant modifications" or "Entire process is seriously flawed and needs

significant modifications." No respondent selected "Current process is excellent and

should be a model for other fisheries" while 3% of scientists and 1% of industry selected

"Current process is satisfactory; no significant modifications necessary." On a five point

ordinal scale (1 = process is excellent, 5 = entire process is flawed), the mean scientist

score was 3.66 and the mean industry score was 4.23 (F2408 = 85.843, p < .000). This

disparity between scientists and industry may be attributable to the relative impact that

the science and management processes have in their lives. A more stringent harvest

guideline will likely be felt more directly by a fisherman than by a scientist or manager.

Despite the significant difference between industry and scientist respondents, the mean

scores suggest both groups are dissatisfied with the quality of science and management,

reflecting one of the most frequently mentioned themes from the focused discussions.
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Table 2.5. Primary employer and job titles of scientist/manager
respondents. The first values are percentages of the characteristic
category and the parenthetical values are number of responses.

Characteristic Frequency

Primary employer

Federal fish/wildlife agency 31(74)
Other federal agency 5 (11)
State fish/wildlife agency 36 (87)
University 20 (49)
Independent research lab/institution 0 (1)
Non-profit organization 1 (2)

Job titlea

Anthropologist/sociologist 1 (3)

Computer/database/network specialist 13 (31)
Council member (PFMC) 5 (11)
PFMC panelist 20 (48)
Director/supervisor 19 (47)
Ecologist 26 (63)
Economist 5 (13)
Editor 5 (12)
Environmentalist 7 (17)
Extension agent 5 (11)
Fisheries biologist 73 (177)
Habitat specialist 13 (32)
Observer 13 (32)
Oceanographer 12 (28)

Physiologist/systematist/life history scientist 11(27)
Port sampler 22 (54)
Retired 3 (6)

Statisticallmathematical specialist 11(27)
Stock assessment scientist 18 (43)
Student 9 (22)
University professor/researcher 17 (41)

a
Respondents selected all job titles that were applicable.



31

A large majority of both scientists and industry respondents believed

collaboration between scientists and industry might benefit fisheries science. Fifty-nine

percent of industry indicated that cooperative research had "significant potential" for

improving the science used in the management of groundfish and another 28% selected

"moderate potential." Forty-six percent of scientists believed cooperative research had

"significant potential" for improving fisheries science and an additional 39% of scientists

indicated "moderate potential."

These results suggest that cooperative research may be an attractive alternative or

supplement to traditional methods of generating fisheries information. However, in order

to develop cooperative research projects that have a high probability for success, it is

essential to select and design projects that consider the objectives, desires, and

perceptions of the participants. Discriminant analysis was used to preliminarily identify

sub-groups of scientists and industry that share similar views and may be more

predisposed to collaborating on particular research projects.2 In this case, the

characteristics which best discriminated between those who believed cooperative

research has "significant potential" to improve fisheries science from the rest of the

respondents were (in order of entry): "Oregon residents," "more involved in the

management process," and "planning to remain involved in the fishery longer" (Table

2.6). One's status as a scientist or industry member, however, was not significant (p>

.050) in determining one's perception of the potential of cooperative research for

improving fisheries science. That Oregon residency is the best predictor variable of one's

2

Stepwise discriminant analysis was used to identify predictor variables that differentiated among
respondents based upon their survey responses. At each step, discriminant analysis evaluated the predictor
variables and selected the variable that best distinguished one group from the other until none of the
remaining predictor variables contributed significantly to the groups' differences.
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perception of cooperative research can likely be attributed to the presence in that state of

several industry leaders and scientists who are vocal advocates of the idea. Greater

involvement in the management process may indicate more familiarity and less

apprehension toward cooperative research.

Support from both industry and scientists apparently exists for the general idea of

cooperative research, however, the two groups differ somewhat in their perception of

industry's potential role in such collaboration. Respondents were provided a list of ten

types of information that industry could potentially collect during normal fishing

operations and then asked to select the top three choices which would most improve

fisheries science. Table 2.7 demonstrates that a majority of both groups believe bycatch

and discard information is one of the most important types of information that industry

could provide, although scientists were much more likely to select this option as their top

choice (39% vs. 23%). Industry's top choice was an industry-scientist interview program

with 77% of respondents selecting this option, and 44% selecting it as their top choice.

Thirty-seven percent of scientist respondents selected an interview program as one of

their top three choices for improving fisheries science, and only six percent selected it as

their top choice. These results are consistent with findings from our focused discussions:

while industry strongly supports efforts which would take advantage of their at-sea

experience, scientists also believe that industry's observations have value, but are more

cautious about their role in fisheries science amidst concern of potentially biased

information. This may also indicate some hesitancy by scientists to actively engage and

interact with industry in conducting scientific research.

NMFS' commitment to upgrading its fleet of FRVs may affect the potential for

future industry-scientist cooperative research ventures. Seventy-seven percent of



Table 2.6. Summary of stepwise discriminant analyses for selected attributes for all survey respondents (scientists, fishermen,
processors). Significance of F to enter the analysis was .050; for removal, .100. Prior probabilities of group membership were based
on proportion of cases in each group.

Variables in the analysis Wilk's
Attribute Namea Stepb "1st Group' Meanc "2nd Group" Meanc Lambda p

Trust between industry and scientistsd educ 1 2.84 1 (309) 3.278 (97) 0.974 0.00 1

Communication between industry and scientists" industry 1 .587 (201) .413 (201) 0.970 0.000
stateWA 2 0.194 0.294 0.958 0.000

Common goals between industry and scientistsd industry 1 .653 (173) .381 (226) 0.927 0.000

Trust among industry" wcgfyrs 1 16.307 (137) 13.785 (256) 0.985 0.014
stateWA 2 0.307 0.199 0.968 0.012

Trust among scientists industry 1 0.855 (83) 0.382 (309) 0.850 0.000
educ 2 2.193 3.217 0.832 0.000

remain 3 5.940 6.055 0.821 0.000

How NMFS affects cooperatione industry 1 0.705 (149) 0.388 (224) 0.904 0.000
stateWA 2 0.141 0.326 0.870 0.000
stateOR 3 0.450 0.237 0.857 0.000

How state fisheries agencies affect cooperatione industry 1 0.83 1 (71) 0.439 (289) 0.903 0.000

How PFMC affects cooperatione industry 1 0.867 (75) 0.426 (270) 0.868 0.000

How industry organizations affect cooperatione stateWA 1 0.415 (41) 0.210 (291) 0.975 0.004

Own interest in sustaining long-term, profitable industry invlv 1 2.630 (27) 1.964 (386) 0.964 0.000
industry 2 0.222 0.5 18 0.941 0.000
stateWA 3 0.111 0.251 0.932 0.000

Scientists' interest in sustaining long-term, profitable industry 1 0.735 (166) 0.326 (239) 0.838 0.000

industryt



Table 2.6, Continued

Variables in the analysis Wilk's

Attribute Name Stepb 1st Group" Meanc '2nd Group Meanc Lambda p

Industry members' interest in sustaining long-term, stateCA 1 0.493 (75) 0.339 (333) 0.985 0.0 12

profitable industry

Is a federal research vessel for West Coast groundfish industry 1 0.240 (125) 0.660 (247) 0.842 0.000

research a worthwhile expenditure of national remain 2 6.128 6.008 0.830 0.000

crpotent 3 1.640 1.478 0.820 0.000

Would industry participate in a cooperative research industry 1 0.567 (321) 0.177 (51) 0.928 0.000

project that may limit their quota in the shirt-term? crpotent 2 1.467 1.863 0.893 0.000

Cooperative research's potential to improve fisheries stateOR 1 0.378 (230) 0.188 (186) 0.957 0.000

scienceh invlv 2 1.878 2.172 0.936 0.000

remain 3 6.157 5.882 0.925 0.000

Independent variables eligible to be included in the analyses: age, wcgfyrs, remain, educ, invlv, stateWA, stateOR, stateCA, industry, crpotent. See Table 2.2

for explanation of variables.
b Step variable was entered into the analysis.

"1st Group" Mean is the mean of the first group in the discriminant analysis. 2nd Group" Mean is the mean of the second group in the discriminant analysis.
Refer to each attribute and accompanying footnotes for grouping information. The parenthetical entries are the number of respondents in the "1st Group" or

"2nd Group" in that particular analysis.
d Answer categories for each question were: (1) "none," (2) "a little," (3) "moderate," (4) "significant," and (5) "complete." Analysis discriminated respondents
who selected (1) or (2) vs. those who selected (3), (4), or (5).
e Answer categories for each question were: (1) "strongly discourages," (2) "somewhat discourages," (3) "neither," (4) "somewhat encourages," and (5)
"strongly encourages." Analysis discriminated respondents who selected (1) or (2) vs. those who selected (3), (4), or (5).

'Answer categories for each question were: (1) "very low," (2) "somewhat low," (3) "moderate," (4) "somewhat high," and (5) "very high." Analysis
discriminated respondents who selected (1), (2), or (3) vs. those who selected (4) or (5).

g Answer categories were: (1) "yes," and (2) "no." Analysis discriminated respondents who selected (1) vs. those who selected (2).

"Answer category was: (1) "significant potential," (2) "moderate potential." (3) "little potential," and (4) significant potential. Analysis discriminated
respondents who selected (1) vs. those who selected (2), (3), or (4). For this analysis, "crpotent" was not included as an independent variable.
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Table 2.7. Summary of respondents' opinions of the types of fisheries information that
industry could collect without a scientist on board which would most improve fisheries
science.a The first values are percentages of respondents who selected this option as one
of their top three choices, and the parenthetical values are percentages of those who
selected this option as their first choice.

Type of information Industry Scientists
Oceanographic information 19 (3) 29 (9)
Bottom type 8 (2) 22 (6)
Ocean/weather conditions 8 (1) 6 (1)
Boat/gear information 25 (5) 14 (2)
Location/depth of sets/tows 14 (5) 41(19)
Bycatch and discard information 61(23) 70 (39)
Length/weight/species information from landed catch 29 (7) 29 (7)
Setting aside random samples of catch 25 (4) 31(7)
Market information 13 (0) 11(2)
Interviewing fishermen 77 (44) 37 (6)

a
Respondents were provided a list of various types of information that industry might collect during

normal fishing operations and asked to select the three options they believed would best improve fisheries
science.

industry respondents did not believe the research vessel was a worthwhile expenditure of

public monies. Scientist respondents were more mixed in their views as 45% supported

the acquisition of a research vessel. Discriminant analysis demonstrated that fishermen

who supported the investment in a research vessel were more involved in the

management process and owned larger boats than fishermen who did not support the

vessel purchase (Table 2.9). Scientists who supported the research vessel were more

likely to work for a federal fish and wildlife agency, believe that cooperative research had

less potential to improve fisheries science, plan on remaining involved in the fishery

longer, and were less involved in the management process than scientists who did not

support the research vessel (Table 2.10). The lack of support for a government FRV

among larger boat owners may indicate that this group perceives industry charters are a



Table 2.8. Mean score of various attributes and tests of statistical significance for scientist and industry respondents.

Industry Scientists
Attribute Mean sd Mean sd F p

Trust between industry and scientists 1.861 0.7 13 2.272 0.658 4 1.993 0.000

Communication industry and scientistsa 2.332 0.749 2.684 0.653 29.092 0.000

Common goals/objectives between industry and scientistsa 2.411 1.063 2.996 0.824 43.715 0.000

Trust among industry membersa 2.698 0.880 2.796 0.682 1.7 10 0.192

Trust among scientistsa 2.696 1.004 3.504 0.623 107.12 1 0.000

How NMFS affects cooperationb 2.495 1.2 15 3.356 1.043 61.702 0.000

How state fisheries agencies affect cooperation" 3.033 1.166 3.8 10 0.773 62.8 10 0.000

How PFMC affects cooperationb 2.985 1.187 3.885 0.844 74.6 10 0.000

How industry organizations affect cooperatio&' 3.870 1.089 3.678 0.835 3.676 0.056

Own conservation ethicc 4.263 0.787 4.423 0.636 5.932 0.015

Scientists' conservation ethicc 4.054 1.104 4.180 0.639 2.283 0.132

Industry members' conservation ethicc 3.229 1.093 2.878 0.860 14.731 0.000

Own interest in sustaining the industry' 4.795 0.48 1 4.467 0.7 14 34.847 0.000

Scientists' interest in sustaining the industry' 3.144 1.278 4084g 0.742 95.400 0.000

Industry members' interest in sustaining the industryd 42446h 0.976 4.441 0.834 5.530 0.019

Federal research vessel a worthwhile expenditure?e 1.848 0.3603 1.476 0.5006 78.8 18 0.000

Would industry participate in project that may limit quota?1 1.05 1 0.2204 1.245 0.43 12 34.486 0.000



Table 2.8, Continued

U Answer categories for each were (1) "none,' (2) "a little," (3) "moderate," (4) 'significant," and (5) "complete.'
b Respondents were asked to indicate their perception of each institution's affect on industry-scientist cooperation. Answer categories for each were
(1) "strongly discourages," (2) "somewhat discourages," (3) "neither," (4) "somewhat encourages," and (5) "strongly encourages."

Respondents were asked to indicate their perception of each group's conservation ethic towards all marine fish. Answer categories for each were (1)
"very weak," (2) "somewhat weak," (3) "moderate," (4) "somewhat strong," and (5) "very strong."
d Respondents were asked to indicate the level of interest in sustaining a long-term successful and profitable commercial fishing industry that they
perceive exists for each of these groups. Answer categories for each were (1) "very low," (2) "somewhat low," (3) "moderate," (4) "somewhat high,"
and (5) "very high."

Respondents were asked whether a federally-owned and operated research vessel dedicated to West Coast groundfish was a worthwhile expenditure
of national funds. Answer categories were (1) "yes," and (2) "no."

Scientist respondents were asked whether they believed industry would participate in a cooperative research project if it might limit their harvest in
the short term. Industry respondents were asked if they would participate in such a project. Answer categories were (1) "yes," and (2) "no."

g Responses from scientists reflect their perception of the level of this attribute which exists among other scientists.

h Responses from industry members reflect their perception of the level of this attribute which exists among other industry members.



Table 2.9. Summary of stepwise discriminant analyses for selected attributes for fishermen respondents. Significance of F to enter
the analysis was .050; for removal, .100. Prior probabilities of group membership were based on proportion of cases in each group.

Attribute Namea Stepb
Variables in the analysis

"1st Group" Meanc "2nd Group" Meanc
Wilk's

Lambda p

Trust between industry and scientistsd akfish 1 3.320 (128) 2.476 (21) 0.947 0.005

Communication between industry and scientistsd akfish 1 3.421 (88) 2.898 (59) 0.959 0.014

Common goals between industry and scientistsd remain 1 6.118 (85) 6.557 (61) 0.951 0.007
stateOR 2 0.482 0.295 0.9 12 0.00 1

Trust among industryd trawl 1 0.293 (58) 0.602 (88) 0.908 0.000
permown 2 1.983 2.625 0.869 0.000

Trust among scientistsd age 1 52.164 (55) 48.807 (83) 0.959 0.018
income 2 3.673 4.169 0.928 0.007

How NMFS affects cooperationc stateWA 1 0.132 (76) 0.3 13 (64) 0.952 0.009

How state fisheries agencies affect cooperatione stateWA 1 0.3 19 (47) 0.154 (91) 0.963 0.024

How PFMC affects cooperationc akfish 1 3.574 (54) 2.987 (78) 0.948 0.009

How industry organizations affect cooperatione trawl 1 0.188 (16) 0.591 (115) 0.930 0.002

Own interest in sustaining long-term, profitable industr/ remain 1 4.750 (4) 6.363 (146) 0.928 0.00 1
crpotent 2 2.250 1.425 0.904 0.001

Scientists' interest in sustaining long-term, profitable stateOR 1 0.494 (89) .2632 (57) 0.947 0.005
industr/ crpotent 2 1.539 1.316 0.910 0.001

akfish 3 3.416 2.947 0.872 0.000

Industry members' interest in sustaining long-term, trawl 1 0.2 19 (32) 0.565 (115) 0.9 18 0.000
profitable industry wcgfyrs 2 2 1.375 17.876 0.863 0.000

remain 3 6.094 6.391 0.828 0.000
stateCA 4 0.563 0.330 0.801 0.000



Table 2.9, Continued

Variables in the analysis Wilk's
Attribute Namea Stepb '1st Group" Meanc "2nd Group" Meanc Lambda p

Is a federal research vessel for West Coast groundfish

research a worthwhile expenditure of national funds'?5

Would industry participate in a cooperative research

project that may limit their quota in the short-term'?5

invlv 1 1.652 (23) 2.109 (119) 0.958 0.014
length 2 52.304 61.454 0.924 0.004

remain 1 6.403 (134) 4.7 14 (7) 0.853 0.000
crpotent 2 1.396 2.427 0.777 0.000

invlv 3 1.963 3.143 0.737 0.000
stateCA 4 0.381 0.143 0.716 0.000
akfish 5 3.157 1.134 0.686 0.000

Cooperative research's potential to improve fisheries invlv 1 1.937 (95) 2.3 16 (57) 0.957 0.006
scienceb educ 2 2.179 1.825 0.927 0.003

a Independent variables eligible to be included in the analyses: age, wcgfyrs, remain, educ, invlv, stateWA, stateOR, stateCA, industry, crpotent, trawl, longline,
pot/trap, income, length, family, pcntfsh, akfish, permown. See Table 2.2 for explanation of variables.
b Step variable was entered into the analysis.
C "1st Group" Mean is the mean of the first group in the discriminant analysis. "2nd Group" Mean is the mean of the second group inthe discriminant analysis.
Refer to each attribute and accompanying footnotes for grouping information. The parenthetical entries are the number of respondents in the "1st Group" or
"2nd Group" in that particular analysis.

dAnswer categories for each question were: (1) 'none," (2) "a little," (3) "moderate," (4) "significant," and (5) "complete." Analysis discriminated respondents
who selected (1) or (2) vs. those who selected (3), (4), or (5).
C Answer categories for each question were: (1) "strongly discourages," (2) "somewhat discourages," (3) "neither," (4) "somewhat encourages," and (5)
"strongly encourages." Analysis discriminated respondents who selected (1) or (2) vs. those who selected (3), (4), or (5).

1Answer categories for each question were: (1) "very low," (2) "somewhat low," (3) "moderate," (4) "somewhat high," and (5) "very high." Analysis
discriminated respondents who selected (1), (2), or (3) vs. those who selected (4) or (5).

Answer categories were: (1) "yes," and (2) "no." Analysis discriminated respondents who selected (1) vs. those who selected (2).
h Answer category was: (1) "significant potential," (2) "moderate potential," (3) "little potential," and (4) significant potential. Analysis discriminated
respondents who selected (1) vs. those who selected (2), (3), or (4). For this analysis, "crpotent" was not included as an independent variable.



Table 2.10. Summary of stepwise discriminant analyses for selected attributes for scientist respondents. Significance of F to enter
the analysis was .050; for removal, .100. Prior probabilities of group membership were based on proportion of cases in each group.

Variables in the analysis Wilk's
Attribute Namea Stepb "1st Group' Meanc "2nd Group" Meanc Lambda p

Trust between industry and scientists"

Communication between industry and scientistsd

Common goals between industry and scientists'1

Trust among industry"

Trust among scientists"

How NMFS affects cooperatione

How state fisheries agencies affect cooperatione

How PFMC affects cooperatione

How industry organizations affect cooperatione

Own interest in sustaining long-term, profitable industry1

Scientists' interest in sustaining long-term profitable

industry1

Industry members' interest in sustaining long-term

profitable industry1

income
fed F&W

university
wcgfyrs
indemp

wcgfyrs
educ

stateOR
university

stateOR

age
invlv

indemp

1

2

1

2
3

1

2

1

2

2.759(133) 3.328(58) 0.941 0.001
0.271 0.483 0.918 0.001

0.325 (77) 0.140 (114) 0.952 0.002
8.338 10.483 0.931 0.001
1.740 1.842 0.910 0.001

12.873 (63) 8.098 (122) 0.9 14 0.000
3.683 3.795 0.891 0.000

0.385 (39) 0.197 (132) 0.966 0.016
0.308 0.152 0.941 0.006

1 0.556 (9) 0.2 19 (146) 0.966 0.022

1 37.474 (19) 44.893 (178) 0.947 0.001
2 2.526 1.916 0.921 0.000

1 1.675 (40) 1.826 (155) 0.977 0.035



Table 2.10, Continued

Variables in the analysis Wilk's
Attribute Namea Stepb "1St Group" Meanc "2nd Group' Meane Lambda v

Is a federal research vessel dedicated to West Coast

groundfish a worthwhile expenditure of national funds'?5

Would industry participate in a cooperative research

project that may limit their quota in the short term'?5

Cooperative research's potential to improve fisheries
scienceb

fed F&W 1 0.462 (91) 0.2 18 (78) 0.935 0.00 1

crpotent 2 1.703 1.449 0.893 0.000
remain 3 6.066 5.641 0.858 0.000
invlv 4 2.121 1.833 0.833 0.000

income 1 3.030 (132) 2.585 (41) 0.970 0.023
stateCA 2 0.296 0.463 0.947 0.009

income 1 2.763 (97) 3.109 (101) 0.975 0.025
stateOR 2 0.278 0.149 0.952 0.009

a Independent variables eligible to be included in the analyses: age, wcgfyrs, remain, invlv, prcntmr, fed
F&W, state F&W, other fed, university, indemp, onboard. See Table 2.2 for explanation of variables.
b Step variable was entered into the analysis.

"1st Group" Mean is the mean of the first group in the discriminant analysis. "2nd Group" Mean is the mean of the second group inthe discriminant analysis.
Refer to each attribute and accompanying footnotes for grouping information. The parenthetical entries are the number of respondents in the "1St Group" or
"2nd Group" in that particular analysis.
d Answer categories for each question were: (1) "none," (2) "a little," (3) "moderate," (4) "significant," and (5) "complete." Analysis discriminated respondents
who selected (1) or (2) vs. those who selected (3), (4), or (5).
e Answer categories for each question were: (1) "strongly discourages," (2) "somewhat discourages," (3) "neither," (4) "somewhat encourages," and (5)
"strongly encourages." Analysis discriminated respondents who selected (1) or (2) vs. those who selected (3), (4), or (5).

1Answer categories for each question were: (1) "very low," (2) "somewhat low," (3) "moderate," (4) "somewhat high," and (5) "very high." Analysis
discriminated respondents who selected (1), (2), or (3) vs. those who selected (4) or (5).

Answer categories were: (1) "yes," and (2) "no." Analysis discriminated respondents who selected (1) vs. those who selected (2).

hAnswer category was: (I) "significant potential," (2) "moderate potential," (3) "little potential," and (4) significant potential. Analysis discriminated
respondents who selected (1) vs. those who selected (2), (3), or (4). For this analysis, "crpotent" was not included as an independent variable.
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viable means of conducting resource surveys and that their vessels have the necessary

capabilities for a successful charter. The finding that fishermen with more involvement

in management were more likely than their lesser-involved peers to support the research

vessel is somewhat of a departure from our focused discussions, but may indicate their

belief that current deficiencies in groundfish data collection may be too great for

industry-scientist cooperation to address alone. That federal fish and wildlife scientists

were more likely than other scientists to support the FRV investment is intuitive given

that NMFS is the likely owner and operator of the vessel.

Many industry members have argued that recent reductions in groundfish harvest

levels by the PFMC are not justified because they are based upon inadequate data.

Similarly, Brugge and Holden (1991) argue that criticizing the scientific advice

underlying management decision is simply a tactic used by industry to prevent adoption

of regulations with which they disagree. We asked respondents whether industry would

participate in a cooperative research program if they were aware that the program might

provide information which would confirm small stock size and limit their quota in the

short term. A majority of both groups (84% of industry and 65% of scientists) indicated

that they believed industry would participate in a cooperative research project under these

circumstances. Table 2.6 demonstrates, intuitively, that among all respondents,

individuals that believed industry would participate in such a research project tended to

have more favorable opinions about the potential of cooperative research to improve

fisheries science. Among scientists, higher incomes and non-California residency best

discriminated respondents that believed industry would participate in such research

projects from those that believed industry would not participate (Table 2.10). This

suggests that scientists with higher incomes have a more favorable perception of industry
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than less affluent scientists, possibly stemming from duties that insulate them somewhat

from the tension often evident between scientists and industry. That California scientists

tended to believe industry would not participate in a cooperative research project that

could hurt them in the short term suggests weaker industry-scientist relationships there

than in Oregon and Washington.

Working Relationships

Trust, communication, and comiion objectives have been described as the

foundation for successful cooperation (e.g., Bartenuk and Louis 1996; Schultzel and

Unruh 1996). Implementing cooperative research as a means of cost-effectively

improving fisheries science requires assessing the level of these attributes within the

groundfish fishery and focusing attention on areas that need to be addressed. Table 2.8

illustrates significant differences between industry and scientists regarding their

perception of the levels of trust, communication, and common goals and objectives that

exist between industry and scientists. Although both groups indicated below-moderate

levels of each attribute exist, industry was significantly more pessimistic in their views

than were scientists. This conforms to opinions expressed during the focused discussions

where some scientists acknowledged deficiencies in working relationships with industry,

but believed they were making efforts to increase interaction. Conversely, many industry

members noted little improvement in working relationships and questioned scientists'

commitment to increasing trust and communication.

The issue of trust among industry members was also raised during the focused

discussions. Several comments made by both industry members and scientists noted



serious regional and gear-specific differences in opinion within the fishery. There was no

difference in the perception of within-industry trust between industry respondents and

scientist respondents (Table 2.8). However, among fishermen respondents, individuals

who perceived at least moderate levels of trust within the industry were more likely to be

trawlers and tended to own more fishing permits than fishermen who perceived less-than-

moderate levels of trust within the industry (Table 2.9.).

Non-trawlers were also more likely than trawlers to believe there were low levels

of interest among other industry members in sustaining a long-term, profitable

commercial fishing industry. Fishermen respondents who indicated moderate-to-high

levels of interest among other industry members in sustaining a long-term, profitable

industry also tended to be younger, with fewer years of experience in the fishery, and

from outside California (Table 2.9). However, when asked to state one's own interest in

sustaining the industry, gear type was not a significant discriminating variable, although

the length of time one planned to remain involved in the fishery was significant.

Industry respondents were skeptical of scientists' interest in sustaining the

industry, and perceived only moderate levels of this attribute among scientists. This

contrasts with scientist respondents' view of themselves as they rated their interest in

sustaining the industry between "somewhat high" and "very high." Industry's skepticism

appears to transcend present occupation: scientists who used to work in the fishing

industry perceived less interest among their fellow scientists for sustaining the industry

than those scientists who have never worked in the industry (Table 2.10). Among

scientist respondents, individuals who indicated a higher personal interest in sustaining a

long-term, profitable industry tended to be older and more involved in the management

process. Similarly, during the focused discussions, many of the more seasoned scientists
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and industry members spoke of their friendships with each other and, over the last 25

years, perceived a gradual trend toward less industry-scientist interaction.

We were also interested in respondents' attitudes toward certain agencies arid

organizations within the fishery and how they are perceived as influencing industry-

scientist cooperation. Respondents were asked whether they believed NMFS, state

fisheries agencies, PFMC, and industry organizations tend to encourage or discourage

cooperation between industry and scientists. There were significant differences between

the two groups in their perception of the three science and management agencies, and in

each case, industry was more critical than scientists of the agencies' efforts to encourage

cooperation (Table 2.8). Industry and scientists agreed more closely in their assessment

of industry organizations' effect on industry-scientist cooperation.

Status as an industry member was the primary variable discriminating respondents

who believed the three institutions tend to discourage industry-scientist cooperation

versus those who believed they encourage cooperation. Among fishermen, Washington

residents were more likely to believe NIIVIFS encourages industry-scientist cooperation

and state fish and wildlife agencies and industry organizations discourage cooperation

(Table 2.9). Washington fishermen's favorable opinion of NIMFS may stem from the

potential for increased interaction between scientists and the industry due to the agency's

strong presence in the Puget Sound area. It may also be a relative assessment of NTVIFS

in light of written con-inients made by several Washington industry members that

indicated a negative perception of state fisheries and wildlife agency members. Scientists

that perceived NMFS as discouraging industry-scientist cooperation were more likely to

be Oregon residents and university researchers than those who believed the agency

encourages cooperation. Oregon scientists were also more likely to perceive PFMC as
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discouraging industry-scientist cooperation (Table 2.10). That university researchers

were more likely to indicate that NMFS tends to discourage industry-scientist

cooperation may be a function of the former group's freedom to speak and act

independently relative to that of the latter group. The significance of Oregon scientists'

relatively unfavorable opinion of NMFS' and PFMC's support of industry-scientist

cooperation is not readily apparent, but suggests a more progressive attitude toward

cooperation among this group.

Results from Table 2.8 suggest more heterogeneity of opinion among industry

respondents than scientist respondents. For every attribute assessing industry-scientist

working relationships, standard deviations for industry responses were higher than for

scientists' responses. Although this disparity may reflect some "strategic responses" by

industry (i.e., selecting "extreme" responses to skew survey results), this heterogeneity

was evident throughout our focused discussions with industry. The regional and gear-

specific differences regarding perceptions of trust among other industry members and

other industry members' interest in sustaining a long-term, profitable industry that were

discussed earlier lend support to significant heterogeneity within the industry.

A primary theme identified in our focused discussions was that trust,

communication, and a sense of "team" were lacking in current industry-scientist working

relationships. Both industry and scientist discussants indicated that more effort should be

made toward improving working relationships and that such improvements would yield

benefits for fishery management and research. We asked respondents to indicate how the

working relationship between industry and scientists could best be improved, and they

selected their top two choices from a list of seven options (Table 2.11). Industry's strong

support for an independent industry-scientist research organization lends support to their
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Table 2.11. Summary of industry and scientist respondents' opinions on the best actions

for improving the working relationship between industry and scientists.a The first values
are percentages of respondents who selected this option as one of their top two choices,
and the parenthetical values are percentages of those who selected this option as their
first choice.

Action Industry Scientists
Scientists visiting the docks more often 28 (11) 40(17)
Industry visiting scientific facilities more often 5 (1) 11(3)
Scientists accompanying fishermen on fishing vessels 56 (36) 52 (32)
Informal coffees at local coffee houses 11(5) 15 (6)

Regularly-scheduled industry-scientist meetings 30 (14) 44 (21)
Newsletter of current events with fishermen and scientists 12 (1) 14 (4)

Organizing formal, independent cooperative research organization 44 (25) 24 (13)
Other 7 (4) 6 (4)

a
Respondents were asked to select their top two choices for improving the working relationship between

industry and scientists.

involvement improved system of fisheries science, rather than

simply seeking to discredit current scientific advice.

Attitudes toward Specc Cooperative Research Projects

In order for a cooperative research project to be successful, both industry and

scientist participants should believe it is scientifically and economically justified. If

participants believe that a particular project will provide flawed, unnecessary, or

redundant information, or that the project's costs outweigh its scientific benefits, that

project may not engender the support needed to make it successful. We provided nine

examples of specific cooperative research projects and asked respondents to indicate for

each project its potential to improve fisheries science and their perception of the project's

total costs. Respondents rated both "potential to improve fisheries science" and "total



costs" on a five-point ordinal scale where 1 = "none" and 5 = "very high." By dividing

the score for potential improvement by the score for total costs, we calculated for each

project a subjective "cost-efficiency index" to describe potential improvement in fisheries

science per unit cost (Table 2.12).

Improving the existing logbook program received the highest cost-efficiency

index score for both industry and scientist respondents, however, this was mainly due to

the perception of low total costs rather than its ability to improve fisheries science.

Scientists and industry largely agreed in their perception of the projects' costs, however

there were significant differences in their perceptions of various projects' potential to

improve fisheries science. For example, the three projects industry selected as having the

most potential for improving fisheries science (industry groups hiring their own

scientists, implementing an interview program with industry to provide observational

information, and formation of an independent industry-scientist research organization)

were the three projects selected by scientists as having the least potential for improving

fisheries science. These selections suggest that industry favors those projects which

allow them substantial involvement and input into the scientific process, while scientists

may be hesitant to support greater industry involvement amidst concerns about the

potential biases and objectivity of the industry. Scientists perceived the highest potential

for improving fisheries science in the comprehensive observer program, industry-

platform resource surveys, and ad-hoc cooperative experiments. Their support of the

observer program reflects the importance they place on obtaining bycatch and discard

information (Table 2.7). Scientists' favorable opinion of industry-platform surveys and

ad-hoc cooperative experiments may stem from their recognition of the decreasing

lifespan of current FRVs and the need to continue collecting scientific data for



Table 2.12. Mean scores of potential to improve fisheries science, total costs, and cost-efficiency indicesa for various hypothetical
cooperative research projects. F statistics and p values reflect analysis of variance for cost-efficiency indices for industry and
scientists.

Potential to improve
fisheries science Total costs Cost-efficiency index

Project Industry Scientists Industry Scientsts Industry (rank) Scientists (rank) F p

Comprehensive observer program 3.263 4.319 4.266 4.200 0.8387 (9) 10726 (5) 41.453 0.000

Interview program to provide observational information 3.309 2.858 2.777 2.809 1.3507 (2) 1.0944(4) 22.156 0.000

Industry groups hiring their own scientists 3.325 2,949 3.859 3.769 0.9421 (7) 0.8311(9) 8.391 0.004

Industry-platform resource surveys 3.235 3.543 3.093 3.483 1.1791(3) 1.0722 (6) 5.160 0.024

Improve existing logbooks program 3.023 3.135 2.153 2.297 1.5494 (1) 1.4426 (1) 3.170 0.076

Develop electronic logbook program 2.946 3.233 3.650 3.543 0.9025 (8) 0.9705 (7) 2.745 0.098

Ad-hoc experiments between industry and scientists 3.193 3.338 3.116 3.210 1.1419 (4) 1.0997 (3) 0.899 0.344

Form independent industry-scientist research organization 3.267 3.117 3.617 3.560 0.9965 (6) 0.9581 (8) 0.743 0.389

Use industry vessels to collect oceanographic information 3.108 3.157 3.230 3.085 1.0734 (5) 1.1106(2) 0.549 0.459

°Cost-efficiency indices were computed for each project by dividing response to 'Potential to improve fisheries science" by 'Total costs." Answer categories for both questions
were (1) "none," (2) "low," (3) "moderate," (4) "high," and (5) "very high."
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Table 2.13. Variables and attributes included in vessel-charter scenario.

Description Name Level

Dependent variables

Overall desirability of charter scenario

Number of charters required per year

Project attributes

Project setup

Compensation for participation in the charter

Skipper consulted during charter?

Number of days at sea required per charter

Demographic and attitudinal variables included in analysisa

desire 1-21

supply 1, 3, or6

setup "ideal" or "existing"

payment $1,000, $3,000, or
$5,000 per day

skipcons yes or no

dayssea 1, 3, or6

age, educ, income, stateAK, stateCA, stateOR, stateWA, longline, pot/trap, trawl, miscgear, length,
dayssea*length (interactive variable), remain, invlv, crpotent

a

Table 2.2 provides a more detailed description of demographic and attitudinal variables.

assessments. It may also reflect the traditional control scientists have had in the design

and conduct of these types of projects and their desire to maintain this control.

Hypothetical Industry-Charter Scenario

The final section of the fishermen's version of the survey was a scenario for a

hypothetical resource survey charter. The scenario consisted of four variable attributes:

project setup, compensation, skipper consultation, and days at sea (Table 2.13). Project

setup had two possible levels: "ideal" and "existing." These levels refer to the results of

a preceding question where fishermen were asked to design their "ideal" cooperative

research project. Fishermen reviewed nine potential characteristics of a vessel charter

(e.g., type of contract, bidding process, type of payment, affiliation of scientists,

geographical range of project) and then selected from a list of four or five choices the
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level of each characteristic they perceived as ideal. Fishermen then reviewed each of the

nine project characteristics and selected the level that they believed corresponded with

existing cooperative research projects. The aggregate results of this section are

summarized in Appendix C. Compensation was the amount of money the fisherman

would receive per day for participating in the charter. Skipper consultation indicates

whether the chief scientist consulted with the skipper regarding issues where his or her

expertise might be useful. Days at sea is the number of days the vessel will be at sea

during the charter. In addition to the four variable scenario attributes, significant

variables from the discriminant analysis (i.e., variables that were significant predictors of

group membership in at least three analyses) and key demographic variables were also

included in this analysis (Table 2.13).

Each fisherman was given five versions of the scenario with differing levels of the

variable attributes in each version. For each version of the scenario, fishermen selected a

desirability level from ito 21 (1 = "very undesirable"; 11 = "neutral"; 21 = "very

desirable") and indicated whether they would offer their vessel for charter in that version

if it required one, three, and six charters per year. There were a total of nine versions of

the scenario which were selected using a multifactorial experimental design to ensure

orthogonality. We designed the questionnaire so that half of the fishermen would receive

versions one through five, and half would receive versions five through nine.

An individual respondent utility model similar to the main-effects-plus-selected-

interactions (MEPSI) model employed in Sylvia and Larkin (1995) was used as the

empirical framework for an ordinary least squares regression analysis:
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U= 130+H: Dh
+ +

j1 i=1 j=J0 +1 j=1 kj+I i=1

where Uh is the respondent's utility for version h of the scenario. There are a total of J

attributes: the subset contains dummy variables, D1, and the remaining J - variables

are continuous, X. All attributes are indexed byj. The index i reflects the attribute levels

as defined in Table 2.13. Ak describes the interactive variable dayssea * boatlength, the

product of days at sea for each scenario version and the length of the respondent's vessel.

The interaction between these variables is examined because of hypothesized differences

in opportunity cost and endurance among smaller and larger vessels. The remaining

parameters indicate the relative contribution of each attribute level to overall utility, or

desirability of each scenario version h.

Two regression analyses were conducted on the vessel-charter scenario: the first

analysis examined charter desirability as a function of the charter's attributes and as a

function of important attitudinal and demographic variables; the second analysis

examined charter supply (i.e., number of times per year the respondent was willing to

offer his/her vessel for charter) as a function of the same attributes and variables. Table

2.14 displays the estimated coefficients and significance for each variable in both

regressions. Amount of compensation paid to the fisherman had the greatest effect on

both the desirability of a particular charter scenario and on willingness to participate in

multiple charters per year. A one-level increase in compensation (e.g., increasing

payment from $1,000 per day to $3,000 per day) increased charter desirability by 4.264

points and increases willingness to participate in multiple charters by .796 (a coefficient

of 1.0 would indicate an increased willingness to participate in one additional trip per
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Table 2.14. Results of multiple regression analysis for vessel-charter scenario.

Variable/Attribute
Desirability coefficients Supply coefficients

(N=557) (N=571)
Project attributes
payment 4.264*** .796**

(282)d (.055)

skipcons 2.667*** .277**

(.577) (.112)

setup 0.756 .203**

(.513) (.101)

dayssea 1.732* .381**

(.960) (.188)

Demographic and attitudinal variables

age ioi"
(.035) (.007)

educ .168***

(.241) (.047)

income -.253 -.019
(.185) (.036)

stateAKa .450 .666**

(1.603) (.3 17)

stateORa -.506 .136

(.688) (.132)

stateWAa -.204
(.895) (.171)

longlineb -1 .574 643***

(.901) (.169)

trawib 2.212*t* .367**

(.781) (.147)

miscgear -1.648 -.029
(1.167) (.226)

length .077** _.ols.*

(.036) (.007)

dayssea*length .039** .006**

(.015) (.003)

remain -.250 .027

(.246) (.049)
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Table 2.14, Continued

Variable/Attribute
Desirability coefficients Supply coefficients

(N=557) (N=571)
Demographic and attitudinal variables (cont.)

invlv -.294 152**

(.310) (.061)

crpotent .592 .127

(.444) (.089)

akfish .281 .119*t

(.244) (.048)

Adjusted R2 372 354

F-statistic 18.322 17.472
a

Each state variable is a dummy variable. California is the intercept term.
b

Each gear type variable is a dummy variable. Pot/trap gear is the intercept term.
C
Miscellaneous gear refers to all gear types other than trawl, longline, and pot/trap.

d Standard errors in parentheses.
*

Significant at the 90% level.
Significant at the 95% level.
Significant at the 99% level.

year). Consultation with the skipper during the charter increased desirability by 2.667

points, the second-largest increase. This finding is consistent with comments made by

fishermen during the focused discussions that suggested their desire to be involved in the

research and their belief that industry input can improve fisheries research. It also

reinforces our contention that for cooperative research to be successful, it must include

active partnerships between scientists and industry.

Increasing levels of education corresponded with increased charter desirability

and increased willingness to participate in multiple charters. This may indicate that

better-educated fishermen may be more aware of the need for improved fisheries science

or that more educated fishermen may simply have had more exposure to the practice of

vessel chartering. Age produced the second-largest effect in willingness to participate in
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multiple charters and the fourth-largest effect in charter desirability. Increasing age

corresponded with decreased desirability and willingness to participate in multiple

charters. This suggests that younger fishermen may be more open to participating in

research than older fishermen. Given the increasing attention being paid to cooperative

research in recent years, it is reasonable to assume that younger fishermen are more

familiar with the concept than older fishermen. Older fishermen may be less willing to

participate in multiple charters because they have a higher opportunity cost of

participation than younger fishermen in that they require fewer tows or sets to locate and

catch fish.

The variable "dayssea*boatlength" was included to measure interactions between

the number of days at sea required in a charter and the length of the respondent's vessel.

It is hypothesized that larger boat owners may prefer longer vessel charters in that it

reduces economic uncertainty by providing a guaranteed cash flow over a longer period

of time. Smaller boat owners may prefer the shorter charters in that their vessels do not

have the hold capacity or berthing space that may be required during longer charters. The

interaction between days at sea and boat length was more significant than either variable

by itself, however all three variables were significant at the 90% level.

State of residence, despite its frequent significance in the discriminant analyses,

only generated significant effects in two of six opportunities. One of these involved

Alaska residents, although this was a very small group. Gear type was an important

variable in both regression models. Pot/trap fishermen rated the vessel charter more

desirable and were more willing to participate in multiple charters than any other gear

type as evidenced by the negative coefficients. This may be a indicate a lower

opportunity cost to participate in charters among this gear type.



Discussion

This research provides valuable information, and perhaps more importantly, an

invitation for scientists, managers, and stakeholders to thoughtfully reassess the strategies

that address the goals and objectives of the fishery's various plans, regulations, and laws.

The PFMC groundfish management plan explicitly states it is committed to "promot[ing}

a stable planning environment for the seafood industry," "maintain[ing] the health of the

resource," and "reduc[ing] the economic incentives and regulatory measures that lead to

wastage of fish." NOAA's Fisheries Strategic Plan states the agency will use science "of

the highest quality," "encourage frequent contact and cooperation between scientists and

constituents[,] and incorporate scientifically valid observations by fishers and others into

fish stock assessments and other analyses," and ensure management decisions based upon

its data "are understood and accepted by user groups." The Sustainable Fisheries Act

requires that conservation and management measures "be based upon the best scientific

information available," "minimize costs" where practicable, and "provide a role for

commercial fishermen" in fisheries research. To what extent have these goals and

objectives been achieved?

Our results suggest majorities of both industry and scientists believe the fishery's

science and management processes require significant, if not fundamental change.

Comments made by industry during focused discussions and written inside survey

booklets indicated a willingness and desire to be involved in fisheries science, but also

the perception that their overtures were not reciprocated by scientists. That industry

members along the West Coast question the credibility of management is well

documented (Hanna and Smith 1993; Rice and Richards 1995) and was reflected in our

focused discussions. Harvest guidelines for several species (e.g. widow rockfish,
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bocaccio, thornyheads) have been reduced to historic lows (PFMC 1998). Frequency and

coverage of fishery-independent data for both the Pacific and North Pacific regions are

inadequate; however, federal plans for addressing the regions' data needs require

governmental acquisition of all six proposed FRVs merely to maintain current,

"insufficient" levels of data collection (Fox 1997; Stauffer 1997). These observations

support the idea that the current science and management processes may need to be

reorganized. The intent of this discussion is not to assign blame, but rather suggest

alternative methods for successfully achieving the goals and objectives of management.

There are tradeoffs between employing the best possible scientific data and the

cost of generating and analyzing those data. For example, designing large resource

surveys involves making compromises in sampling frequency, intensity, or geographical

extent (Starr and Fox 1996). Given finite research dollars, the goal becomes one of

generating the best, most cost-effective information and analysis. We argue that

involving industry's observations, expertise, and resources in fisheries science can, if

properly executed, reduce research costs and improve information quality. The West

Coast groundfish industry, its hundreds of vessels representing potential research

platforms, has the capacity to sample the resource on spatial and temporal scales that far

outstrip those of government research vessels. Two independent audits have concluded

that industry is a natural partner for government scientists and that costs associated with

industry research charters compare favorably with governmental FRVs (DoC 1996;

Dorman 1998). It is not our contention that a new research vessel is unnecessary; indeed

for some missions (e.g., hydroacoustic sampling, deep slope surveys, and projects which

require very large berthing capacities), a state-of-the-art vessel may be the only solution.

We do suggest, however, that many current tasks (eg., shorter duration shelf surveys,



larval surveys, oceanographic research, hydrographic surveys, and collecting specimens

for lab analysis) can be successfully completed by either chartering industry vessels,

mounting sensors on industry vessels, or accompanying fishermen during fishing

operations. In assessing NMFS' commitment to partnering with industry, Dorman (1998)

noted considerable criticism of research collaboration with industry and observed very

little entrepreneurial spirit in developing cooperative solutions.

Our research is consistent with other studies which suggest that industry believes

it is conservation-minded, curious about the resource and fisheries science, and willing to

participate in the scientific process (Gallagher 1987; Hanna and Smith 1993; King et al.

1994; Walters 1995). Survey results indicate 78% of industry members rated their

conservation ethic towards marine fish as "high" or "very high" (see Table 3.1), and

comments made by industry members during focused discussions reflected a desire to

learn more about scientific fisheries research and to become more involved in the science.

Cooperative research can take advantage of these attributes in selecting and designing

research projects that bring together enthusiastic and eager industry and scientist

participants that are committed to conducting successful research.

Similarly, during focused discussions several scientists indicated an interest in

talking to industry about their observations of the resource and the knowledge they have

accumulated during their years of on-the-water experience. Other scientists were more

cautious about industry participation in fisheries science citing concerns about industry's

objectivity and the information's applicability to science. This ambiguity was

demonstrated in the survey results as 48% of scientist respondents selected "interviewing

fishermen" as one of their top three choices for involving industry in fisheries science, yet

in another question, "interview program" for obtaining qualitative information ranked last
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of nine hypothetical cooperative research projects in its potential to improve fisheries

science.

Knowledge and experience possessed by resource users, also called "local

knowledge" or "traditional ecological knowledge," has been shown in many studies to

have merit (Bartenuk and Louis 1996). This idea has been supported in the fisheries

literature and has even found close statistical coherence between fishermen's knowledge

of spatio-temporal patterns of fish abundance and quantitative resource samples

conducted by scientists (Neis et al. 1996; Poizat and Baran 1997). Ticheler (1998) had

success in employing artisanal fishermen in a year-long experiment to obtain length-

frequency data, characterizing it as a source of "large quantities of reliable and relatively

cheap" information. Logbook data from the West Coast trawl fleet was also shown to

provide information similar in quality to research survey data and was recommended as a

possible means of cost-effectively supplementing the information base, especially in

regions where data are scarce (Starr and Fox 1996).

This research also has implications for the design and selection of successful

industry-scientist cooperative research projects for the U.S. West Coast groundfish

fishery. Nearly nine out of ten scientist and industry respondents perceived that

scientists' cooperation with the commercial fishing industry can improve the science used

to manage groundfish. However, the current state of industry-scientist working

relationships may present some initial difficulties in achieving successful cooperation.

Survey results suggest a lack of trust, communication, and common goals exists among

industry and scientists. Most industry respondents believe that the fishery's various

scientific institutions do not encourage cooperation and that, generally, scientists are not

even interested in the long-term survival of the industry. The reasons for this may be
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leads to reduced opportunities and interest in greater interaction. Industry's perceptions

of scientists' motives may be unfounded, in that many scientists commented on their

heightened efforts to increase interaction with the industry. However, as agents of

regulatory and management institutions, scientists bear the burden for ensuring that the

image they seek to project is also the image that industry receives. Fishing culture places

less value on proclamations and strategic pians than it does on tangible actions and

visible results.

The success of cooperative research depends on improving the working

relationship between industry and scientists. This survey shows areas where effort is

most needed to improve these relationships. When provided the opportunity to indicate

strategies which would best improve working relationships, scientist and industry

respondents had some differing opinions but agreed that an increased scientist presence in

settings comfortable to industry (e.g., on the docks, aboard vessels) would be effective.

Many industry members and scientists also favor innovative approaches such as

developing an independent cooperative research organization. These ideas wanant

careful consideration.

Developing less acrimonious and more stable working relationships provides

opportunities for mutual education. Many projects currently exist that might be labeled

"cooperative research" in some respect but are little more than renting fishing vessels to

conduct research. One might ask to what extent industry was involved in the rationale,

objectives, and design of the project, or if the vessel's skipper and crew were consulted

during the conduct of the project. Or was the captain solicited for a bid and then

implicitly asked to stay out of the scientists' way? We argue that cooperative research
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involves scientists and industry members working together as partners throughout all

stages of the research. Only in this way can both groups benefit from the accumulated,

unique knowledge that each has to offer.

One of the most interesting findings of this research was the identification of

significant heterogeneity in attitudes among scientists and especially within the industry.

This diversity has been acknowledged in recent literature (Hanna and Smith 1993;

Walters 1995) and carries significance for conducting cooperative research. We found

significant diversity within the industry especially among different gear types, regions,

degrees of involvement in management, and the frequency one fishes in Alaskan waters.

The influence of most of these factors is fairly intuitive; however, frequency of fishing in

Alaskan waters was somewhat unexpected and may represent a degree of exposure to

different management systems and personnel and cosmopolitanism that affects one's

world view. The primary implication is that scientists and industry should not view each

other as monoliths. The diversity in both groups indicates the likelihood that no matter

one's opinion or outlook on an issue, there are scientists and industry members who share

that perspective. Being able to identify sub-groups of scientists and industry members

that have similar perceptions, objectives, and expectations can assist in the selection and

design of potential cooperative research projects and improve those projects' chances for

success.

Contracts and personal incentives are important components in successful

cooperative research. Contracts, which can be tailored to suit different situations, have

been shown to legitimize agreements and improve prospects for cooperation. To

maximize their effectiveness, they should be appropriate for the situation and agreeable

to all participants. Industry respondents preferred simple, one-page contracts, while



62

scientist respondents tended to prefer longer, more detailed contracts. Certainly, minor

differences in opinion such as this are not likely to prevent scientist and industry groups

from engaging in a cooperative research project, provided the parties are aware of each

other's preferences and rationale. However, problems may arise should the project's chief

scientist deliver to a cooperating skipper a lengthy contract written in legalese and drafted

without the skipper's consultation.

Incentives are an essential component of cooperative research as demonstrated by

the results of the regression model. However, even robust incentives will not ensure

success in a project that is poorly designed or when the participants do not share the

project's objectives. The appropriate level of incentive will depend on many factors

including the type of work that is involved, industry's opportunity cost of participation,

the degree to which the industry participants understand and accept the project's

objectives, and the level of trust that exists among the participants.

Our research has focused on the micro-level issues that influence industry-

scientist cooperation. It should be emphasized, however, that without the appropriate

institutional systems, the likelihood for successful cooperative research is significantly

reduced. A fishery's research and management institutions drive the behavior of its

participants. Current management systems and the mixed-stock nature of the groundfish

fishery provide economic incentives for industry to engage in harmful fishing practices

such as high-grading, misreporting catch, and misclassifying landings. Discussions with

industry members suggest that they are greatly troubled by the waste of fish which is

consistent with findings from earlier studies (e.g., Hanna and Smith 1993). However,

despite the formation of PFMC committees to identify alternative management strategies,

most science and management efforts have targeted quantifying the discard, rather than
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attempting to reduce it. Some scientists' concerns over conservation issues and their lack

of faith in the Council to make decisions which protect the stocks may also compel

scientists to act as "advocates" for the fish. Many industry members expressed concern

that scientists were building "extra" cushions into stock assessments as a hedge against

potentially excessive harvest decisions by the Council.

Addressing these problems will require developing institutions which emphasize

"win-win" scenarios for industry and scientists. As long as economic incentives exist for

industry to discard large amounts of fish, or which reward fishermen to race for fish, then

these destructive practices will continue. Hannesson (1986) and Walters (1995) both

conclude that the potential success of involving industry in science and management

depends on the prevailing economic institutions. If industry stands to gain by

manipulating evidence to give the illusion of greater abundance, this behavior can be

expected. Future research is needed on the types of science and management institutions

that would best facilitate win-win scenarios for the West Coast groundfish fishery and

generate the most cost-effective data that meet the mandates of the Sustainable Fisheries

Act. Some form of transferrable property rights in concert with a buyout program will

likely be necessary (when the moratorium on these strategies is lifted) to increase

industry's planning horizons, reduce excess capital in the fishery, and increase the

potential for partnerships between industry and scientists.
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ATTITUDES TOWARD CONSERVATION AND RESOURCE TRENDS
AMONG SCIENTISTS, MANAGERS, AND INDUSTRY

IN THE WEST COAST GROUNDFISH FISHERY

Introduction

Some commonly-held assumptions about the attitudes, perceptions, and behavior

of members of the commercial fishing industry have been challenged in recent years. In

particular, the validity of assumptions that presume a homogeneous or shortsighted

industry has been questioned (Hanna and Smith 1993; Clay and McGoodwin 1995;

Young et al. 1996). The influence of these assumptions cannot be understated: they

underlie models of common property resources including Hardin's (1968) "The Tragedy

of the Commons" and the Gordon-Schaefer model of fishery exploitation (Hanna and

Smith 1993; Young et al. 1996) and contribute to pervasive misconceptions among many

scientists and managers that industry is not concerned about the long-term sustainability

of the resource (Thomson 1984; Pringle 1985). The latter notion is particularly

disconcerting in that it may subconsciously impact scientists' objectivity in their research

(Pringle 1985) or may be factored into the consideration or rejection of certain

management strategies. It may also adversely inform scientists' and managers'

fundamental opinions of industry members and increase the likelihood of confrontation

among these groups (Pringle 1985). These misconceptions can contribute tension to

already-strained relationships and hinder innovative developments such as co-

management and cooperative research which depend on trust and cooperation between

the groups.

There is reasonable evidence that suggests industry does indeed have little interest

in the long-term conservation of the resource. The United Nations' Food and Agriculture



Organization (FAO) estimates that almost 70% of the world's commercially harvested

fish stocks are fully exploited, overexploited, depleted, or rebuilding (Mace 1996).

Global discard of marine species has been estimated at 27 million metric tons, or nearly

one-third of total landings (Alverson et al. 1994). In a survey of environmental beliefs in

British Columbia, Edgell and NowelI (1989) found that commercial fishermen almost

uniformly disagreed with statements suggesting there are limits to nature's ability to

support mankind and that humans have negatively impacted the environment, while they

almost uniformly agreed with statements suggesting nature's primary function is to serve

humans. Hillis and Whelan (1994) determined that discount rates of Irish fishermenwere

high enough to render the short term harvest reductions necessary for rebuilding

overfished stocks unacceptable to fishermen, despite promises of future harvest increases.

Brugge and Holden (1991) observed that commercial fishermen are inclined to employ

every scientific argument that appears to support larger harvests but ignore evidence that

points to declining stocks.

The perception that industry has a low conservation ethic or a short time horizon

appears to be widely, though not universally held among fishery scientists and managers

(Pringle 1985). How is this reconciled with the increasing body of literature that suggests

industry is very concerned with the long-term sustainability of the resource (e.g.,

Thomson 1984; Gallagher 1987; Hanna and Smith 1993; Acheson and Steneck 1997)?

Hanna and Smith (1993) note that there is often a disjuncture between fishermen's stated

attitudes and their observed behavior and suggest that this may be the result of

institutional systems that reward myopic behavior including high-grading and exceeding

quotas. Given the considerable variability in industry's income from year to year and the

risk of insolvency during periods of low income, Lane (1988) suggests that economic
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survival is the overriding factor in industry's capital investment decisions. If concern for

economic survival also influences industry's fishing decisions, one might expect to

observe unsustainable and potentially harmful behavior from industry members who

profess an interest in long-term stock conservation. Another possible explanation is that

industry is simply skeptical of scientists' predictions of stock status. Francis and Shotton

(1997) provide a hypothetical example of industry members supporting a management

plan that projects one large initial harvest, followed by subsequent smaller harvests

versus a plan that projects sustained, medium-level harvests. Scientists and managers

may interpret this as evidence of industry's high discount rates, when in reality, industry

may not trust the scientists' contention that low harvests will necessarily follow the large

initial harvest, or that scientists can accurately predict a period of sustained, medium-

level harvests. In addition, fishermen that dispute assessment results, or what they

perceive as unwarranted conservatism by management, may feel justified in violating the

precepts of those management plans (Rice and Richards 1996). Another possible

explanation for the apparent dichotomy may be industry's recognition of the need for

conservation, but with the belief that some "other" group is more responsible for the

stock declines (e.g., other gear groups, tribal groups, sport fishermen, marine mammals)

(Walters 1995).

As interest in cooperative research and co-management programs increases, it is

becoming more important to identify the prevailing attitudes and perceptions of the

fishery's key interest groups and how they may affect the programs' potential for success.

A strong working relationship based on mutual trust, open communication, and common

goals is essential to develop successful cooperation among scientists, managers, and

industry (Bartenuk and Louis 1996). Harboring distrust or cynicism toward other
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participants in a cooperative management or research program can undermine support for

the program and ultimately diminish its chances for success. In the West Coast

groundfish fishery, some industry representatives have commented that they believe

scientists' perceptions of fishermen's views on conservation have harmed the industry-

scientist working relationship (Barry Fisher, personal communication, 1996; Steve

Bodnar, personal communication, 1998). In order to develop a better understanding of

the range of perceptions about conservation and resource health held by fishery

stakeholders and these perceptions' potential impact on science and management, we

developed three goals for this research: 1) determine the attitudes toward conservation

and resource use held by scientists, managers, and industry members in the West Coast

groundfish fishery; 2) assess the perceptions these groups have of each other's beliefs and

motivations on these issues; and, 3) identify and describe the implications of these

attitudes and perceptions for the management of the fishery.

Methods

In March and April 1997, six focused discussions were conducted with industry,

managers, and scientists in the West Coast groundfish fishery. Two scientist-manager

meetings were held in Newport, OR and Tiburon, CA. Four industry meetings were held

in Crescent City, CA, Coos Bay, OR, Newport, OR, and Astoria, OR. Eighteen scientists

and managers from universities and federal and state agencies and 28 industry members

participated and collectively responded to ten questions on cooperative research, working

relationships between industry and scientists, important trends in the fishery, and general

science and management issues. Each session lasted approximately five hours. These
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discussions were held to define key issues within the fishery related to cooperative

research and to provide information for designing a written mail questionnaire.

Results from the focused discussions and other background information were used

to design a questionnaire which was mailed to: 1) all owners of limited-entry permits in

the U.S. West Coast groundfish fishery; 2) selected owners and managers of groundfish

processing plants; 3) all known state, federal, and university scientists and researchers

involved in U.S. West Coast groundfish issues; 4) members of the PFMC and its panels;

5) Sea Grant extension agents in Washington, Oregon, and California; and, 6)

environmentalist leaders involved in U.S. West Coast groundfish issues. Names and

addresses of fishermen were obtained from the National Marine Fisheries Service and

processors were selected from the mailing lists of trade associations including the West

Coast Seafood Processors Association and the California Seafood Council. Information

on groundfish scientists and researchers and Sea Grant employees was compiled from

agency rosters, conference proceedings, "gray" literature, and personal communication

with other researchers. Names and addresses of PFMC members and panelists were

acquired from the PFMC roster. Information on environmentalist leaders was obtained

through personal communication with various environmental groups.

A total of 915 surveys were mailed out including 502 to fishermen, 55 to

processors, 348 to scientists, managers, and Sea Grant extension agents, and ten to

environmentalists. Each of these four major groups received a slightly different version

of the questionnaire with changes in question wording appropriate to each respective

group. The initial survey mailing occurred in May 1998, reminder cards were mailed to

non-respondents in June 1998, and a second mailing was administered in July 1998. The

overall response rate for the survey was 53.7%: 43.0% for fishermen, 49.1% for
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processors, 69.5% for scientists and managers, and 60.0% for environmentalists. After

accounting for address changes, duplicates, individuals who indicated they had received

the survey in error, and those who were no longer fishing or involved in groundfish

issues, the response rates were recalculated: 43.6% for fishermen, 50.0% for processors,

72.9% for scientists and managers, 66.7% for environmentalists, and 55.1% overall. All

individuals received a custom-made groundfish cap for returning a questionnaire.

Survey questions were developed based upon our interpretation of the key themes

synthesized from the literature and the six focused discussions. Questions used a four- or

five-point ordinal scale to indicate respondents' level of agreement or support of a

particular issue. Space was provided for respondents to provide justification for their

responses or other comments regarding the question. We also left considerable room at

the end of the questionnaire and encouraged respondents to include any comments

relevant to the issues raised in the survey. See Table 2.2 for a list and description of some

of the variables measured in the mail survey that are discussed in this paper.

One-way analysis of variance (ANOVA) was employed to examine differences in

responses among groups (e.g., industry and scientists) as well as differences within these

groups (e.g., gear type, agency affiliation, type of scientist, state of residence). Stepwise

discriminant analysis was used to conduct multivariate analysis to indicate which

variables were associated with differences among groups of individuals formed as a result

of their survey responses. All analyses were conducted with SPSS 8.0 for Windows.
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Results

The responses of scientists and managers were aggregated in these analyses and

are collectively referred to as "scientists." In most cases, the responses from fishermen

and processors were aggregated and are collectively referred to as "industry."

Table 3.1. Mean scorea and tests of statistical significance for scientists' and industry's
attitudes on the long term conservation of marine fish stocks.

Mean score

Attribute Industry (sd) Scientists (sd) F p

Own conservation ethic 4.263 (.787) 4.423 (.636) 5.932 0.015

Scientists'/managers' conservation ethic 4.054(1.104) 4.180 (.639) 2.283 0.132

Industry members' conservation ethic 3.229 (1.093) 2.878 (.860) 14.73 1 0.000
a

Respondents were asked to indicate their perception of each group's conservation ethic towards all
marine fish. Answer categories for each were (1) "very weak," (2) "somewhat weak," (3) "moderate," (4)
"somewhat strong," and (5) very strong."

Conservation Ethic

Table 3.1 summarizes scientist and industry respondents' attitudes towards their

own conservation ethic (i.e. attitude toward the long-sustainability of marine fish stocks),

their perceptions of the conservation ethics of their peers, and their perception of the

conservation ethics of the "other" group (i.e., industry indicates their perception of

scientists' conservation ethic and vice versa).

Both scientist and industry respondents rated their own personal conservation

ethics very highly, but there was a small, but statistically significant difference between



75

the groups. We used a stepwise discriminant analysis' of all respondents to identify

variables which distinguished individuals with lower self-stated conservation ethics from

those who claimed higher conservation ethics. Table 3.2 indicates that the best

discriminator between these groups was degree of involvement in the fishery

management and planning process: respondents with higher conservation ethics tended

to be more involved in the management process than those with lower conservation

ethics. This suggests an intuitive, positive correlation between one's level of

involvement in the management process and one's professed concern for long-term stock

sustainability among both scientist and industry respondents. Table 3.3 summarizes a

discriminant analysis of fishermen respondents and indicates that fishermen with lower

conservation ethics were more likely to reside in California, and fishermen with higher

conservation ethics planned to remain involved in the fishery longer than those with

lower conservation ethics. Consistent with intuition, fishermen with longer anticipated

tenures in the fishery claimed higher conservation ethics than fishermen who planned to

leave the fishery sooner and suggests lower discount rates among the former group. The

finding that California fishermen had lower conservation ethics than other fishermen is

more difficult to understand and may reflect regional issues of which we are not aware.

Industry respondents rated scientists' conservation ethics highly, but not as highly

as their own (Table 3.1). Scientists, in rating their colleagues, also indicated a fairly high

conservation ethic for this group. Industry respondents displayed far more heterogeneity

in their responses than did scientists, as evidenced by larger standard deviations. Table

3.3 indicates fishermen with higher opinions of scientists' conservation ethic tended to

'At each step, discriminant analysis evaluates the "predictor" variables and selects the one that best
distinguishes one group from the other until none of the remaining predictor variables contribute
significantly to the groups' differences.
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fish more frequently in Alaskan waters than those with lower opinions of scientists'

conservation ethic. The influence of frequency of fishing in Alaska was somewhat

unexpected and may indicate exposure to different management systems and personnel

influences one's perceptions of scientists and their motivations.

Industry respondents rated fellow industry members' conservation ethics a full

point lower on the five-point ordinal scale than they rated their own conservation ethic

(Table 3.1). This supports Walters' (1995) argument that while industry members

believe conservation of the stocks is necessary, the problem must reside with other

sectors of the fishery. Scientists' perception of industry's conservation ethic was even

lower still, with a rating between "moderate" and "somewhat weak." This response was

expected and reflects comments made by many scientists during the focused discussions.

However, during these discussions, a few scientists noted the role that management

institutions can play in influencing industry's behavior. In particular, they commented

upon the incentive to discard created by management plans that employ trip limits and

species quotas in a mixed stock fishery. The larger standard deviation among industry

responses reflects relatively greater heterogeneity in this group's opinion of themselves.

Gear type was an important variable in discriminating respondents with higher and lower

perceptions of other industry members' conservation ethics (Table 3.3). Those who

indicated other industry members had higher conservation ethics were more often

trawlers; conversely those who had lower perceptions of other industry members'

conservation ethics were more often longliners. These differences among gear groups

may be related to other findings from the survey which indicate non-trawlers perceived

less trust within the industry than did trawlers. Subjective comments written in survey



Table 3.2. Summary of stepwise discriminant analyses of attitudes toward conservation and resource use for all survey respondents.
Significance of F to enter the analysis was .050; for removal, .100. Prior probabilities of group membership were based on
proportion of cases in each group.

Attribute Namea Stepb
Variables in the analysis

'1St Group" Meanc "2nd Group" Meanc
Wilk's

Lambda p

Own conservation ethic' invlv 1 2.364 (55) 1.94 1 (354) 0.972 0.00 1

industry 2 0.709 0.466 0.947 0.000
remain 3 5.618 6.099 0.921 0.000

crpotent 4 1.800 1.497 0.908 0.000

Scientists conservation ethicd industry 1 0.676 (74) 0.44 1 (324) 0.967 0.000

Industry members' conservation ethicd industry 1 0.429 (268) 0.603 (131) 0.973 0.001
remain 2 5.907 6.244 0.960 0.000

Views on biological riske

Are gear improvements masking symptoms of declining

stocks?

Is scientific uncertainty/inadequacy or declining stocks

the reason for reduced harvest guidelines?

Would industry participate in a cooperative research

project that may limit their quota in the shortterm?h

industry 1 .443 (341) .735 (68) 0.953 0.000

industry 1 .339 (242) .763 (152) 0.829 0.000

industry 1 0.797 (177) .242 (219) 0.696 0.000

industry 1 .567 (321) .177 (51) 0.928 0.000
crpotent 2 1.467 1.863 0.893 0.000



Table 3.2, Continued

a
Independent variables eligible to be included in the analyses: age, wcgfyrs, remain, educ, invlv, stateWA, stateOR, stateCA, industry, crpotent. See Table 2.2

for explanation of variables.

b Step variable was entered into the analysis.

C '1st Group" Mean is the mean of the first group in the discriminant analysis. "2nd Group" Mean is the mean of the second group in the discriminant analysis.
Refer to each attribute and accompanying footnotes for grouping information. The parenthetical entries are the number of respondents in the "1st Group" or
"2nd Group" in that particular analysis.

dAnswer categories were: (1) "very weak," (2) "somewhat weak," (3) "moderate," (4) "somewhat strong," and (5) "very strong." Analysis discriminated
respondents who selected (1), (2), or (3) vs. those who selected (4) or (5).

eSee Figure 3.1 for description of answer categories. Analysis discriminated respondents who selected (1) or (2) vs. those who selected (3) or (4).

1Answer categories were: (1) "strongly agree," (2) somewhat agree," (3) "somewhat disagree," and (4) "strongly disagree." Analysis discriminated respondents
who selected (1) or (2) vs. those who selected (3) or (4).

g Answer categories were: (1) "strongly agree," (2) somewhat agree," (3) "somewhat disagree," and (4) "strongly disagree." Analysis discriminated respondents
who selected (1) or (2) vs. those who selected (3) or (4).

"Answer categories were: (1) "yes," and (2) "no." Analysis discriminated respondents who selected (1) vs. those who selected (2).



Table 3.3. Summary of stepwise discriminant analyses of attitudes toward conservation and resource use for fishermen respondents.
Significance of F to enter the analysis was .050; for removal, .100. Prior probabilities of group membership were based on
proportion of cases in each group.

Variables in the analysis Wilk's
Attribute Nam&' Stepb "1st Group' Meanc "2nd Group" Meanc Lambda p

Own conservation ethic' stateCA 1 0.6 15 (26) 0.325 (123) 0.948 0.005
remain 2 5.962 6.390 0.913 0.001

Scientists' conservation ethicd

Industry members' conservation ethicd

Views on biological riske

Are gear improvements masking symptoms of declining

stocks?

Is scientific uncertainty/inadequacy or declining stocks

the reason for reduced harvest guideIines?

Would industry participate in a cooperative research

project that may limit their quota in the short-term?"

akfish 1 3.605 (43) 3.020 (98) 0.956 0.0 13

trawl 1 0.378 (90) 0.63 (54) 0.940 0.003
remain 2 6.189 6.519 0.911 0.001

longline 3 0.256 0.241 0.886 0.001

pot/trap 1 0.226 (115) 0.059 (34) 0.968 0.028

invlv 1 1.867 (60) 2.2 12 (85) 0.958 0.013
stateOR 2 0.300 0.459 0.923 0.003

trawl 1 .567 (104) .316 (38) 0.950 0.008

remain 1 6.403 (134) 4.7 14 (7) 0.853 0.000
crpotent 2 1.396 2.429 0.777 0.000

invlv 3 1.963 3.143 0.737 0.000
stateCA 4 0.38 1 0.143 0.7 16 0.000
akfish 5 3.157 3.571 0.686 0.000



Table 3.3, Continued

a

Independent variables eligible to be included in the analyses: age, wcgfyrs, remain, educ, invlv, stateWA, stateOR, stateCA, industry, crpotent, trawl, longline,
pot/trap, income, length, family, pcntfsh, akfish, permown. See Table 2.2 for explanation of variables.
b Step variable was entered into the analysis.

"1st Group" Mean is the mean of the first group in the discriminant analysis. "2nd Group" Mean is the mean of the second group in the discriminant analysis.
Refer to each attribute and accompanying footnotes for grouping information. The parenthetical entries are the number of respondents in the "1St Group' or
"2nd Group" in that particular analysis.

dAnswer categories were: (1) "very weak," (2) "somewhat weak," (3) "moderate," (4) "somewhat strong," and (5) "very strong." Analysis discriminated
respondents who selected (1), (2), or (3) vs. those who selected (4) or (5).

eSee Figure 3.1 for description of answer categories. Analysis discriminated respondents who selected (1) or (2) vs. those who selected (3) or (4).

Answer categories were: (1) "strongly agree," (2) somewhat agree," (3) "somewhat disagree," and (4) "strongly disagree." Analysis discriminated respondents
who selected (1) or (2) vs. those who selected (3) or (4).

categories were: (1) 'strongly agree," (2) somewhat agree," (3) "somewhat disagree," and (4) "strongly disagree." Analysis discriminated respondents
who selected (1) or (2) vs. those who selected (3) or (4).

h
Answer categories were: (1) "yes," and (2) "no." Analysis discriminated respondents who selected (1) vs. those who selected (2).



booklets indicated that some non-trawlers were concerned about trawlers' high discard

rate and potential adverse impacts of trawl gear on bottom habitat.

Biological Risk

Industry respondents indicated a somewhat more utilitarian attitude toward the

economic and biological tradeoffs associated with the harvest of fish stocks (Figure 3.1).

1 = There is no acceptable level of risk to stocks or
ecosystem; absolute protection of stocks should be

the overriding principle.

2 = Some risk is acceptable, but the scientific and
management process must demonstrate industry is
not taking an unreasonable risk of overfishing the

stocks.

= Risk to stocks or ecosystem should be balanced by
risks to industry and community

4 = Risk to stocks or ecosystem should not be
considered at all; overriding principle should be

todays jobs income, and other economic benefits to
society.

0 20 40 60 80 1(

(%)

Figure 3.1. Scientist and industry respondents' views on the long-run conservation and
use of marine stocks. Respondents were asked to indicate the statement that most closely
reflected their own views. Industry mean: 2.185, sd = .607; scientist mean: 2.029, sd =
.382. F2472= ll.296;p=.00l.

Although the mean responses for industry and scientists were statistically significant,

they do not suggest radically different views toward biological and ecological risk to the

stocks. In fact, industry respondents more often selected the most conservative response
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relative to scientist respondents. Gear type best discriminated between fishermen with

more conservative and less conservative attitudes toward biological risk, with pot

fishermen holding the most conservative views (Table 3.3). While we urge caution in

interpreting these findings, industry's responses do not suggest that, as a group, they

place short-term economic benefit ahead of the long-term health of the stocks and

ecosystem.

Views ofResource Abundance

Two survey questions were included to determine whether industry and scientists

had fundamentally different views of resource abundance and whether they believed

fishing pressure had negatively affected stock sizes. Figure 3.2 shows very significant

differences between these groups' opinions of whether improvements in fishing gear and

electronic equipment are keeping catch rates high and masking the symptoms of stock

depletion. Discriminant analysis indicates fishermen that agreed with the idea that

improvements in gear and electronics may affect one's perception of declining stocks

tended to be more involved in the management process and less likely to reside in Oregon

(Table 3.3). This finding may indicate greater familiarity among more-involved

fishermen with logbook and fishery-independent data pointing to declining stocks and

decreasing catch per unit effort (CPUE). The significance one's state of residence plays

in influencing one's perception of the state of the resource is not clear, but may suggest a

greater awareness among Oregon residents of the assessment process and issues such as

scientific uncertainty.

Scientists and industry held even more divergent views on whether actual declines

in stock abundance are primarily responsible for recent reductions in harvest quotas or
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Figure 3.2. Scientist and industry respondents' views on the role of fishing gear
improvements in the perception of stock declines. Data reflect response to the question:
"Improvements in commercial fishing gear and associated electronic devices have
improved the fleet's efficiency to the point that it is difficult for fishermen to see a decline
in fish abundance because they are still catching lots of fish." Industry mean = 2.768, sd
= 1.025; scientist mean = 1.903, sd = .825. F2 = 99.l98;p = .000.

whether the reductions are simply a function of inadequate data and increasing emphasis

on scientific uncertainty (Figure 3.3.) Among fishermen, gear type best distinguished

respondents who agreed or disagreed with the statement in Figure 3.3, and trawlers were

more likely than the other gear groups to agree with the statement (Table 3.3). That

trawlers were less likely to perceive reductions in harvest guidelines were due to real

changes in stock size may indicate that they are not seeing evidence of declining stocks

relative to fishermen using other gear types. This may be the result of trawlers'

involvement in fisheries to which other gear groups have less access (e.g., the deepwater

Dover sole, sablefish, and thornyhead fishery). It may also indicate certain interactions

between gear and stocks that affect actual or relative CPUE. The gear group differences

may also indicate "strategic responses" among trawlers.
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Figure 3.3. Scientist and industry respondents' views on the role of scientific inadequacy
and uncertainty in reducing harvest quotas. Data reflect response to the question: "The
inadequacy of science and the increasing emphasis on 'uncertainty' in fisheries science
are reducing harvest quotas, rather than any actual decline in the stocks themselves."
Industry mean = 2.044, sd = .9811; scientist mean = 3.286, sd = .7834. F2458 = 224.393;
p = .000.

For both questions, scientists overwhelmingly perceived real declines in stock

levels attributable to fishing effort, while industry tended to believe that the stocks are not

declining or that scientific methodology may be partially responsible for indicating stock

depletion, when no actual reduction is occurring. Statements which support these

findings were made during our focused discussions with industry members and are

consistent with comments often made by industry members before the Pacific Fishery

Management Council (PFMC). One possible explanation for this perspective is that

industry members have a vested interest in finding weaknesses in scientists' assessments

and "convincing" managers that stocks are large (even when they are not) in an attempt

to influence management decisions in their favor. This is similar to Brugge and Holden's

(1991) argument that industry understands that the best method to prevent adoption of



disadvantageous harvest guidelines is to question the credibility of the science which

underlies them. Neis et al. (1996) provide the possible explanation that industry

members tend to develop a detailed knowledge of fish populations on a smaller spatial

scale, while scientists are more concerned with larger-scale estimates of the entire stock.

They suggest industry members will not support scientific findings which conflict with

their own perceptions of fish abundance. The differences in scientists' and industry's

responses may also be explained by the notion that industry's firsthand observations of

stock abundance are superior to the potentially biased and uncertain data and models

employed by scientists and that the stocks genuinely are not declining.2

Short-Term vs. Long-Term Tradeoffs

We also tested the hypothesis that it is in industry's best economic interest to

manipulate the perceptions of others in such a way that projects the appearance of large

stocks levels. Figure 3.4 indicates that a large majority of industry members would

participate in a cooperative research project even if it resulted in a short-term reduction in

the available harvest. Almost two-thirds of scientists also believed that industry would

participate in such a project. While the group difference is statistically significant, this

result suggests a more favorable opinion of industry by scientists than was evident in

other questions. It also suggests that many scientists do not assume industry members are

unconcerned with resource sustainability, but that institutions including the management

regime and concern for economic survival may drive fishermen to participate in

2We also acknowledge the possibility that question wording may have had some role in influencing the
responses to these questions, particularly the question which addressed improvements in fishing gear.



destructive practices. Discriminant analysis of all respondents indicates occupation

(industry or scientist/manager) best differentiated those who believed industry would or

would not participate in the hypothetical cooperative research project (Table 3.2).

Figure 3.4. Perceptions of industry's views on short-term and long-term tradeoffs in
harvest quotas. Data reflect response to the question: "Would industry participate in a
cooperative research program knowing beforehand that the information they provide
could potentially confirm small stock size and reduce your quota in the short term?
Keep in mind that a short term reduction in quota might result in a larger quota in the
long term if the stock is able to rebuild." Industry mean = 1.05 1, sd = .220; scientist
mean = 1.245, sd = .43 1. F2424 = 34.486; p = .000.

Respondents who believed industry would participate in the cooperative research project

tended to have a higher opinion of cooperative research's potential for improving

fisheries science. We found that respondents' attitude toward cooperative research's

potential for improving fisheries science was an important predictor of survey response to

several questions (see Table 2.6). We suggest that this may reflect a positive, "can-do"

attitude that is manifested in a more optimistic perception of industry members and their

ability to engage in scientific research.



Discussion

The findings in this research generally support other studies which have

challenged the notion of homogeneous and shortsighted behavior in the commercial

fishing industry (e.g., Pringle 1985; Hanna and Smith 1993; Young et al. 1996; Acheson

and Steneck 1997). We found significant diversity among fishermen on issues of

conservation and resource use with differences characterized by gear groups, state of

residence, length of time one planned to remain involved in the fishery, and frequency of

fishing in Alaskan waters. Other studies have documented heterogeneity within the

Oregon trawl fleet based upon regional affiliation (Hanna and Smith, 1993) and the

distinct nature of the trawl fishery and its participants (Smith and Hanna 1993).

Although our results indicate industry members are concerned about long-term

stock conservation and recognize the potential ecological risks of overfishing, scientists

tended to have less optimistic views of industry's conservation ethic. Interestingly,

scientist and industry respondents' self-stated conservation ethics were higher than the

ratings they attributed to each other and to their peers. This may indicate that both

groups tend to believe the attitudes and behavior of others is more problematic than one's

own behavior (Walters 1995).

The vastly different responses of industry and scientists regarding their

perceptions of the present state of the stocks may stem from fundamental differences in

the groups' windows on the resource and their basic views of nature. Industry members'

perspective of the resource is generally formed by their firsthand observations of stock

abundance and behavior and may or may not be representative of the resource's health

throughout its geographical extent. Scientists typically base their perception of the

resource on the analysis of various information which should ideally represent the stocks'



"true" condition, however the accuracy and sufficiency of this information is often

questioned (NRC 1998; Mace 1996). Acheson and Steneck (1997) and Weeks (1995)

suggest industry members tend to be skeptical of the role that humans play in the

population dynamics of marine systems attributing fluctuations to "natural cycles,"

whereas biologists generally believe human activity can have considerable impact on

stock size. Similarly, Smith (1995) believes scientists and industry fall into competing

paradigms of world view: scientists tend to think linearly and perceive nature as a system

with periodic order whose relationships can be understood (provided the appropriate

information can be obtained); industry members tend to view nature as a system

characterized by non-random, but unpredictable processes.

These contrasting perspectives and world views may influence not only their

perceptions of the state of the resource, but also how it should be managed. Acheson and

Steneck (1997) observed that biologists in New England favored controlling the amount

of fishing effort as the primary means of managing the lobster fishery, but those authors

concluded oceanographic conditions were the main cause of stock variability and that

regulations which protect certain life history stages would be more effective. This case

study may also indicate that both scientists and industry members tend to remain loyal to

explanations and management strategies which favor their perspective at the expense of

the perspectives of the other group. When asked to speculate about the causes of high

variability in the fishery, some lobstermen offered an unusual explanation, attributing

increases in population in part to the growing numbers of traps providing food (in the

form of bait) for the lobster population. Conversely, some biologists tended to place the

blame for periods of low harvests on excessive fishing effort, even in situations that had

occuned 70 years ago where they had no firsthand knowledge of the declines. Many
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agency biologists have also been reluctant to abandon certain statistical models despite

their failure to predict the historic highs in lobster populations in the 1990s (Acheson and

Steneck 1997).

We suggest the differing world views of industry and scientists drive a

counterproductive cycle of behavior and perceptions that is exacerbated by the fishery's

research and management institutions. The current management system employs a

combination of trip limits and intra-annual quotas that provide financial incentives for

industry to engage in hannful fishing practices such as highgrading. The struggle for

economic survival may induce otherwise conservation-minded fishermen to discard fish

that, under different regimes, could be landed and brought to market. Scientists continue

to perceive industry members as possessing low conservation ethics possibly based upon

what they view as industry placing short-term economic considerations above long-term

sustainability. Our survey results support Walters' (1995) observation that while most

industry members are interested in conservation, there are the greedy few who do not

share others' long-term vision for the fishery and seek to maximize short term profits at

the expense of resource sustainability. We suggest that the behavior of these few

individuals may have a disproportionate influence on scientists' views of the industry.

This perception may also impact the manner in which scientists analyze and interpret

scientific data, allowing for personal biases to enter the process. In some of our focused

discussions, some scientists considered themselves "advocates" for the fish. Similarly,

Weeks (1995) suggests that implicit responsibilities of husbandry and stewardship

required of agency scientists may prevent them from approaching science from a purely

disinterested perspective. Hutchings et al. (1997) described the sobering implications of

allowing non-science influences to invade fisheries research and management.



The assumption that industry is not concerned with conservation may also

negatively impact scientists' working relationship with industry by questioning the

motives behind industry members' behavior (Pringle 1985). Industry members sense this

cynicism which increases their distrust of scientists. The limited interaction between the

groups allows the mutual misconceptions and distrust to grow. Conversely, poor working

relationships lead to reduced interest in interaction among both groups and reduced

opportunities for industry input into the fishery's research and management processes.

Management plans may be developed without significant industry consultation and may

incorporate misconceptions of industry's motivations. Plans that fail to address

industry's concerns or those which industry perceives as unnecessary or ineffective will

lack legitimacy in the eyes of industry and may result in compliance problems (Rice and

Richards 1996; Thomson 1984). Further, the present groundfish allocation process pits

industry groups against each other and adds unnecessary complexity to a management

system that already has serious flaws. Allocation "battles" often become so contentious

and disruptive that they halt progress toward identifying and developing potential

research and management solutions.

We conclude that maintaining the institutional status quo will continue to breed

acrimony between and among scientists and industry, sustain wasteful practices such as

discarding, and encourage other forms of non-compliance by industry toward

management plan objectives. Uncertainty surrounding industry's reaction to

management plans and harvest recommendations results in the incorporation of

questionable scientific assumptions into subsequent assessment models. Developing

research and management institutions which align the objectives of scientists and

industry may be the key to the successful sharing of knowledge, ideas, and observations



91

that improve fisheries science and ultimately generate the greatest benefit from the use of

our fisheries resources. We suggest that these institutions must encourage resource

stewardship and diminish the economic incentives to discard fish. They must also

promote long-range planning horizons for industry by eliminating trip and intra-annual

quotas and allowing industry maximum flexibility in planning their fishing activities.

Reducing the economic uncertainty that results from yearly allocation politics is also

important in developing a longer industry planning horizon. Although future research is

needed to identify the precise characteristics of science and management institutions that

would best facilitate win-win scenarios for the West Coast groundfish fishery, some form

of transferable property rights in concert with a buyout program may be the most

appropriate system.

These "win-win" scenarios must include consultation with industry in research

prioritization and conduct as well as in the development of management plans. The

present system largely alienates industry from the "inputs" of research and management

and relegates them to the role of reacting to the system's "outputs." We advocate some

form of genuine interaction among scientists, managers, and industry that focuses on

improving the working relationship, providing industry with input into the research and

management processes, and offers opportunities for the mutual education of both groups.

Potential strategies to achieve this interaction are described in Table 2.11 and may

include formal and informal approaches. Ultimately, these changes will result in: 1)

more informed science and management decisions stemming from exposure to new ideas

and observations provided by the fishing industry; 2) a more informed industry with a

better understanding and appreciation of the complexities and uncertainty associated with

fisheries science; 3) legitimate and credible management plans that industry supports and
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which take advantage of industry's conservation ethic; 4) more certainty in achieving

management objectives and in the assumptions and parameters employed in future stock

assessments; and, 5) an improved mutual understanding of the perspectives and

motivations of scientists and industry which can support innovative approaches including

cooperative research and co-management.
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SUMMARY AND CONCLUSIONS

This research provides a comprehensive analysis of some of the major scientific

and socioeconomic issues within the West Coast groundfish fishery. Some of the key

findings and their implications for the fishery's research and management processes are

described in this section.

Large majorities of both industry and scientists believe the current science and

management process for groundfish is flawed, but they disagree about the problems'

nature, extent, and potential solutions. Industry members tended to blame the flaws on

the fishery's science and management agencies including NMFS and the PFMC and its

panels. Scientists perceived the most serious problems were occurring due to the poor

quality and quantity of discard and ecosystem information. Both groups indicated

collaboration between scientists and industry might improve fisheries science, however,

the groups differed significantly in their assessments of the types of cooperative research

projects that would be most beneficial. Scientists favored observer programs, industry-

platform resource surveys, and ad-hoc industry-scientist experiments, whereas industry

supported hiring their own fisheries scientists, interviewing fishermen to provide

observational information, and forming an independent industry-scientist research

organization.

There is considerable heterogeneity within the fishery among both scientists and

industry members: differences in attitudes and perceptions among scientists were often

explained by their employer, income, state of residence, degree of involvement in the

management process, and whether they have ever worked in the commercial fishing

industry; differences among fishermen were most often explained by their gear group,



state of residence, frequency of fishing in Alaskan waters, and length of time they

planned to remain involved in the fishery.

These findings suggest that cooperative research warrants increased attention as a

worthy alternative to traditional, institutionalized science and management regimes. The

findings also suggest that the implementation of cooperative research programs should

proceed slowly and with careful consideration of the program's goals, participants, and

design. The diverse attitudes and opinions of both scientists and industry tend to make it

likely that overly ambitious projects or projects that mandate, rather than encourage

participation will fail to engender the necessary "critical mass" of supporters. These

survey results (and results of future research) may prove useful in selecting and designing

cooperative research projects that have improved chances for success by identifying

"sub-groups" of industry and scientists that share common goals and are committed to

research partnerships that take advantage of the unique skills, knowledge, and resources

of each participant. Beginning with small, easily-achievable projects and building upon

success is essential to attract other participants (and potential funding sources) and to

ensure the long-term viability of cooperative research.

Both groups believed the industry-scientist working relationship was poor and

characterized by low levels of trust, communication, and common goals. The groups

generally agreed on strategies that would most improve working relationships, but

differed somewhat in the prioritization of those strategies. Industry's top four choices for

improving the working relationship were (in order): scientists accompanying fishermen

on fishing vessels, organizing an industry-scientist research organization, regularly-

scheduled industry-scientist meetings, and scientists visiting the docks more often.

Scientists choices were (in order): accompanying fishermen on their vessels, regularly-
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scheduled meetings, visiting the docks more often, and the industry-scientist research

organization.

Industry and scientists differed significantly in their perception of whether certain

fishery agencies and organizations tend to encourage or discourage industry-scientist

cooperation. Industry members generally believed that NMFS, PFMC, and to a lesser

degree, state fish and wildlife agencies discourage cooperation between industry and

scientist. Scientists predominantly believed that these agencies had a neutral to

somewhat positive effect on industry-scientist cooperation.

Poor industry-scientist working relationships may present some initial challenges

in the development of successful research partnerships. The benefits of cooperative

research are not limited to the increased sampling potential of the commercial fleet,

greater access to the resource via charters, and decreased research costs. Some benefits,

including mutual education and the accumulated wisdom of each participant in a

cooperative research project, are not easily quantified, but are important nonetheless. But

in order to take full advantage of all of the benefits of cooperative research, scientists and

industry must develop a working relationship based on trust and open and honest

communication. That most industry members perceive the fishery's major science and

management organizations as discouraging industry-scientist cooperation appears to

indicate that those organizations' recent efforts at cooperation and outreach are not

achieving their objectives. Strategies that seek to improve the working relationship need

to be perceived as genuine by all parties. This research suggests that actively soliciting

industry input and involving industry members in designing outreach efforts may be more

successful in achieving cooperation than by agencies acting unilaterally, albeit with the

best of intentions.



Both groups indicated high self-stated conservation ethics and relatively

conservative views on biological and ecological risk. However, scientists tended to have

pessimistic views of industry's interest in long-term conservation of the resource.

Scientists and industry had very different views of the state of the resource and of the role

fishing effort plays in fish abundance. Scientists perceived real declines in fish stocks

and that these declines were being masked by more efficient commercial fishing gear.

Industry generally believed that reductions in harvest guidelines were the result of

inadequate data and the increasing use of scientific methods that emphasize precaution in

the face of uncertainty. Industry and scientists indicated a high self-stated interest in

sustaining a long-term, profitable commercial fishing industry. However, industry

members tended to perceive scientists as having very little interest in sustaining the

industry.

These results provide reason for both optimism and concern for West Coast

groundfish management. They suggest that industry and scientists are interested in the

long-term sustainability of the resource and that fishing activities must not involve an

unreasonable risk of overfishing the stocks. Similarly, neither group believes

maintaining sustainable fisheries requires the dismantling of the industry. The cause for

concern stems from the perceptions the groups have of each other's beliefs and

motivations. Collectively, scientists perceived industry members as having a less than

"moderate" conservation ethic. Industry members indicated they believed scientists have

only a slightly greater than "moderate" interest in sustaining a long-term, profitable

industry. These misperceptions can affect the manner in which these groups interact and

can contribute tension to already strained working relationships.



Scientists and industry can address this issue by working together on strategies

which encourage interaction in settings that neither group finds threatening. The

interaction will help dispel some of the misperceptions and allow scientists and industry

to develop research and management solutions that take advantage of both groups'

interest in sustaining the resource and the industry. As an additional benefit, Maurstad

and Sundet (1994) and McCay (1988) suggest that involving industry in research and

management lends increased legitimacy and credibility to the research results and

management plans, which in turn leads to greater support and compliance from industry.

This paper has primarily investigated the role that "micro-level" issues (e.g.,

views on conservation, interpersonal relationships, socio-demographic characteristics and

influences) play in influencing potential industry-scientist cooperative research projects.

However, it is recognized that "macro-level" issues (e.g., institutionalized processes

including management systems and plans, research agencies and methodologies, property

rights) may ultimately drive the behavior of those involved in the fishery. The current set

of institutions in the West Coast groundfish fishery have resulted in an overcapitalized

fishing fleet, declining stocks, harmful fishing practices, and an adversarial industry-

scientist working relationship. Ostensibly, the primary goals of scientists and industry

should be similar: long-term, sustainable fisheries and a profitable industry. However,

neither of these goals are presently being met. It is becoming apparent that the current

research and management institutions are not capable of achieving these primary goals

and that some restructuring of these systems is necessary. This research is not intended

to outline the specifics of any institutional restructuring. However, it does advocate

research and management institutions that: 1) focus on producing the best possible

science, recognizing the potential benefits of industry-scientist research partnerships; 2)
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provide opportunities for increased interaction among scientists, managers, and industry;

3) provide incentives that promote resource stewardship; 4) reduce excess capital and

fishing effort in the fishery; 4) are perceived as legitimate by all participants in the

fishery; and, 5) achieve research and management objectives as cost-effectively as

possible.

Globally, there are many alternatives to the traditional "top-down" research and

management systems employed in the West Coast groundfish fishery and elsewhere in

the U.S. These include, but are not limited to: individual fishing quotas, individual

discard quotas, cost-recovery, co-management, and the privatization of research and

management services. These systems are not mutually exclusive and can be tailored to

the scientific and socioeconomic requirements of a specific fishery. Considerable

strategic planning and an infusion of entrepreneurial spirit is needed to design "win-win"

fishery research and management systems for the 21st century and beyond.
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COOPERATIVE RESEARCH IN WEST COAST GROUNDFISH FISHERIES:
FOCUSED DISCUSSIONS WITH INDUSTRY AND SCIENTISTS

Executive Summary

GOALS Industry (fishermen/processors) and scientists (scientists/managers)
agreed on general goals for cooperation including generating better
data and improving the quality of fisheries science; but there was less
consensus on problems and strategies. Both scientists and industry
had a diversity of opinion, and in many cases, views of some
scientists were closer to the views expressed by some industry
participants than other scientists the converse was also true.

DATA Most industry participants and many scientists stated that the
quantity/quality of assessment data is inadequate for comprehensive
and/or competent management. Industry was particularly critical,
often citing the expression -- "garbage in, garbage out."

BENEFITS Most industry participants stated that cooperative programs are
beneficial and should be expanded. Some even argued that
cooperative programs are essential for successful long-term
management. Scientists, however, had mixed views and some
questioned potential benefits. Both groups were in agreement that
program success depends on: 1) equal partnership by industry and
scientists in planning and implementation; 2) adequate funding; 3)
competent management; and, 4) "building upon success."

TRUST Both groups stated that if cooperative programs are to succeed, there
must be greater trust and communication. Industry stressed, however,
communication requires understanding the other party's perspective.
Some industry participants felt that scientists do not respect them and
do not believe in industry's commitment to conservation. Conversely,
a few scientists stated they feel compelled to act as advocates for the
fish. Some scientists argued that the assessment process is too
complex for many in industry to understand.

INDUSTRY Many scientists and industry participants stated that scientists need
BEHAVIOR better understanding of fishermen behavior. Most industry

respondents and some scientists argued that scientists need to spend
more time talking to fishermen and observing their operations. Some
industry participants and scientists, however, noted a "fundamental
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clash of cultures." Although many in industry stated that they have
confidence in the technical skills of the analysts, a few industry
participants argued that scientists receive incomplete graduate
training, are overly reliant on computers, or cannot contend with
qualitative information. Conversely, some scientists were skeptical
that qualitative data can be used in assessments.

FISHING Both industry and scientists believe that overcapitalization and
EFFORT decreasing harvests are having a negative effect on industry-scientist

relationships. Some scientists also stated that industry planning
horizons are becoming shorter and incompatible with long-run
biologicallenvironmental cycles. Some industry participants believe
that a buyout program will reduce problems and improve
relationships. Some scientists argued that strengthening property
rights will increase incentives for resource stewardship.

LOGBOOKS Industry remains frustrated that logbooks have not been used in past
assessments and believe they offer valuable information. Scientists
had mixed views on logbooks; some scientists were concerned that
too much reliance on logbook information could lead to overestimates
of stock size. Both scientists and industry had mixed views on
potential benefits of electronic logbooks relative to existing logbooks.

INCENTIVES Both scientists and industry agreed that incentives are important for
ensuring cooperative success. Both groups also agreed that while
social incentives and recognition are important, financial incentives
(dollars or fish) conmiensurate with costs are critical for programs
which entail large costs for vessels or plants.
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INTRODUCTION

A few months ago, you attended a focused discussion on Cooperative Research in West

Coast Groundfish Fisheries sponsored by Oregon State University's Coastal Oregon

Marine Experiment Station and funded by the Northwest Fisheries Science Center of the

National Marine Fisheries Service. These meetings were held with industry members in

Astoria, Newport, Coos Bay, and Eureka, CA and with scientists in Newport and

Tiburon, CA. These discussions uncovered and highlighted important issues, problems,

and benefits associated with cooperative fishery research. As a result of these meetings,

we are optimistic that information can be developed that will improve the likelihood for

success in cooperative research projects.

Following this introduction is a report summarizing the main issues expressed during the

discussions as well as a one-page executive summary. The report is organized according

to the 12 questions which facilitated discussion at each of the six meetings. Please note

that this report is not a scientific assessment of issues and attitudes in the flsheiy, but
rather our impressions ofcommon areas ofagreement and disagreement among

participants. For example, we observed that on many issues, there seemed to be more

consensus across groups than within groups (e.g., some scientists seem to have attitudes

and beliefs which have more in common with some industry members than with other

scientists.)

This information is being used to design a mail survey that will more rigorously examine

the attitudes and needs of both industry members and scientists regarding cooperative

research. This survey will be distributed to all owners and operators of groundfish-

targeting vessels in West Coast groundfish fishery, processors, as well as state and

Federal assessment scientists and biologists. The survey should be distributed by this
Fall.

Again, we appreciate your participation in our focused discussion meeting. We look

forward to your support of the mail survey. Please feel free to contact either of us
regarding the survey or the focused discussions
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Qi: What are the current objectives offishery science and data collection for

West Coast groundfish? Are there any objectives which should be added
or deleted?

SCIENTISTS: Most scientists felt that the primary objective of fishery science and data

collection is providing information that promotes both biological and economic

sustainability. The difficulty in achieving both of these goals was acknowledged, but it

was generally agreed that improved science reduces the gap between risking stock

collapse and generating economic benefits. Some scientists and managers expressed

concern that variables such as absolute stock size and exact age of fish cannot be
determined but that relative size and approximate ages can be evaluated. Further, some
emphasized that fish stocks are not at steady state but are constantly fluctuating and

subject to variability from both natural and human impacts. Many felt that current

funding is inadequate for generating enough data to effectively assess and manage the

stock. Most scientists felt that they were accountable to the public to maintain and

conserve the resource. Many also stated that while information is available about the

fish, little information exists about fishermen. Consequently, some scientists perceived
that an "us vs. them" attitude exists between scientists and industry. Other objectives

discussed included developing new fisheries, public education, maximizing employment
and social benefits, and improving understanding of marine ecosystems.

INDUSTRY: Objectives discussed by industry included: maintaining maximum harvest

on a sustainable basis; keeping stocks large; providing information on how the fishery

impacts stocks; and preventing overfishing. There was some concern that since

scientists' livelihoods are not tied directly to the resource, that little consideration is given

to how their decisions affect industry's livelihoods. Some industry members stated that

political pressures (e.g., environmental groups, personal agendas) were forcing scientists

to be overly conservative. Others felt that scientists are crisis-driven and hide behind the

excuse of inadequate funding in order to resist changing the status quo. Many fishermen

felt that scientists rarely, if ever, spend time in the field and are too far removed from the

resource to truly understand stock dynamics and develop "biological intuition." Some

industry members remarked that they have never met any of the scientists which govern

their livelihoods and that little attempt is made to reach out to industry. Some industry
discussants stated they would like to see scientists place more of an emphasis on the

ecology of the fish stocks, rather than managing species by species. Some industry

participants also stated universities are not properly training assessment scientists and are
merely producing "bean counters."
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Q2: Describe the effectiveness ofthe researchers in collecting scientific
information for assessing and managing West Coast groundfish.

SCIENTISTS: Most scientists stated that current information is insufficient for tasks
such as: managing the harvest guideline species, predicting and incorporating

environmental variability into assessments, and evaluating the level of bycatch. Some

scientists argued that up to 20% of some species, especially rockfish, are being

incorrectly categorized and, in at least one state, up to 25% of some species are

completely bypassing normal distribution channels (i.e., black market sales.) The result
is that assessments based on this data will be inaccurate and/or imprecise. Further, port

data is often not collected from boats returning at night and a few scientists stated that

some industry members do not want to cooperate with port samplers. Others were

concerned there is no prioritization within the agencies and that all data is considered

"equally important." Given that funds are often inadequate to support collecting all types

of data, many scientists believed data must be prioritized and fragmentation of

responsibility among different agencies (e.g., NMFS, ODFW, CDFG) should be reduced.

INDUSTRY: Industry generally believed there were considerable limitations in the data,

both in terms of quality and quantity. Many fishermen stated that collecting accurate and
useful data (during trawl surveys) is a dependent on the skills of the survey team and can

be subject to environmental variability. Although many individuals felt the Miller-

Freeman is an effective assessment tool, it was generally agreed that 1) triennial surveys

are too infrequent, 2) an insufficient number of tows during each survey are being used to

assess the stock, and 3) methods are inappropriate for some species -- particularly species

with highly heterogeneous distribution. Some fishermen felt the Miller-Freeman's crew

does not follow standardized procedures making it difficult to obtain good data. Some

fishermen felt that some of the problems associated with insufficient data could be

resolved if scientists used more logbook data, and, if scientists demonstrated that they

were actually using logbooks, logbook accuracy would increase. Some fishermen noted
that logbooks have been used to issue citations for violating regulations -- a concern
which has resulted in fishermen entering inaccurate logbook information.
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Q3: Describe the quality and effectiveness of the scientific analysis of West Coast
groundflsh.

SCIENTISTS: Scientists generally believed their methodologies are sound, but that the
data used in the analysis ase often insufficient. Scientists' ability to effectively

communicate their findings to both industry and the PFMC was a major concern. Some

scientists felt miscommunication can result in bad allocation decisions by the Council and

reinforces industry' feelings of lack of trust. There was some discussion on educating

both the Council and industry about the assessment process. Others suggested the

effectiveness of scientific analysis is impacted by "politics" within science and

management (e.g., under-the-table favors, hidden agendas, personality clashes). Some

argued that science is too conservative and more innovative strategies are necessary (e.g.,
adaptive management, ecosystem management).

INDUSTRY: Many industry members stated that scientists do a reasonably good job of
analyzing the data, but the data is of poor quality and renders the analysis irrelevant. The

phrase "garbage in, garbage out" was often mentioned. There was also concern that the

assessment process was overly complex and that scientists may not understand

assessment tools and models or properly evaluate the models' strengths and weaknesses.

Some industry members noted that for some stocks, scientific peer reviews have

concluded that the assessment data is incorrect and the assessment process poorly

managed. Some industry members also noted that there is significant variation in the

methods used for analyzing the data and that different procedures and models may be

used depending on the biologist and/or the species. These industry members advocated

more standardization in the assessment process, and improved conmiunication among the

assessment scientists. One additional concern was that scientists eliminate data that does

not fit their models (i.e., outliers) and do not acknowledge naturally occurring anomalies.
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Q4: What major trends (e.g., policy, economic, scientific, social) will compel "us" to
change the way that data collection, analysis, and management are conducted
for West Coast groundfish?

SCIENTISTS: Scientists described two major trends: one is the increasing role that

Federal and state funding will have on data collection, and the other is a trend toward

greater complexity among all facets of the fishery. Many scientists expressed concern
that assessment and management will maintain the status quo until budget cuts compel

scientists to prioritize data collection and assessments. Others felt that the entire system
has become too complex and may break down -- much like what happened in New
England. This complexity is manifested in the management regime, the information-

intensive assessment process, and in the increasing role of the international market where

high demand for certain species increases prices and places more pressure on

management to adopt liberal quotas. Other trends discussed included the increasing role

of government in fisheries (e.g., ballot initiatives, reauthorization of laws, lobbying of

Congress by environmental groups); the prospect of increased involvement of industry in

information gathering; possible shifts in management paradigms (e.g. ecosystem

management); and the consideration of vessel buyback programs.

INDUSTRY: Many industry members argued that the most important trend is the
increasing level of influence from environmental and conservation groups. There was
concern that these groups unfairly influence public opinion with incorrect or misleading

information. Several individuals stated that addressing this issue would require active

cooperation with these organizations to avoid potential future conflict. Other trends

discussed included: the shifting of the burden of proof for resource sustainability onto
industry; full retention and utilization of catch; a shift in climate regime; and acceleration

of "crisis-driven" management. Many fishermen described an interest in shedding the
perception that they are greedy and have no interest in preserving the resource; many

consider themselves naturalists and conservation-minded. Some industry members felt

that there will be an increasing trend toward litigation in the fisheries, and that the current

lack of data in assessment may be grounds for lawsuits from environmental and/or
industry organizations
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Q5: Describe past cooperative programs which you have been involved with.
Were they successful? Why or why not?

SCIENTISTS: Some of the successful programs that were discussed included: the
shoreside whiting observer program, California gilinet observer program, CALCOFI

program, and Ellen Pikitch's mesh size selectivity program. Less successful programs

were the Alaska observer program and certain aspects of a Hawaii longline

tuna/swordfish program. Characteristics associated with successful programs included:

financial incentives (e.g., quota exemptions, payment for services); being less intrusive

during fishing operations; involving industry in the planning and organization of the
project; taking time to develop trust and communication with participants; allowing

industry to control the pace of projects; proper recognition of participants for their

service; prompt feedback to industry regarding results; and educating industry members

about the objectives and potential advantages of improved data. Characteristics

associated with some of the less successful programs included: using research projects as

a platform for reporting violation of regulations; obstructing normal fishing operations;

failing to build consensus for projects throughout industry; betraying trust and/or

neglecting frequent communication with participants; and trying to get too much
information for the dollar (oveneach).

INDUSTRY: Successful programs discussed by industry included Pikitch's mesh size
selectivity program, a marine debris project, Oregon's port sampling of lingcod, and a

project conducted by graduate students at Humboldt State University. Cooperative
projects that were considered less successful included various Miller-Freeman trawl

surveys, Oregon's bycatch observer program, and California's port sampling of lingcod.

Qualities associated with successful programs included involving industry in project

design, providing feedback to industry, allowing participants to retain and market fish

harvested, industry support of the project, and scientists' active solicitation of industry

input. Weaknesses attributed to less successful programs included using data from

cooperative research against the fishermen (bycatch citations), involving scientists with

little practical experience with cooperative research, scientists misleading industry about

the purpose of research, confidentiality violations, personality conflicts, and the

perception that scientists believe fishermen are dishonest people.
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Q6: Should cooperative programs between industry and scientists be expanded?

SCIENTISTS: Most, but not all, scientists expressed an interest in expanding the role of

cooperative research programs. However, most of them stressed the need for takinga
slow, precautionary approach. Some issues which should be considered included:

involving industry as a partner throughout the entire process; obtaining industry

consensus prior to beginning the project; emphasizing the need for employing

standardized procedures; and ensuring that industry understands that most cooperative

research projects pay long term, but not immediate dividends. Other scientists, however,

were less optimistic about expanding cooperative research projects and noted that the

current level of cooperation is unsatisfactory (e.g., use of logbooks) and should be

improved before new ones are initiated. Some scientists argued that the dissimilarities in

the planning horizons of fishermen and scientists were too significant to overcome.

These individuals were concerned that industry would sacrifice the long-term

sustainability of the resource by making short-term economic decisions. Some scientists

felt that logbook data could be used to "ground-truth" survey data, while others felt that

logbook information is too biased or inaccurate to be used at all. Several scientists also

disagreed over whether or not qualitative information can be used in fisheries science.

Some believed it could be used to indicate trends and generate hypotheses about the
fishery, but others felt only quantitative data should be used.

INDUSTRY: There was general agreement that cooperative projects should be

expanded. Many industry members believed cooperative research is essential because it

is the only method which can generate sufficient data for adequately assessing the stocks.

Some industry members felt that information obtained from cooperative research projects

(especially logbook data) should play a larger role in assessment, and money saved from

discontinuing use of the Miller-Freeman should be used for a buyout program. Others
argued that in order for cooperative projects to be effective, relationships between

scientists and industry need to be improved. Some fishermen noted that any expansion in

cooperative research should be executed slowly and carefully. Once the majority of

industry sees that cooperative projects can work, more of them will become active
supporters.
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Q7: What types ofdata does industry collect? What data could "they" collect?
What would scientists ideally like to see industry collect?

SCIENTISTS: Logbook data, landing statistics, and market category information were
identified by scientists as data that industry currently collects. Some scientists stated that

fishermen could collect length-frequency and sex information of some species; discard

and bycatch information; and weather and oceanographic data. Most scientists would

like more information on age structure (from fin rays), processor and market information

including buyers' "orders", depth-specific catch information, vessel horsepower, targeted

species, and information on changes in gear used (e.g., new nets, different doors, bigger
engine, etc.)

INDUSTRY: The types of data collected by individual fishermen vary considerably.

Some fishermen collect sea temperature, wind conditions, barometric conditions, moon

phase, etc., but others collect only the information recorded in the logbooks. Many

fishermen also collect economic information such as fuel and expense data in order to

make better business decisions. Some noted the increase in use of computers by the fleet

has increased the amount of data collected and ease of use. Information that fishermen

believed they could potentially collect included temperature, tow depth, and catch

composition (by providing NMFS with a random sample of particular tows along with

information about that tow). Fishermen perceived that scientists would be interested in

depth and location specific information, sub-samples of tows, bycatch information, and

sex-frequency information. Some noted that these types of data could potentially be

collected, but that it may require compensation depending on the scale of sampling.
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Q8: Describe the strengths and weaknesses ofthe present logbook program. Also,
describe how an "enhanced" logbook should be designed.

SCIENTISTS: Strengths of the current logbook program, according to some scientists,

included its large historic database, recording of tow-specific information, and relatively

good return rates (large sample size.) Weaknesses included: 1) reliability andconcern
that many of the logbooks may be "dry-labbed," or completed on the way back to port; 2)

only the starting point of a tow is recorded and not its ending point or tow path; 3)

difficulty in integrating WA, CA, and OR's logbook data; 4) no "ground-truth" for

logbook information (e.g., cannot measure true effective effort); 5) lack of information on

bycatch; and 5) the considerable effort involved in standardizing logbook data. Some

scientists also argued that missing information on variables such as skipper, boat size/net

size/horsepower, ending tow depth and location, and the inclusion or exclusion of "mud

tows" also may reduce logbook standardization. Most scientists agreed that ensuring

anonymity is extremely important, and some felt that logbook data should not be used to
cite individuals who may have violated regulations.

INDUSTRY: The most commonly cited strength of the current logbook program was its

large data set and potential statistical significance. While some industry members felt

that the current logbook design is satisfactory, others described weaknesses including: 1)

lack of utilization by scientists; 2) confidentiality; and 3) mistrust of scientists' handling

and interpretation of the data. Many fishermen felt that logbooks need to be redesigned

and should include data on discards and bycatch, water temperature, moon phases, tides

weather, and water clarity. However, several other industry members indicated a strong
interest in maintaining the current logbook format until an electronic logbook program is

instituted. Others cautioned that any attempt to determine total removals using current
logbooks or proposed enhanced logbooks would be unwise.
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Q9: Please comment on potential design and use and implementation ofelectronic

logbooks in West Coast groundfish fisheries. Do you see any major advantages
or disadvantages in their use?

SCIENTISTS: Although several scientists stated that the use of electronic logbooks

might improve the quality of the data used in assessments, many argued that they could

create more problems than they would solve. One common contention was that data

would still need to be edited to detect data errors. Others believed electronic logbooks

would create too efficient a fishing fleet and that the equipment costs may be prohibitive.

There was also concern that fishermen might be opposed to electronic logbooks'

recording exact trawl locations. Scientists also stressed that concerns about logbook

confidentiality by the fleet could undermine efforts to develop electronic versions. Some

scientists argued that until a more trusting relationship is developed between science and

industry, fishermen will not submit accurate information, no matter what format is used.

However, some felt that potential benefits outweighed the risks. Advantages included:

the large number of vessels with PCs and GPS systems; the possibility of including

economic information in the logbooks' design to assist fishermen; making data entry

easier and less time consuming; and the potential for creating a Geographic Information

System (GIS). Some scientists discussed the possibility that political pressures might

mandate use of electronic logbooks. Some scientists stressed the need to include industry

members in their design and to test them using a pilot study.

INDUSTRY: Industry also had mixed reactions toward electronic logbooks. Some

industry members felt that electronic logbooks would not provide benefits necessary to

make them a viable system. They felt that start-up costs would be prohibitive and that the

large Department of Commerce grant to study the possibility of using electronic logbooks

in West Coast groundfish fisheries would be better spent on a buyout program. Many

believed that scientists do not use data from the current logbook format and that they will

also not use data generated by electronic logbooks. Supporters, however, felt that

electronic logbooks hold potential for the fishery. Many emphasized that the logbooks

must provide a tangible benefit to industry or the program will fail. The most commonly

discussed potential benefits were the provision of information that will assist industry

members in making business decisions and making data entry easier and less time

consuming. Many fishermen believed that electronic logbooks could assist scientists by

providing a near-real time "snapshot" of the stock and fishing behavior. Supporters were
optimistic that if electronic logbooks are intelligently designed, they will attract others

into the program. There was discussion that these "real-time" logbooks could lead to
beneficial information sharing throughout the fleet (e.g., avoiding bycatch hotspots, etc.)
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Q1O: What type ofsocial and financial incentives and contracts are necessary in
order to successfully conduct cooperative projects?

SCIENTISTS: Many scientists felt that one of the most important factors in successful

cooperative research projects was ensuring that industry was genuinely interested in the

outcome of the project, and not just producing "data for money." Some felt that

generating and using better data in assessment should be its own incentive. Some

scientists argued that providing industry with fishery property rights would foster a

stronger sense of resource stewardship and improve the quality of data collected in

logbooks and through other projects. Other incentives discussed included: possible

rebates on permit fees for providing accurate logbook data; allowing industry to exceed

quotas while performing cooperative research; and creating additional avenues for

industry to voluntarily provide information. Most scientists agreed that industry should
be recognized in some way for their participation in any type of cooperative research and
that an emphasis should be placed on fostering a better relationship with industry. Some
scientists were concerned, however, that industry was not more willing to commit money

to support research. A few scientists provided examples of industries that must bear the
complete financial burden for research (e.g., pharmaceutical companies).

INIUSTRY: Most industry members argued that incentives are important for the

success of cooperative research projects, but that these incentives need not always be
financial. For some projects, especially smaller ones, many industry members are

interested in recognition of their participation, and some respect and appreciation shown
for their expertise. Even a small gesture, such as awarding hats, certificates, or coffee

table books could be effective for promoting future cooperation. Most industry members

indicated that the level of incentive should be commensurate with the increased costs

(fuel, groceries, insurance) associated with the project. Financial incentives that were

discussed for project participation included: keeping the fish obtained in surveys,

waiving quotas for certain species, or being paid for one's participation. Some fishermen

were wary of allowing participants to keep fish caught in surveys because it might

influence the skipper to catch more fish instead of adhering to project design. A few

individuals expressed interest in learning more about the data, models, and procedures

that scientists use. Many industry members acknowledged the problem of finding enough

cooperative participants and indicated displeasure that it is often the same individuals
who repeatedly participate.
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Qil: Do you believe thai a formal association such as the "Fishermen and
Scientists Research Society" in Eastern Canada should be formed on the
West Coast? Why or why not?

SCIENTISTS: Many scientists favored exploring such a venture, but others were unsure

of its benefits. Supporters felt that it would give industry a forum to have a greater voice

in science and management and that formal associations demonstrate respect for

industry's input. Other supporters felt that it would provide an avenue for more informal

interaction between scientists and industry and provide opportunities for scientists to get

down to the docks or out on the boats. Further, the society could be a mechanism to

facilitate projects, communication, and organization. Some scientists were cautious about

creating another program without industry support and would be more comfortable if

industry was "driving this process." There was some discussion as to whether

environmental groups should be involved in such a society. Concern was that if
environmentalists were omitted from a research organization, they could pose opposition

to the society and claim that scientists and managers were "co-opted" by industry.

INDUSTRY: Most industry members believed that the idea of an industry-science
research cooperative warranted investigation, but that it would take a considerable
amount of time, effort, and money to make it effective. Many stressed that such a venture

should not be undertaken on an ad hoc basis but that it should progress slowly and with

adequate funding and personnel. This might start with informal structures that facilitate

interaction between scientists and industry including familiarity with communities and

families. Some industry members argued that NMFS has little choice but to reach out to

industry for research cooperation. Those industry members not in favor believed there is

insufficient trust among scientists and industry to support such an endeavor. Some

industry members argued that cultural and personality differences between industry and

scientists may prevent a joint research society from ever being successful. Discussion

also addressed whether ideas that work in other nations will work in the United States,

and that costs (i.e., dues) may be too high or meetings too frequent to attract participation

from all levels in the fleet (and therefore not provide a representative sample of

fishermen).
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Q12: Describe the single most important factor in creating the ideal cooperative
research program between fishermen and scientists for West Coast
groundfish.

SCIENTISTS: The two factors most frequently cited by scientists for creating an ideal
cooperative research program were 1) establishing common goals, and 2) improving the
relationship between science and industry (i.e., developing trust, improving
communication, creating sense of "team"). Discussion related to the first goal addressed
the need for a clear, common vision; mutual "win-win" benefits for industry and
scientists; ensuring both groups are committed to the process; and educating each other
about their specific concerns. Relationship building could be enhanced by regular,
informal feedback to industry and improving the willingness of both groups to
compromise. However, some scientists stated that currently there is too much distrust in
the fishing fleet to support successful cooperative research projects. This mistrust is not
only directed from industry toward the scientists, but also among different regions of the
fleet (especially north-south.) Some of these scientists argued that money alone is not the
answer to improving trust, but others believed that money provides the incentive to come
together and encourages a process that leads to trust. Some scientists also felt that
fishermen are too risk prone under conditions of uncertainty and that the scientists must
act as a "fish advocate" to ensure the long term sustainability of the resource. It was
generally agreed, however, that any cooperative research regime should start small, be
adequately funded, and build on its own success. Insufficient funds or overreach could
potentially lead to failure for the entire project.

INDUSTRY: Fishermen were nearly unanimous in stating the most important factor
toward establishing successful cooperative projects was improving the relationship
between industry and the scientists -- increasing trust and open communication were
considered essential for successful cooperative research. Industry members noted,
however, that communication is more than just letting someone speak; that individuals
should strive to truly understand the other's perspective. Several industry members also
emphasized the need for feedback from scientists to industry regarding the objectives of
research projects as well as updating industry on project progress. Many industry
members discussed the need for a buyout program: a successful buyout program could
substantially reduce capital in the fishing fleet and eliminate some of the problems which
cooperative projects would need to address. Many industry members were concerned that
time is short and that there should be no more delays in initiating meaningful programs
that address fishery problems. Others appreciated the need to move decisively, but also
noted that any cooperative project should be undertaken only with adequate funding,
personnel, and implementation and conducted at a reasonable pace. These individuals
stressed the importance of making projects successful, and then building on these
successes.



125

Appendix B

Survey Instrument (Fisherman Version)



INDUSTRY - SCIENTIST
COOPERATWE RESEARCH

Industry involvement in scientific research

This questionnaire is part of a research project examining cooperative research in the West Coast groundfish
fisheries. Specifically, we are interested in the attitudes and opinions of members of the commercial fishing
industry, scientists, managers, and conservationists regarding greater involvement of the industry in fisheries
science. This research is funded by the National Marine Fisheries Service and the Coastal Oregon Marine
Experiment Station.

Your participation is this survey is completely voluntasy. The opinions which you share with us are greatly
valued, and we are committed to protecting your confidentiality. The ID number at the bottom of this page is
used to determine survey response rate and to mail all survey participants a custom-made groundfish cap. When
we receive your completed survey, we will separate this ID page from the rest of the survey.

Please direct questions to:

John Harms
COAS/OSU

104 Ocean. Admits. Bldg.
Corvallis, OR 97331-5503

Phone: (541) 737-6591
Fax: (541) 737-2064

E-mail: jharms@oceorst.edu

ID #
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HOW TO COMPLETE TifiS SURVEY j

We use three main styles of questions throughout this survey. Here are some sample questions that show how to
answer each type of question.

How many home runs do you think Ken Griffey Jr. will hit this season? (Circle one choice.)

a.45
55

C. 65

NQI: Some questions of this style will occasionally give you follow-up instructions, depending on the choice
that you selected. For example, if you selected a or b, you may be asked to answer a follow-up question. If you
selected c, you may be asked to skip to the next question.

We are interested in your opinion of the reasons why the Blazers can't beat the Lakers in the playoffs. (Rank
H your TOP TWO choices by placing the letters corresponding to those choices in the boxes provided.)

a. Shaq is too strong in the low post
eFirst choice b. The Lakers have superior perimeter shooting

c. The lack of depth on the Blazers' bench

Second choice d. Damon Stoudamire was not sufficiently recovered from injury
e. The Blazers lack veterans with playoff experience
f. Other______________________________

We are interested in your opinion of the best food values in various dining establishments. Specifically, we'd like
to know which meals satisfy your hunger the best AND your opinion on how much each meal costs. (Circle a
rating for BOTH "ability to satisfy hunger" AND "total costs" for EACH letter below. Circle "N/A" if it is
not applicable, or if you have no opinion.)

ABILITY TO SATISFY HUNGER TOTAL COSTS
Mod- Very Mod- Very

None Low erate High High None Low crate High High

a.) 1 2 4 5 N/A ......... McDonald's Extra Value Meal ................... 1 2 (3j 4 5 N/A

b.) I () 3 4 5 N/A ......... Large soda and bag of chips from 7-11 ...... I () 3 4 5 N/A

c.) Tofu and veggie salad with side of pita
I 3 4 N/A ......... bread from health food store ....................... 1 2 4 5 N/A

d.) 1 2 3 4 5 N/A ......... Surf and Turf from The Chart House ......... 1 2 3 5 N/A
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At any point during the past three years, have ANY of the following conditions applied to you?

1. Owned a limited entry groundfish permit or a vessel which has fished in the West Coast groundfish fisheries
2. Been the skipper of a vessel which has fished for groundfish on the West Coast
3. Been an officer in a commercial fishing organization, or member of the Pacific Fishery Management Council

(PFMC) or one of its panels

(Circle one choice.)

a Yes

Please turn to Page 19 for
instructions onb. No

What is your opinion of the OVERALL effectiveness of the current data collection, analysis, and decisionmaking

[Ø
process for the West Coast groundfish fishery? (Circle one choice.)

Please skip to [ a. Current process is excellent and should be a model for other fisheries.

Q4 b. Current process is satisfactory; no significant modifications necessary.

c. Parts of the process are slightly flawed and need minor modifications.
eCOnOnu d. Pa of the proceas are seriously flawed and need significant modifications

e. Enlire process is seriously flawed and needs significant modifications.

f. Dont know/No opinion

In which of the following areas of the current scientific and management process do the most senous problems

[ØJ occur? (Rank your TOP THREE choices by placing the letters corresponding to those choices in the boxes
provided.)

a. Quality and quantity of landing information (i.e., information from dock sampling)
b. Quality and quantity of discard information
c. Information from NMFS-sponsored trawl surveys
d. Quality and quantity of basic life history information

Most serious problems e. Quality and quantity of ecosystem information

[I]
Second most serious

f. Quality and quantity of oceanographic information
g. Quality and quantity of socioeconomic information
h. Modeling and analysis of collected information

[I]
Third most serious i. Harvest recommendations of the Groundfish Management Team (GMT)

j. Policy decisions by the Pacific Fishery Management Council (PFMC)
k. Other _______
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PART 1: Which of the following choices best describes your understanding of cooperative research (i.e.,

involving industry in scientific research) in the West Coast groundfish fishery? (Circle one choice.)

a. Significant understanding
b. Moderate understanding
c. Little understanding
d. No understanding

PART 2: Which of the following choices best describes your understanding of the current groundfish stock

assessment process? (Circle one choice.)

a. Significant understanding
b. Moderate understanding
c. Little understanding
d. No understanding

PART 1: Please indicate the two fisheries which have contributed the most revenue to your boat(s)in the past

three years. Please indicate the gear type you typically employ in those fishenes. (Circle a fisheryAN)) a gear

type for BOTH your primary fishery AN)) your secondary fishery.)

PRIMARY FISHERY (highest revenue fishery)

a. Albacore
b. Crab (Dungeness)
c. Crab (all others)
d. Groundfish (Dover sole, thornyhead. and/or sablefish)
e. Groundfish (all others, including rockfish)
f. Halibut
g. Pollock
h. Salmon
i. Shrimp
j. Whiting (hake)
k. Other

SECONDARY FISHERY (2nd highest revenue fishery)

a. Albacore
b. Crab (Dungeness)
c. Crab (all others)
d. Groundfish (Dover sole, thornyhead, and/or sablefish)
e. Groundfish (all others, including rockfish)
f. Halibut
g. Pollock
h. Salmon
i. Shrimp
j. Whiting (hake)
k. Other

Page-4
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a. Gill net
b. Hook and line (vertical line, 'stick" gear,

"fly" gear, etc.)
c. Longline (fixed gear)
d. PotTl'rap
e. Trawl
f. Troll
g. Other

SECONDARY FISHERY GEAR TYPE

a. Gill net
b. Hook and line (vertical line, "stick" gear,

"fly" gear, etc.)
c. Longline (fixed gear)
d. Pot/Trap
e. Trawl
f. Troll
g. Other
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PART 2: Within the past three years, have you participated in the live fish fishery? (Circle one choice.)

a. Yes
b. No

PART 3: Within the past three years, have you participated in the open access groundfiah fishery? (Circle one
choice.)

a. Yes
b. No

What is the potential of cooperative research (i.e., involving indusoy in scientific research) for improving the
used in managing groundfish? (Circle one choice.)

a. Significant potential
b. Moderate potential
c. Little potential
d. No potential
e. Don't know

Of the following types of information that industry may collect without a scientist on boa rd (e.g., using sensors

0 mounted on boats and gear, enhanced logbooks, or some other means), please indicate which information would
most improve fishery science. (Rank your TOP THREE choices by placing the letters corresponding to
those choices in the boxes provided.)

a. Oceanographic information (e.g., ocean temperature, salinity,
plankton levels)

Moat improvement b. Bottom type (e.g., sand, mud, rock, etc.)r,
Second most improvement

c. Ocean and weather conditions (e.g., air temperature,
precipitation, swell, etc.)

Third most improvement
d. Boat and gear information (e.g., horsepower, net type, etc.)
e. More precise information on location and depth of sets/tows
f. Bycatch and discard information
g. Length, weight, and species information of landed catch
h. Setting aside random samples of tows/sets for biologists

Market information (e.g., buyers' orders, etc.)
j. Interviewing fishermen for observational and qualitative

information (e.g., fishermen describing trends and/or perceived
changes in oceanographic, biological, or ecological conditions,
or changes in their fishing behavior)

k. Other(s)
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LPART 1: Refer to Q.7 and the information that you selected as providing the 'Most improvement" for fishery
$ science. Would you be willing, with appropriate incentives, to collect that information using your own vessel and/or

gear during norozalfishing operations (i.e., not a chartered vessel)? (Circle one choice.)

a. Yes
squestion.

b. No

c. Don't know

PART 2: What level of compensation would be necessary for you to collect that information? (Again, this doss not
refer to chartered vessels.) (Circle one choice.)

a. No compensation (free)
b. "Symbolic" compensation (hat, book, sweatshirt, etc.)
c. $50-$looperthp
d. $l00-S500pertrip
e. Greater than $500 per trip (If you selected "e", please tell us your required compensation: $________
f. Don't know

LWhat is your opinion on logbook information as it applies to the current system used in the West Coast groundfish
- fisheries? (Circle the one statement that MOST CLOSELY represents your opinion.)

a. Logbook information should be used in conducting stock assessments, and the current logbook
system (data collection AND analysis) needs no modifications.

b. Logbook information should be used in conducting stock assessments, but the current logbook
system (data collectin AND analysis) needs minor modifications.

c. Logbook information should be used in conducting stock assessments, but the current logbook
system (data collection AND analysis) needs significant modifications.

d. Logbook information should not be used in conducting stock assessments no matter what
modifications are made.

e. Don't know/No opinion
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_________ PART 1: We are interested in your opinion of information collected by industry through cooperative research projects

[aII]
For each of the following potential cooperative research projects, consider the information that will be produced. Then,
for each of the projects, rate the information according to its potential to improve fisheries science AND what you think it
will cost to produce that information. (Circle a rating for BOTH "potential to improve fisheries science" AND "total
costs" for EACH letter below. Circle "N/A" if it is not applicable, or if you have no opinion.)

POTENTIAL TO IMPROVE
FISHERIES SCIENCE

Mod- Very
None Low erate High High

a.) 1 2 3 4 5

b.) 1 2 3 4 5

c.) 1 2 3 4 5

d.)
1 2 3 4 5

e.)
1 2 3 4 5

f.)
1 2 3 4 5

g.) 1 2 3 4 5

h.)
1 2 3 4 5

i.)

1 2 3 4 5

j.) 1 2 3 4 5

TOTAL COSTS
Mod. Very

None Low crate High High

N/A ......... Comprehensive observer program ............. 1 2 3 4 5 N/A

N/A ......... Improving existing logbook program ........ 1 2 3 4 5 N/A

N/A ......... Developing electronic logbooks ............... 1 2 3 4 5 N/A

Using vessels and/or gear to collect
N/A ......... oceanographic data .................................... 1 2 3 4 5 N/A

Independent induslry-scientistslmansgers
N/A ......... research organization ................................. 1 2 3 4 5 N/A

Interview program to provide observa-
N/A ......... tional and/or qualitative date ...................... 1 2 3 4 5 N/A

N/A ......... IndusOy-platfoem resource surveys ........... 1 2 3 4 5 N/A

Ad-hoc experiments between scientists/
N/A ......... managers and industry ............................... 1 2 3 4 5 N/A

Industry groups hiring independent scien-
N/A ......... tists to participate in fisheries science ........ 1 2 3 4 5 N/A
N/A ......... Other(s) .... 1 2 3 4 5 N/A

PART 2: Of the potential cooperative research projects listed above, are there any in which you would not
participate, under any circumstances? Are there any projects listed that you believe scientists would not support?
(On the spaces below, please list the letter of any cooperative research project(s) that you would NOT
participate in and those that you believe scientists would not support.)

I would not participate in the following project(s):

I believe that scientists would not support the following project(s)

It has been argued that a new, state-of-the-art research vessel, owned and operated by NMFS, paid for with

[$'jJ Federal tax dollars, and dedicated to West Coast groundfish research would provide the best possible data for
_________ fisheries science. Others have argued that such a boat is prohibitively expensive and that chartered industry

vessels would be more cost-efficient. Given the tradeoffs between data quality and cost, do you believe that the
research vessel is a worthwhile expenditure? (Circle one choice.)

a. Yes, the research vessel is a worthwhile expenditure.
b. No, the research vessel is not a worthwhile expenditure.
c. Don't knowfNo opinion
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We are interested in your perception of the current relationship between and among industry members in general
and scientists/managers in general. (For EACH of the following letters below, circle the number indicating
the level of each characteristic that you believe exists. Circle "N/A" if it is not applicable, or if you have no
opinion.)

BETWEEN INDUSTRY AND SCIENTISTS/MANAGER-S

A Mod- Signif-
None Little erate icant Complete

a. Trust .......................................... 1 2 3 4 5 N/A
b. Communication .......................... 2 3 4 5 N/A

c. Common goals/objectives ......... 1 2 3 4 5 N/A

AMONG INDUSTRY MEMBERS

A Mod- Signif-
None Little erate icant Complete

d.Trust .......................................... 1 2 3 4 5 N/A
e. Communication ......................... 1 2 3 4 5 N/A

f. Common goals/objectives .........1 2 3 4 5 N/A

AMONG SCIENTISTS/MANAGERS
(although you may not be a scientist or manager, please speculate)

A Mod- Signif-
None Little erate icant Complete

g.Trust .......................................... 1 2 3 4 5 N/A
h. Communication ......................... 1 2 3 4 5 N/A

i. Common goals/objectives ......... 1 2 3 4 5 N/A

We are interested in your opinion of how the working relationship between industry members and scientists/managers
may be improved. (Rank your TOP TWO choices by placing the letters corresponding to those choices in the
boxes provided.)

a. Scientists/managers visiting the docks more often

First choice b. Industry visiting scientific facilities more often
c. Scientists/managers accompanying fishermen on fishing vessels

Second choice d. Informal coffees at local coffee houses between industry and scientists/
managers

e. Regularly scheduled meetings between industry and scientists/managers
f. Newsletter detailing current events with industry and scientists/managers
g. Organizing a formal and independent research organization

comprised of industry members and scientists/managers
h. Other(s)
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We are interested in your perception of how certain 'agencies or institutions" (e.g., NMFS, CDFG, Oregon
*I1 Trawl Commission, etc.) as a WHOLE, but NOT their individual representatives, affect cooperation between

industry and scientists/managers. For each of the following institutions, please indicate whether you believe the
institutions encourage or discourage industry-scientific cooperation. (Circle a rating for EACH letter below.)

COOPERATION BETWEEN INDUSTRY & SCIENTISTS/MANAGERS
Strongly Somewhat Somewhat Strongly

Discourages Discourages Neither Encourages Encourages

a.NMFS ................................................... 1 2 3 4 5 N/A

b. State agencies (e.g., ODFW,
CDFG,WDFW) ................................... 1 2 3 4 5 N/A

c. Pacific Fishery Management
Council (PFMC) ................................... 1 2 3 4 5 N/A

d. Industry organizations (e.g.,
Oregon Trawl Commisssion,
Fishermen's Marketing Assoc., etc.).... 1 2 3 4 5 N/A

e. Other(s) . 1 2 3 4 5 N/A

[ It has been suggested that some industry members dispute the downward trend in several recent stock
assessments because this decline is not being seen on the fishing grounds. With this in mind, please indicate
your level of agreement with the following statement:

"Improvements in commercial fishing gear and associated electronic devices have improved the fleet's efficiency
to the point that it is difficult for fishermen to see a decline in fish abundance because they are still catching lots
of fish.

a. Strongly agree
b. Somewhat agree
c. Somewhat disagree
d. Strongly disagree
e. Don't know/No opinion

Please indicate your level of agreement with the following statement:

'The inadequacy of science and the increasing emphasis on 'uncertainty' in fisheries science are reducing harvest
quotas, rather than any actual decline in the stocks themselves."
Note: We are referring to groundfish stocks in general here, and not any particular species.

a. Strongly agree
b. Somewhat agree
c. Somewhat disagree
d. Strongly disagree
e. Don't know/No opinion
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We are interested in your perception of the "conservation ethic' of certain groups (i.e., their attitude toward the long
term sustainability of marine fish stocks.) For the first part, consider only the fish you catch in your primary fishery.
For the second part, consider all marine fish stocks. (Circle a rating for EACH letter listed below.)

CONSERVATION ETHIC TOWARD YOURPRfMARY FISHERY(from Q-5)

Very Somewhat Mod- Somewhat Very
Weak Weak erate Strong Strong

a. Your own conservation ethic .................................. 1 2 3 4 5 N/A

b. Other industry members conservation ethic ........... 1 2 3 4 5 N/A

c. Scientists/managers' conservation ethic ................. 1 2 3 4 5 N/A

d. Environmentalists conservation ethic .................... 1 2 3 4 5 N/A

CONSERVATION ETHIC TOWARDALL MARINE FISH STOCKS

Very Somewhat Mod. Somewhat Very
Weak Weak crate Strong Strong

e. Your own conservation ethic .................................. 1 2 3 4 5 N/A

f. Other industry members' conservation ethic ........... 1 2 3 4 5 N/A

g. Scientists/managers' conservation ethic ................. 1 2 3 4 5 N/A

h. Environmentalists conservation ethic .................... 1 2 3 4 5 N/A

We are interested in your perception of the prevailing attitudes of certain groups toward sustaining a long.term
successful and profitable commercial fishing industry. For each of the following groups listed below, indicate the
level of interest you believe exists for sustaining the industry. (Circle a rating for EACH letter listed below.)

INTEREST IN SUSTAINING A PROFITABLE JNDUSTR
Very Somewhat Mod- Somewhat Very
Low Low crate High High

a. Your own interest ..................................... 1 2 3 4 5 N/A

b. Other industry members' interest .............. 1 2 3 4 5 N/A
Scientists/managers interest .................... 1 2 3 4 5 N/A

d. Environmentalists' interest ....................... 1 2 3 4 5 N/A

The following statements describe philosophical views on the long run conservation and use of marine fish
[Ø'LJ stocks. (Please circle the one statement that MOST CLOSELY reflects your own views.)

a. There is no acceptable level of risk to stocks or ecosystem; absolute protection of stocks should be
the overriding principle.

b. Some risk is acceptable, but the scientific and management process must demonstrate
that industry is not taking an unreasonable risk of overfishing the stocks.

c Risk to stocks or ecosystem should be balanced by risks to industry and community.
d. Risk to stocks or ecosystem should not be considered stall; overriding principle should be today's

jobs, income, and other economic benefits to society.
e. Don't know/No opinion
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['j PART 1: Presently, groundfish fishermen own a form of property rights in the fishery -- limited entry permits
which can be purchased and sold on the open market. In exchange for these property rights, do you believe
industry should pay a significantly greater portion of research and management costs than it currently does?
(Circle one choice.)

a.

Please aeawer Part 2 I

b.
I

c. Don't know

PART 2: Please indicste what factors would need to change before industry should support a greater portion of
research and management costs. (Please indicate your TOP TWO choices by placing the letters
corresponding to those choices in the boxes provided.)

a. Implementing a stronger form of property rights such as ITQs
First choice b. Significantly reducing the number of licenses and effort in the

fishery
Second choice c. Industry raking more of a leadership role in organizing and

designing fisheries research
d. Increasing the amount of groundfish available for harvest
e. Other(s)
f. Industry should not support a greater portion of research and

management costs under any circumstances.

Would you participate in a cooperative research project knowing beforehand that the information you provide

[$J could potentially confirm tmall stock size and reduce your quota in the short term? Keep in mind that a short
term reduction in quota might result in a larger quota in the long term if the stock is able to rebuild. (Circle one
choice.)

a. Yes
b. No
c. Don't know/No opinion
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[ PART 1: How long do you and/or your immediate family plan on remaining involved in the commercial fishing
industry? (Circle one choice.)

a. Less than 6 months
b. 6 months to less than a year
c. 1 yearto less than2yearS
d. 2yearstolessthan5years
e. 5 years to less than lOyears
f. 10 years to less than 20 years
g. More than 20 years

PART 2: Is the timeframe you circled in the first part of this question diminished at all by any current
circumstances within the scientific or management process? (Circle one choice.)

a. Yes
b. No

PART 3: If yes, please indicate why this timeframe is diminished by current circumstances in the scientific or
management process.

PART 1: Please indicate your degree of involvement in the fishery management process and policy planning in.
LmT] the past three years (e.g., participating in meetings, ialking with scientists/managers, writing letters, lobbying

managers, etc.). (Circle one choice.)

a. Very involved 7 Please answer Part 2
b. Somewhat involved I

of this question.

c. Not very involved7 Please continue with
d. Not at all involvedj Q.24.

PART 2: If you have been involved in the fishery management process and policy planning is the past three
years, please describe that involvement. (Circle ALL that apply.)

a. Attend meetings between scientists/managers, and industry
b. Write letters to managers, scientists, newspapers, etc.
c. Speaking with scientists/managers informally
d. Speak before the Council (PFMC)
e. Actively involved in industry organizations
f. Actively involved in environmental/conservation organizations
g. Other(s)
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Are you a member of any commercial fishing or other organizations? (Circle ALL that apply.)

a. American Fisheries Society
b. Center for Marine Conservation
c. Coast Draggers Association
d. Coos Bay Trawlers Association
e. Cousteau Society
f. Environmental Defense Fund
g. Fishermen's Marketing Association
h. Fishermen's Wives Association
i. Greenpeace
j. Humboldt Marketing Association
k. Midwater Trawlers Cooperative
1. National Audubon Society
m. National Geographic Society

n. Oregon Trawl Commission
o. Pacific Coast Federation Fishermen's Associations
p. Pacific States Marine Fisheries Commission
q. Point Conception Groundfishermen's Association
r. Salmon Trollers Marketing Association
s. Sierra Club
5. Southern California Trawlers Association
u. The Nature Conservancy
v. West Coast Fishermen's Alliance
w. West Coast Seafood Processors Association
x. Other
y. Other
z. Other

How many years have you been involved in the commercial fishing industry? How many years have you been
involved in West Coast groundfish fisheries?

a. Years involved in commercial fishing industry:

b. Years involved in West Coast groundfish fisheries

PART 1: Out of which port do you conduct most of your business? (e.g., Westport, Newport, Crescent City,

L!1 San Francisco, etc.)

Primary port:

PART 2: Within the past three years, how often have you fished in Alaskan waters?

a. Frequently
b. Occasionally
c. Rarely
d. Never
e. Don't know/Not applicable

Please circle ALL of the following options that apply (or applied, if you are retired) to you
a

a. Boat owner
b. Council member (PFMC)
c. Panelist on GAP, Habitat, or other PFMC panel
d. Deckhand
e. Editor of a commercial fishing publication
f. Environmentalist
g. Officer in a commercial fishing organization
h. Permit owner
i. Processor (owner, manager, or employee)

j. Retired
k. Current or former fisheries scientist or extension agent
1. Skipper
m. Other(s)
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For owners only: How many fishing vessels do you own? How many limited entry permits do you own?

fishing vessel(s)
permit(s)

For both owners and operators: Please provide us with information on your most important boat (i.e., the
one which contributes the most to your total revenues.)

a. Length: feet
b. Engine: horsepower

LaOver the past three years, what has been your average gross family income, and what percentage of that has been derived
- from fishing? (Circle a choice for BOTH income AND approximate percent derived from fishing.)

GROSS FAMILY JTCOME (vet year) APPROXIMATE PERCENT DER WED FROM FISHING

a Less than $24,999
b. $25,000 to $49,999
c. $50,000 to $74,999
d. $75,000 to $99,999
e. $100,000 to $299,999
f. $300,000 to $ 599,999
g. $600,000 to $1 million
h. More than $1 million

How old are you?
L*1I!)

years old

Please circle the highest level of education you have completed.

a. Elementary school
b. Junior high school
c. High school diploma
d. Junior college degree or certificate
e. Vocational/technical college degree or certificate
f. Some college

g. Bachelors degree
h. Some post graduate education
i. Post graduate degree(s)

a. Less than 10%
b. lO%to24%
c. 25% to 49%
d. 50% to 74%
e. 75%to95%
f. 95% to 100%

How many members of your immediate family are involved in your fishing business (e.g., crew, bookkeeping, etc.)?

family members
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CØJPART
1: We would like you to design your own "IDEAL" industry-scientist cooperative research project. For

EACH characteristic listed below, determine the level of that characteristic that you find most desirable. (Circle
a "characteristic level" for EACH characteristic listecL)

YOUR "IDEAL" INDUSTRY-SCIENTIST COOPERATIVE RESEARCH PROJECT

CONTRACT TYPE Informal: handshake, b. Simple written contract c. More detailed con- d. Highly detailed con- e. Don't

your word, etc. using "standard" tract covering most tract covering all pt's- know!

English (I page) probable contingen- sible contingencies, NA.
cies, clauses, etc. (4-5 clauses, etc. (10
pages) pages)

BIDDING PROCESS i. Competitive bidding b. Competitive bidding c. Non-competitive d Don't

process; sil information process; information bidding process (sci- know!

about bidders (name, about bidders released entists decide who may N.A.

bid amount, etc.) kept to public submit a bid)
confidential

PAYMENT TYPE Payment in cash b. Payment in extra quota c. Payment in extra quota d. Some combination of e. Don't

(consider all payments to allocation that must be allocation that may be cash and quota know!

be of equal cash value) harvested with in 2 harvested over several allocation N.A.

weeks after conclusion months at skipper's
of charter convenience

PAYMENT DETAILS L Paid per "successful" b. Paid per day on the c. Before charter begins, d. Don't

day of research as de- water, regardless of skipper and chief sci- know!

termined by chief weather, equipment entist agree upon pay- N.A.

Scientist problems, research ment amount for the
"success", etc. entire charter

GEOGRAPHICAL i. Local: involvement on b. Statewide c. Coastwide: CA, OR d. Don't

RANGE OF PROJECT port-by-port basis and WA know/NA

PARTICIPATION i.Industry responds to b. Scientists directly c. Govt requires partici- d. ALL boats required e. Don't

scientists' request for solicit industry pation from boats sd- to participate know!

volunteers volunteers at random ected at random N.A.

SCIENTISTS' i. State scientists (CDFG, b. Federal scientists c. University scientists d. Any combination of e. Don't

AFFILIATION ODFW, WDFW) (NMFS) (OSU, U of W., etc.) scientists know/NA

INVOLVEMENT IN .Project designed by b. Gov't or university Sri- c. Project designed by in- d. Project designed by e. Don't
PROJECT DESIGN govt or university entists cooperate in pro- dustry and industry sci- industry and industry know!

scientists ject's design with indus- entists (subject to scientists (govt app- N.A.

try & industry scientists govt approval) royal not required)

RESULTS & All results & recom- b. Govt or university sri- c. All results & recom- d. Don't

RECOMMEN- mendations compiled entists cooperate with mendations compiled know!

DATIONS by govt or university industry scientists in by industry or industry N.A.

scientists compiling results & scientists
recommendations
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PART 2: Please follow the same instructions as in Part 1, but now circle the letter for each characteristic that
corresponds to EXISTING industry-scientist research projects. (Circle a "characteristic level' for EACH
characteristic listed.)

EXISTING INDUSTRY-SCIENTIST COOPERATIVE RESEARCH PROJECTS

CONTRACT TYPE i. Informal: handshake, J. Simple written contract c. More detailed con- d. Highly detailed con- e. Don't
your word, etc. using 'standard" tract covering most tract covering all pos- know!

English (1 page) probable contingen. sible contingencies. NA.
cies, clauses, etc. (4-5 clauses, etc. (10
pages) pages)

BIDDING PROCESS i.Competitive bidding b. Competitive bidding c. Non-competitive d. Don't
process; all information process; information bidding process (sci- know/
about bidders (name, about bidders released enlists decide who may N.A.
bid amount, etc.) kept to public submit a bid)
confidential

PAYMENT TYPE . Payment in cash b. Payment in extra quota c. Payment in extra quota d. Some combination of e. Don't
(consider all payments to allocation that must be allocation that may be cash and quota knowl
be ofequal cash value) harvested within 2 harvested over several allocation NA.

weeks after conclusion months at skipper's
of charter convenience

PAYMENT DETAILS . Paid per "successful" b. Paid per day on the c. Before charter begins, d. Don't
day of research as de- water, regardless of skipper and chief sci- know!
termined by chief weather, equipment enlist agree upon pay- NA.
scientist problems, research ment amount for the

"success", etc. entire charter

GEOGRAPHICAL . Local: involvement on b. Statewide c. Coastwide: CA, OR d. Don't
RANGE OF PROJECT port-by-port basis and WA know/NA

PARTICIPATION . Industry responds to b. Scientists directly c. Govt requires partici- d. ALL boats required e. Don't
scientists' request for solicit industry patios from boats sel- to participate know!
volunteers volunteers at random ected at random N.A.

SCIENTISTS' State scientists (CDFG, b. Federal scientists c. University scientists d. Any combination of e. Don't
AFFILIATION ODFW, WDFW) (NMFS) (OSU, U of W., etc.) Scientists know/NA

INVOLVEMENT IN . Project designed by b. Govt or university sci- c. Project designed by in- d. Project designed by C. Don't
PROJECT DESIGN govt or university enlists cooperate in pro- dustiy and industry sci- industry and industry know!

Scientists ject's design with indus- enlists (subject to scientists (govt app- N.A.

try & industry scientists govt approval) royal not required)

RESULTS & . All results & recom- b. Gov't or university sci- c. All results& recom- d. Don't
RECOMMEN-
DATIONS

mendattons compiled
by govt or university

enlists cooperate with
industry scientists in

mendations compiled
by industry or industry

knowl
N.A.

scientists compiling results & scientists
recommendations
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In order to better design cooperative research projects for the future, we need to know more about the tradeoffs you
are willing to make between different project characteristics. In this section, we present you with five hypothetical

project scenarios. All five scenarios in this section refer to the potential chartering of your vessel for a resource
survey (i.e., trawl surveys if you're a trawler; longline surveys if you're a longliner, etc.)

For these scenarios, you should astume that your vessel has the necessary capabilities to adequately perform the
charter.

Each scenario DIFFERS in these characteristics:

* Project Setup: "Ideal" or "Existing; refers to the characteristics YOU selected in Q-33.

* Compensalion: The amount of money you will receive per day for the charter ($1,000 per day; $3,000 per
day; or $5,000 per day)

* Skipper consulted?: "YES" means the skipper of the chartered vessel is consulted by the chief scientist
regarding tow location or other matters in which the skipper's expertise can be helpful;
"NO" means that skipper is not consulted by the scientist during the charter

* Days at sea: The number of days your vessel will be at sea while participating in the charter (1 day; 3
days; or 6 days)

One last note: DO NOT give any two scenarios the seine score. You may wish to review all,five scenarios before
beginning your scoring. You may also wish to review your responses for your "Ideal" and "Existing "project
characteristics from Q-33.

CIRCLE A DESIRABILITY SCORE 4ND ANSWER THE THREE QUESTIONS FOR ,AQL SCENARIO!

CHARTER SCENARIO #1

Project Setup: Your "Existing"

Compensation: $3,000 per day

Skipper consulted?: YES

Days at sea: One

Very Undesirable Ii.tiRli Very Desirable

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1. In this scenario, would you offer your vessel for charter if it involved 1 charter/year? a. Yes b. No
2. In this scenario, would you offer your vessel for charter if it involved 3 charters/year? a. Yes b. No
3. In this scenario, would you offer your vessel for charter if it involved 6 charters/year? a. Yes b. No

CHARTER SCENARIO #2

Project Setup: Your "Ideal"

Compensation: $5,000 per day
Skipper consulted?: NO

Days at sea: One

Very Undesirable Iltlt8l Very Desirable

I 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 16 17 18 19 20 21

I. In this scenario, would you offer your vessel for charter if it involved 1 charter/year? a. Yes b. No
2, In this scenario, would you offer your vessel for charter if it involved 3 charters/year? a. Yes b. No
3. In this scenario, would you offer your vessel for charter if it involved 6 charters/year? a. Yes b. No



143

CHARTER SCENARIO #3

Project Setup: Your "Ideal

Compensation: $1,000 per day

Skipper consulted?: YES

Days at sea: Six

Very Undesirable Very Desirable

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1. In this scenario, would you offer your vessel for charter if it involved 1 charter/year? a. Yes b. No
2. In this scenario, would you offer your vessel for charter if it involved 3 charters/year? a. Yes b. No
3. In this scenario, would you offer your vessel for charter if it involved 6 charters/year? a. Yes b. No

CHARTER SCENARIO #4

Project Setup: Your "Existing"

Compensation: $1,000 per day

Skipper consulted?: NO

Days at sea: l'hree

Vtry Undesirable Ntii Very Desirable

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1. In this scenario, would you offer your vessel for charter if it involved 1 charter/year? a. Yes b. No
2. In this scenario, would you offer your vessel for charter if it involved 3 charters/year? a. Yes b. No
3. In this scenario, would you offer your vessel for charter if it involved 6 charters/year? a. Yes b, No

CHARTER SCENARIO #5

Project Setup: Your "Existing"

Compensation: $5,000 per day

Skipper consulted?: YES

Days at sea: Three

Very Undesirable Very Desirable

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1. In this scenario, would you offer your vessel for charter if it involved I charter/year? a. Yes b. No
2. In this scenario, would you offer your vessel for charter if it involved 3 charters/year? a. Yes b. No
3. In this scenario, would you offer your vessel for charter if it involved 6 charters/year? a. Yes b. No

Page-l8
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If you would like to add any comments about this survey or this research project, please feel free to write in the
space below. Please contact us if you would like to add additional comments.

THANK YOU FOR YOUR TIME!!!

PLEASE STUFF THIS SURVEY IN THE POSTAGE-FR}E
ENVELOPE PROVIDED AND DROP IT IN TIlE MAIL.

Page-19
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Appendix C

Simple Tabulated Results of Mail Questionnaire
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RESULTS

INDUSTRY - SCIENTIST
COOPERATIVE RESEARCH

Industry involvement in scientific research

IMPORTANT - PLEASE READ!

This section contains the tabulated results for most questions for fisherman, processor, scientist, and
manager respondents. Unless indicated otherwise:

* scientists and managers are consolidated under the term 'scientists'
* processors and fishermen are consolidated under the term 'industry
* results are given in percentages for a particular group (e.g., industry, scientists, etc.)

Due to differences in questionnaire versions, the question order in the results does not necessarily follow
the order in which the questions appeared in the original questionnaires.

Page-i
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Which of the following statements best describes your opinion of the OVERALL
effectiveness of the current data collection, analysis, and decisionmaking process for the
West Coast groundfish fishery? (Circle one choice.)

INDUSTRY ISCIENTISTSI

0 0 a. Current process is excellent and should be a model
for other fisheries.

1 3 b. Current process is satisfactory; no significant
modifications necessary.

8 23 c. Parts of the process are slightly flawed and need
minor modifications.

47 54 d. Parts of the process are seriously flawed and need
significant modifications

30 1 e. Entire process is seriously flawed and needs
significant modifications.

7 10 f. Don't know/No opinion

7 8 Didn't answer

In which of the following areas of the current scientific and management process do the
most serious problems occur? (Rank your TOP THREE choices by placing the letters
corresponding to those choices in the boxes provided.)

Most 2nd Most 3rd Most
Serious Serious Serious

2 4 5

16 11 8
20 13 9

2 4 4
3 5 5
2 2 2
1 4 5

18 15 14
12 15 12

11 16

5 3

9 10

24

1

12

INDUSTRY

a. Quality and quantity of landing information (i.e.,
information from dock sampling)

b. Quality and quantity of discard information
c. Information from NMFS-sponsored trawl surveys
d. Quality and quantity of basic life history information
e. Quality and quantity of ecosystem information
f. Quality and quantity of oceanographic information
g. Quality and quantity of socioeconomic information
h. Modeling and analysis of collected information
i. Harvest recommendations of the Groundfish

Management Team (GMT)
j. Policy decisions by the Pacific Fishery Management

Council (PFMC)
k. Other

Didn't answer/Not applicable
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In which of the following areas of the cunent scientific and management process do the
most serious problems occur? (Rank your TOP THREE choices by placing the letters
corresponding to those choices in the boxes provided.)

Most 2nd Most 3rd Most
Serious Serious Serious

7 8 5

27 25 10
12 9 5

7 10 10
11 14 11

0 3 7
2 2 5
3 6 12
1 5 4

12 5

4 0

14 15

15

17

SCIENTISTS

a. Quality and quantity of landing information (i.e.,
information from dock sampling)

b. Quality and quantity of discard information
c. Information from NMFS-sponsored trawl surveys
d. Quality and quantity of basic life history information
e. Quality and quantity of ecosystem information
f. Quality and quantity of oceanographic information
g. Quality and quantity of socioeconomic information
h. Modeling and analysis of collected information
i. Harvest recommendations of the Groundfish

Management Team (GMT)
j. Policy decisions by the Pacific Fishery Management

Council (PFMC)
k. Other

Didnt answer/Not applicable

PART 1: Which of the following choices best describes your understanding of
cooperative research (i.e., involving industry in scientific research) in the West Coast
groundfish fishery? (Circle one choice.)

INDUSTRY SCIENTISTS

22 31 a. Significant understanding
43 42 b. Moderate understanding
29 24 c. Little understanding
5 3 d. No understanding
1 0 Didnt answer

PART 2: Which of the following choices best describes your understanding of the current groundfish
stock assessment process? (Circle one choice.)

INDUSTRY SCIENTISTS

19 28 a. Significant understanding
49 50 b. Moderate understanding
27 20 c. Little understanding

5 1 d. No understanding
0 0 Didn't answer

Page-3
1



149

What is the potential of cooperative research (i.e., involving industry in scientific research)
for improving the science used in managing groundfish? (Circle one choice.)

INDUSTRY SCIENTISTS

59 46 a. Significant potential
28 39 b. Moderate potential

8 9 c. Little potential
2 0 d. No potential
4 5 e. Don't know
0 0 Didn't answer

PART 1: Please indicate the two fisheries which have contributed the most revenue to
your boat(s) in the past three years. Please indicate the gear type you typically employ in
those fisheries. (Circle a fishery AND a gear type for BOTH your primary fishery
AND your secondary fishery.)

Primary Fishery

a. Albacore
b. Crab (Dungeness)
c. Crab (all others)
d. Groundfish (Dover

sole, thornyhead
and/or sablefish)

e. Groundfish (all
others, including
rockfish)

f. Halibut
g. Pollock
h. Salmon
i. Shrimp
j. Whiting (hake)
k. Other

Didnt answer

12

1

44

18

2
3

2

3

6
3

5

FISHERMEN ONLY

Primary Gear Type

a. Gill net
b. Hook and line

(vertical line, "stick"
gear, "fly" gear, etc.)

c. Longline (fixed gear)
d. Pot/Trap
e. Trawl
f. Troll
g. Other

Didn't answer

1

4

20
17

50

2

4
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FISHERMEN ONLY, continued

PART 2: Within the past three years, have you participated in the live fish fishery? (Circleone
choice.)

a. Yes 78
b.No 20

Didn't answer 2

PART 3: Within the past three years, have you participated in the open access groundfish fishery?
(Circle one choice.)

a. Yes 30
b.No 66

Didn't answer 5

Of the following types of information that industry may collect without a scientist on
board (using sensors mounted on boats and gear, enhanced logbooks, or some other
means), please indicate which information would most improve fishery science. (Rank
your TOP THREE choices by placing the letters corresponding to those choices in the
boxes provided.)

Most 2nd Most 3rd Most
lmpvmnt. Impvmnt. Impvmnt.

3 6 10

2 4 2
1 4 3

5 8 12

5 5 4

23 25 13
7 9 10
4 8 13
0 4 8

44 19 14

4 2

1 6

,J

INDUSTRY

a. Oceanographic information (e.g., ocean temperature,
salinity, plankton levels)

b. Bottom type (e.g., sand, mud, rock, etc.)
c. Ocean and weather conditions (e.g., air temperature,

precipitation, swell, etc.)
d. Boat and gear information (e.g., horsepower, net type,

etc.)
e. More precise information on location and depth of

sets/tows
f. Bycatch and discard information
g. Length, weight, and species information of landed catch
h. Setting aside random samples of sets/tows for biologists
i. Market information (e.g., buyers' orders, etc.)
j. Interviewing fishermen for observational and qualitative

information (e.g., fishermen describing trends and/or
perceived changes in oceanographic, biological, or
ecological conditions, or changes in their fishing behavior)

k. Other

Didn't answer
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Of the following types of information that industry may collect without a scientist on
board (using sensors mounted on boats and gear, enhanced logbooks, or some other
means), please indicate which information would most improve fishery science. (Rank
your TOP THREE choices by placing the letters corresponding to those choices in the
boxes provided.)

Most 2nd Most 3rd Most
Impvmnt. Impvmnt. Impvmnt.

9 10 10

6 10 6
1 1 4

2 5 7

19 15 7

39 20 11

7 14 8

7 11 13
2 3 5
6 8 24

2 0

1 2 4

I

SCIENTISTSJ

a. Oceanographic information (e.g., ocean temperature,
salinity, plankton levels)

b. Bottom type (e.g., sand, mud, rock, etc.)
c. Ocean and weather conditions (e.g., air temperature,

precipitation, swell, etc.)
d. Boat and gear information (e.g., horsepower, net type,

etc.)
e. More precise information on location and depth of

sets/tows
f. Bycatch and discard information
g. Length, weight, and species information of landed catch
h. Setting aside random samples of sets/tows for biologists
i. Market information (e.g., buyers' orders, etc.)
j. Interviewing fishermen for observational and qualitative

information (e.g., fishermen describing trends andlor
perceived changes in oceanographic, biological, or
ecological conditions, or changes in their fishing behavior)

k. Other

Didn't answer

PART 1: Refer to Q-6 and the information that you selected as providing the "Most
improvement" for fishery science. Do you believe that industry members, with
appropriate incentives, would be willing to collect that information using their own
vessels and/or gear during normal fishing operations (i.e., not a chartered vessel)?
(Circle one choice.)

INDUSTRY
f

SCIENTISTS

79 72 a. Yes Please answer Part 2
8 11 b. No of this question.
7 12 c. Don't know
6 6 Didn't answer

Note: Participants' responses reflect their perception of this question as it relates to their response to the
previous question. As such, "yes" and "no' responses do not necessarily convey the same opinion.
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PART 2: What level of compensation do you believe would be necessary for industry to collect that
information? (Again, this does not refer to chartered vessels.) (Circle one choice.)

INDUSTRY SCIENTISTS

20 15 a. No compensation (free)
16 18 b. "Symbolic' compensation (hat, book, sweatshirt, etc.)
10 12 c. $50-$l0opertrip
13 11 d. $100-$500 per trip
7 2 e. Greater than $500 per trip (If you selected "e", please tell us

your required compensation: $________
20 22 f. Don't know
14 21 Didn't answer

PART 1: We are interested in your opinion of information collected through cooperative
research projects. For each of the following potential cooperative research projects, consider
the information that will be produced. Then, for each of the projects, rate the information
according to its potential to improve fisheries science AND what you think it will cost to
produce that information. (Circle a rating for BOTH "potential to improve fisheries
science" AND "total costs" for EACH letter below. Circle "N/A" if it is not applicable,
or if you have no opinion.)

INDUSTRY

POTENTIAL TO IMPROVE FISHERIES SCIENCE

Mod- Very Didn't
None Low erate High High N/A Answer

a.) 9 21 20 21 20 2 6 ............ Comprehensive observer program
b.) 7 18 40 17 8 4 7 ............ Improving existing logbook program
c.) 10 16 32 15 9 9 9 ............ Developing electronic logbooks
d.) 6 16 33 18 10 8 9 ............ Using vessels to collect oceanographic data
e.) Independent industry-scientists/managers

6 10 29 18 12 12 12 ............ research organization
f.) Interview program to provide observational

5 12 29 25 11 5 12 ............ and/or qualitative data
g.) 5 12 22 21 9 14 17 ............ Industry-platform resource surveys
h.) Ad-hoc experiments between scientists and

8 12 27 20 11 8 14 ............ industry
i.) Industry groups hiring independent scientists

8 15 21 22 18 4 12 ............ to participate in fisheries science
j.) 0 0 1 1 5 0 0 ............ Other(s)
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SCIENTISTS

POTENTIAL TO IMPROVE FISHERIES SCIENCE

Mod- Very Didn't
None Low erate Hinh Hi2h N/A Answer

a.) 0 2 14 34 48 2 1 ............ Comprehensive observer program
b.) 0 19 47 21 5 6 1 ............ Improving existing logbook program
c.) 3 17 37 27 8 8 1 ............ Developing electronic logbooks
d.) 0 27 36 21 10 3 3 ............ Using vessels to collect oceanographic data
e.) Independent industry-scientists/managers

2 23 40 17 10 5 3 ............ research organization
f.) Interview program to provide observational

3 31 44 14 5 3 1 ............ and/or qualitative data
g.) 1 10 28 38 10 11 3 ............ Industry-platform resource surveys
h.) Ad-hoc experiments between scientists and

0 15 38 29 8 6 3 ............ industry
i.) Industry groups hiring independent scientists

2 31 40 19 5 2 1 ............ to participate in fisheries science
j.) 0 0 0 3 2 0 0 ............ Other(s)

INDUSTRY

TOTAL COSTS

Mod- Very Didn't
None Low erate Hi2h Hi2h N/A Answer

a.) 2 3 14 22 47 5 8 .......... Comprehensive observer program
b.) 12 55 14 3 2 5 10 .......... Improving existing logbook program
c.) 2 11 19 27 21 7 13 .......... Developing electronic logbooks
d.) 3 16 29 23 8 7 15 .......... Using vessels to collect oceanographic data
e.) Independent industry-scientists/managers

2 7 27 22 17 9 17 .......... research organization
f.) Interview program to provide observational

4 32 29 9 6 5 16 .......... and/or qualitative data
g.) 3 15 29 11 8 11 23 .......... Industry-platform resource surveys
h.) Ad-hoc experiments between scientists and

2 16 33 17 6 7 19 .......... industry
L) Industry groups hiring independent scientists

2 4 22 29 24 5 14 .......... to participate in fisheries science
j.) 2 2 1 1 1 0 0 ............ Other(s)
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SCIENTISTS

TOTAL COSTS

Mod- Very Didn't
None Low erate Hi2h Hi2h N/A Answer

a.) 0 2 17 38 39 3 2 .......... Comprehensive observer program
b.) 1 64 24 2 0 7 2 .......... Improving existing logbook program
c.) 0 10 31 38 10 11 2 .......... Developing electronic logbooks
d.) 0 26 36 25 5 4 4 .......... Using vessels to collect oceanographic data
e.) Independent industry-scientists/managers

0 14 24 34 15 9 5 .......... research organization
1.) Interview program to provide observational

0 34 47 14 1 4 1 .......... and/or qualitative data
g.) 0 8 33 34 8 12 5 .......... Industry-platform resource surveys
h) Ad-hoc experiments between scientists and

0 12 49 24 4 9 3 .......... industry
1.) Industry groups hiring independent scientists

0 4 29 43 17 5 2 .......... to participate in fisheries science
j.) 0 2 3 1 1 0 0 .......... Other(s)

INDUSTRY

PART 2: Of the potential cooperative research projects listed above, are there any in which you would
not participate, under any circumstances? Are there any projects listed that you believe scientists would
not support? (On the spaces below, please list the letter of any cooperative research project(s) that
you would NOT participate in and those that you believe scientists would not support.)

PROJECT

I
c L

I would not participate in the
following project(s) ............................. 15 1 7 3 2 0 2 4 7 0

[FISHERMEN ONLY]
I believe that scientists would not

support the following project(s).......... 0 4 2 2 6 3 5 5 15 2

SCIENTISTS

PROJECT

I

IL L 1k
I would not support the
following project(s)............................. 0 2 0 0 7 3 5 1 12 0

I believe that industry would not part-
icipate in the following project(s)....... 15 2 4 0 2 1 0 2 3 0
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It has been suggested that some industry members dispute the downward trend in several
recent stock assessments because this decline is not being seen on the fishing grounds.
With this in mind, please indicate your level of agreement with the following statement:

"Improvements in commercial fishing gear and associated electronic devices have improved the fleet's
efficiency to the point that it is difficult for fishermen to see a decline in fish abundance because they are
still catching lots of fish."

INDUSTRY SCIENTISTS

13 32 a. Strongly agree
25 44 b. Somewhat agree
29 13 c. Somewhat disagree
29 5 d. Strongly disagree

2 6 e. Don't know/No opinion
2 0 Didn't answer

Please indicate your level of agreement with the following statement:

"The inadequacy of science and the increasing emphasis on 'uncertainty' in fisheries
science are reducing harvest quotas, rather than any actual decline in the stocks
themselves." N: We are referring to groundfish stocks in general here, and not any
particular species.

INDUSTRY SCIENTISTS

31 1 a. Strongly agree
37 16 b. Somewhat agree
14 33 c. Somewhat disagree
11 46 d. Strongly disagree
6 4 e. Don't know/No opinion
2 0 Didn't answer

JWhat is your opinion on logbook information as it applies to the current system used in the
West Coast groundfish fisheries? (Circle the one statement that MOST CLOSELY
represents your opinion.)

INDUSTRY SCIENTISTS

9 1 a. Logbook information should be used in conducting stock
assessments, and the current logbook system (data collection
AND analysis) needs no modifications.

30 28 b. Logbook information should be used in conducting stock
assessments, but the current logbook system (data collection
AND analysis) needs minor modifications.

23 43 c. Logbook information should be used in conducting stock
assessments, but the current logbook system (data collection
AND analysis) needs significant modifications.

16 5 d. Logbook information should not be used in conducting stock
assessments no matter what modifications are made.

19 23 e. Don't know/No opinion
Page-lO3 0 Didn't answer
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We are interested in your perception of the current relationship between and among
industry members in general and scientists/managers in general. (For EACH of the
following letters below, circle the number indicating the level of each characteristic
that you believe exists. Circle "N/A" if it is not applicable, or if you have no opinion.)

INDUSTRY

BETWEEN INDUSTRY AND SCIENTISTSIMANAGERS

A Mod- Signif- Didn't
None Little erate icant Complete N/A Answer

a. Trust .......................................... 31
b. Communication ........................ 11
c. Common goals/objectives ......... 20

50 15 1 0 0 3
47 31 5 0 0 5
34 24 14 2 1 5

AMONG INDUSTRY MEMBERS

A Mod- Signif- Didn't
None Little erate icant Complete N/A Answer

d. Trust.......................................... 10
e. Communication ........................ 5
f. Common goals/objectives ......... 5

24 46 14 1 0 5
22 43 23 1 0 6
19 38 29 3 0 7

AMONG SCIENTISTS/MANAGERS

A Mod- Signif- Didn't
None Little erate icant Complete N/A Answer

g. Trust.......................................... 12 23 37 14 3 6 5
h. Communication ........................ 7 18 38 21 3 5 7
i. Common goals/objectives ......... 9 19 36 19 5 5 7

SCIENTISTS

BETWEEN INDUSTRY AND SCIENTISTS/MANAGERS

A Mod- Signif- Didn't
None Little erate icant Complete N/A Answer

a. Trust.......................................... 7 59 26 4 0 4 0
b. Communication ........................ 0 39 47 10 0 4 0
c. Common goals/objectives ......... 1 28 37 29 1 4 0
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AMONG INDUSTRY MEMBERS

A Mod- Signif- Didn't
None Little erate icant Complete N/A Answer

d. Trust ......................................... 1 30 48 13 0 7 2
e. Communication ........................ 1 20 49 20 1 7 2
f. Common goals/objectives ........ 1 16 32 36 7 7 2

AMONG SCIENTISTSIMANAGERS

A Mod- Signif- Didn't
None Little erate icant Complete N/A Answer

g. Trust ......................................... 0 5 38 52 1 3 0
h. Communication ........................ 0 13 41 42 1 3 0
i. Common goals/objectives ........ 0 2 34 52 9 3 0

We are interested in your opinion of how the working relationship between industry
members and scientists/managers may be improved. (Rank your TOP TWO choices by
placing the letters corresponding to those choices in the boxes provided.)

INDUSTRY

Top choice 2nd choice

11 14
1 4

36 19

5 7

14 15

1 11

25 19

4 4
3 8

a. Scientists/managers visiting the docks more often
b. Industry visiting scientific facilities more often
c. Scientists/managers accompanying fishermen on fishing vessels
d. Informal coffees at local coffee houses between industry and scientists/

managers
e. Regularly scheduled meetings between industry and scientists/managers
1. Newsletter detailing current events with industry and scientists/managers
g. Organizing a formal and independent research organization comprised

of industry members and scientists/managers
h. Other

Didn't answer
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Top choice 2nd choice

17 15

3 8

32 20
6 8

21 23
4 11

13 11

4 3
1 2

ISCIENTISTS
I

a. Scientists/managers visiting the docks more often
b. Industry visiting scientific facilities more often
c. Scientists/managers accompanying fishermen on fishing vessels
d. Informal coffees at local coffee houses between industry and scientists!

managers
e. Regularly scheduled meetings between industry and scientists/managers
f. Newsletter detailing current events with industry and scientists/managers
g. Organizing a formal and independent research organization comprised

of industry members and scientists/managers
h. Other

Didn't answer

]We
are interested in your perception of how certain "agencies or institutions" (e.g.,

NMFS, CDFG, Oregon Trawl Commission, etc.) as a WHOLE, but NOT their individual
representatives, affect cooperation between industry and scientists/managers. For each of
the following institutions, please indicate whether you believe the institutions encourage or
discourage industry-scientific cooperation. (Circle a rating for EACH letter below.)

INDUSTRY

COOPERATION BETWEEN INDUSTRY & SCIENTISTS/MANAGERS

Strongly Somewhat Somewhat Strongly Didn't
iscourages Discourages Neither Encourages Encourages N/A Answer

a. NMFS ................................. 23
b. State agencies (e.g.,

ODFW, CDFG, WDFW).... 14
C. Pacific Fishery Manage-

ment Council (PFMC) ........ 11
d. Industry organizations (e.g.,

OR Trawl Commn., Fisher-
men's Mktg. Assn., etc.) ..... 4

e. Other .................................. 2

26 15 21 3 5 6

12 21 36 3 9 5

20 20 26 7 10 6

7 10 38 26 10 5

0 1 2 5 0 0
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ISCIENTISTS
I

COOPERATION BETWEEN INDUSTRY & SCIENTISTSIMANAGERS

Strongly Somewhat Somewhat Strongly Didn't
Discourages Discourages Neither Encourages Encourages N/A Answer

a. NMFS ................................. 5

b. State agencies (e.g.,
ODFW, CDFG, WDFW) ... 0

c. Pacific Fishery Manage-
ment Council (PFMC) ........ 0

d. Industry organizations (e.g.,
OR Trawl Commn., Fisher-
men's Mktg. Assn., etc.) ..... 0

e. Other .................................. 0

16 18 41 7 12 0

5 17 49 12 17 0

4 18 38 19 20 1

9 15 41 9 26 1

0 1 2 2 0 0

We are interested in your perception of the "conservation ethic" of certain groups (i.e.,

ISdlTISTSI

their attitude toward the long term sustainability of marine fish stocks) toward all marine
fish stocks. (Circle a rating for EACH letter listed below.)

INDUSTRY

CONSERVATION ETHIC TOWARD ALL MARINE FISH STOCKS

Very Somewhat Mod- Somewhat Very Didn't
JWeak Weak erate Strong Strong N/A Answer

a. Your own conservation ethic ........ 0 1 18 33 45 1 3
b. Scientists'/managers'

conservation ethic ......................... 4 5 15 26 41 4 5
c. Other industry members'

conservation ethic ......................... 7 15 32 26 11 4 5

d. Environmentalists'
conservation ethic ......................... 5 7 8 14 57 5 5

CONSERVATION ETHIC TOWARD ALL MARINE FISH STOCKS

IVery Somewhat Mod- Somewhat Very Didn't
JWeak Weak erate Strong Strong N/A Answer

a. Your own conservation ethic ........ 0 0 8 41 50 1 0
b. Other scientists/managers'

conservation ethic ......................... 0 0 12 57 30 0 1

c. Industry members'
conservation ethic ......................... 3 31 41 22 2 1 1

d. Environmentalists'
conservation ethic ......................... 0 1 3 12 79 3 1
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We are interested in your perception of the prevailing attitudes of certain groups toward
sustaining a long-term successful and profitable commercial fishing industry. For each of
the following groups listed below, indicate the level of interest you believe exists for

INDUSTRY

INTEREST IN SUSTAINING A PROFITABLE INDUSTRY

Very Somewhat Mod- Somewhat Very Didn't
Low Low erate High High N/A Answer

a. Your own interest .......................... 0 0 3 14 81 0 2
b. Other industry members'

interest ........................................... 2 4 13 27 50 1 4
c. Scientists/managers' interest ......... 12 16 30 17 18 3 4
d. Environmentalists' interest ............ 47 16 9 4 18 3 4

ISCIENTISTSI

INTEREST IN SUSTAINING A PROFITABLE INDUSTRY

Very Somewhat Mod- Somewhat Very Didn't
Low Low erate High High N/A Answer

a. Your own interest .......................... 0 1 9 31 59 0 0
b. Industry members' interest ............ 0 2 16 17 63 1 0
c. Other scientists/managers'

interest .......................................... 0 2 18 49 30 1 1

d. Environmentalists' interest ............ 12 38 23 8 16 3 1

The following statements describe philosophical views on the long run conservation and
use of majine fish stocks. (Please circle the one statement that MOST CLOSELY
reflects your own views.)

INDUSTRY
f

SCIENTISTS

9 6 a. There is no acceptable level of risk to stocks or ecosystem;
absolute protection of stocks should be the overriding principle.

62 85 b. Some risk is acceptable, but the scientific and management
process must demonstrate that industry is not taking an
unreasonable risk of overfishing the stocks.

23 9 c. Risk to stocks or ecosystem should be balanced by
socioeconomic risks to industry and community.

2 0 d. Risk to stocks or ecosystem should not be considered at all;
overriding principle should be today's jobs, income, and other
socioeconomic benefits to society.

2 0 e. Don't know/No opinion
3 1 Didn't answer
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PART 1: Presently, groundfish fishermen own a form of property rights in the fishery --
limited entry permits which can be purchased and sold on the open market. In exchange
for these property rights, do you believe industry should pay a significantly greater portion
of research and management costs than it currently does? (Circle one choice.)

INDUSTRY SCIENTISTS

16 73 a. Yes Please answer Part 2
74 17 b. No of this question.

5 7 c. Dont know
5 3 Didn't answer

PART 2: Please indicate what factors would need to change before industry should support a greater
portion of research and management costs. (Please indicate your TOP TWO choices by placing the
letters corresponding to those choices in the boxes provided.)

INDUSTRY

First choice 2nd choice
20 10 a. Implementing a stronger form of property rights such as

ITQs
18 17 b. Significantly reducing the number of licenses and effort in

the fishery
25 19 c. Industry taking more of a leadership role in organizing and

designing fisheries research
8 14 d. Increasing the amount of groundfish available for harvest
4 9 e. Other

12 7 f. Industry should not support a greater portion of research and
management costs under any circumstances

9 14 Didn't answer because of response to Part 1
5 11 Didn't answer, but should have

ISCTISTSI

First choice 2nd choice
13 9 a. Implementing a stronger form of property rights such as

ITQs
12 14 b. Significantly reducing the number of licenses and effort in

the fishery
3 5 c. Industry taking more of a leadership role in organizing and

designing fisheries research
1 3 d. Increasing the amount of groundfish available for harvest
5 2 e. Other
2 0 f. Industry should not support a greater portion of research and

management costs under any circumstances
62 62 Didn't answer because of response to Part 1

2 4 Didn't answer, but should have

Page-16
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Do you believe industry members would participate in a cooperative research project
knowing beforehand that the information they provided could potentially confirm small
stock size and reduce their quota in the short term? Keep in mind that a short term
reduction in quota might result in a larger quota in the long term if the stock is able to
rebuild. (Circle one choice.)

INDUSTRY SCIENTISTS

84 65 a. Yes
5 21 b. No

10 13 c. Don't know/No opinion
2 1 Didn't answer

]It
has been argued that a new, state-of-the-art research vessel, owned and operated by

NMFS, paid for with Federal tax dollars, and dedicated to West Coast groundfish research
would provide the best possible data for fisheries science. Others have argued that such a
boat is prohibitively expensive and that chartered industry vessels would be more cost-
efficient. Given the tradeoffs between data quality and cost, do you believe that the
research vessel is a worthwhile expenditure? (Circle one choice.)

INDUSTRY SCIENTISTS

14 45 a. Yes, the research vessel is a worthwhile expenditure.
77 41 b. No, the research vessel is not a worthwhile expenditure.

c. Don't know/No opinion
1 1 Didn't answer

PART 1: How long do you plan on remaining involved in fishery or marine-related
issues? (Circle one choice.)

INDUSTRY SCIENTISTS

0 1 a. Less than 6 months
1 0 b. 6 months to less than a year
1 2 c. 1 year to less than 2 years
3 8 d. 2 years to less than 5 years

14 24 e. 5 years to less than 10 years
25 29 f. 10 years to less than 20 years
52 35 g. More than 20 years

4 0 Didn't answer

PART 2: Is the timeframe you circled in the first part of this question diminished at all by any current
circumstances within the scientific or management process? (Circle one choice.)

INDUSTRY SCIENTISTS

51 14 a. Yes
45 86 b. No

5 1 Didn't answer
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PART 1: Please indicate your degree of involvement in the fishery management process
and policy planning in the past three years (e.g., participating in meetings, talking with
industry members, writing letters, etc.). (Circle one choice.)

INDUSTRY SCIENTISTS

27 36 a. Very involved ______________IPlease answer Part 2
I

44 34 b. Somewhat involved....J 10f this question.

20 22 c. Not very involved
7 7 d. Not at all involved
3 2 Didn't answer

PART 2: If you have been involved in the fishery management process and policy planning in the past
three years, please describe that involvement. (Circle ALL that apply.)

INDUSTRY SCIENTISTS

63 64 a. Attend meetings between scientists/managers and industry
42 21 b. Write letters to Council (PFMC) members,

scientists/managers, industry groups, newspapers, etc.
51 60 c. Speak with scientists or industry members informally
34 21 d. Speak before the Council (PFMC)
48 41 e. Involved with or work cooperatively with industry

organizations
7 11 f. Actively involved in environmental/conservation organizations
5 13 g. Other

22 25 Didn't answer because of response to Part 1
2 2 Didn't answer, but should have

Are you a member of any fisheries, environmental, conservation, or other organizations?
(Circle ALL that apply.)

SCIENTISTS ONLY

29 None
41 a. American Fisheries Society
10 b. Audubon Society
2 c. Cousteau Society
5 d. Environmental Defense Fund
1 e. Greenpeace

19 f. National Geographic Society
7 g. Pacific Marine Conservation Council
8 h. Pacific States Marine Fisheries Commission
6 i. Sierra Club

17 j. The Nature Conservancy
24 k. Other

5 1. AIFRB Page-18
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Are you a member of any commercial fishing or other organizations? (Circle ALL that apply.)

FISHERMEN ONLY

20 None
0 a. American Fisheries Society
0 b. Center for Marine Conservation
4 c. Coast Draggers Association
5 d. Coos Bay Trawlers Association
0 e. Cousteau Society
0 1. Environmental Defense Fund

22 g. Fishermen's Marketing Association
3 h. Fishermen's Wives Association
2 I. Greenpeace
4 j. Humboldt Marketing Association

10 k. Midwater Trawlers Cooperative
2 1. National Audubon Society
7 m. National Geographic Society

14 n. Oregon Trawl Commission
9 o. Pacific Coast Federation Fishermen's Associations
3 p. Pacific States Marine Fisheries Commission
2 q. Point Conception Groundfishermen's Association
4 r. Salmon Trollers Marketing Association
1 s. Sierra Club
3 t. Southern California Trawlers Association
2 u. The Nature Conservancy
9 v. West Coast Fishermen's Alliance
9 w. West Coast Seafood Processors Association

34 x. Other
2 y. California Seafood Council
3 z. Pacific Marine Conservation Council
4 aa. Fishing Vessels Owners' Association

Who is (or was, if you are retired) your primary employer? (Circle one choice.)

SCIENTISTS ONLY

31 a. Federal fish or wildlife agency
5 b. Other Federal agency

36 c. State fish or wildlife agency
0 d. Other state agency

20 e. University
0 f. Independent research lab or institution
1 g. Non-profit organization
7 h. Other
0 Didn't answer
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How many years have you been involved in fishery or marine-related issues? How many
years have you been involved in West Coast groundfish fisheries?

INDUSTRY SCIENTISTS

Mean: 28 Mean: 18 a. Years involved in commercial fishing or marine-related
Range: 1 66 Range: 2 - 51 issues

Mean: 20 Mean: 10 b. Years involved in West Coast groundfish fisheries
Range: 0 66 Range: 0 40

Scientists: Where is (or was, if you are retired) your place of employment?
Industry: In which region do you conduct most of your business?

INDUSTRY SCIENTISTS

11 10 a. Southern California
12 17 b. Central California
15 8 c. Northern California
13 3 d. Southern Oregon
11 14 e. Central Oregon
13 4 f. Northern Oregon
12 4 g. Coastal Washington
10 23 h. Puget Sound area
2 i. Alaska
1 8 j. Other
1 0 Didn't answer

PART 2: Within the past three years, how often have you fished in Alaskan waters?

FISHERMEN ONLY

23 a. Frequently
3 b. Occasionally
3 c. Rarely

67 d. Never
1 e. Don't know/Not applicable
2 Didn't answer
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you:

Please circle ALL of the following options that apply (or applied, if you are retired) to

SCIENTISTS ONLY

1 a. Anthropologist/sociologist
13 b. Computer/database/network specialist
5 c. Council member (PFMC)

20 d. PFMC panelist (e.g., GMT, Habitat, SSC, STAR, STAT, etc.)
19 e. Director/supervisor
26 f. Ecologist

5 g. Economist
5 h. Editor
7 i. Environmentalist
5 j. Extension agent

73 k. Fisheries biologist
13 1. Habitat specialist
13 m. Observer
12 n. Oceanographer
11 o. Physiologist/systematist/life history scientist
22 p. Port sampler

3 q. Retired
11 r. Statisticallmathematical specialist
18 s. Stock assessment scientist
9 t. Student

17 u. University professor or researcher
10 v. Other
0 Didn't answer

Please circle ALL of the following options that apply (or applied, if you are retired) to
you:

FISHERMEN ONLY

91 a. Boat owner
3 b. Council member (PFMC)
1 c. Panelist on GAP, Habitat, or other PFMC panel

17 d. Deckhand
1 e. Editor of a commercial fishing publication
6 f. Environmentalist

34 g. Officer in a commercial fishing organization
89 h. Permit owner
9 i. Processor (owner, manager, or employee)
6 j. Retired
1 k. Current or former fisheries scientist or extension agent

66 1. Skipper
6 m. Other
3 Didn't answer

166
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PART 1: Have you ever been employed in the commercial fishing industry?

SCIENTISTS ONLY

19 a. Yes
81 b. No

0 Didn't answer

PART 2: Within the past three years, how many times have you been aboard a fishing vessel during
fishing operations while serving in a professional capacity (e.g., as an observer, conducting research,
etc.)?

36 a. Never
25 b. 1-2 times
21 c. 3-7 times
11 d. 8-15 times
7 e. More than 15 times
0 Didn't answer

FISHERMEN ONLY

For owners only: How many fishing vessels do you own? How many limited entry
permits do you own?

Mean: 1.6 a. # fishing vessel(s)
Range: 0 - 8

Mean: 2.4 b. # permit(s)
Range: 0 - 12

For both owners and operators: Please provide us with information on your most important boat (i.e.,
the one which contributes the most to your total revenues.)

Mean: 60 a. Length (feet)
Range: 22 124

Mean: 402 b. Engine (horsepower)
Range: 85 - 1750
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Over the past three years, what has been your average gross family income, and what
percentage of that has been derived from your fishing or your marine-related work? (Circle
a choice for BOTH income AND approximate percent derived from your fishing or
marine-related work.)

GROSS FAMILY INCOME (per year)

IFISHERMENI SCIENTISTS

4 7 a. Less than $24,999
17 26 b. $25,000 to $49,999
18 29 c. $50,000 to $74,999
16 24 d. $75,000 to $99,999
26 8 e. $100,000 to $299,999

7 0 f. $300,000 to $ 599,999
1 0 g. $600,000 to $1 million
2 0 h. More than $1 million

10 5 Didn't answer

APPROXIMATE %J)ERIVED FROM YOUR FISHING OR MARINE-RELATED WORK

IFISHERMENI SCIENTISTS

3 3 a. Less than 10%
1 4 b. 10%to24%
6 10 c. 25%to49%

11 21 d. 50%to74%
15 20 e. 75%to95%

How old are you?

INDUSTRY SCIENTISTS

Mean: 50 Mean: 45
Range: 31 - 82 Range: 23 -74
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Please circle the highest level of education you have completed.

SCIENTISTS

0 a. High school diploma
1 b. Junior college degree or certificate
1 c. Vocational/technical college degree or certificate
1 d. Some college

16 e. Bachelor's degree
15 f. Some post graduate education
35 g. Master's degree
30 h. Doctoral degree

0 Didn't answer

INDUSTRY

1 a. Elementary school
5 b. Junior high school

27 c. High school diploma
7 d. Junior college degree or certificate
7 e. Vocational/technical college degree or certificate

24 f. Some college
13 g. Bachelor's degree
7 h. Some post graduate education

i. Post graduate degree(s)
3 Didn't answer

IFISHEEN ONLY

How many members of your immediate family are involved in your fishing business (e.g.,
crew, bookkeeping, etc.)?

Mean: 2.0 # family members
Range: 0 9

Page-24
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PART 1: We would like you to design your own "IDEAL" industry-scientist cooperative
research project. For EACH characteristic listed below, determine the level of that
characteristic that you find most desirable. (Circle a "characteristic level" for EACH
characteristic listed.)

Contract Tvne

INDUSTRY SCIENTISTS

7 2 a. Informal: handshake, your word, etc.
53 25 b. Simple written contract using 'standard' English (1 page)
23 48 c. More detailed contract covering most probable contingencies,

clauses, etc. (4-5 pages)
7 17 d. Highly detailed contract covering all possible contingencies,

clauses, etc. (10 pages)
6 6 e. Don't knowlN.A.
5 3 Didn't answer

Biddin2 Process

INDUSTRY SCIENTISTS

26 32 a. Competitive bidding process; all information about bidders (name,
bid amount, etc. kept confidential

48 44 b. Competitive bidding process; information about bidders released
to public

7 10 c. Non-competitive bidding process (scientists decide who may
submit a bid)

14 10 d. Don't knowfN.A.
6 3 Didn't answer

Payment Type

INDUSTRY SCIENTISTS

25 32 a. Payment in cash
4 2 b. Payment in extra quota allocation that must be harvested within 2

weeks after conclusion of charter
26 12 c. Payment in extra quota allocation that may be harvested over

several months at skipper's convenience
30 41 d. Some combination of cash and quota allocation
10 12 e. Don't knowlN.A.

5 2 Didn't answer

Payment Details

INDUSTRY SCIENTISTS

7 12 a. Paid per "successful" day of research as determined by chief
scientist

34 32 b. Paid per day on the water, regardless of weather, equipment,
problems, research "success", etc.

42 42 c. Before charter begins, skipper and chief scientist agree upon
payment amount for the entire charter

11 11 d. Don't knowfN.A.
6 3 Didn't answer

Page-25



Geographical Range of Project

INDUSTRY SCIENTISTS

32 16 a. Local: involvement on port-by-port basis
15 16 b. Statewide
41 55 c. Coastwide: CA, OR, and WA

7 11 d. Don't knowfN.A
5 3 Didn't answer

Participation

INDUSTRY SCIENTISTS

50 45 a. Industry responds to scientists request for volunteers
22 24 b. Scientists directly solicit industry volunteers at random

2 9 c. Govt requires participation from boats selected at random
11 8 d. ALL boats required to participate
9 11 e. Don't knowfN.A.
5 3 Didn't answer

Scientists' Affiliation

INDUSTRY SCIENTISTS

11 2 a. State scientists (CDFG, ODFW, WDFW)
4 1 b. Federal scientists (NIVIFS)

10 2 c. University scientists (OSU, U of W, etc.)
59 90 d. Any combination of scientists
10 3 e. Don't know/N.A.
5 3 Didn't answer

Involvement in Project Design

INDUSTRY SCIENTISTS

3 10 a. Project designed by gov't or university scientists
51 82 b. Gov't or university scientists cooperate in project's design with

industry & industry scientists
16 3 c. Project designed by industry and industry scientists (subject to

gov't approval)
16 1 d. Project designed by industry and industry scientists (gov't

approval not required)
9 2 e. Don't knowlN.A.
5 2 Didn't answer

Results & Recommendations

INDUSTRY SCIENTISTS

171

6 23 a. All results & recommendations compiled by gov't or university
scientists

65 71 b. Gov't or university scientists cooperate with industry scientists in
compiling results & recommendations

14 2 c. All results & recommendations compiled by industry or industry
scientists

10
5

2

2
d. Don't knowfN.A. _______
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Part 2: Please follow the same instructions as in Part 1, but now circle the letter for each
characteristic that corresponds to EXISTING industry-scientist research projects. (Circle a
"characteristic level" for EACH characteristic listed.)

Contract Tvne

INDUSTRY SCIENTISTS

4 4 a. Informal: handshake, your word, etc.
18 4 b. Simple written contract using "standard' English (1 page)
14 22 c. More detailed contract covering most probable contingencies,

clauses, etc. (4-5 pages)
17 20 d. Highly detailed contract covering all possible contingencies,

clauses, etc. (10 pages)
38 46 e. Don't know/N.A.

9 4 Didn't answer

Biddin2 Process

INDUSTRY SCIENTISTS

172

22 30 a. Competitive bidding process; all information about bidders (name,
bid amount, etc. kept confidential

16 12 b. Competitive bidding process; information about bidders released
to public

10 6 c. Non-competitive bidding process (scientists decide who may
submit a bid)

43 48 d. Don't know/N.A.
10 4 Didn't answer

Payment TVDe

INDUSTRY SCIENTISTS

24 34 a. Payment in cash
2 3 b. Payment in extra quota allocation that must be harvested within 2

weeks after conclusion of charter
7 2 c. Payment in extra quota allocation that may be harvested over

several months at skipper's convenience
13 13 d. Some combination of cash and quota allocation
11 3 e. Don't know/NA.

Didn't answer

Payment Details

INDUSTRY SCIENTISTS

5 6 a. Paid per "successful" day of research as determined by chief
scientist

17 25 b. Paid per day on the water, regardless of weather, equipment,
problems, research "success", etc.

20 16 c. Before charter begins, skipper and chief scientist agree upon
payment amount for the entire charter

47 50 d. Don't knowfN.A.
11 3 Didn't answer
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Geographical Range of Project

INDUSTRY
f
SCIENTISTS

9 18 a. Local: involvement on port-by-port basis
7 11 b. Statewide

35 23 c. Coastwide: CA, OR, and WA
39 45 d. Don't knowIN.A
11 4 Didn't answer

Participation

INDUSTRY
J

SCIENTISTS

31 40 a. Industry responds to scientists' request for volunteers
15 12 b. Scientists directly solicit industry volunteers at random

1 2 c. Govt requires participation from boats selected at random
2 1 d. ALL boats required to participate

38 41 e. Don't knowlN.A.
13 4 Didn't answer

Scientists' Affiliation

INDUSTRY SCIENTISTS

6 7 a. State scientists (CDFG, ODFW, WDFW)
10 10 b. Federal scientists (NMFS)
6 0 c. University scientists (OSU, U of W, etc.)

21 44 d. Any combination of scientists
43 34 e. Don't knowfN.A.
14 4 Didn't answer

Involvement in Project Design

INDUSTRY SCIENTISTS

31 53 a. Project designed by govt or university scientists
7 11 b. Govt or university scientists cooperate in project's design with

industry & industry scientists
6 0 c. Project designed by industry and industry scientists (subject to

gov't approval)
5 0 d. Project designed by industry and industry scientists (gov't

approval not required)
38 32 e. Don't know/N.A.
13 3 Didn't answer

Results & Recommendations

INDUSTRY SCIENTISTS

173

36 58 a. All results & recommendations compiled by gov't or university
scientists

8 7 b. Gov't or university scientists cooperate with industry scientists in
compiling results & recommendations

7 1 c. All results & recommendations compiled by industry or industry
scientists

36 31 d. Don't knowJN.A. _______
13 3 Didn't answer Page-28j
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Appendix D

Report Submitted to Richard Methot (NWFSC FRAM Director)
Describing Four Case Studies of Industry-Scientist Cooperative Research
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27 November 1998

Dr. Richard Methot
Director
Fisheries Resource Analysis and Monitoring
Northwest Fisheries Science Center
National Marine Fisheries Service

Dear Rick:

I am submitting to you a brief description of four of the more sophisticated systems of
industry-scientist cooperative research that Gil and I have studied during the course of
our research. This is in draft form and has not been subject to final edits. This report is
only partially complete and consists of a short overview for two of the programs and a
bulleted summary of key points for each program to help answer the questions you raised
in your November 9 e-mail. I have also provided a brief report from my visit to the
Fishermen and Scientists Research Society annual meeting which may provide some
additional information on this organization. I will continue to work on the report over the
weekend and the remainder of the information should be ready by early next week.

Most of the information used in developing this summary was obtained from personal
communication and agency publications. Given that the field of industry-scientist
collaboration in fisheries research is rapidly evolving and that some of the systems that I
have described are very new, it is likely that some of the details may be out of date.
However, I have attempted to include all of the most recent developments whenever
possible.

Please feel free to contact me if you have questions about this summary or would like
further detail on any of the information I have provided. I would be pleased to discuss
with you these or any other of the cooperative research programs that we have studied.

Sincerely,

John Harms
(541) 737-6591
(541) 737-2064 (fax)
jharms@oce.orst.edu
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NEW ZEALAND

New Zealand's scientific and management processes have undergone significant
transformations since the early 1970s when its fisheries were prosecuted by a small
domestic fishing industry and significant foreign presence. After establishing a 200-mile
exclusive economic zone in 1978, domestic landings rose sharply, and, by 1983, concerns
were raised about harvest sustainability and overcapitalization of these common property
resources. In 1986, New Zealand instituted individual transferable quotas for its primary
commercial fisheries including hold, orange roughy, southern blue whiting, tuna, squid,
and rock lobster under a quota management system (QMS). The QMS is operated by the
Ministry of Fisheries (M0F) under full cost recovery where industry, via levies on quota,
bears most of the costs of science and management.

Industry participates in fisheries science in several ways. All fishermen must fill out
Quota Management Reports which are used to track landings against remaining quota.
Violations are considered theft and penalties for non-compliance are severe. All
fishermen must also complete catch and effort landing returns which collectmore
detailed information (e.g., gear type, amount of effort, location of catch, etc.) but thereare
fewer legal implications for non-compliance. Some fishermen fill out voluntary logbooks
and this information is considered to be very reliable.

Industry also participates in fishery-independent information gathering systems, and this
level of participation varies from fishery to fishery. Generally, industry's involvement in
fisheries science seems to be more extensive in higher-value fisheries including rock
lobster and orange roughy. MoF appears to place the highest credence on its fishery-
independent data including trawl and acoustic surveys. Resource surveys tend to be
conducted aboard research vessels to maintain data consistency, however, industry may
perform its own resource surveys to compete against government surveys. MoF scientists
occasionally accompany fishermen during fishing operations to sample portions of the
catch.

Most fisheries research projects are fully contestable (open to public bid) and the MoF
receives research proposals from: 1) quasi-governmental science agencies including the
National Institute of Water and Atmospheric Research (NIWA); 2) the national
commercial fishing organization Seafood Industry Council (SeaFIC); 3) staff scientists
employed by some larger private fishing companies; and 4) independent consulting firms.
MoF solicits bids for the projects and evaluates them on the basis of scientific capability,
cost, and prior history of research, if any.

The research institutes which secure contracts for resource surveys are also responsible
for producing assessments from the collected information. These assessments are
reviewed during a series of working group sessions where all interests including
governmental, commercial, recreational, native Maori, and environmental groups are
represented. In most cases, a final working group report is produced which reflects the
consensus of all interest groups on the stock's status. The next step in the scientific and
management process is a public Plenary session which is generally attended by a wider
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audience and results in a final, revised version of the working group report. In some
cases where consensus cannot be achieved, multiple reports are produced. Using the
Plenary report, each group produces a position statement recommending any changes in
the current Total Allowable Commercial Catch (TACC). The groups present their
positions to the Minister and the MoF during a series of TACC Council Meetings.
During this process, the Ministry develops its own position statement. The Minister
makes a final decision on any TACC changes based upon all information presented.
Interest groups, including the commercial fishing industry, can go to court to dispute
policy decisions. Generally, decisions are not reversed, however they may result in
subsequent procedural changes.

According to most reports, industry, scientists, and managers are pleased with the results
of the QMS process. They cite reductions in fleet size, increased industry profitability, an
open and public scientific process, and a clear split between science and policy as benefits
of the system. Environmental groups do not share this optimistic view of the fishery.
Among some of the problems they perceive are veracity in reporting and data collection,
industry suppression of data and unwillingness to address certain research questions,
increased emphasis on single stock management, and a continuation of industry's high
environmental discount rates.

Key Points

Funding

full cost recovery: the Ministry of Fisheries currently recovers all "avoidable"
management and research costs (costs which would not be incurred if the industry
did not exist) from industry in the form of levies on quotas.

Legislative/Statutory Authority

1963: government formation of the NZ Fishing Industry Board (NZI-IB), quasi-
governmental organization that represents the interests of the seafood industry and
serves an advisory role to government; now called the Seafood Industry Council
(SeaHC)

1983: "resource rental" (partial cost recovery) implemented

1986: QMS (quota management system) instituted; amends Fisheries Act 1983

1994: full cost recovery implemented

1995: Ministry of Fisheries (MoF) created with division of the former Ministry of
Agriculture and Fisheries (MAF)
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1995: MAF research component parceled out to National Institute of Water &
Atmospheric Research (NIWA), one of nine Crown Research Institutes (quasi-
governmental agencies)

1997: contestable research

Five year plan: move away from "avoidable costs" system towards efficiency-
based system; greater devolution of management services to industry; gradual
reduction in size and responsibilities of MoF

Organizational Structure

MoF is primary agency for fisheries management

NIWA is primary governmental provider of fisheries research

SeaFIC promotes NZ seafood industry; also employs fisheries scientists to
compete for research contracts; has also conducted its own stock assessments to
compete with "official" assessments

industry members and their consultants, along with the NZ government, other
stakeholders, and the general public participate and provide input into the
assessment process through working group and Plenary sessions

final policy decisions made by Minister of Fisheries

interest groups may occasionally go to court to contest decisions with which they
disagree

in the future, greater day-to-day management responsibility will reside with the
industry, although this will vary from fishery to fishery

Membership

all commercial fishermen and fishing companies must possess an ITQ(s) and are
eligible to participate the scientific and management processes as described above

Scope and Focus

the management and scientific as described represent the comprehensive
framework for New Zealand's fisheries science and management processes as
well as outline the roles of both government and the industry
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Quality Assurance

all scientific research and analysis (both industry and government provided) must
stand up to rigorous review by all interest groups in working group and Plenary
sessions

as most research is open to public bid, organizations, companies, or institutes
which conduct research or perform analyses that is determinedto be
unsatisfactory will be unlikely to be awarded future contracts

Institutional Problems

generally, most reports and opinions of industry members and government
representatives have been positive

environmental groups are likely the most vocal opponents; in particular,
Environmental Conservation organization (ECO), NZ's leading conservation
group: 1) disagrees with the plans to devolve greater science and management
responsibility to management; 2) disputes the commonly-held notion that stronger
property rights have resulted in better industry stewardship of the stocks; 3)
suggests that industry, in its interest to reduce science and management costs, has
(whether intentionally or unintentionally) withheld information that would reveal
stock declines and declines to fund what ECO believes is necessary and
fundamental research; 4) acknowledges that some stocks have rebounded since
the QMS was implemented, but believes that others, such as orange roughy are in
decline; 5) argues that the QMS emphasizes single-stock science and management
rather than ecosystem-level arrangements
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AUSTRALIA

Key Points

Funding

Australian Fisheries Management Authority (AFMA), via levies on quotas,
license fees (often paid by industry to state/territory management agencies which
in turn pay AFMA), or other means recovers a portion of the costs associated with
research and management; one source estimates this at 25% of all fisheries
research and 75% of AFMA's budget for commercial fisheries management

some sources suggest that AFMA may move to full cost recovery of research and
management costs for the Commonwealth's commercial fisheries

Legislative/Statutory Authority

1920's: Commonwealth Scientific and Industrial Research Organisation (CSIRO)
formed by Commonwealth government as its primary scientific research agency

1991: FRDC formed by the Primary Industries and Energy Research and
Development Act 1989

1992: AFMA established by the Fisheries Administration Act 1991; given
management authority for Commonwealth fisheries by the Fisheries Management
Act 1991

Organizational Structure

Australia's six state and two territory governments have management jurisdiction
of inland and marine fisheries out to three miles; the Commonwealth has
jurisdiction from three to 200 nautical miles; where state/territory and
Commonwealth laws are inconsistent, the Commonwealth's law takes priority; for
some fisheries, treaties and agreements exist between state/territory and



181

Commonwealth governments which grant all management responsibility to the
Commonwealth

AFMA manages approximately 13 fisheries, some of which are defined by
species, some by gear type, and others by geography; AFMA utilizes a variety of
management techniques to manage the Commonwealth's fisheries including
ITQ's (southern bluefin tuna, some species in the South East Fishery, and
proposed use on other South East Fishery species), seasonal and area closures,
gear restrictions, size restrictions, bag limits, etc.; AFMA has proposed greater
use of proportional property rights called statutory fishing rights (SFRs) in its
five-year plan

AFMA consists of three branches: Strategy and Planning, Fisheries, and
Operations; each branch reports to the Board of Directors and Managing Director;
AFMA operates management advisory committees (MACs) which are
consultative bodies consisting primarily of industry members with one
representative each from the management and scientific communities; MACs
assist in establishing research priorities and proposing changes in management

FRDC is the primary fisheries research funding organization; it receives money
from AFrvIA (part of the cost-recovery arrangement) as well as direct funding
from the Commonwealth government; FRDC consults with AFMA and directly
with the fishing industry before funding research projects; providers of scientific
research contract with FRDC in conducting research projects

the Commonwealth Scientific and Industrial Research Organisation (CSIRO) is
the primary provider of scientific fisheries research; other providers include the
Bureau of Research Scientists (BRS), Australian Bureau of Agricultural and
Resource Economics (ABARE), state and territory agencies, universities, and
various industry organizations and fishing companies

the Australian Seafood Industry Council (ASIC) is the peak industry organization
and receives funding from seafood sales tax, diesel fuel rebates, and other sources;
it consults with its constituents, MACs, and with AFMA directly and is advisory
body on management issues

Membership

not applicable; all commercial fishermen are subject to the jurisdiction and
decisions of the agencies, organizations, and institutions described herein

Scope and Focus

there are several ways in which industry participates in fisheries science, however
there is considerable variability from fishery to fishery
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AFMA requires that fishermen complete logbooks which record catch and effort
information, details of fishing gear and electronics, and in some cases,
information on interactions with seabirds, cetaceans, and turtles while fishing; this
information is incorporated into stock assessment models and there are penalties
for non-compliance; some fishermen participate in voluntary logbook programs
which provide length- and sex-frequency information on random samples of sets

most fisheries research is competitive and Commonwealth guidelines prohibit bias
in favor of large government organizations; FRDC decides the scientific and
logistic capability of research providers and is supportive of awarding contracts to
industry organizations

CSIRO has contracted with industry in the conduct of acoustic surveys for orange
roughy and payment is generally in the form of additional quota; CSIRO has also
employed industry vessels in exploratory charters in developmental fisheries;
CSIRO is currently analyzing data generated from industry surveys with those
generated from more rigorous(and more expensive) surveys conducted aboard
government vessels; CSIRO scientists also have programs for collecting
oceanographic information aboard fishing vessels during fishing operations

by most accounts, scientists, managers, and fishermen have stated that the
working relationship is generally good and that logbook compliance is
satisfactory; however, most individuals stated that there are always exceptions to
these rules; perhaps enhancing compliance with the logbook programs is the
breakdown of the fishing grounds into grids so that fishermen are not required to
supply exact lat.-long. information in the logbooks

Quality Assurance

all science must stand up to peer review within MACs and consultative
comminees (CCs) which provide scientific advice to the MACs

the management of the Commonwealth's scientific fisheries research process is
conducted by the FRDC which assesses an organization's scientific and logistic
capabilities before awarding any research contracts; organizations which provide
unsatisfactory research will be unlikely to be awarded future research contracts

Institutional Problems

some industry members believe that change to more accessible and "transparent"
research and management processes is progressing too slowly; it has been
suggested by industry that some more "traditional" scientists such as biologists
have resisted funding increases to other areas including economics and social
sciences; it has also been argued that current research programs still do not reflect
some of the priorities advanced by industry (however, many argue that the current
state is a better situation than five to seven years ago)



my subjective opinion is that jurisdiction, authority, funding sources, and the
variety of scientific agencies and institutions are rather convoluted; in some of my
correspondence with Australian scientists and managers, many individuals spoke
of "gray areas" within science and management processes
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FISHERMEN AND SCIENTISTS RESEARCH SOCIETY
(Halifax, Nova Scotia)

Key Points

Funding

membership dues

FSRS has received funding from DFO, Cooperation Agreement on Sustainable
Economic Development (SEDA), Atlantic Canada Opportunities Agency
(ACOA), Human Resource Development (HRD), Nova Scotia Centre for
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Environmentally Sustainable Economic Development (CESED), and the Nova
Scotia Department of Fisheries

accepts all gifts, grants, and donations of funding, equipment, or other resources

FSRS competes for government research contracts; its eventual goal is to be
financially self-sustaining

Legislative Authority

not applicable; FSRS is an independent industry-scientist research organization

Organizational Structure

non-profit society; not a lobby group

contracted manager; conducts Society's day-to-day business; facilitates
interaction between all members of the Society

five-person, elected Executive consisting of both fishermen and scientists;
provides direction to manager and Society's other committees; size of Executive
may be increased if necessary

other committees include Communication, Projects, and Training Committees

also employs data analysts and field technicians to facilitate conduct of projects

Membership

as of February 1998, 119 industry and 27 scientists were members; industry
members are primarily fixed-gear, inshore groundfish fishermen, although the
lobster, shrimp, and mobile gear sectors are represented; scientist members
include DFO employees and university employees from Daihousie University,
Bedford Institute of Oceanography, and others and include both "natural" and
social scientists

officially, FSRS membership is open to anyone over 18 who shares its objectives

Scope and Focus

seeks to improve fisheries science by making available information that only
fishermen can provide; combines members' unique knowledge, training,
equipment, and resources to conduct scientific projects (e.g., CTD information,
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tagging studies, spawning behavior, sentinel surveys) to improve the fisheries
information base

FSRS stresses education, training, and outreach among members to improve
communication and current industry-scientist working relationships; strives to
provide a forum for the exchange of information and ideas and provide a mutually
educational experience for both fishermen and scientists; actively recruits new
members

competes for DFO contracts (e.g., longline surveys) and works with non-member
DFO scientists and managers to collect information as necessary to improve
fisheries science

to establish and maintain a network of industry members and data technicians
which can collect, generate, and analyze information for use by the Society as
appropriate to provide for the long-term sustainability of the marine fishing
industry in Atlantic Canada

Quality Assurance

no formal structures in place, however contracts must be conducted according to
DFO (or other agency) specifications

FSRS projects and data are subject to the scrutiny of the entire FSRS
membership; little incentive to provide biased data for internal projects as DFO
does not base management decisions on results of these projects

voluntary nature of Society and its emphasis on obtaining best possible science
may have effect of "weeding out" individuals with agendas

Institutional Problems

current membership levels below projected estimates

appearance that certain members (both scientists and fishermen) do most of the
work

perception that Society is only recently "gaining credibility" with DFO in its
award of research contracts; perception that it is difficult to facilitate change in
DFO's operating procedures
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CANADIAN GROUNDFISH RESEARCH AND CONSERVATION SOCIETY
(British Columbia, Canada)

The Canadian Groundfish Research and Conservation Society (CGRCS) was formed in
1994 and is an independent, industry organization representing primarily members of
British Columbia's (B.C.) IVQ groundfish trawl fishery. In addition to the general
membership, CGRCS consists of a Board of Directors, a full-time manager, a part-time
science advisor, and other scientific and management consultants contracted on ad-hoc
basis. It is funded by industry relinquishments in excess of 30% over quota as well as
through gifts and donations.

The Society's goals are: 1) facilitate studies and activities which promote the
conservation of Canada's groundfish stocks and the sustainability of Canadian groundfish
fisheries; 2) receive and accept donations, contributions, and gifts and apply such
donations in such a way as will, in the opinion of the Board, be in the best interest of the
Society; and 3) cooperate with other organizations which have objectives similar to the
objectives of the Society. CGRCS aims to provide representation for the industry in all
applicable research and management activities, but it is not a lobby group. Further, the
Society seeks to establish greater credibility with the Department of Fisheries and Oceans
(DFO) by refraining from "playing politics."

CGRCS works cooperatively with DFO in prioritizing, funding, and conducting
groundfish research. The Society operates within established DFO frameworks including
membership on the Groundfish Trawl Advisory Committee (GTAC) and the Pacific
Stock Assessment Review Committee (PSARC). The Society is also working with DFO
in developing a long term research and assessment plan for Pacific groundfish which will
prioritize data needs and establish management strategies that provide for long-term stock
conservation as well as maximizing economic benefits to the industry. CGRCS has also
worked with DFO to make the stock assessment process more accessible to industry by
providing a mechanism for DFO consultation with experienced fishermen regarding
assessments' data, assumptions, and methodologies. In addition to its work with DFO,
the Society also funds other institutions and conducts its own scientific research including
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resource surveys and analysis of data compiled through the fishery's mandatory observer
program.

As a result of industry taking on more of a leadership role in the funding and conduct of
the fishery's scientific and management processes, CGRCS seeks greater industry input
into the decisions which affect its members. One of its projects includes an analysis of
the existing research and management structures for groundfish and identification of areas
where the structures might be improved or modified.

Another primary objective of the Trust is developing trusting and cooperative working
relationships among industry, science, and management. This outreach, coupled with
CGRCS's avoidance of lobbying and commitment to sound science and resource
conservation, has helped the Society build a strong reputation among government
scientists and managers and the industry.

Key Points

Funding

CGRCS receives proceeds from any relinquishments in British Columbia's IVQ
rockfish fishery that are in excess of 30% over quota

CGRCS accepts donations, contributions and gifts from any and all sources

Legislative/Statutory Authority

not applicable; CGRCS is an independent industry organization which works with
the DFO and other governmental agencies through existing frameworks

Organizational Structure

consists of a Board of Directors, full-time manager, part-time scientific advisor,
other consultants contracted on an ad-hoc basis (sometimes hired collaboratively
with DFO or other agencies), and general membership

Membership

currently composed of 61 members of B.C.'s IVQ groundfish trawl fishery;
although most members are trawlers, the Society is open to all industry members
who share the group's objectives; overall there are 142 limited entry groundfish
trawl permits in the fishery



Scope and Focus

facilitate studies and activities which promote the conservation of Canada's
groundfish stocks and the sustainability of Canadian groundfish fisheries

cooperate with other organizations which have objectives similar to the Society's
objectives; not a lobby group; funds research and employs its own consultants in
scientific and management projects

develop long-term harvest strategies and prepare an integrated long-term
groundfish research plan

works cooperatively with DFO on projects including membership in DFO's
Pacific Stock Assessment Review Committee (PSARC)

seeks to develop a trusting, cooperative working relationship among industry,
science, and management

Quality Assurance

none per Se, however close collaboration with DFO should ensure that research is
conducted according to appropriate standards

Institutional Problems

none identified
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GENERAL NOTES

As I mentioned previously, I would be pleased to discuss any of these programs, or the
institutions and unique situations which have given rise to them. Although I do not claim
to be an expert on all of these agencies, processes, institutions, or organizations, I think it
is possible that this brief report may not do justice to all of the complexities and
circumstances surrounding each of these situations. I would like to include a few
important observations which should be considered when evaluating these or any other
instance of industry-scientist cooperative research.

property rights and associated industry, science, and management institutions play
a very significant role in developing an environment in which industry-scientist
cooperative research can work; in many of the references I consulted, participants
and analysts doubted whether such cooperation could work in an open access
fishery or where allocation battles were the primary concern

each program was initiated at the urging of the fishing industry and not the
managing institutions; the two joint industry-scientist research societies (e.g., the
two Canadian examples) are comprised of volunteers only (i.e., only people who
want to be there and agree with the objectives of the organizations are present)
and this likely boosts chances for success

for joint industry-scientist research societies (e.g., the two Canadian examples) or
other limited cooperative partnerships it is important to start small and proceed
slowly; references for both societies warned of the dangers of growing too large
too quickly: it is better to build upon small successes and firm up support than to
try and accomplish too much as failures can erode the base of support for the
organization
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Appendix E

Research Summary Article Appearing in March 1999 Issue of Pacific Fishing
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DEVELOPING COOPERATIVE FISHERIES SCIENCE: A SURVEY OF WEST
COAST GROUNDFISH FISHERMEN, SCIENTISTS, AND MANAGERS

John Harms and Gil Sylvia

Results of a recent survey of scientists and industry members in the West Coast

groundfish fishery are yielding some important insights into the manner in which these

groups view the groundfish resource and its management. This mail survey, conducted

last summer by John Harms of Oregon State University's Marine Resource Management

program and Dr. Gil Sylvia of the Coastal Oregon Marine Experiment Station, reflects

the responses of 244 permit holders, skippers, and processors and 242 scientists,

researchers, and managers involved in groundfish issues.

The survey is one component of an ongoing research project investigating the

potential benefits of greater industry involvement in fisheries research. We initiated this

project in response to an emerging effort within the groundfish industry to develop

greater cooperation between industry and scientists in the conduct and analysis of

fisheries science. For several years, many industry leaders had argued that collaboration

between scientists and industry could not only supplement an inadequate fisheries

information base by tapping into industry's resources and expertise, but also lend greater

credibility to the fishery's science and management processes. These efforts fostered a

growing interest in industry-scientist collaboration and have led to several pilot

cooperative projects between the National Marine Fisheries Service (NIMFS) and the

industry. Our project, funded by NMFS' Northwest Fisheries Science Center, examines

international examples of cooperative research and focuses on the feasibility of industry-

scientist collaboration in the West Coast groundfish fishery. We designed the mail
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survey to elicit responses regarding the perceptions and attitudes of industry, scientists,

and managers toward current science and management processes, working relationships

between the groups, and greater involvement of industry in fisheries research.

Not unexpectedly, the survey results indicate significant differences in the groups'

perceptions of the fishery's science and management priorities as well as in their opinions

of each other's beliefs and motivations. Although more than two thirds of scientists and

almost 90% of industry agree that parts of the current science and management processes

for groundfish require significant modification, there is much less agreement over the

specific areas in which these modifications should be made. When asked to select three

areas of the science and management processes where they believe the most serious

problems are occurring, scientists' top five choices were: discard information (with 72%

of scientists selecting this option as one of their three selections), ecosystem information

(41%), Pacific Fishery Management Council (PFMC) harvest levels (36%), basic life

history information (3 1%), and NMFS trawl surveys (30%). Industry's top choices were:

PFMC harvest levels (55%), data modeling and analysis (52%), NIMFS trawl surveys

(45%), groundfish management team (GMT) harvest recommendations (43%), and

discard information (38%).

There also appears to be a disconnect between industry and scientists in their

perception of the fishery's research and management agencies. We asked respondents to

indicate whether they believed certain agencies tend to encourage or discourage

cooperation between industry and scientists. Fifty-six percent of scientists responded that

NTvIFS "strongly" or "somewhat" encourages industry-scientist cooperation, but less than

28% of industry shared this opinion. PFMC was perceived by 71% of scientists but less

than 40% of industry as encouraging industry-scientist cooperation. State fisheries



agencies fared the best among industry with 46% of this group indicating state agencies

tend to encourage cooperation. Sixty-four percent of scientists shared this view.

Results also appear to suggest that there is considerable pessimism within the

fishery concerning the perceptions industry and scientists have of each other. When

asked to rate their own conservation ethic toward marine fish, over 80% of industry

selected "very strong" or "somewhat strong." However, when we asked scientists to

indicate their perception of industry's conservation ethic, less than 24% of scientists

shared industry's view of themselves. Similarly, when scientists were asked to express

their own level of interest in sustaining a long-term, profitable industry, nearly 90%

selected "very high" or "somewhat high." When industry was given the opportunity to

provide its sense of scientists' interest in sustaining a long-term, profitable industry, less

than 28% indicated "very" or "somewhat high." In addition, 83% of industry and 69% of

scientists believed that there is currently "none" or "very little" trust between industry and

scientists.

Although the survey illustrates many fundamental differences in the values and

beliefs of scientists and industry, it also highlights some key areas of agreement between

the groups. When asked to indicate their views on the tradeoffs between biological and

economic risk, 75% of industry and 91% of scientists responded by selecting "absolute

protection of stocks should be the overriding principle" or "some [biological] risk is

acceptable, but science must demonstrate industry is not taking an unreasonable risk of

overfishing the stocks." There is also considerable agreement among both industry and

scientists that collaborating on research has the potential for improving fisheries science.

91% of scientists and 90% of industry indicated industry-scientist cooperative research
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has "significant" or "moderate" potential for improving the science used in managing

groundfish

This research also demonstrates a complexity and heterogeneity to many fisheries

issues that may often go unnoticed. In several instances, the survey results revealed that

there is more agreement among various "sub-groups" of industry and scientists than

within the groups themselves. In these cases, characteristics such as years spent in the

fishery, area of residence, or degree of involvement in the management process were

often better predictors of survey response than whether respondents were scientists or

industry members. Some common assumptions were also challenged during a series of

focus groups we held prior to designing the survey. Several scientists remarked that they

did not perceive fishermen as having low regard for the long-term conservation of the

stocks, but rather are driven to potentially harmful fishing practices by inappropriate

management systems. Similarly, many industry members stated that they have a high

degree of respect for the education and abilities of scientists, but that they believed

scientists simply have insufficient information for accurate fisheries science.

The lingering issue is whether the problems and differences among scientists,

managers, and industry will prevent successful collaboration in fisheries research. Is

there something endemic to marine fisheries that prevents these groups from coming

together? Or can cooperative research projects be designed in such a way that can take

advantage of the unique resources, perspectives, and expertise of industry and scientists

while avoiding the often adversarial nature of industry-scientist working relationships?

This matter is still open to discussion, but our research leads toward the conclusion that

cooperative research can be successful if certain principles are followed and projects are

carefully designed. There is consensus, however, that collaborative projects should be
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undertaken only if there is 1) equal partnership in planning and implementation, 2)

adequate funding, 3) competent management, and 4) commitment to begin small and

build on success.

Although there is evidence of support for cooperative research within many

segments of the fishery as a means of cost-effectively supplementing fisheries research, it

is unclear how these efforts would be organized and what form they should take. In

addition, even if successful industry-scientist collaboration can be achieved, it is not

known if the current science and management "institutions" are appropriate for

supporting cooperative research. It is important to understand the role that these

structures and systems play in driving cooperation and focus on developing those which

align the interests of scientists, managers, and industry. This may be the key to

successful sharing of knowledge, ideas, and observations that cost-effectively improve

fisheries science and ultimately generate the greatest benefit from the use of our fisheries

resources.

We are using the results of the survey and other project findings to assist in the

development of a workshop proposed for the West Coast in January 2000. This

workshop will feature industry and scientists from around the world providing their

unique perspectives and insights on cooperative research. For more information about

the survey results or the January 2000 workshop, please contact:

John Harms
(541) 737-6591
jharms@oce.orst.edu

Dr. Gil Sylvia
(541) 867-0284
gil.sylvia@hmsc.orst.edu




