
Abstract

With indications that fisheries production has plateued at a global capacity of 85 million
metric tons in the 1990's, further exploitation of marine stocks on a sustainable basis is
unrealistic. Economic development of coastal and regional economies will benefit from new
approaches to maximizing benefits from harvested products that include adding value
through additional processing, improving product characteristics, and improving marketing
efforts. Each of these strategies require improved working relationships between capture-
harvest/aquaculture, processing, and marketing sectors. This presents an organizational
challenge for a culture that has traditionally valued independence and does not have a
successful history of joint marketing efforts. New models for organizational development of
the seafood industry must ultimately be identified with greater levels of goal achievement of
industry participants

A model of factors affecting industry working relationships and goal realization was
developed to clarify what elements of inustry's task environment could constrain the
development of better working relationships. The model proposed that uncertainty and
organizational involvement were key elements of working relationship and goal realization.
These factors could also be tied to the amount of conflict between channel partners and
have an impact on the length of a firm's planning horizon. Satisfaction with working
relationships and goal realization among capture-harvesters, aquaculturists, and first buyers
were tested using data gathered from a mail survey instrument. The response rate was
relatively low, under 25% for all sectors. This limited our capabilities to to make inferences
for the entire U.S. seafood industry.

Incremental modeling of the full model through covariance (ANCOVA) and multivariate
analysis of covariance (MANGOVA) supports hypotheses that the degree to which a firm is
invovled in multiple sectors is a significant factor in determining levels of goal realization,
uncertainty, and conflict behavior. Regression analysis was supportive of the hypothesis
that a firm's planning horizon would be inversely proportional to a firm's uncertainty, and that
differences in perceptions of uncertainty exist between sectors. Testing using MANGO VA
also supported the notion that different sectors in the seafood industry would percieve
different levels of conflict behavior, and that there would be differences in their satisfaction
with working relationships. Generally, these sectoral differences indicate that aquaculturists
are not as challenged by uncertainty, conflict, and work relationships as capture-harvesters.
Tests using canonical correlation analysis (CCA) supports the hypothesis that working
relationships and goal realization are associated and suggested several dimmensions along
which canonical variate pairs were correlated.

Development of marketing channels in the seafood industry are constrained by uncertainty
and psychocultural characteristics of individuals that promote independence as an adaptive
behavior. Changing conditions in the task environment of small scale operators suggest that
new ways of working together will be more productive in the future. An important role exists
for fisheries managers and regional governments in removing of the constraints to
relationship marketing that currently exists.
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INTRODUCTION

As fisheries around the world reach maximum productive capacity, capture

harvest industries will need to implement new strategies for growth. Capture-harvesters

will no longer be able to make greater income simply by catching more fish. Managing

within the limits of global biological production limits has intensified competitive

pressures; value-added products are one way that industry can continue to grow and

diversify to meet the challenges of resource pressures. Value-added production,

however, is an information and technology intensive strategy that demands effective

communication of market information within and between sectors, and stable working

relationships between organizational levels within the industry.

The increasingly popular trend of privatizing common fishery resources -- --

through such mechanisms as individual transferable quotas (ITQs) and increasing

emphasis on aquaculture production of seafood products -- signals the end of "olympic"

style fishing and is a milestone in the organizational development of the fishing industry.

As posited by the ecological model of behavior -- human organization is an adaptive

response to external conditions -- changing from a common resource to private resource

models of fisheries management and seafood production should induce dramatic

changes in the organization of the seafood industry. Increasingly, as firms seek to

maximize the value of their landings rather than the quantity of their landings, the

organizational structure of the seafood industry will change accordingly.
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The role of innovation, technology, and capitalization in the organization of the

capture-harvest sector is a complex issue only briefly addressed in this work; yet its

impact on marketing of seafood products can be critical. In the past, technology was

driven by the need to increase catch per unit of effort. Now that these marginal returnes

from these efforts have plateaued, technology can be expected to be driven by market

needs: the need to keep product fresh; the need to need to achieve a certifiable level of

quality and safety and; the need to meet highly specialized markets. A fundamental

question is whether the application of relevent technology is suited to the highly

fragmented effort that has characterized much of the fishing industry throughout its

history.

Macro marketing research in recent years has focused on relationships that exists

between all sectors in an industry, including: 1) competitors; 2) suppliers and

distributors; 3) government and academic entities; 4) and the consumer. The seafood

industry has been left out of this discussion -- considering the unique problems

associated with the industry, this is understandable, yet unfortunate. The development

of relationship marketing as an organizational concept encompasses relational

contracting, working partnerships (Anderson and Narus, 1990), and co-marketing

alliances. Morgan and Hunt (1994) have argued that global competition occurs

increasingly between networks of firms and that to be a truly effective competitor in the

global economy requires one to be a trusted cooperator in some network.
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The goal of the following research presented here is to examine the perceptions

and attitudes of different sectors of the seafood industry towards adjacent sectors in

other to understand the marketing relationships that exists in the seafood Industry. A

second goal was to to investigate the potential for adapting to the seafood industry the

lessons of relationship marketing being developed for other industrial sectors.

Relationship marketing potentially could provide a model for rejuvenating a seafood

industry -- and coastal communities that have traditionally relied on coastal fisheries --

through the development of 1) underutilzed stocks; 2) value-added technology and

marketing; and 3) an increased awareness on the part of the Federal and State regulator

of the impact of their actions on market opportunities for seafood producers, processors,

and distributors. The specific objectives of this study included:

1) identifing and quantifying the attitudes, perceptions, and working
relationships between sectors in the Oregon and national seafood
industries;

2) determining what, if any, relationship exists between respondent's working
relationship with other sectors and their ability to achieve personal and
business goals associated with their industry; and

-3) using the insights provided by the survey, develop recommendations to
industry and policy sectors regarding potential methods to improve
efficiency.

The sectors which we surveyed are classified as follows: Producers are

capture-harvesters (fishermen), or aquaculturists/mariculturists, while first buyers are

those who purchase directly from the producers, such as a processor. We will use

the term "fishermen" and "capture-harvester" interchangeably in this report. Typically,
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the first buyers sell to second buyers who may be distributors, or wholesalers.

Retailers usually will purchase from second buyers, but may also buy directly from

producers or first buyers. Many operations may be vertically integrated with one or

more sector. For example, the first buyer may also have an interest in a retail market

or retail chain. The degree to which a firm is invested -- financially or organizationally

-- with multiple sectors of the seafood industry may be an important factor in

determining the degree of satisfaction of that firm in realizing its goals. The impact of

involvement with more than one sector of the seafood industry on the goal realization

and working relationships of channel members is an important relationship that we

hope to clarify here.

The seafood industry has several characteristics that may make the application

of relationship marketing in the seafood industry difficult, and which may explain why

the industry appears to lag behind other food industries in developing sophisticated

networks of interdependent channel members. Specifically, an uncertain and highly

variable supply of raw material in the capture harvest sector may impede the

development of long term working relationships. Additionally, strong social values that

emphasize independent operations may form barriers to a cooperative industrial

model. Aquaculture, with its more stable supply, product consistency, and lack of

independent tradition may lend itself more readily to relationship marketing. A

comparison of working relationships and goal realization between the aquaculture and
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the capture-harvest sectors is an additional question that the research presented

investigates.

Introduction
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CHAPTER 1

Seafood Marketing Challenges:
The Case for Value-Added

1.1 Introduction:

Changes are under way in virtually every aspect of seafood harvesting and

processing in the United States and Europe to improve the level of safety and quality

for seafood products: better freezing and packaging technology; marketing goals that

focus on certifiable levels of product quality; policy driven seafood safety standards;

and increased understanding of the microbiology of seafood contaminants are just

some of the advances made in recent years. These changes herald new

opportunities for regions producing seafood for promoting additional economic growth

by encouraging the technology, markets, and industrial capability to take advantage of

consumer demand for safe and high quality seafood.

The impetus for improvements in safety and quality is market driven on three

levels. First, consumers are demanding safer and better quality seafood that

necessarily requires changes in harvesting and handling techniques. Consumer

concern for seafood safety has made quality assurance a fact of life (Shanahan

(1993). Second, the development of new markets through regional trading blocks or

global trade agreements such as the European Economic Community (EEC), the

North American Free Trade Agreement (NAFTA) and the General Agreement on

Tariffs and Trade (GATT) has spurred a flurry of standards to ensure safe food

handling. Hazard analysis and critical control points (HACCP), International
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Organization for Standardization (ISO) 9000 criteria, and Total Quality Management

(TQM) are examples of voluntary and mandated safety and quality programs that are

being promoted throughout the industry. As these types of standards become more

common. the responsibility for guaranteeing safety and quality will be shifted from the

buyer to the producer (Brown and Sylvia, 1993) , and provide importing nations with

the confidence that the seafood it receives meets minimum requirements to ensure the

health, safety, and well being of its citizens (Felter, 1993). Last, the success of value-

added products requiring additional processing is closely tied to the development of a

predictable supply of consistent quality.

Enhancing seafood safety and quality is also an appropriate strategy for

increasing the economic benefit to a seafood producing region. The opportunities

presented by seafood safety and quality programs dovetails nicely with the economic

development strategies of the State of Oregon, which emphasize market driven and

value-added production. It is only with the security of a predictable and consistent

supply of raw material that coastal communities will be able to attract the necessary

capital investment. In many cases ensuring a predictable level of quality means the

natural resource-based industry must police itself and cooperate on many levels to

improve quality assurance procedures. As Sylvia and Gains (1992) point out,

individual firms or industry sectors which fail to control quality not only lower their own

benefits, but may adversely affect other firms participating in the fishery. "The key

issue", these authors note, "is deciding on the appropriate mechanisms to coordinate
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the activities of producers, processors, distributors, and government agencies in order

to control product quality and maximize industry benefits and market opportunities".

The Oregon seafood industry has struggled with realizing some of its value-

added development goals. While efforts to develop a viable Pacific whiting industry

have been successful, other development efforts have been less so. For example,

The Signature Salmon Program and the Fresh-Frozen Albacore Program, that were

designed to enhance product quality and generate additional income for the respective

industries, have generally been regarded as failures. What distinguishes these two

examples from the State's efforts with Pacific whiting is the lack of involvement of all

industry sectors in the marketing effort. One reason cited for the failure of the salmon

and albacore programs was that the behavior of downstream market segments was

inconsistent with the objectives of the program sponsors -- the commercial fishing

groups and the seafood commodity commissions. The program sponsors may not

have understood the marketing process or the constraints that limit downstream

decisions. This experience underscores the value of understanding the relationships

and perceptions of the various seafood marketing, production, and distribution sectors

in the state of Oregon.

Fisheries are considered by the Oregon Economic Development Department to

play a significant role in maintaining the strength, diversity and competitiveness of

Oregon's economy, and have been identified as a "key industry". This designation

qualifies the fishing industry for special consideration in the allocation of development
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monies. This Key Industry program is an industry-driven effort to help industries in

Oregon grow and compete in world markets. The organizational emphasis is on

building partnerships between industry, government, and research institutions. A

concise summary of these goals are found in the vision statement articulated in the

1993 Oregon Key Industry Benchmarks report from the Oregon Economic

Development Department:

Maintain the greatest long-term sustainable harvest of all fisheries and to attain
the greatest utilization and added-value benefits from seafood through: 1)

Proper resource management which support the cultural practices in Oregon's
traditional fishing industries and communities; 2) Continued development of the
most appropriate harvesting and processing technology and marketing
approaches; and 3) Maximizing public-private-academic relationships with the
Fisheries Industry.

The fishing industry in Oregon has set out for itself an ambitious strategic plan

that calls for 1) the development of market opportunities that promote value added

development; 2) develop optimal product quality standards for Oregon seafood

products; 3) develop underutilized species; 4) promote consumer research and

education for Oregon seafood products; and 5) develop flexible networks, commission

structures, and marketing associations to solve problems, jointly market products, and

cut costs (Oregon Economic Development Department, 1993).

These strategic initiatives must be cooperative efforts that involve everyone in

the production and marketing stream. The experience of the Oregon fishing industry

with Pacific whiting is an apt model. As Barry Fisher notes in his preface to Pacific

Whiting: Harvesting Processing Marketing and Quality Assurance, " No one group --
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fishermen, processors, researchers, or government -- could have succeeded alone in

building this fishery. Under the rigid discipline of a cooperative effort, we have

achieved success.. .the entire coast will profit from this new industry."

1.2 Defining value added:

When President Clinton convened the "forest summit" in Portland to address

the ongoing struggle over natural resource scarcity in the Pacific Northwest, value-

added strategies were promoted as one way to save resource dependent- mostly

rural--economies. It is not clear what value-added strategies are, nor what their

ultimate goals and benefits should be. Value-added is a term that is bandied about

numerous disciplines including transportation, distribution, marketing, and community

development. It lacks a universal meaning which would allow practitioners to use the

term in an interdisciplinary manner. This lack of consensus on what value-added is

and how it should be used manifests itself within industries and governmental

agencies that have specifically targeted value-added strategies as their economic

paradigm for the 90s.

This phenomenon was noted through telephone interviews with many

individuals involved in value-added industries for purposes of this review. These

interviews included coastal development experts, seafood economists, owners of wood

products engineering firms, and university extension agents. All agreed that coastal

Oregon's attempt at developing a Pacific whiting fishery is an example of value-added
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development strategies. There was little consensus, however, as to what elements of

the effort were value-added and what elements were not.

1.21 Economic Definitions:

Economists view value-added as the change in the sum of wages, salaries,

proprietary income, and taxes (Hans Radtke, personal communication). Thus, value-

added is "any activity which increases the sum of total personal income and taxes".

Within an input/output framework (I/O), value-added is the payments made by a sector

to all exogenous sectors, and are comprised of 1) wages; 2) interest on capital; 3)

entrepreneurial revenues credited to households; and 4) taxes paid to the government

and to all other final demand sectors (Leontief, 1986). This measure of value-added is

calculated from I/O models using a weighted average of the multiplier effects of the

raw product sector and the processed product sector (Emami, 1992).

Hamilton (1991) cautions against using a project's impact on value-added I/O

measures to project regional benefits or costs. While changes in value-added

estimate changes in income derived from regional primary inputs, it does not include

the opportunity cost of diverting resources from alternative employment elsewhere in

the regional economy. This coincides with Radtke's assessment of processing whiting

into surimi products; while this modern technology does may have the most inputs

and produce the highest value per unit of output, it is possible that there is a more

economically efficient allocation of whiting to alternative product forms such as fish
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meal that could maximize value-added without having to commit the resources

necessary for a large scale surimi production line (cf. McKelvey, 1983). Sylvia et. al.

(1993) makes a similar opportunity costs argument concerning the effort needed to

attain the highest quality of surimi from whiting processing: the highest level of quality

may not achieve the highest returns.

Agricultural marketing uses a more comprehensive definition of value-added.

Emami (1992) notes that as soon as the raw product leaves the farm gates, that

product becomes a value-added product as a result of everything from transportation,

refining, packaging and marketing. Value-added is the difference between the farm

gate value and the retail price and is also known as the "marketing margin". This

definition allows value-added to be measured at different stages of production through

a variety of methods including accounting survey methods, or non survey operational

methods such as I/O models and econometrics.

Value-added is defined in manufacturing as the difference between costs of

production and the value of shipments of manufactured products. This value-added

term is the difference between the sales value and the cost of merchandise sold

without further processing/manufacturing. (Bureau of Census, 1989 in Emami, 1992).

Kraybill and Johnson (1989) simplify this definition of a firm's value-added as the

difference between the outside sales of a sector and its purchases from all other firms.
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1.22 Development definitions:

These economic definitions of value-added do not lend themselves to a clear

statement of what economic development strategies qualify as value-added strategies.

Kraybill and Johnson (1989) extend the previous definitions of value-added to both

sectoral and regional levels. At the level of the sector, value-added is the difference

between the outside sales of a sector and its purchases from all other sectors. At a

regional level, value-added is the difference between the outside sales of a region and

its purchases from all other regions. These definitions eliminate the I/O criteria, and

suggest that income is the only criteria which defines value-added at the firm, sector,

and region.

Mater (personal communication) acknowledges that value can be added at

many different levels of the marketing process, but offers value-added processing as

the operative definition of value-added for economic development in agriculture

economies. Value-added processing, she emphasizes, is distinct from primary

processing and finish-manufacturing. It is a strategy "that funnels commodities into a

processed state that is still not ready for consumer use." The processing of whiting

into surimi analogue is an example of this type of processing.

Contrast this definition of value-added, which focuses on a specific step in the

merchandising process, with Jay Rasmussen's (Executive Director of the Oregon

Coastal Zone Management Association) definition: "value-added is the strategy of

maximizing economic value of any given resource in a locale" (personal
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communication). This definition is different from the marginal marketing perspective,

which simply traced changes in value as a commodity flows through merchandising

channels, because it specifically sets a goal of "maximizing" value at each step. The

goal from a community development perspective is to take a commodity which had

been previously underutilized in a community and utilize it fully to produce additional

jobs and income. Under this scheme, activities such as marketing, packaging,

transportation, distribution (Ackerman and Andel, 1991) , and quality assurance are all

examples of value-added activities.

Rasmussen indicated that value-added potential exists in all sectors, and used

tourism in Newport as an example. Noting that there was a season in Newport where

only 20% of hotel beds were utilized, the community developed a seafood and wine

festival to coincide with it's off-peak season. The result of Newport's successful

marketing of it's festival is increased utilization of a resource (hotel beds) and added-

value to the tourism industry.

When questioned about whether value can be added through marketing, quality

assurance, and packaging, a variety of responses were given by the professionals

questioned. Neither MerrieSue Carlson (Oregon Economic Development Department,

Key Industries Group) nor Katy Coba (United States Department of Agriculture) felt

that these were necessarily adding-value from an economic development perspective

(personal communication). These might be value-added activities, they explained, if

more natural resource or capital inputs were required. Quality assurance, for example,
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might be value-added when more inputs of capital or natural resources are required to

achieve a grade A surimi product. They are not value-added activities when the

difference between a grade A and grade B product was do to "poor product handling

and.. .plant cleanliness". Other respondents disagreed (Rasmussen, Mater), saying

that quality assurance and packaging definitely qualified as value-added, since the

inputs necessary to achieve a higher quality of product would increase payments

made to exogenous sectors, and thus fit the I/O definition.

There was also disagreement about whether to include marketing as a value-

added element. Carlson and Coba felt that neither marketing nor packaging should be

considered a value-added step, but Radtke disagreed. According to Radtke,

"information" is one of the greatest possible strategies for adding value. He notes that

while many economists have operated under economic assumptions of "perfect

knowledge" and "rational consumer behavior", industry long ago figured out that these

assumptions were false, and that by selectively applying information, they could

substantially increase the value of their merchandise. According to Radtke's criteria

(increase in total personal income and taxes) this qualifies as value added. An

example of value-added marketing in fisheries is the Norwegian Salmon Cooperative

experience, where the marketing of their label substantially increased the value of their

product (Martinussen, 1993). Chilean salmon producers are similarly cashing in on

their successful label recognition efforts by marketing high value, high quality farmed

salmon (Shanahan, 1993).
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Acceptance of information as a viable value-added process raises questions

about how to characterize information sharing behavior in the seafood industry.

Gatewood (1940) documented how small groups of skippers in the Alaska salmon

seine fishery cooperate with one another as they scout for salmon, despite the fierce

competition among fishermen for access to this resource. Gatewood characterizes

these groups as "cliques" and notes that they are very exclusive. No skipper, for

example participates in more than one such clique. Gatewood concludes that the

effects of this information sharing is synnergistic. This system is valuable to the clique

in two ways: it tells them where to fish, and it keeps the rest of the fleet from being

"profit takers". Palmer (1991) documented similar behavior during a lobsterman's tie-

up; where information and disinformation was used effectively by the one sector of the

industry to lobby their buyers for better prices. Here is information -- and

misinformation -- being used to maximize value: is this a value-added behavior?

According to Sylvia, a seafood marketing economist at the Coastal Oregon Marine

Experiment Station, this behavior does not consitute value-added efforts because

collectively, the industry is no better off; it is a "zero-sum" game.

1.3 Elements of Regional Value-Added Strategies:

The most important indicator of a community's potential for promoting value-

added activities is a match between existing natural resources and human resources

(Mater, personal communication). The community must understand both the
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manufacturing and marketing potential for the resource. Knowledge of the market

environment means either knowing characteristics of demand for a product that is

within the production range of the community, or being able to create a demand for

resources that are available to the community.

Mater suggests that the market for value-added agricultural products is currently

operating from both supply and demand positions: "Communities either sell what they

can make or make what they can sell", and the latter is much preferable from the

community's perspective. The task of the community is to determine whether or not it

should differentiate its product using the unique mix of resources available to fill a

marketing niche. Clear understanding of these market opportunities must be coupled

with clear regional and community economic goals, and institutional support for

technology-transfer. Taken together, these elements describe the "fit" of a community

to value-added development strategies.

1.31 Goals:

Value-added can be employed in virtually every level of each natural resource

sector: it must also be recognized that there are regional value-added strategies in

addition to firm or sectoral level strategies. The goals and criteria by which each

economic unit (firm, sector, region) evaluates the success of these strategies may not

necessarily be the same. All professionals interviewed for this project stated that while

value-added activities may result in increased employment at the firm level, and
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increased factor payments and gains in household income , this was not the ultimate

goal of value-added at the level of the firm. Similarly, communities anticipate increase

in payments to local government through tax revenues while the proprietor would view

this cost to his firm as an unfortunate by-product of his value-added efforts.

A common goal of regional development strategies is to increase factor

payments through either higher wage jobs, more employment, or higher returns to

capital (Pulver, 19_). An evaluation of value-added impacts must determine if the

factors affected are immigrant or local factors. If the capital is owned from outside the

region, or if the work force is highly mobile, then benefits of higher returns to capital

or labor will be small compared to situations where the capital is owned locally

(Hamilton, 1991).

It is important that the goal of increased factor payments to labor be firmly

disseminated to include: 1) whether the regional or community goal is to increase

wage rate of existing jobs or if it is job creation; 2) whether or not an increased

population from factor movements is desirable; and 3) whether or not this increase in

population will be permanent. These questions may be examined by assessing the

opportunity costs of labor; additional regional benefits to the resident population may

result if factor prices and factor opportunity costs diverge such that unemployment or

underemployed resources exist in a region because of barriers to factor mobility

(Hamilton, 1991). Hamilton notes that if the community has full employment, as is

commonly assumed in an I/O analysis, the benefits from the value-added activity may
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be zero because all factors employed with the project could have received essentially

the same returns in alternative employment without the project. Thus a potential

problem is created for communities in deciding whose income counts when regional

benefits or costs are computed.

In Newport, Oregon, this question is central to the growing hispanic community

that has migrated to the community to work in the seafood processsing industry. While

the community clearly receives indirect benefits from local spending and respending,

the magnitude of the direct impacts may not be significantly felt in the resident

households that have traditionally existed in Newport. Some regional economists

suggest that the proper way to measure value-added benefits are to exclude

immigrant workers (whose opportunity cost equals the project benefits) from the

calculation, counting benefits only to those individuals who would have been residents

of the region without the development (Hamilton and Gardner, 1986). Keith and

Glover (in Hamilton, 1991) present a choice between estimating benefits to existing or

to projected population: "If regional population growth is desirable... then perhaps

benefit estimates should include net income to permanent immigrants.... However, any

increasing costs of consumer goods or public services should be netted from the

calculated benefits". These costs chould also include social costs. Does the

anticipated benefits from the value-added whiting strategy of Newport include the

increase in unpleasant smells along the bayfront, increased traffic, and conflicts over

land use?
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Having decided on what outcomes are desirable from a factor and demographic

standpoint, Mater suggests that three additional criteria are appropriate for judging the

impact of industry. In addition to job creation, the success of value-added activities

may be assessed by the following criteria: 1) potential for profit at the industry level;

2) market share of value-added products; and 3) sustainability of the resource. This

last criterion is particularly appealing to communities whose natural resource base is

subject to regulatory or biological restrictions.

The community must also have knowledge of the resources available and the

market conditions for value-added products that could generate a "window of

opportunity" for economic development. The job of understanding the market potential

for value-added products and understanding what inputs are available to the local

communities could be assisted by governmental and academic institutions with clear

technology-transfer policies which serve to rally financial, regulatory, and technical

support for the targeted sector.
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1.32 Technology-Transfer:

Kraybill and Johnson (1991) note two kinds of value-added strategies:

traditional and innovative. The location of traditional value-added industries such as

canneries and meat packers are determined by regional comparative advantage and

tend to produce a "zero-sum" contribution to national output. When local recruitment

of traditional industries is successful, factor movement usually occurs at the expense

of some nearby region. Innovative value-added products are distinctly different from

their closest substitutes and fill an economic niche that was previously vacant or did

not exist. This type of value-added activities in a region more than offset losses from

other regions. These are the value-added industries that take a substantial

technology-transfer and institutional effort.

Government can encourage the success of innovative value-added strategies in

two ways. First, by providing public goods including education, utilities, and

transportation. Second, by providing incentives for close collaboration between

entrepreneurs and university researchers (Kraybill and Johnson, 1991). The Oregon

Economic Development and the Oregon Department of Agriculture have been

responsive to coastal Oregon's value-added effort by providing research support

through Oregon State University's Agricultural Experiment Station, sponsoring

conferences and workshops to coordinate information transfer between academics and

industry, and by securing low-interest loans for whiting processors.

Chapter 1



Anderson --24

One impediment discussed by Otto and Williams to further State funding is the

problem of free-riders if the technology is easily transferred outside the state (in

Kraybill and Johnson, 1991). The dissipation of economic rents may be avoided if the

commercialization of State sponsored research is directed toward small and medium

sized firms which do not have national operations, or by directing a greater share of

research funding downstream towards the processing and handling of raw materials.

The University of Georgia is one institution that has recently established a technology-

transfer policy which permits intellectual property rights to be granted for exclusive use

by private interests (Kraybill and Johnson, 1991). This allows for closer ties between

the academic community and state research facilities and entrepreneurs, because the

university and its researches are allowed to take an equity position with private

companies. Kraybill and Johnson go on to note that whether or not such policies are

beneficial to public interest is controversial.

Entrepreneurial development should be another element of an institutional

technology-transfer program. Value-added programs should be built on the notion that

innovation in business and marketing is a resource that can be developed through a

targeted teaching program involving academic and financial specialists. Kraybill and

Johnson note that a value-added program providing financial and technical assistance

can build these teaching mechanisms into a project approval process which makes aid

to industry contingent on state approval.
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One of the principle figures in Newport's whiting development is Captain Barry

Fisher, a former Sea Grant extension agent and developer of the whiting resource who

has actively campaigned for value-added industries in Newport and has even funded

research from personal funds to supply critical market and technology information.

Jay Rasmussen feels that strong leadership from community members such as

Fisher is one of the key elements of a successful value-added program. Barry

Fisher's contribution to the development of whiting is an example of what Kraybill and

Johnson call "entrepreneurial driven research." Value-added programs can increase

the volume of research through matching grants which leverage public research

funding through incentives for private-sector research investment. Thus the

relationship between the entrepreneur and the research institutes is cyclical- each

feeding off the energy of the other. With Barry Fisher and the Newport value-added

program, it is not clear whether the institutions spurred private sector involvement or

vice versa, but this cycle is one of the most important qualities of a community which

is promoting innovative, value-added strategies.

Mater feels that leadership and institutional interests aside, what really provides

a community with the verve to undertake a value-added development strategy

programs is "crisis". The brick wall of resource scarcity and a need for allowing the

economy to continue to grow while maintaining a sustainable resource base leads

naturally to the search for value and efficiency: it is in the presence of [resource] crisis

that community and institutional leadership emerges. This leadership, and the ability
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of a community to mobilize resources and adopt a long-range planning horizon will

determine the communities success at promoting value-added activities.

4.4 A Community Profile for Value-Added Development:

Because of the latitude in definitions and opinions expressed about value-added

strategies, it is difficult to get too specific in describing a community profile which

lends itself to value-added industries. Nonetheless, through this discussion, one

begins to see patterns in goals, definitions, and community characteristics that are

typical of communities which successfully develop value-added industries.

Value-added as a measure of economic impact is very distinct from value-

added as a goal of economic development. While one definition measures the effect

of an activity, the other is primarily concerned with setting policy. The setting of a

value-added policy does draw on its empirical ancestor in setting the goals for that

policy. It will generally have, at its foundation, a statement about increasing income,

but the nature of that income and who receives it will vary from sector to sector and

region to region. The impact may be measured by comparing the personal income of

residents before the project versus after the project. Alternatively, it may be adjusted

to account for concomitant increase in population. Before a community embarks on

the value-added path, it should have a clear policy statement about what its economic

goals for the project will be and how they will measure impacts.
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The distinction was made between traditional value-added and innovative value-

added opportunities. The reprocessing of wood products to make new forms of

construction material (Mater, 1990) is an example of the latter, as is the development

of new processing and handling technology to create a higher valued use for Pacific

whiting. This type of value-added strategy is preferable to the traditional value-added

strategies in terms of overall economic benefits but requires a high degree of

coordination between the community, the state, research institutions, and entire market

channels.

While Kraybill and Johnson (1991) were the only ones to distinguish innovative

value-added strategies from traditional strategies, it is clear that the innovative model

is what most community development experts have in mind in terms of the Oregon

coast and many of the timber dependent communities: The emphasis is on "selling

solutions" to the customer (Mater, personal communication), thus the economic

benefits of overcoming challenging product quality characteristics in Pacific whiting is

turned into economic rent through the specialized natural and human resources of the

Oregon coastal community.

To make this technology transfer work, the community must work closely with

government, industry, and research institutions. Local business leaders are needed

to galvanize the economic sectors and to provide input to the governmental

institutions, but the community should also provide opportunities for outside

entrepreneurs to bring new ideas, enthusiasm, and capital into the community. The
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community must understand the economic -- as well as social -- costs and benefits of

the project and should agree on community demographic goals that will compliment

the expected factor movements.

The community must understand the resource and have far-sighted vision of

how to sustain that resource and its market potential. There must be an effort to

move from a supply driven incentive to a demand driven value-added model.

Entrepreneurs can create profit opportunities; cooperatives and manufacturing

associations will contribute to policy and industrial coherence within the sector, and

allow the pooling of resources to compete with larger vertically integrated firms.
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CHAPTER 2

Marketing Channels and Channel Conflict

2.1 Introduction:

Having laid out some of the goals identified by the state of Oregon and the

fishing industry in Chapter 1, we now look at organizational issues within the seafood

industry. The objective of this chapter is to review the ways a manufacturing or

distribution channel can be organized to meet the strategic objectives of a single firm

or an entire industry. The importance of "good" working relationships and conflict

resolution structures is discussed, and after discussing some general organizational

themes, the problem of applying organizational theory to the seafood industry is

examined. We emphasize how different forms of channel organization could address

chronic problems associated with the industry, and be used to meet corporate,

industry wide, or regional development objectives.

2.1 Marketing Channel Defined:

A marketing channel can be thought of as a set of inter-dependent

organizations involved in producing and distributing a product or service for

consumption. The marketing channel is responsible for satisfying demand for a

particular good or service and stimulating demand (Stern and EI-Ansary, 1992). It is

this latter responsibility of marketing channels that is of particular relevance to this

research project, because these marketing functions, including promotional activities,
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exploration of market opportunities, and development of innovative technology, are

most directly tied to the value-added strategies that hold promise for the seafood

industry.

Channel members exist to perform one or more functions necessary to get the

product -- or some form of the product -- from the producer to the consumer. Stern

and El- Ansary (1992) identify three important principles of channels and channel

functions:

1. One can eliminate or substitute institutions in the channel arrangement;

2. The marketing functions that these institutions serve cannot be eliminated;
and

3. When institutions are eliminated, their functions can be either shifted
forwards or backwards to be assumed by other members of the channel.

2.3 Determinants of Channel Structure:

Marketing channels arise to meet the specific economic needs of production and

distribution. In cultures where specialization and exchange economies have replaced

subsistence economies, marketing and distribution channels 1) improve efficiency

(through economic transactions at the margins), and standardization; and 2) sort and

smooth discrepancies between the portfolio of goods or services produced by the

primary producer, and those demanded by the consumer (Alderson, 1954).

A marketing channel is a system that evolves and functions in a dynamic

environment (Morris and Sirgy, 1985). In addition, economic considerations,
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technological, political, and socio-cultural factors will also influence the development

and structure of a marketing channel. Morris and Sirgy emphasize that marketing

channels experience ongoing adaptation to economic and sociopolitical forces both

within the channel and in the external environment.

Like all systems, a channel has boundaries. These boundaries are determined --

or constrained -- by a variety of factors including market area, economic limitations,

and physical limitations. For example, physical and institutional boundaries in the

seafood industry may be limited by the extent to which a channel can maintain

perishable goods of high quality.

Factors constraining the boundaries of the market channel overlap with the

strategic opportunities of a single enterprise. Stevens and Sherwood (1987) highlight

three dimensions that influence an organization's strategic plan: 1) the internal

considerations, 2) financial considerations, and 3) external considerations. Table II-1

lists many of the factors identified by Stevens and Sherwood as being important to the

development of market opportunities. The structure of marketing channels is also

affected by these factors, depending on how a firm -- or group of firms -- chooses to

take advantage of these conditions. A channel boundary and the corresponding

channel relationships should adjust to reflect marketing opportunities, or changing

organizational strategies brought about by advances in technology, institutions, or

market conditions that remove or modify a constraint.

Chapter 2



Anderson -- 32

Table I-1: Internal, Financial, and External Considerations that may both constrain and provide
opportunities for firms.

External Considerations Financial Considerations Internal Considerations
Market Size Revenue Estimates Purpose
Competition Cost Estimates Corporate Objectives
Technology Return on Investment Resources
The Economy
Gov't Regulations
Political Considerations
Social Change
Nature

2.4 Organizational Systems:

Once a firm has identified its market opportunities, it must decide what sort of

organizational system is appropriate, given its external, internal, and financial

considerations. Many operations may be vertically integrated with one or more sectors.

The degree to which a firm is vertically integrated may be an important factor in

determining how satisfied that firm is with its ability to realize its goals. This is a

presumption that we hope to discuss further in later chapters of this work.

Etgar (1976) differentiates vertical marketing systems into two different modes of

control. In the market-based mode, firms at each level concern themselves only with

the distribution of a product to the next adjacent level; coordination of the system is left

to market forces. The types and variety of products to be handled; the level of market
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support and promotion; and the location of markets are determined by the interaction of

buyers and sellers in intermediary and final markets.

Market modes work well only if the market is free from major price distortions,

cheating, collusion, or what Hahn( 1984) describes as cost minimization manipulation

(CMM) resulting from monopolistic practices of a dominant firm. As discussed in

section 2.5, the seafood industry is often percieved to be vulnerable to market failures

and opportunities for price manipulation are abundant. Despite this climate, the market-

based mode of control in vertical marketing systems is the dominant controlling system

characterizing much of the seafood industry.

In contrast to market based systems, administratively coordinated marketing

channels are channels in which allocation of channel functions, control, and operation

of the system are managed by centrally positioned decision makers. Firms participating

in this type of marketing system must be willing to give up some autonomy and become

integrated with other channel members. This concession will be difficult to obtain from

independent fishermen unless there is a clear incentive or the inherent risks in the

system are mediated through a change in fisheries management. Such an incentive

could be financial or relate to the firm's ability to realize its (non-financial)set of goals.

Alternatively, firms may be horizontally integrated through co-marketing

arrangements. A co-marketing alliance is a contractual relationship undertaken by firms

whose respective products are complements in the marketplace (Bucklin and Sengupta,

1993). This mode of market control is not currently utilized much in the seafood
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industry, however the increasing production of specialized seafood products, and niche

marketing suggests that the potential for such arrangements is growing. Currently, the

closest resemblence to this type of market control derives from cooperative ventures

between fishermen, processors, and marketers. In this scheme the fishermen retain

some control through representation by commodity commissions and trade groups such

as the Fisherman's Marketing Association (FMA).

2.5 Channel Relationships:

While any flow of goods between one sector of an industry and a downstream

sector constitutes a channel, it is only through efficient coordination that a channel can

be more than the sum of its parts -- acting synergistically to increase market opportuni-

ties for each channel member. A body of literature exists that can be loosely termed

relationship marketing, and includes relational contracting and relational marketing

(Dwyer, Schurr, and Oh, 1987), working partnerships (Anderson and Narus, 1990),

symbiotic marketing (Varadarajan and Raharatnam, 1986), and internal marketing

(Arndf, 1983). These concepts have evolved from recognition that global markets are

characterized by competition between networks of firms.

Morgan and Hunt (1994) emphasize that to be an effective competitor in a

global economy, one must first be a trusted cooperator. These authors maintain that

trust is more important than power in maintaining a successful relationship. Trust

encourages marketers to: 1) work at preserving relationship investments by cooperating
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with exchange partners; 2) resist attractive short-term alternatives; and 3) view potential-

ly high risk actions as being prudent because of the belief that their partners will not act

opportunistically.

Effective coordination of an administratively controlled marketing channel requires

participants to organize, manipulate, and exploit available resources -- in addition to

recognizing inherent limitations. EI-Ansary and Stem identify four steps necessary to

maximize the productivity of a channel:

Step 1: Determine the level of the service outputs demanded by the end-users
in the commercial channel. Generally, the consumer is excluded from
the commercial channel.

Step 2: Specify which marketing tasks must be undertaken in order to generate
the necessary channel functions, and identify which of the of the poten-
tial channel members are available and equipped to perform the tasks.

Step 3: Determine what the long term relationship is between the channel
members to accomplish to the hoped for coordination. If it is deter-
mined that existing institutions are inadequately performing the neces-
sary task, an appropriate means of exerting influence through the use
of economic or social power must be sought.

Step 4: Set up conflict resolution mechanisms within the channel.

The role of communication in the success of a marketing channel is critical. In

market based mode, the primary source of information is prices; as Gorga (1993) notes

"Money is many things, but to the entrepreneur, money is primarily a conveyor of

information". Information flow in an administratively controled channel is more compli-

cated; the channel must clearly communicate ideals, information, and a decision-making

framework that takes into account the relative power of the channel members.
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Macromarketing scholars such as Eliashberg and Michie (1984), EI-Ansary and

Stem (1972), Frazier (1983), and Lusch (1976a,1976b), have researched how a firm

attempts to influence their channel partners and to manage conflict. Conflict emerges

when a channel member perceives that the behavior of another member is impeding the

attainment of its goals (Gaski, 1984; Stern and EI-Ansary, 1977). An important

distinction is the difference between managing conflict and avoiding conflict, because

conflict is not always dysfunctional. Conflict can be useful in a marketing channel if 1)

moderate levels of conflict are not considered a cost by the members; 2) divergent

views produce ideas of better quality; and 3) any aggression in the situation is not

irrational or destructive (Thomas, 1976).

Power-dependence research in marketing channels share many commonalities

with power conflict work in other fields. Emmerson's propositions concerning power and

dependence are frequently cited in the marketing channel literature (cf Gaski, 1984).

These propositions concern dependence:

1. Dependence of Actor A upon actor B is 1) directly proportional to A's
motivational investment in goals mediated by B and 2) inversely
proportions to those goals of A outside of the A-B relation

and power:

II. The power of actor A over actor B is the amount of resistance on the part
of B which can be potentially overcome by A (Emerson, 1962).

The use of Emerson's propositions that the power A wields over B is proportional

to the dependency of B on A, and vice versa, also charactorizes many of the as-
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sumptions and models advanced by Hocker and Wilmot (1991) in their relational views

on conflict. Briefly summarized, their model assumes that all power in a relationship is

a property of the social relationship rather than a quality of the individual outside of the

relationship. Power of a channel member has been conceptualized by El-Ansary and

Stem as the member's "... ability to control the decision variables in the marketing

strategy of another member in a given channel at a different level of distribution". On

the other side of power is dependence; Buchanan (1992) defines dependence as the

extent to which a trade partner provides important and critical resources for which there

are few alternative sources of supply. The extent to which each of the parties in a

relationship value each others resources determines the extent to which the relationship

is "symmetrical".

There are five common sources of power that are mentioned in the marketing

literature. These bases of power can be summarized as follows:

Reward' Based on the belief by one channel member that the other channel
member has the ability to mediate rewards for him or her;

Legitimate: Based on the belief by a channel member that the other "should" or
"has a right" to exert influence and that he has an obligation to accept
that influence. This is most common in intra-organization channels;

Referent: Based on the desire for membership and identity with an attractive
partner;

Expert Based on the perception that one channel member has special
knowledge, capacity, or ability that are needed by another;

Coercive: Based on the perception by one channel member that he will be
punished by another channel member unless he engages in the
desired behavior;
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Lusch (1976a) proposes that coercive sources of power can be differentiated

from the others because it alone "involves potential punishment and therefore the indi-

vidual begrudgingly yields power to another" (emphasis in the original). Stern and El-

Ansary (1992) note that sustained use of coercive power often leads to the development

of countervailing sources of power, as in the development of unions or cooperatives.

Non-coercive sources of power involve the voluntary yielding of power to another.

Lusch (1976a, 1976b) examined sources of power used by automobile

manufacturers to obtain control over their dealer networks, and the effects of using that

type of power on manifest and affectual channel conflict in a distribution channel.

Lusch was interested in how perceived sources of conflict influence the frequency and

intensity of conflicts between channel members. His specific set of hypotheses were:

Ho: The stronger the coercive sources of
power that A (manufacturer) has over B
(dealer), the more frequent the disagreements
that B will have over A.

H,: The stronger the noncoercive sources of
power that A has over B the fewer dis-
agreements that B will have with A

H3: Coercive sources of power will explain
more intra-channel conflict than non-coercive
sources.

Examples of non-coercive sources of power would include rewards or types of

assistance mediated by the manufacturer on behalf of the dealer, such as promotion
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kits, training, incentive programs, warranty programs and inventory control. There

were sixteen types of assistance identified as part of the domain of non-coercive

sources of power. Measurement of these parameters utilized a five point Likert scale

to assess dealer's perception of "quality" of assistance provided in each category.

The Lusch's data indicated that indeed the dealer will engage in more conflict

with the manufacturer when the dealer perceives that coercive sources of power are

more likely to be used (3 = .460; R2 = .211). The statistical tests were generally

supportive of the hypothesis that perception of the likelihood of non-coercive sources

of power would decrease channel conflict. However, only four of the non-coercive

variables were significant above the .05 level, indicating a weaker statistical

relationship for the aggregate of non-coercive sources of power- which nonetheless

was significant.

Lusch's work demonstrates some support for the notion that of the two

sources of coercion investigated, non-coercive sources tend to reduce intra-channel

conflict. The author makes this generalization despite low overall R2 values for all of

the measures because of statistical significance for individual coeffiecients. It is

noted by the authors, in addition to other reviews such as Gaski (1984), that the low

R2 values most likely indicate the presence of confounding variables. It is possible

that the simple division of power sources into coercive and non-coercive is an

oversimplification and other causal factors would have to be accounted for in order to

account for more of the variability.
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The generalizations that Lusch makes from the data support the notion that

coercive sources of power increase rather than reduce the frequency of intra-channel

conflict. This implies that the use of coercive sources make it more difficult for the

manufacturers to implement long-term goals because of what the authors refer to as

"spillover effect" on the dealer's relationships with manufacturers. The decrease in

dealer satisfaction may lead to the formation of alliances and precipitate

empowerment procedures, including lobbying for favorable legislation, and the form-

ing of coalitions (Stern and EI-Ansary, 1992). The impact of increased channel

conflict through use of coercive tactics may have implications for performance within

the channel. Lusch (1976b) found some empirical evidence to support the

hypothesis that increasing levels of channel conflict tend to decrease dealer

operating performance.

A useful concept for considering conflict in organizational channels is the idea

that members are goal seeking entities that have both personal and operational

goals. To the extent that a relationship is perceived to assist or detract from the

entity's ability to achieve goals, conflict may be present in an organizational

relationship. Reve and Stern (1976) posit that a marketing channel is a

superorganization that is a "multilevel hierarchical system designed to achieve a set

of system goals through functional differentiation and interdependence among its

members." In addition to these system goals, a channel member will have its own

second set of operative goals that is specific to its operation and philosophy.
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Eliashberg and Michie (1984) explored systemic and operative goal sets in channel

organizations and found that incompatible sets of operative goals played a role in the

manifestation of channel conflict.

More recent work in this area of channel conflict has attempted to utilize

agency theory to study the relationship between contractual processes in the

distribution channels and conflict. Agency theory uses dependency and relative

power structures to model the use of formalized contractual channel strategies. For

example, Bergen et. al. posit that

"As the level of goal conflict between a
principle and an agent decreases, the greater is
the efficiency of behavior-based contracts in
relation to outcome-based contracts." (Bergen,
et. al)

This example demonstrates how power-conflict theory has evolved into more

sophisticated models of conflict resolution which examine formal mechanisms that

manifest conflict and its probable outcomes.

In reviewing methodological issues which characterize the channel literature

on power and conflict, Gaski (1984) highlights some of the most significant

problems and errors made in channel research: 1) consistently poor

operationalization of variables (poor content validity); 2) insufficient evidence of reli-

ability or and validity (poor construct validity); 3) problematic informant bias; and 4)

invalid or biased statistical analysis.
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Gaski, however, fails to draw the most obvious conclusion from his review of

empirical channel conflict studies: looking for causal relationships between conflict

and other independent variables ignores a high degree of interaction between the

proposed dependent and independent variables. These relationships must be

viewed as two-way relationships. Modeling channel response to agent behavior

should be taken as a simultaneous model, and thus analytical tools are limited that

rely on a causal model such as simple linear and multiple regression.

2.6 Channels and Conflict in the Fishing Industry:

While most domestic agriculture-based industries such as farming and timber

have developed into highly integrated and sophisticated marketing channels, much of

the commercial fishing industry has resisted this trend. Parts of the seafood

industry continue to be highly fragmented, and guided by highly variable short term

economic conditions. While much of this fragmentation may stem from the high

degree of uncertainty that plagues the industry, another factor may be social inertia

resulting from personalities and culture represented in this hunting/gathering industry

that continue to have something of a "frontier" mentality .

The capture harvest industry is different from other forms of agriculture in

many obvious ways that may have an impact on marketing channels and channel

relationships. The inherent uncertainty of stock assessment and location, weather,

and regulation make a predictable and planned supply of product -- especially fresh
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product -- problematic. Because of the unpredictable supply, fishermen are often

compelled to fish regardless of prices (Stuster, 1980). Holding out for higher prices

is difficult and often contentious.

Stuster, reporting on the relationships between buyers and independent

fishermen in a coastal California community, notes that severe power inequities often

exist between fishermen and buyers -- typified by price collusion and complicated

loan arrangements between buyers and suppliers. Retaliation for disloyalty, or even

threats of physical violence are not unheard of in the markets which Stuster studied.

This anecdotal experience conforms with presumption made by Achrol et. a/. (1983)

regarding the impact of uncertainty on conflict (the higher the level of environment,

the higher is the levels of conflict).

According to Stuster, fishermen expect to be cheated by their buyers, but

despite these practices go to great lengths not to alienate buyers, since they may

have to depend on these buyers to purchase their catch in the middle of a glut.

Buyers, equally conscious of the need for good-will among fishermen to ensure a

minimum "of supply during shortages, will also go to some lengths to avoid conflict.

Stuster concludes that despite the independent nature of fishermen and buyers "free

trade is typically restrained by threats of losing one's markets or sources of supply.

This leverage belongs to those who wield buying power and those who have a near-

monopoly of a product."
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Much of the power-dependence behavior described by Stuster is designed to

decrease the levels of uncertainty that fishermen and buyers experience in their day-

to-day operations. Acheson (1881) describes three categories of social and

economic behavior in response to uncertainty: Structuring the institutions and the

industry to insure fishermen some part of the catch or at least a chance to fish;

operating to reduce the cost of fishing; and marketing arrangements to increase the

revenues from the sale of fish. Crew shares is one method that fishing vessels use

to reduce risk. This method of allocating a share of the boats revenues to crew

members reduces the risk for boat owners by making labor costs proportional to

catch rates.

Acheson's proposed institutional responses to uncertainty would also seem to

partially support the proposition by Achrol et. a/. (1983) that higher levels of

uncertainty in the task environment, lead to greater efforts towards increasing the

level of vertical coordination within the relationship. The changes in institutional

structure in the fishing industry, however, has focused more on by-passing trading

partners through the formation of cooperatives, or direct marketing rather than

changing the inherent nature of the buyer-seller relationship

The fishing culture prizes independence and risk taking above the cooperation

and long-term planning that are necessary for the success of joint marketing

ventures and sophisticated market channels. While the formation of cooperatives

could be a powerful method of reducing uncertainty among fishermen (Acheson,
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1981), Poggie (1980) asserts that independence is a "psychoculturally adaptive

characteristic of small-scale fishermen"; the success of a cooperative depends on

organizing it in such a manner that does not impinge on the independence of the

individuals. For example, Stuster (1980) notes that a cooperative developed in

California to break the control wielded by independent buyers was plagued by

"individualism" on the part of the fishermen who would not deliver exclusively to the

cooperative. One industry participant in Stuster's study noted that the fishermen

were reluctant to relinquish their freedom to sell to whomever they please.

Cooperatives generally succeed when fishermen gain better prices, favorable

loans, services at reasonable fees, and where they feel a sense of ownership and

personal investment. Stated another way, successful cooperatives improve

marketing and supply problems that the fisherman, alone, cannot solve without

impinging on the sense of independence that the fishermen rely on as an adaptive

characteristic (Poggie, 1980).

2. 70 Goal Realization in the Seafood Industry:

This section focuses on how firms in general -- and firms associated with the

seafood industry in particular -- realize their goals. As one of the major constructs

in the model presented in Chapter 3, we are particularly interested in clarifying the

relationship between a firm's organizational goals, the structure of marketing
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channels, guidance by marketing associations, and the activities of Federal and

State regulators.

2.71 Behavioral Dimensions of Goal Realization:

If the basic premise of the human ecology paradigm is valid -- that is

psychocultural characteristics may often be explained as adaption to the

circumstances faced by the individual -- then some characteristics of individuals

living within a fishing culture should be explained by their environmental and

institutional constraints. Among some of the characteristics of fishermen that have

been discussed in the context of the human ecology paradigm are ritual behavior

(Polinac, Poggie, and Gersuny 1976); kinship ties (Acheson, 1981); technology

adoption and risk perceptions (Dewees and Hawkes, 1988; Poggie, 1980); norms of

communication (Gatewood, 1984; Acheson, 1981; Palmer, 1991); and response to

uncertainty (Stuster, 1980; Acheson, 1981).

Poggie (1980), examining factors that lead to the success of fishermen's

cooperatives, wrote extensively on independence as a characteristic of fishermen.

Independence is the propensity to think and act free of the influence of others. For

some fishermen, the ability to be independent may be a primary reason for entering

into the lifestyle (Aronoff, 1967) while others may develop these traits as a result of

living and working in the fishing culture.
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Independence is seen by Poggie to be an adaptive behavior for a variety of

reasons: 1) fishermen are physically removed from support and help of the land-

based society; 2) they work in small groups where labor has been highly divided;

and 3) the changing nature of the ocean environment requires decisive and rapid

decisions. The dynamic characteristics of the marine environment underscores the

importance of uncertainty in the decision making process of fishermen, and may play

an important role in the channel organization schemes identified earlier in this

chapter.

This view of adaptive responses to uncertainty contrasts with what some

market channel observers have predicted. Achrol et a/ (1983) make the following

suggestions with respect to uncertainty and channel relationships: 1) the more

uncertainty in the task environment, the higher is the levels of conflict

2.72 Job Satisfaction and Goal Realization:

Pollnac and Poggie (1980) review how job satisfaction may affect social and

health consequences. Job satisfaction is linked to outcomes that have social

impacts. For example, the connection between job satisfaction and longevity

(Palmore, 1969) has social impacts on productivity, family structure, and health costs

to the community.

Fishermen place different emphasis on occupational objectives than other

groups (Poggie and Gersuny,1974); and several authors have urged that these
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objectives be considered by policy makers when developing management strategies

for maximizing benefits from the fishery (Pollnac and Poggie, 1988;Smith, 1981). In

addition to consumer and producer surplus, Smith argues that factors such as

worker satisfaction provide an opportunity to link economic and anthropological

factors in setting fishery goals. Including job satisfaction in evaluating fisheries

management could be effective for predicting fleet response to fishery management

decisions. Failure to include worker satisfaction could result in inaccurate estimates

of opportunity cost. Such error could cause underestimates of fishing effort,

resulting in greater harvests, smaller stock size, and endangerment of the resource.

(Anderson, 1980; Smith, 1981). Additionally, considering such factors is important

to understanding the motives and incentives that may limit the effectiveness of

marketing channels.

Noting that different fisheries carry distinct social costs, Pollnac and Poggie

(1978 , cited in Pollnac and Littlefield, 1983) found that the social factors of

independence, family and social life, and personal enjoyment were important in

predicting fishermen's preferred fishery -- more significant than using traditional

economic rewards. The independence of fishermen is underscored by the

importance they attribute to being able to set their own schedules (Pollnac and

Poggie, 1988).

Pollnac and Littlefield note that shifting to nonoperator owned firms implies

losing this important aspect of job satisfaction; these authors are concerned that
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increasing capitalization of the seafood industry and increasing use of

administratively controlled, vertically integrated firms may lead to increased social

stratification and social discontent. This concern underscores the importance of

partnerships between integrated sectors, such that the owner-operator retains

essential elements of their goal set. Improving marketing channel working relations

should not be confused with divesting small operators of their interests in a fishery

nor their authority to make decisions that effect their operations.

Goal realization and job satisfaction are not necessarily the same, but they

are treated as synonymous in this study. Goal realization, as treated in the

marketing channel literature, has been restricted to a fim's business goals: for

example, company growth, sales, profit, and diversification. The relationship

between these business goals and working relationship has been discussed in some

of the marketing literature (cf. Buchanan, 1992) as has the impact of divergent goal

sets on channel conflict (Eliashberg and Michie, 1984). Our more expansive goal

set which includes work satisfaction reflects the idiosyncratic nature of fishermen's

psychocultural characteristics.

Buchanan found that goal realization was not necessarily negatively impacted

by an asymmetric or dependent relationship as much of the marketing literature has

suggested since the work of Emmerson. Rather, the effect of a dependent

relationship with a partner appears to be mitigated by uncertainty. Under conditions

of high uncertainty, buyer dominated relationships tend to have an advantage over
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supplier dominated relationships. However, in this study, uncertainty is broadly

defined as the "inability to anticipate and accurately predict future states of the

market". For reasons previously explained, this may not sufficiently describe the

types of uncertainty which characterizes the seafood industry. In the present study

market uncertainty is only one of the types of uncertainty which could impact channel

relationships. We also measured resource uncertainty' regulatory uncertainty, and

uncertainty of overall profitability.
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CHAPTER 3

Model Development, Methods, and
Analytical Methods

3.1 Introduction:

Having developed some strategic economic goals for the industry and the

state in Chapter 1, we then made the case in Chapter 2 that these goals must be

approached from an industrial organization perspective. In Chapter 2 we also

returned to the subject of goals at the firm level, making the connection between a

firm's ability to actualize its operational goals, and its working relationships with

upstream and downstream channel partners. Here, we propose a model for

understanding the relationship between working relationships and goal realization.

Some hypotheses are proposed that address these relationships and which seek to

explain how multiple factors can influence working relationships and goal realization.

A description of our survey methods and a brief discussion of analytical methods

follow.

3.2 Model of Channel Relationships and Goal Realization:

Our conceptualization of the factors influencing working relationships and goal

realization, and corresponding hypotheses are presented in Figure III-1 (see Section

3.3 for a more detailed statement of hypotheses). As previously stated, these two
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constructs were not expected to be directly and causally linked, because of

numerous confounding factors and indirect effects that should be expected to

influence each of these variables. Furthermore, we expect that relationships in this

model may have a high degree of simultaneity. Instead we used 1) univariate and

multivariate methods for assessing group differences for much of the analyses, and

2) multivariate techniques to identify associations between these variables. The

relationships between elements in Figure III-1 denoted by solid arrows constitute

testable hypotheses that we wish to discuss because of their importance to this

discussion. These hypotheses will be presented formally in Section 3.3. In addition,

differences between populations of respondents were tested for each of the elements

in the model. Copies of each of the four surveys are found in Appendix 1 of this

report.
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3.3 Hypotheses:

The institutional, environmental, and psychocultural challenges to developing

more sophisticated market channels in the seafood industry discussed thus far, lead

to several key hypotheses about the seafood industry, working relationships, and

goal realization among different sectors of the seafood industry. We started this

project with a set of questions about why the working relationships in the seafood

industry are the way they are; and what differences might exist in these relationships

between the aquaculture and capture/harvest industry. From these questions, we

developed eleven a priori hypotheses that we believed could be answered from a

self-administered mail questionnaire. These hypotheses are as follows:

H,a: Participants in the seafood industry having involvement in more
than one sector will be more satisfied with their channel
relationships than participants that are involved with a single
sector.

Hlb: Participants in the seafood industry having involvement in more
than one sector will experience less conflict with buyers and
suppliers than participants that are involved with a single sector.

H1 : Participants in the seafood industry having involvement in more
than one sector will perceive that the future of their business
operations have significantly less uncertainty than participants that
are involved in a single sector.

HId:

H2:

Participants in the seafood industry having involvement in more
than one sector will realize more of their business and personal
goals than participants that are involved in a single sector.

The planning horizon of a firm will be inversely related to the level
of uncertainty the firm is experiencing.
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H3a:

H3b:

H4:

H5a:

H5b:

Aquaculture producers will perceive significantly less uncertainty
factors affecting their business operations than participants in the
capture harvest sectors.

The amount of conflict in a working relationship experienced by a
firm will be proportional to the level of uncertainty experienced by
that firm

The nature of the working relationship that a firm has with a
trading partner, is associated with the level of personal and
business oriented goal that firm is able to realize.

First buyers who buy from aquaculturists will be significantly more
satisfied with their working relationships than buyers who buy from
the capture/harvest sectors. Similarly, buyers who purchase from
both sectors will be significantly more satisfied with aquaculturists
than with harvesters.

Aquaculture producers will be more satisfied with their working
relationships than participants in the capture/harvest sectors

3.40 Development of the Survey Instrument

There were several versions of the survey and not all questions applied to all

surveys. Where appropriate, the questions that were excluded on some surveys

have been identified. In addition, for those surveys that were not sent to suppliers of

raw products (the capture-harvest sector and aquaculturists), the sampling frame

was divided into two groups. Half asked respondents to answer questions about

their primary buyers, the other half asked respondents to answer questions about

their primary suppliers, and many of the questions were rephrased accordingly. The

survey populations were identified as: fish (capture/harvest); aqua (aquaculture); buy

(buyers); and supply (suppliers).
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The next sections specifies the model, identifies all the variables in the model

and proposes a set of hypotheses to be tested in achieving the study objectives

stated in the introduction.

3.41 A Note on Survey Organization:

A survey instrument was designed to be a self mailing questionnaire that

would take a conscientious respondent approximately 30 minutes to complete. The

survey targeted three populations: the capture/harvest sector, aquaculturists, and

buyers of raw product. This last population was composed of a variety of sectors,

including wholesalers, processors, distributors, and retail markets. We mailed two

separate versions of the survey to this last population, asking half to discuss their

relationship with suppliers (fishermen and aquaculturists) and the other half to

discuss their buyers -- mainly wholesalers and distributors.

3.42 Operationalization of Working Relationships and Channel Conflict:

`A significant portion of the work focused on working relationships and channel

conflict in the seafood industry. The research goal was to describe the working

relationships that exist within the industry; evaluate the effectiveness of these

relationships; and identify alternative channel arrangements that could better serve to

meet organizational and personal objectives.
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We suggest that a measure of working relationships should combine both a

behavioral dimension and an evaluation of a partner's performance. Generally

there are two approaches to measuring channel performance. The first approach

uses quantitative financial audit procedures (cf. Resenbloom, 1979; Higby and

Smykay, 1979; EI-Ansary, 1978) and is most appropriate for a consultancy that has

access to detailed financial records and whose goal is to specifically boost channel

performance of a given client, or group of channel members. For example, Stern

and El-Ansary use a three tiered approach that looks at 1) channel system

effectiveness (meeting current demand and stimulating future demand); 2) equity (the

extent to which marketing channels serve problem-ridden markets, such as

geographically isolated areas); and 3) quantitative financial analyses of economic

efficiency of the channel that provide information on productivity and profitability.

Channel performance can also be evaluated using qualitative surveys. Given

the goals of this research and the resources available, such a qualitative

methodology was developed. This method can more effectively incorporate meta-

goals social values, and attitudinal measures (Stern and EI-Ansary, 1992). In our

research, this was the most effective method of combining both working relationship

and performance evaluation information.

Twelve measures that related to a respondent's working relationship with a

buyer or a supplier were constructed using a five point Likert scale. Measures were

selected which most closely correspond with technical and institutional hurdles
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discussed in chapter 1, and which would provide the most insight into the channel

relationships of seafood buyers and suppliers. The respondents were asked to

determine their level of satisfaction with each measure, and how important each

measure was in realizing business and personal goals. Table 11-2 lists each of the

sixteen measures which were separated into three discreet categories of working

relationship: 1) business operations, 2) communication, and 3) contractual

arrangements. Each category was an average of four submeasures, while an

aggregate measure of the three averages constituted the complete measure.
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Business Operations Communication Arrangements
Use of Appropriate and Technical Advice Regarding Established Pricing and Terms
Efficient Technology Handling, Technology, etc

Shared Risk and
Pursuit of New Markets and Sharing of Market Information Investment

Opportunities and Forecasts
Commitment to increase

Diversity of Processed Advance Warning of Price Prices with quality

Products Changes
Prompt Resolution of Conflicts

Inventory Control Clearly Defined Pricing and
Weighback Criteria

3.43 Operationalization of Goal Realization:

Marketing systems are social systems, in addition to being economic

structures (Stern and Brown, 1969). The behavior of system members is

determined by the norms prevalent in the system. One of the major challenges in

this study was to operationalize work satisfaction and goal realization to be

responsive to what the respondents were telling about their working relationships

that is, making the link between working relationship and goal realization. This task

was further complicated because much of the population we planned to survey were

small, family owned firms -- typified in the capture-harvest sector by single vessel

owners. The ethnographic literature on fishing cultures indicate that much of the

business goals of these family owned firms are strongly influenced by personal
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goals. The development of goal realization scales was, therefore, strongly

influenced by the literature describing job satisfaction among fishermen (Polinac and

Poggie, 1988; Gatewood and McCay, 1990; Apostle et. al.,1985; Pollnac and

Littlefield, 1983). The scales and perceptual indices developed by these

anthropologists were adapted for use in this study. We found no comparable

literature on the relationship between elements work satisfaction, and no work

satisfaction literature for the other sectors we surveyed.

In this study, it is assumed that much of the institutional and personal inertia

preventing changes in industrial organization lie with the environmental and

psychocultural characteristics of the capture harvest sector. While our analysis

attempts to validate this assumption, our selection of occupational characteristics and

the goal realization construct may bias this validation since these scales were

constructed to maximize the goal realization information we received from the

capture-harvest sample.

Table 111-3 lists the measure employed in the literature on job satisfaction

among fishermen, and the measures we chose to represent this same construct.

Pollnac and Poggie (1979) developed a list of 22 occupational attributes which were

derived from high frequency responses to open-ended interviews with fishermen.

Apostle et. a/. utilized 26 attributes, while Gatewood and McCay used 33 measures

for their construct of job satisfaction. Because of the scope of our study and the

variety of survey populations we generalized these author's measures into 9
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elements. Like our construct for working relationships, this measure utilized a

weighted 5 point likert scale with both an importance and a satisfaction dimension.

Section 3.44 discusses this weighting issue in more detail
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Table 111-3: Operationalization of Job Satisfaction. Small letters correspond to our
measures. A= Gatewood and McCay.(1990) B = Pollnac and Poggie (1979); C =

Item Use Category Present Study (Categories)

Physical demands/fatigue A,B,C f a. Amount of Earnings
Job safety A,B,C f b. Community Where your Family Lives
Cleanliness A,B,C f c. Enjoyment of Job
Future as a fisherman A g d. Identity as a Fisherman
Healthfulness A,B,C, f e. Mental and Intellectual Demands
Mental/Intellectual demands A e f. Physical/Mental Health and Job Safety
Mental Pressure A,B,C f g. Predictability of Earnings
Peace of mind A,B,C f h. Responsibility to Make your Own Decisions

Living conditions on board A f I. Time for Family and Friends
Predictability of earnings A,B,C g j. Other
Earnings last trip A a
Amount of earnings A,B,C, a
Performance of officials A,B,C c

Time you get to fish A c

Crowding on fishing grounds A,C b

Community where you live A,B,C b

Competing with others A e

Fellow workers A,C e

Respect as a fisherman A d

Trip length A,C c

Time to fishing grounds A,B,C c

Work schedule A,B,C i

Opportunity to be your own boss A,B,C h

Come and go as you please A,B,C h

Time away from home A,B,C i

Time for family and recreation A,B,C i

Work outdoors A,B,C c

Doing something worthwhile A,B,C c

Identity as a fisherman A d

Doing deck work A,B,C c

Being out on the water A,B,C c

Challenge A,B,C c

Adventure A,B,C c

Pitting skill against nature A e

Apostle et.al (1984). Small letters correspond to our measures.
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3.44 Scaling and Weighing:

The survey instrument avoided open ended questions as much as possible.

Most of the responses were categorical or interval in nature. Interval scaling used

either a 4 or a 5 point likert scale. Determination of scale size depended on whether

or not a mid-point was appropriate given the nature of the question. For example,

uncertainty was measured on a four point scale which ranged from "very uncertain"

to "very certain". A neutral answer of the "neither certain nor uncertain" would have

been difficult to interpret. A list of all the questions, their scale type, and a brief

justification is found in Appendices 2 and 3 of this report, respectively.

Some scales were weighted with additional measures. Notably, for the

working relationship and goal realization constructs, a respondent's satisfaction with

a particular element of these constructs was given a weight according the degree of

importance to which the respondent attached to that measure. These weighted

variables had a value of 3 subtracted from their satisfaction scores to allow

maximum distinction between weighted values. With such a weighted scale, a firm

that rates a variable as highly important and that is very dissatisfied is easily

distinction from a firm that rates that same variable as "very unimportant" and that is
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very satisfied. Table 111-4 below, illustrates the range of scores possible with such

a scoring method.

Table 111-4: Weighted score matrix

Very
Unsatisfied Unsatisfied Neutral Satisfied

Very
Satisfied

Score -2 -1 0 1 2

Very Unimportant 1 -2 -1 0 1 2

Not Important 2 -4 -2 0 2 4

3 -6 -3 0 3 6

Important 4 -8 -4 0 4 8

Very Important 5 -10 -5 0 5 10
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3.5 Survey Administration:

Surveys were designed for three distinct populations: 1) the capture/harvest

sector; 2) the aquaculture sector; and 3) downstream sectors (buyers). Surveys

designed for this last population had questions that were further refined into two

versions: 1) if we were asking the respondent to answer questions about their

suppliers (hence this population will be identified hereafter as "buyers") or 2) if we

were asking the respondent to answer questions about their buyers (referred

hereafter as "suppliers"). For purposes of much of this analyses, the buyers and

suppliers are pooled into one population, characterized as first buyers. All four

versions of the survey were identical except for a few questions that were specific to

the sector of interest. As the first survey completed and mailed, the surveys targeted

to the capture/harvest sector were the only set of surveys pretested. Pretesting

consisted of trial surveys with several prominent fishermen who were knowledgeable

about the entire fishing industry and who had previously agreed to review the survey.

As the survey targeting the capture/harvest sector was mailed and mostly returned

before the subsequent surveys were printed, we used our experience gained with

this survey to make minor editing changes in the rest of the surveys.

The instrument was a twelve page booklet that included a title page and a

business return label. The instrument was mailed first class with individualized cover

letters detailing the objectives of the study, and with the incentive of entering the

names of respondents into a random drawing for a 500 dollar gift certificate from an
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equipment manufacturer of their choice. The surveys were designed to be a self

mailing questionnaire, with an adhesive strip along one edge to seal the booklet.

Because of the incentive of a 500 dollar prize, and because we gave respondents

the option of requesting a final copy of our executive summary, a method of

identification was necessary to track respondents while still assuring confidentiality.

Each mailed questionnaire had an identifying number that was entered into a data

base upon return. The master list matching the names with responses was recorded

so as to make individual association with observations impossible.

Do to vast differences in the sources of names and addresses, we were

unable to standardize our sampling procedure across all surveys. The sampling

frame from the capture/harvest sector came from the 1992 Coast Guard registry of

fishing vessels. This registry combined data from 15 "ports of registry" where all

fishing vessels must be registered. We used a stratified random sample of 3.2 % --

with replacement for insufficient addresses and ownership -- from each port of

registry for a total initial mailing of 1,560 surveys, nationally, to owners of registered

fishing vessels. In addition, we obtained a list of licensed commercial fishing vessels

from the Oregon Department of Fish and Wildlife and mailed questionnaires to half

of that list, which amounted to 794 surveys after replacement of duplicates from the

Coast Guard list. In all, 2,354 surveys were mailed to individuals we believed were

owners of commercial fishing vessels.
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For buyers and suppliers, names were selected using a systematic selection

of first buyers from "Who's Who in the Fishing Industry, 1992". Every fourth

company that had first buyer functions was selected after a random start. A total of

1614 surveys were mailed to this population. One half of these surveys asked

questions specific to their relationship with their primary purchasers, one half asked

about their relationships with their primary suppliers.

Our sampling frame for the aquaculture survey was not randomized, due to

the difficulty of obtaining enough addresses to meet our mailing objectives. We used

addresses from the National Aquaculture Association, the World Aquaculture

Society, the North American Directory of Aquaculture, and the Aquaculture

Magazine's Buyer's Guide. These sources provided us with 2000 addresses of

private aquaculture producers.

The capture/harvest survey was sent in the spring of 1993; buyers and

suppliers were sent surveys in the fall of 1993; and the aquaculture sector was sent

its surveys in the spring of 1994. All survey subjects were sent followup postcards

one weekfollowing the mailing of the survey.
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3.6 Response Rates and Implications for Analyses

Response rates were low; ranging from 8.7% for suppliers from outside

Oregon to a high of 25% from Oregon aquaculture sector. Low response rates are

not uncommon in the relationship marketing literature; for example, Morgan and Hunt

(1994) achieved a range of 12-15% response rates on their surveys of tire dealers.

However, these low response rates severely constrain our ability to draw inferences

for the entire populations. Clearly, we are unable to assume that the response was

representative of the attitudes throughout the industry, and non-response bias is a

valid concern. Our analysis, and the testing of the hypotheses will therefore

concentrate on developing a heuristic model -- that is, providing a framework and

direction for discussing the tenets of our model.

Several factors apparently contributed to the low response rates. Although

much work was done on survey format and phrasing, clearly the survey was long

and, arguably, of an esoteric nature. One source of non-response bias may derive

from the educational and psychocultural characteristics that would motivate a

respondent to spend thirty minutes answering these questions. Secondly, we found

that the rate of turnover in ownership of vessels and businesses was extraordinarily

high. Although many of our surveys were returned unopened from businesses that

had either gone out of business or changed ownership, a large number of surveys

may be unaccounted for. Finally, some businesses received the questionnaire but

clearly did not carry out the function that we were looking for. For example, the
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Coast Guards registry of fishing vessels includes boats that are registered as

commercial fishing vessels for tax purposes, but were either private recreational

boats or charter fishing boats. This problem was difficult to pin down as there are no

estimates of utilization within this registry, and rates of utilization can be expected to

be different for various Coast Guard registry ports. In Miami, we understand, there

are many more boats registered as commercial fishing vessels than actually met our

criterion; while in Seattle and Juneau we expect that a much higher percentage

actually have commercial landings.
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Table 111-5: Response rates by survey population

Population Oregon National Total
Aquaculture 25.00% 13.42% 13.64%
Buyers 12.04% 10.12% 10.64%

Suppliers 10.28% 8.70% 9.11%
Fishermen 19.39% 13.65% 15.69%

Buy/Sell`' 11.11% 10.16% 10.15%

Combination Buyers and Suppliers

3.7 Analytical Methods:

Our a priori analytical procedures for testing the differences of several means

tests included analysis of variance (ANOVA), while hypotheses that posited a

predictive causal model used multiple linear regression (MLR). Elucidating the

relationship between working relationships and goal realization was accomplished by

cannonical correlation analyses (CCA).

Because many of our tests used data that did not fit the standard assumptions

necessary for ANOVA, most notably the assumption of similar sample size, more

robust techniques were used where possible -- either as a primary means of data

analyses or as a check on the robustness of our a priori methods. Although an

equal sample size is not considered to be critical where the data shows a normal

distribution, the general linear model (GLM) is considered to be robust -- albeit more
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conservative -- with respect to unbalanced data sets and was used as a an

appropriate method for testing for differences in group means.

Other assumptions of ANOVA are still necessary for application of the GLM;

these assumptions are: 1) independence within and across groups; 2) equal

variance; and 3) absence of outliers generally. Deviations from these assumptions

will be addressed as needed. Because the power of ANOVA depends on

maximizing the ratio between the variance attributed to group differences and the

variance attributed to individual differences, alternative techniques were used where

necessary to clarify these differences. Multivariate analysis of variance (MANOVA)

and analyses of covariance (ANCOVA) were used to control for variables that may

add to the "within" group variance.

For some of our primary research questions, advanced multivariate and

spatial modeling techniques were explored. In particular, CCA was identified a

priori as a promising technique for identifying associations between two sets of

variables. This technique does not require a predictive or causal model, and met

our concern about using techniques that presumed causality.

CCA is the most general of multivariate techniques. In MLR -- which is a

special case of CCA -- several variables are combined into a predicted value called

a linear combination to maximize, across all subjects, the correlation between the

predicted value and a single dependent variable (DV). The same goal applies to

CCA, except that there are several variables on both sides of the equation. The
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goal is to determine the pair of linear combinations from each of the variable sets --

called cannonical variates -- having the largest correlation.

In multiple regression, standardized regression coefficients can be found by

inverting the matrix of correlations among all of the IVs, and multiplying that inverse

by the matrix of correlations between the DV (emphasize singular) and the IVs.

Bx= RXX X

BX is the column matrix of standardized regression coefficients, RXx' is the inverted

matrix of correlations among the IVs and RX is the column matrix for the correlations

between the DV and IVs.

Canonical correlations are calculated in essentially the same way: the

canonical correlation matrix is the product of four correlation matrices, between the

DVs (inverted), between the IVs (inverted), and between the lVs and DVs.

R = RRYY;'RRj,XRRX 1RRX

Canonical correlation can be thought of as a product of regression coefficients for

predicting X's from Y's (RRyr'RRyX) and regression coefficients for predicting Y's from

X's (RR, -4RRX) (Tabachnick and Fidell, 1989).

Canonical analysis solves for the eigenvalues and eigenvectors of the above

matrix. Solving for the eigenvalues of the matrix redistributes the variance in the

matrix, consolidating it into a few composite variates. The eigenvector that

corresponds to each eigenvalue is transformed into the coefficients, used to combine

the original variables into the composite variate. The relationship between the
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eigenvalue calculated for each pair of variates and the canonical correlation (r,,)is

found by taking the square root of the eigenvalue (A,).

The usefulness of this approach is in identifying and quantifying the'

associations between two sets of variables. Additionally, there may be more than

one statistically significant pair of cannonical variates. Tests of significance of rd can

utilize either a chi-squared approximation of the Wilk's Lambda distribution or an F-

distribution. This last is the default statistic reported by SAS and will be used for

purposes of this analysis.

Next, a pair of linear combinations is selected from a pair of loading matrices,

derived through a series of (matrix) algebraic steps that recombine the matrix of

eigenvectors with the matrix of correlations between the set of variables. Calculation

of the loading matrices of the IVs and the DVs are not identical. For further

clarification of this step, the reader is referred to Tabachnick and Fidell (1989). The

loading matrices allow us to select the largest coefficients from each set and relate

them to the other. Generally a coefficient of 0.3 or higher is interpreted as

contributing a significant amount of variance to the canonical correlation, r.

Having selected the coefficients from the set of lVs and DVs that each

contribute a significant amount of variance to the canonical correlation, a second

canonical pair can be constructed, if the test of significance demonstrates that after

the first pair is removed, there is still a significant degree of correlation among the

two sets, and so on until the test criteria for significance is no longer met.
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In our survey, for example, given two subpopulations of fishermen and buyers

and the variables Goal Realization (GR) and Working Relationships (WR), CCA

allows us to ask the following questions: (1) is there a relationship between

responses for all variables between the two populations; and (2) is there a

relationship between perceptions of GR and WR for each population. The

significance level associated with the coefficients, would identify those factors in the

linear combination for each variable which are highly associated with responses in

other linear combinations.
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Table IV-1 identifies the a priori statistical methods proposed to test each of

the hypotheses, and sets out the criteria for accepting the null case.

Hypothesis Analytical Method Proposed Model Null Case (Ho)

H,a ANOVA p_# PO pl=po

MLR (Xn=Indicator of
sector activity)

p{ylx}=30+Ii,X,+...pnX 01=0

H,b ANOVA p1# po p_=PO

MLR (Xn=Indicator of
sector activity)

p{ylx}=Qo+p,X,+...I3nXl I31=0

H1 ANOVA p,# po pi=po

MLR (X,=Indicator of
sector activity)

p{ylx}=(3o+p,X,+...Ii X I3,=0

Hid ANOVA p14 PO pi=po

MLR (X,,=Indicator of
sector activity)

p{ylx}=00+Ii,X,+...I;X 131=0

H2 MLR p{ylx}=(3o+(31X1+...Ii X I31=0

H3a ANOVA Pi po Nt=po

H3b MLR p{ylx}=lio+{31X1+...I3nX. 131=0

H4 CCA/Cluster r,; = RRYY;'RRYX RR,,'RRxy rG 0/Heuristic

- H5a' ANOVA Pi ho pt=po

Hsb ANOVA Pi po pi=po

Table 111-6: A priori hypotheses matrix for testing relationships between several vanabies in survey
on working relationships and for testing differences in means between several populations of survey
respondents.
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Results

4.0 Introduction:

All data was analyzed using SAS/STAT, version 6.0 (a summary of the data

step and SAS procedures used is found in Appendix 4). An initial inspection of

correlation coefficients among major variables confirms our suspicion that covariance

and spuriousness could be problems in delineating differences among groups and

relationships between variables. Univariate statistics must be viewed with caution,

and an effort to incorporate procedures for separating "main effects" model from

"additive affects" were made wherever possible. The primary methods for

separating these effects were analysis of covariance (ANCOVA); multivariate

analysis of variance (MANOVA); and multivariate analysis of covariance

(MANCOVA).

-As discussed in Chapter 3, no attempt was made here to validate an entire

structural model. To do so would require complex simultaneous models and the

creation of linear structural relations models (LISREL) beyond the scope of this

study. The present analyses breaks the model into a series of components and

tests the validity of each piece. This approach necessarily limits the influence of

outside factors which we have postulated a priori to be important. While we assume
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some level of interaction between components in our model, for purposes of testing,

each component is considered independently.

4.10 Participation in Multiple Sectors:

We hypothesize that involvement in multiple sectors will have significant

influence on a number of levels. The proposed model suggests that organizing a firm

into a vertically integrated marketing channel could be 1) an adaptive response to

uncertainty; 2) an effort to reduce conflict and improve communication between

channel members; and 3) may lead to a higher level of goal realization.

4.11 Sector Involvement and Working Relationships (H1 a).:

The model presented in the last section discussed several hypotheses with

respect to sector involvement. We suggested that firms that were involved with more

than one sector of the seafood industry would experience better working

relationships with their buyers and suppliers. Of the surveys returned, a

predominance of respondents represented firms whose activities were constrainted

to a single sector (Figure IV-1). The vast disparity between the frequency of firms

having involvement in one sector and the number of firms having involvement in

multiple sectors fits the general trend of minimal vertical integration in the seafood

industry that we have discussed previously; it also presents some potential problems

for statistical analyses.
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Figure IV-1: Frequency of respondents having involvement of "time, energy, or
finances" in additional seafood sectors. N = number of sectors respondents
indicated invovlement with

Analysis of variance (ANOVA) could be an effective tool for comparing group

means, assuming all of the standard assumptions for robustness are met. In this

case -- comparing group means between firms with differing degrees of sector

involvement -- ANOVA must be used with caution, because the data set violates the

standard assumption of equal sample sizes necessary for an ANOVA model. This

situation is generally regarded as a problem only when coupled with highly skewed

or long-tailed distribution, a combination that was not generally present in this data.

Concern for model robustness prompted us to use ANOVA using the General Linear

Model (GLM) procedure in SAS. This GLM methods of least squares estimates was
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determined to be appropriate for this data because it is generally considered to be

more robust with respect to unbalanced data sets than conventional ANOVA

techniques. For purposes of this section, all ANOVA techniques and its derivatives

are modeled using GLM.

Figure IV-2 depicts the changes in the weighted scores for working

relationships (WR) in the seafood industry as the firms become involved in multiple

sectors. WR is calculated as the sum of all weighted submeasures of working

relationship -- 12 measures from the three general categories of Business

Operations (BUSOP), Communication (COMM), and Contractual Arrangements

(CONARR). Involvement in sectors is the sum of the seafood industry sectors that

the respondents reported as "having [some degree of) investment of time, money, or

energy" (NSECT).

The data tends to support the hypothesis (H,a) that firms having involvement

in more than one sector will be more satisfied with their channel relationships than

participants that are involved in only one sector. ANOVA modeled through the GLM

procedure in SAS rejected the null hypothesis of equal means for WR (F944=5.0, p <

0.01), lending credence to the alternative hypothesis of unequal means for firms

having involvement in different number of sectors. Additionally, the null model was

rejected for each of the subscales: Business Operations (F944 = 3.32, p < 0.01),

Communication (F944 = 3.86, p < 0.01), and Contractual Arrangement (F94471 = 4.57,

p < 0.01).
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Working Relationship by Sector Involvement
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Figure IV-2: Aggregate measures of working relationhsip (WR) plotted against the
number of sectors (NSECT) a respondent is involved in.

Because goal realization and uncertainty are correlated with working

relationships and could be covariates, the comparison of group means was tested

using analysis of covariance (ANCOVA) to remove the contribution to model error

that may be contributed by these variables. The full model, using working

relationship as the main effect and goal realization and uncertainty as covariates was

highly significant (F11461 = 10.06, p < 0.01). One-way ANCOVA suggest that goal

realization and uncertainty both contribute significant (p < 0.01) amount of variation

to the model (F1 461 = 33.64, and F11 461 = 15.39, respectively). After the effects of
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these variables have been removed, the null hypothesis of equal means model for

working relationship was rejected using NSECT as a main effect. (F94461 = 3.51, p <

.01). The R-square for this model is relatively low, 19.3%, suggesting that other

sources of variation remain unaccounted for.

4.12 Sector Involvement and Conflict (H11.:

We hypothesized that involvement in multiple sectors would have an impact

on the frequency of conflict between respondents and their buyers. We were not

able to reject a null hypothesis of equal means through ANOVA (F9,468=1.31). The

model was respecified to account for other sources of variation. After including goal

realization (GR), working relationships (WR), and uncertainty (UNCTOT) as

covariates, sector involvement is significant (F9458 = 1.96, p < 0.05). Among the

covariates, working relationship was highly significant (F1458= 67.76, p < 0.01) and

goal realization was significant (F1458 = 5.05, p < 0.05). Uncertainty did not appear

to contribute significantly to the overall fit of the model (F1458=0.81). An analyses of

the full model suggests that the null hypothesis of equal means among firms with

differing levels of sector involvement is rejected when goal realization and working

relationships are included as covariates (F12,458= 7.29, p < 0.01). Clearly, in this

model, working relationships is the major source of variation.
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One of our research goals was to assess the differences in experience that

first buyers selling to their buyers as opposed to buying from their suppliers, capture-

harvesters and aquaculturists. This question is addressed in section 4.51 of this

chapter.

4.13 Sector Involvement and Uncertainty (H,,).:

A total measure of uncertainty was aggregated from four subscales. The

subscales measured four different sources of uncertainty: 1) environmental

variability, and biological variation; 2) changes is regulation and stock assessment

used by fisheries managers; 3) markets and marketability for seafood products; and

4) overall profitability of the fishery. Differences in group means was initially tested

using ANOVA to see if there were differences in levels of uncertainty experienced by

firms having involvement in multiple sectors. ANOVA was strongly supportive of our

hypothesis of unequal means, as indicated by the F-table below (Table IV-1).

Uncertainty due to regulation and fisheries management procedures was the only

submeasure that did not tend to vary significantly with sector involvement.

Additionally, the effect of sector involvement on group means was generally apparent

when broken down into survey populations, although the trends were not as distinct.
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Table IV-1: Univariate F-statistics for one-way ANOVA. Models test null hypothesis
of equal means for sector involvement (NSECT).

Model (F9465) MEAN MSE R-Square
Environmental Variability **2.93 2.05 0.87 0.05
Regulatory Restrictions 1.73 2.01 0.93 0.03

Market Conditions
Overall Profitability

**3.16
**5.47

2.30
2.18

0.80
0.72

0.06
0.10

Aggregate Uncertainty

* Significance p < 0.05
** Significance p < 0.01

**4.59 8.53 7.54 0.08

Multivariate analysis of variance (MANOVA) can be used in a procedure

called "profile analysis" which is appropriate to the present research question.

MANOVA is used to determine whether a combination of multiple response

measures varies as a function of an independent measure, such as sector

involvement. Profile analysis is an application of MANOVA, in which several

dependent variables are all measured on the same scale; as when four measures

are subscales of a comprehensive scale. For example, four measures of uncertainty

in our survey are measured as a response to involvement with multiple sectors.

Our question asks if one group (sector involvement) scores higher on the

collected set of uncertainty measures than any of the others. We qualified our profile

analyses by using goal realization and working relationships as covariates, and

specifying the model through multivariate analysis of covariance (MANCOVA). The

F-table below (Table IV-2)presents the results for the MANCOVA. While the profile
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analysis produces univariate ANCOVA F-values; it models all of them

simultaneously. This simultaneous modeling reduced compound uncertainty and

assures that the analysis of the responses (the four measures of uncertainty) are

independent of each other. The individual F statistics for each factor tests the null

hypothesis that all group means are the same for all four uncertainty responses.. In

addition, MANCOVA tests the multivariate F-statistic for a factor's importance to all

response variables. The null hypothesis of no overall effect due to sector

involvement (NSECT) uses the Wilk's's Lambda criterion and in this case is rejected

(F36,17187 p < 0.01 ).

Table IV-2: Profile analysis of uncertainty as an effect of sector involvement, with
covariates of goal realization (GR) and working relationships (WR). F3611718 = 1.89,

p < 0.01 for null hypothesis of no overall effect of NSECT on all response
variables.

Type of Uncertainty Full Model (F,, NSECT (F,,,,) GR (F, a.,) WR (F,..,)

Environmental Uncertainty **3.52 *2.22 2.62 *5.94

Regulatory Uncertainty *1.99 1.38 3.09 1.65

Market Uncertainty **5.67 *2.06 0.3 **26.98

Overall Profitability **7.32 **4.51 **11.94 **9.02

*Significance p < 0.05
** Significance p < 0.01

One concern not addressed in this analysis is the issue of categorical data in

the response variables. The four measures of uncertainty are measured on a four

point scale, which some would consider to be categorical rather than continuous. In
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this case, MANCOVA has some limitations which may be addressed by changing the

mode of analysis to either a contingency table or a loglinear model. This analysis

treats the response variables as continuous.

4.14 Sector Involvement and Goal Realization (Hl a:

Goal realization was measured as an aggregate of nine submeasures, the

selection of which was discussed in section 3.43. We hypothesized that groups with

involvement in multiple sectors would score higher on an aggregate level of goal

realization. ANOVA was unable to reject the null hypothesis of equal means (F947=

1.58). Respecifying the model for ANCOVA -- with working relationships and

uncertainty as covariates -- strongly improved the model (F,,,461= 5.67, p < 0.01), but

sector involvement appeared to contribute little to the overall fitness of the model and

was not a significant factor. While the data supports our hypothesis that firms

involved in multiple sectors will realize more of their goals, ANCOVA suggests that

this difference can be attributed to other factors, such as uncertainty and working

relationships.

4.2 Impact of Uncertainty on Time Horizon (H2);

Our model suggests that a firms planning horizon will be affected by the level

of uncertainty that it is experiencing. We have no a priori assumptions about what
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source of uncertainty might be most constraining on a firms ability to plan the next

season, or for the several seasons. We imply that -- to the extent that uncertainty

may limit planning horizons -- a firm may be constrained in its ability to become

involved in multiple sectors. Testing this relationship, however, is not part of the

present set of research questions. Planning horizon is measured on a discreet, 6

point likert scale and an aggregate measure of uncertainty is scored on a

continuous, 12 point scale.

It is hypothesed that the planning horizon of a firm will be inversely related to

the level of uncertainty experienced by that firm. The data partially supports this

claim. Regression analysis using the aggregate measure of uncertainty rejected the

null hypothesis of (3, < 0. (F15560=4.79, p < 0.05). The standard error of the

coefficient was 0.02, while the adjusted R-square was 0.006. While the low value

nature of the R-square suggests that we are missing major sources of variation, no

alternative covariates were available to increase the power of the model's fit.

Deconstructing the uncertainty measure into its four subscales with interactions was

not illuminating. While the model continued to be significant (F15551 = 2.26, p <

0.05) no single submeasure appeared to play a significant role in fitting the model.
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4.30 Uncertainty:

In addition to constraining a seafood firm's ability to plan, our model suggests

that uncertainty is associated with the existence of conflict in a market channel. This

section looks indirectly at the role of uncertainty in working relationship by examining

the relationship between uncertainty and the manifestation of conflict in a market

channel, and by examining differences in uncertainty among capture/harvesters and

aquaculturists. We measured conflict both directly -- by asking respondents to tell us

how often they experience conflict with a buyer or supplier -- and indirectly by asking

respondents to rate their buyers and suppliers in terms of the fairness of their

prices. This indirect measure was intended to reveal something about the nature of

power and dependency in the respondent's market channel, and is referred to

hereafter as "equity".

4.31 -Uncertainty Among Producers of Seafood (H al:

One of our primary research questions is to describe differences in the

business climate of aquaculturists and the capture/harvest sector that may lead to

differences in working relationships. We have hypothesized that because

aquaculturists are able to exert more control over many aspects of their operations
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than the capture/harvest sector, they should experience less uncertainty over many

aspects of their work environment.

Preliminary analysis of differences in group means between aquaculturists and

capture-harvesters conformed to our expectations; the differences were significant for

all submeasures of uncertainty except regulation (Table IV-3). These results suggest

that we could reject the null hypothesis of no significant differences.

Table IV-3: T-statistics for testing differences between aquaculturists and capture-

harvesters

Mean SE (Aqua) Mean (FISH) SE (FISH) T-statistic

Environmental Variability 2.23 0.07 1.87 0.06 **4.08

Regulatory Restrictions 2.03 0.06 1.93 0.06 1.23

Market Conditions 2.51 0.06 2.1 0.06 **4.99

Profitability Uncertainty 2.5 0.06 1.9 0.05 **7.83

Aggregate Uncertainty 9.26 0.19 7.79 0.17 **5.79

* Significance p < 0.05
** Significance p < 0.01

Further exploration of the statistics lead us to qualify this statement. This test

question is similar to our previous question regarding the impact of sector

involvement on the four submeasures of uncertainty. Recall that to answer that

research question we used MANCOVA to construct a profile analysis. The

advantage to that approach was the simultaneous testing of the group means for

each of the response variables which eliminates our concern over compound

uncertainty and independence. This approach was also used in the present question
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to identify differences between aquaculturists, capture-harvesters, and first buyers

with respect to how they perceive uncertainty.

Results of the profile analysis reveal that when differences in the mean

response on the four uncertainty submeasures are tested simultaneously, with

covariation attributed to WR and NSECT also accounted for, differences between

capture-harvesters and aquaculturists appear to be less significant than previously

thought. The population or sector the respondent represented (Pop) was a

significant factor in determining group means differences in market uncertainty and

uncertainty over profitability. The F-statistics in Table IV-4 below, illustrate the

contribution that Pop makes to the univariate responses of uncertainty. overall,

MANCOVA rejected the null hypothesis of no overall effect of population on the four

uncertainty response measures (F44462 = 11.60, P < 0.01).

Table IV-4: Profile analysis (MANCOVA) of least squared means from four
measures of uncertainty, testing the null hypothesis of no significant difference

between capture-harvesters and aquaculturists.

Type -of Uncertainty Full Model (F4,,,) , ,z,)Pop (F, NSECT(F, ) WR(F,,,,)

Environmental Uncertainty **7.36
-

2.06 **7.38 *4.56

Regulatory Uncertainty *3.17 1.69 *5.82 2.48
**

Market Uncertainty **15.52 *4.01 **10.22 22.38

Profitability Uncertainty **19.21 **14.37 **13.15 3.46

*Significance p < 0.05
**significance p < 0.01

Differences in least squared means (LSMEANS) for all sectors were

computed and tested against each other in the MANCOVA. As apposed to the real
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means computed in univariate or bi-variate statistics, the LSMEANS are adjusted to

the other terms in the model, giving us a better understanding of the differences in

uncertainty measures, when all other factors have been accounted for. Figure IV-

3 below illustrates the differences between LSMEANS for each of the three major

populations: capture-harvesters (C-H), aquaculturists (Aqua), and first buyers

("Buysell"). This figure illustrates that the only significant difference between

aquaculturists and capture-harvesters is their confidence of overall profitability.
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Figure IV-3: Least-squared means for four measures of uncertainty after the
contribution of NS'ECT and WR have been accounted for. Letters represent
stasistically significant groups of means

4.32 The Impact of Uncertainty of Channel Conflict (HO,:

-Two measures of channel conflict were used for answering the question of

how uncertainty affected conflicts. It was hypothesed that the amount of conflict in a

working relationship would be proportional to the amount of uncertainty that the firm

experiences in their -operating environment. Relative frequency of conflict and

feelings of inequity in a channel relationship were used in both univariate and

multivariate analysis of variance to address this question.
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We had hoped to explore this relationship by looking at differences between a

first buyer's relationship with their primary buyer and their primary supplier. As

previously indicated, low numbers of first buyers responded to our survey. This does

not present a problem in analysis of firms' relationship with buyers because we can

pool these measures with the rest of the responses from other surveys. This may,

on the other hand, present some problems in analyzing the multivariate responses

for both buyers and suppliers of a first buyer's conflict. MANOVA requires equal cell

sizes for each of the response variables; thus the degrees of freedom allowed in a

MANOVA is constrained by the response variable with the smallest number of

observations.

Table IV-5 presents the F-values resulting from the MANOVA and includes

both buyer and supplier relationships. Response variables are the frequency of

conflict with the respondent's primary buyer (Confbuy); frequency of conflict with the

respondent's primary supplier (Confsup); perception that the prices offered by their

suppliers are equitable (fairS); and the perception of equitable prices from their

buyer's (fairB). The factors are our four submeasures of uncertainty: environmental

uncertainty (Env), regulatory uncertainty (Regs), market uncertainty (Mark), and

profitability uncertainty (Prof). No submeasure of uncertainty demonstrated any

significant power in terms explaining conflict or power imbalance, and the

combination of all four measures were inadequate for explaining any of the conflict or

power imbalance responses. The Wilk's Lambda criteria for an overall effect of each
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measure of uncertainty on any aspect of conflict was not significant. Because

MANCOVA in SAS handles missing data by exluding the entire observation when

data for one response variable is missing, this model only includes first buyers, as

other versions of the survey did not ask for responses with respect to supplier

conflict.

Table IV-5: MANCOVA F-statistics testing null hypothesis of no factor effects on
conflict behavior

Full Model (F-.,.d Env(F,,,J Regs(F, ,) Mark(F, J Prof(F, ate)

Confbuy 0.92 0.19 1.20 0.98 0.49

Confsup 1.54 1.91 0.22 1.33 1.82

FairB 0.80 0.21 0.39 1.65 0.87

FairS 0.78 0.71 0.23 0.82 1.40

Excluding conflict behavior with suppliers from the response variables

produces a slightly different result. Table IV- 6 below indicates that uncertainty over

environmental conditions, regulations, and markets for products all contributed

signifidantly to frequency of conflict when respondents were evaluating their

relationship with buyers. As opposed to the previous model, this MANCOVA

includes responses from all populations. While no single measure of uncertainty

stood out as a factor in explaining the perception of equity, overall the model is

significant. Wilk's lambda criteria for overall effect on response variables by each

of the factors indicate we can reject the null hypothesis for no overall effect of
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uncertainty of regulations and uncertainty of markets on conflict behavior (F411096 =

19.0p<0.05).

Table IV-6 MANOVA F-statistics, excluding conflict behavior with suppliers. Wilk's
criterion for each factor testing null of no significant effect for all variables is found in
last row.

Full (F,,,,,) Env (F,,,,) Regs (F,,,) Mark (F,s;) Prof(F,,,,)
Confbuy *1.91 *3.13 *0.38 *3.48 0.39
Fairbuy **2.2 0.36 2.33 1.55 1.36

Wilks 1.76 *2.39 *2.46 0.83

*Significance p < 0.05
**Significance p < 0.01

Respecifying the model to include primary sector as an explanatory variable

produced a significant boost in the strength of model. The placement of the firm in

the market channel was highly significant for explaining relative frequency of conflict

with a respondent's buyers, and their perceptions of equity between themselves and

the buyer (F13,542 = 6.96 and 10.04, respectively). Table IV-7 illustrates the impact

of channel position (Pop) on a respondent's perception of conflict and equity in their

working relationship. Overall, the F-approximation to the Wilk's Lambda criterion

strongly rejected the null hypothesis of no overall effect of channel position on the

response variables (F411096= 10.0, p < 0.01).
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Table IV-7: MANOVA F-statistics testing null hypothesis of no factor effect on
conflict behavior, factoring in survey population.

Full (F13 sae) Pop (F2.seJ Eny(F9oj Regs(F3.s+?) Ma,k(F9, ) Prof(Fa.se)

Con/buy **6.97 **14.53 1.16 *4.99 1.99 *4.62
FairB "10.04 "24.63 1.92 "8.10 0.03 1.08

*Significance p < 0.05
**Signifcance p < 0.01

The least squared means for aquaculturists (Aqua), capture-harvesters (C-H) ,

and first buyers (BuySell) are compared and tested against the null hypothesis of no

group differences. The results of the least-squared means comparisons are

illustrated graphically by Figure IV-4. After the effects of uncertainty are factored

out, capture-harvesters and first buyers appear to experience conflict with their

buyers significantly more frequently than do aquaculturists. Similarly aquaculturists,

first buyers, and capture-harvesters all scored differently from each other on

perceptions of equity with their buyers, with aquaculturists rating their buyers the

highest in-terms of equity, while capture harvesters rated their buyers the lowest.
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Figure IV-4: Least-squared means of conflict by channel sector, after uncertainty
has been factored out. Letters represent statistically distinct groups of means.

4.40 Associations between Goal Realization and Working Relationships:

-Wc expected differences in goal realization from survey respondents based on

a number of variables such as channel position and working relationships. However,

our analytical tools for highlighting these relationships are limited because of the

large number of variables, the simultaneous nature of the associations, and the

difficulty in categorizing the analysis in terms of "cause and effect" . The

effectiveness and appropriateness of measures such as multiple regression and
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MANOVA are limited in this situation. Instead we rely on more descriptive

techniques that attempt to pull out the strongest associations without applying many

of the assumptions of causal models. Canonical Correlation Analysis (CCA) is one

technique we applied to find out which elements of goal realization are most strongly

associated with measures of working relationships. The analytical basis for CCA

was discussed in Section 3.7 of Chapter 3.

4.41 Canonical Correlations Between Goals and Working Relations (Hj:

We utilized 9 measures of goal realization (described in section 3.47 of

Chapter 3), that were weighted along an importance and satisfaction dimension.

Working relationships used 12 measures weighted along the same dimensions. See

Table IV-8 for a listing of these variables and the abbreviations used for reported

SAS output. Generally, CCA requires 10 observations for every variable in order to

be reliable. This requirement was easily met. Tabachnich and Fidell (1989)

emphasize that multicollinearity and singularity can present problems in

interpietations of the results. This was not a problem with our data, none of the

correlation coefficients within or between sets of variables exceeded the ceiling of

0.9 recommended by these authors.

We make several assumptions about the nature of our data in order to apply

CCA. While there is no requirement that the variables be normally distributed,

multivariate normality must be assumed in order to make inferences on the number
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Table IV-8: Measures of GR and WR and their abbreviated variables names

Goal Realization Variable Name
amount of earnings AMTERN
community where your family lives CMNTY
enjoyment of job JOBSAT
identity as a businessman IDENT
mental and intellectual demands MENTINT
physical/mental health and job safety HTHSFTY

predictability of earnings PRDERN
independence IND
time for family and friends TMFAM

Woddna Relationships Variable Name
use of appropriate and efficient technology APTECH

pursuit of market opportunities MKTOPS
diversity of products DIVPROD
inventory control INVENT
technical advice regarding TCHADV
sharing of market information MKTINFO
advance warning of price changes PRCWRN
clearly defined prices, QA criteria STNDS
established prices and terms ESTPRC
shared risk and investment SHDRSK
commitment to pay for high quality COMPEN
conflict resolution CONRES

of significant canonical variate pairs. This is not a testable assumption, but the

likelihood of multivariate normality is increased if the variables are all normally

distributed. CCA is sensitive to linear but not higher order relationships in variance

or covariance matrices. This is because CCA maximizes the linear relationship

between a variate from one set of variables and a variate from the other set. If the

relationship is not linear, CCA misses it. This assumption was not tested with our

data, but our analysis proceeds under the assumption of linearity.

Since the smallest set of variable included the 9 measures of goal realization,

the maximum number of canonical variates is also 9. The CANCORR procedure in

SAS constructs a table that tests the null hypothesis that a given canonical

correlation and all that follow are zero. The first p-value tests the null hypothesis

that all canonical correlations are zero; the test statistic has a chi-square distribution

when that null hypothesis is correct. The second p-value tests the null hypothesis

that the second, and all that follow are all zero, but says nothing about the first
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canonical correlation, and so on. The SAS output for these tests are presented as

follows:

Test of HO: The canonical correlations in the
current row and all that follow are zero

Likelihood
Ratio Approx F Num DF Den DF Pr > F

1 0.51928108 3.5220 108 4038.422 0.0001

2 0.72882518 2.0455 88 3642.28 0.0001

3 0.82872207 1.5170 70 3242.995 0.0039
4 0.91138795 0.9657 54 2839.649 0.5463

5 0.94315482 0.8214 40 2430.701 0.7799
6 0.96762513 0.6593 28 2013.32 0.9130

7 0.98229366 0.5567 18 1581.576 0.9306

8 0.98918857 0.6104 10 110 0.8060

9 0.99496164 0.7102 4 561 0.5852

This table is interpreted to mean that the first, second, and third canonical correlations

are significant; only the first three pairs of canonical variates are reliable. Remember

that canonical correlations are interpreted the same way as Pearson's coefficient; the

coefficient asks, "are the canonical variables correlated?" The p-value reports the

probability that distribution of the variance follows an F-distribution.
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Next, CANCORR reports the eigenvalues (rc2) and canonical correlations (re)

for each canonical pair. In this instance, the values for the first three significant

canonical pairs are:

Canonical
Correlation Eigenvalue

1 0.536199 0.2875
2 0.347193 0.1205
3 0.310117 0.0907

The eigenvalue is interpreted as representing the proportion in overlap in variance

between a canonical pair. In this case, the first pair correlate 53.6% and overlap 28.7

in variance; the second pair correlates 34.7% and overlap 12.1% in variance; and the

third pair correlates 31.0% and overlap 9.0% in variance.

Loading matrices between the canonical variates and the original variables

arepresented on the following page. Interpretation of the three significant pairs of

canonical variates proceeds from these loadings. Each canonical variates is

interpreted with respect to the variate from the other set, and together these variates

form the canonical variate pair. A variate is interpreted by considering the pattern of

variables highly correlated with it. Because the matrices contain correlations, and the

squared correlations measure overlapping variance, variables with loadings of 0.3 and

above are usually interpreted as part of the variate (Tabachnick and Fidell, 1989; p

217). Both the direction of the correlations and the direction of scales have to be

considered in the interpretation.

Chapter 4



Anderson -- 101

CCA Business Ops with GR 10:12 Friday, May 5, 1995 5

Canonical Correlation Analysis

Standardized Canonical Coefficients for the 'VAR' Variables

V1 V2 V3 V4 V5

AMTERN 0.4853 0.1278 0.2508 -0.7844 -0.1982
CMNTY -0.1956 0.2398 -0.2372 -0.4551 0.2040
JOBSAT 0.1236 -0.2513 -0.2360 0.2683 -0.8321
IDENT 0.0127 0.1012 -0.9078 0.4419 0.2234
MENTINT -0.3458 0.6513 -0.0705 -0.4255 -0.3092
HTHSFTY 0.0668 0.1044 0.4961 0.4230 -0.3526
PRDERN 0.3604 0.2603 -0.0049 -0.1248 0.2552
IND -0.1103 0.1212 0.2377 0.3503 0.8931

TMFAM 0.1057 0.4038 0.1953 0.1665 -0.0908

V6 V7 V8 V9

AMTERN -0.7154 0.2710 0.3153 -0.5732
CMNTY -0.3487 0.2483 -0.7732 0.2400
JOBSAT 0.1440 0.4969 0.3300 0.6755
IDENT 0.0456 -0.2798 -0.1018 -0.5711

MENTINT 0.2133 -0.1758 0.5563 -0.3880
HTHSFTY 0.1628 0.1934 -0.5880 -0.5661
PRDERN 1.0930 -0.2227 -0.2311 0.3709
IND -0.1460 0.5442 0.3648 0.0758
TMFAM -0.6256 -0.6932 0.0833 0.4418

Standardized Canonical Coefficients for the 'WITH' Variables

W1 W2 W3 W4 W5

APTECH -0.0969 0.1680 0.0524 -0.3608 -0.4666
MKTOPS 0.4918 -0.2729 -0.6853 -0.4728 -0.1800
DIVPROD -0.0554 0.1236 -0.0539 0.0954 0.2577
INVENT -0.1512 0.2872 0.1977 0.0121 0.7706
TCHADV -0.1256 0.2226 -0.3926 0.6529 0.0121

M KTI N FO 0.4021 -0.3142 0.0172 -0.0692 0.3521

PRCWRN 0.1631 -0.2252 0.4564 -0.5246 -0.4503
STNDS 0.1395 0.1735 -0.0789 0.2724 0.2945
ESTPRC -0.1189 0.2939 -0.5179 -0.4276 0.2404

SHDRSK 0.4835 -0.2503 0.4162 0.7871 -0.1309
COMPEN 0.1473 0.4131 0.6971 -0.2333 -0.0215
CONRES -0.1205 0.5003 -0.2748 0.2165 -0.6731
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The first pair of canonical variates has high loadings on earnings, mental and

intellectual demands, and predictability of earnings (0.48, -0.35, and 0.36, respectively)

on the goal realization scale and pursuit of market opportunities; sharing of market

information; and shared risk and investment (0.49, 0.40 and 0.48, respectively) in the

working relationship dimension. This is interpreted to mean that earnings, mental and

intellectual demands, and predictability of earnings are associated with pursuit of

market opportunities, the sharing of market information, and shared risk and

investment.

The second variate pair is interpreted as the pair of linear combinations of

canonical coefficients that maximize the shared variance, after the variance attributed

to the first canonical pair has been removed. This pair has high loadings for

MENTINT (0.65), and TMFAM (0.40) in the goal realization set, and MKTINFO (-0.31),

COMPEN (0.41) and CONRES (0.50) in the working relationship set. This is

interpreted to mean that mental and intellectual demands and time for family and

friends are associated with dissatisfaction with their buyer's sharing of market

information, but satisfaction with their buyer's compensation for improved quality of

products; and prompt resolution of conflicts.

After removing all the shared variance from the first and second canonical pairs,

a third pair of variates are maximally correlated by IDENT (0.90) and HTHSFTY (0.49)

in the goal realization set and by MKTOPS (-0.68), TCHADV (-0.39), PRCWRN (-

0.45), ESTPRC (-0.52), SHDRSK (-0.41) and COMPEN (0.70). The identity of the
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respondent's occupation and health as safety in the goal set are associated with

market opportunities, use of technical advances, advanced warning of price changes,

established prices and terms, shared risk and investment, and compensation for

improved quality and handling techniques in the working relationship categories.

4.42.0 Differences in Working Relationship and Goal Realization Associations:

Before looking at associations between a firms goal realization and working

relationships, a look at differences in how different sectors realize their goals

illustrative. Figure IV-6 summarizes the univariate differences in group means for

aquaculturists, capture-harvesters, and first buyers (Buyers and Suppliers). Letters

correspond to multiple range comparisons specified in the SAS output as Duncan

groupings. Aquaculturists generally scored the same or higher on all weighted

measures of goal realization except mental and intellectual demands and community

attachment. Generally the capture-harvest sector scored lower the same or lower on

many of the scales. Differences between the capture-harvest and the aquaculture

sectors in many of the scales -- notably amount of earnings, predictability of earnings,

and time for family and friends -- are significant.
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Figure IV-7 summarizes the univariate differences between channel sectors on

weighted measures of satisfaction with a respondent's channel partner (WR). The

subscales of Business Operations, Communication, and Contractual Arrangement are

themselves averages of four submeasures each. The general trend of decreasing

WR scores for aquaculture, suppliers, buyers, and capture-harvesters in each of the

subscales is noteworthy.
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Figure IV-7: Univariate differences in working relationships between sectors of the
seafood industry. Letters represent statistically distinct groups of means.

Although differences between all sectors were not always significant, in every

case capture-harvesters scored significantly lower than aquaculturists. We had no a

priori hypotheses regarding differences in how aquaculturists and capture .harvesters
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associate the two major constructs, working relationship and goal realization, but an

understanding of these differences is an important element of the present study. A

CCA similar to that reported in section 4.41 was performed on each of these two

sectors. No method for statistically comparing the results of these two analyses was

undertaken, but the results from the respective analyses are reported here. What

follows is a reporting of the essential statistics from SAS/STAT CANCORR procedure.

For a more detailed output, see Appendices 4 and 5 for aquaculture and capture-

harvesters, respectively. Note that in interpreting the loadings from the respective

CCA's, we have specified a minimum of 0.40 shared variance to include the coefficient

in the model rather than the 0.30 criteria used previously. We do so to ease

interpretation in the model by limiting the number of terms.

4.42.1 Goal Realization and Working Relationships:

While we expected differences in goal realization from survey respondents

based on a number of variables such as channel position, and working relationships,

our analytical tools for highlighting these relationships are limited because of the large

number of variables, the simultaneous nature of the associations, and our

unwillingness to categorize our analysis in terms of "cause" and "effect". The

effectiveness and appropriateness of measures such as single equation multiple

regression and MANOVA are limited in this situation.
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Instead we rely on more descriptive techniques that attempt to pull out the

strongest associations without applying many of the assumptions of causal models.

Canonical Correlation Analysis (CCA) is one technique which we applied here to

determine which elements of goal realization are most strongly associated with

measures of working relationships. The analytical basis for CCA was discussed in

section 3.7 of Chapter 3.

4.42.2 Aquaculturists:

CCA was performed between a set of variables designed to measure goal

realization among aquaculturists, and a set of measures of working relationship

between the aquaculturists and their primary purchasers (refer back to Table IV-8 for a

listing of each set of measures, and Chapter 3 for a more complete discussion of the

operationalization of these measures). The first canonical correlation 0.44 (19.4% of

variance), while the second was 0.40 (16.7% of variance). With all four canonical

correlations included, F10811432 = 1.48, p < 0.01, with the first canonical correlation

removed, F88 1294 = 1.31, p < 0.05. Subsequent F tests were not statistically

significant. The first two pairs of canonical variates, therefore, accounted for the

significant relationships between GR and WR.

Data on the first two pairs of canonical variates appear in Table IV-9. Shown in

the table are correlations between the variables and the canonical variates,

standardized canonical variate coefficients, within-set variance accounted for by the
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canonical variates (percent of variance), redundancies and canonical correlations.

Total percent of variance and total redundancy indicate that the first and second pairs

of canonical variates were only minimally related. Interpretation of these canonical

pairs are marginal.

Table IV-9: Correlations, standardized canonical coefficients, canonical correlations,
percents of variance and redundancies between GR and WR and their corresponding
canonical variates among aquaculturists.

First Canonical Variate Second Canonical Variate
Corelafion Coefficient Correlation Coefficient

GR
AMTERN 0.13 0.42 0.19 0.17

CMNTY -0.32 -0.15 0.30 -0.04

JOBSAT -0.43 -0.31 0.69 0.85

IDENT -0.61 -0.79 -0.04 -0.55

MENTINT 0.26 -0.22 0.37 0.23

HTHSFTY 0.41 0.36 0.05 -0.08

PRDERN 0.13 0.21 0.56 0.58

IND 0.03 0.21 0.32 -0.13

TMFAM 0.20 0.14 0.18 0.05

% of Variance 0.11 0.13 Total = 0.24

Redundancy 0.02 0.20 Total = 0.04

WR
APTECH -0.06 0.14 0.26 0.23

MKTOPS -0.36 -0.43 0.67 0.60

DIVPROD 0.39 -0.27 0.13 -0.34

INVENT 0.24 0.19 0.61 0.42

TCHADV -0.57 -0.57 0.11 -0.19

MKTINFO -0.09 0.11 0.09 -0.37

PRCWRN 0.16 -0.06 0.41 0.05

STNDS 0.04 -0.14 0.47 0.40

ESTPRC -0.36 -0.35 0.07 -0.20

SHDRSK 0.13 0.31 0.41 0.28

COMPEN 0.44 0.46 0.17 -0.18

CONRES 0.29 0.13 0.42 0.22

% of Variance 0.09 0.14 Total = 0.24

Redundancy 0.02 0.02 Total = 0.04

With a cutoff correlation of 0.4, the variables of GR that were correlated with the

first canonical variate were AMTERN (0.42), and IDENT (-0.79) while MKTOPS (-
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0.43), TCHADV (-0.57), COMPEN (0.46), from the WR set of measures were

correlated with the corresponding canonical variate. This pair of canonical variates

indicates those who are satisfied with the amount of their earnings, but who are less

satisfied with their professional identity also tended to be less satisfied with their

buyer's pursuit of market opportunities and communication of technical advice,

Table IV-10: Correlations, standardized canonical coefficients, canonical correlations,
percents of variance and redundancies between GR and WR and their corresponding
canonical variates among capture-harvesters.

First Canonical Variate Second Canonical Variate
Correlation Coefficient Correlation Coefficient

GR
AMTERN 0.66 0.45 0.04 0.11

CMNTY 0.36 0.15 -0.25 -0.37

JOBSAT 0.48 -0.04 0.10 0.12

IDENT 0.46 0.06 0.31 -0.80

MENTINT 0.67 0.46 0.41 -0.01

HTHSFTY 0.33 -0.13 0.41 0.68

PRDERN 0.56 0.03 -0.19 -0.05

IND 0.36 -0.24 0.39 0.16

TMFAM 0.75 0.58 0.24 0.17

% of Variance 0.29 0.09 Total = 0.37

Redundancy 0.06 0.01 Total = 0.07

WR
APTECH 0.37 0.33 -0.20 -0.12

MKTOPS 0.46 0.00 0.09 -0.14

DIVPROD 0.57 0.28 -0.12 -0.33

INVENT 0.24 -0.21 -0.03 -0.04

TCHADV 0.18 -0.18 0.16 -0.02

MKTINFO 0.49 0.19 0.36 0.32

PRCWRN 0.32 -0.31 0.45 0.46

STNDS 0.4 0.21 0.10 -0.15

ESTPRC 0.76 0.54 0.00 -0.74

SHDRSK 0.46 -0.09 0.57 0.64

COMPEN 0.73 0.40 0.50 0.53

CONRES 0.7 0.34 0.19 -0.07

% of Variance 0.26 0.08 Total = 0.34

Redundancy 0.05 0.01 Total = 0.06
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although they are more satisfied with their buyer's willingness to compensate them for

their efforts to improve quality.

The second canonical variate in the GR set was most highly correlated with

JOBSAT (0.85), IDENT (-0.55) and PRDERN(0.58), while the WR canonical variate

was most correlated with MKTOPS (0.60) and INVENT (0.42), and STNDS (0.40).

This may be interpreted to mean that respondents who were satisfied with their job,

and predictability of earnings but who were not satisfied with their identify as

aquaculturists were similarly satisfied with their working relationships in terms of their

buyer's pursuit of market opportunities, control of inventory, and purchasing standards

and expectations.

4.42.3 Capture-Harvesters:

CCA was performed between a set of variables designed to measure goal

realization among capture-harvesters, and a set of measures of working relationship

between the capture-harvesters and their primary purchasers (refer back to Table IV-8

for a Hsting of each set of measures, and Chapter 3 for a more complete discussion of

the operationalization of these measures). The first canonical correlation 0.44 (19.4%

of variance), while the second was 0.40 (15.7% of variance). With all four canonical

correlations included, F10811759 = 1.72, p < 0.01, with the first canonical correlation

removed, F88.1589 = 1.45, p < 0.01. Subsequent F tests were not statistically
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significant. The first two pairs of canonical variates, therefore, accounted for the

significant relationships between GR and WR.

Data on the first two pairs of canonical variates appear in Table IV-10. Shown

in the table are correlations between the variables and the canonical variates,

standardized canonical variate coefficients, within-set variance accounted for by the

canonical variates (percent of variance), redundancies, and canonical correlations.

Total percent of variance and total redundancy indicate that the first and second pairs

of canonical were only minimally related. Interpretation of these canonical pairs are

marginal.

With a cutoff correlation of 0.4, the variables of GR that were correlated with the

first canonical variate were AMTERN (0.45) and TMFAM (0.58), while ESTPRC (0.54)

was the sole variable from the working relationship set that contributed to the

canonical variate. This canonical pair may be interpreted to mean that those

respondents who were highly satisfied with their amount of earnings, and the time they

were able to spend with family and friends, also tended to be satisfied with their

working relationships in terms of their buyers communication of prices and terms.

The variables that were correlated with the second canonical pair for GR were

IDENT (-0.80), and HTHSFTY (0.68). Variables correlated with the WR variate were

PRCWRN (0.45), SHDRSK (0.57), and COMPEN (0.50). Respondent's who were not

satisfied with their professional identity but who were satisfied with respect to their

physical, mental, and occupational health tended to be satisfied with their working
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relationships in terms of knowing when prices were likely to change in advance, the

shared risk and investment they have with their buyers, and their buyers willingness to

pay for high quality products.
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4 .50 Working Relationships Among Aquaculturists:

We have previously discussed the differences between how aquaculturists and

capture-harvesters view uncertainty, and how they may respond to uncertainty. While

our statistical tests have lent qualified support to our hypotheses regarding these

differences, a rigorous analysis of the model has indicated that these relationships are

extremely complicated and affected by many more factors than we have been able to

include here. This section discusses additional hypotheses developed to help us.

answer some of our questions about what sort of differences exist these two seafood

producing sectors. This section is concerned with how first buyers view their working

relationships with aquaculturists and capture-harvesters, and how aqulturists view their

working relationships with buyers.

4.51 Buyers attitudes towards source of product (H,a):

It was hypothesized that buyers who buy principly from aquaculturists would

enjoy better working relationships than buyers who buy from capture-harvesters.

Additionally, we suggested that buyers who purchase from both sources of seafood

would enjoy better working relationships with their aquaculture suppliers than with their

suppliers from the capture-harvest sector. The premise behind this hypothesis is the

assumption that processors, wholesalers, and distributors are as bothered by

uncertainty as other businesses, and that aquaculturists should be able to reduce a
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buyer's uncertainty because they can ensure a more stable supply of consistent quality

product.

Analysis of the data was not supportive of our hypothesis. Small sample sizes

and inadequate design of the key questions in the questionnaire may have contributed

to our results. Of the 93 usable surveys that were returned nationally; 8 were from

firms that purchased primarily from aquaculturists; 44 were from firms that purchased

primarily from the capture-harvest sector; and 41 purchased from other sources:

including wholesalers or processors.

A MANCOVA of the buyer's submeasures of working relationships -- business

operations, communication, and contractual arrangements -- proceeded as before, with

the source of the buyer's product being the main effect. Degree of sector

involvement, uncertainty, and goal realization were included in the model as

covariates. No factors were found be significant, and the F-statistic for main effects

of the source of raw product insignificant (F6446=0.39, p > 0.05). We are unable to

reject our null hypothesis that buyers who purchase from aquaculturists will have

better-working relationships than buyers who purchase from capture-harvesters. This

model is summarized in Table IV-11.
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Table IV-11: MANCOVA F-statistics for testing null hypothesis of no factor effects on
working relationships submeasures.

Response Full (F ) Source (F J Sectors(F,,r) GR (F,s) Uncert (F i

Business Operations 1.35 0.72 2.81 2.24 0.08

Communication 1.19 0.24 0.53 3 0.28

Contractual Arrangements 1.2 0.81 0.13 3.29 0.06

The second part of the hypothesis was intended to expand on this general

theme. We asked buyers who bought from both sources of seafood, how they would

rate aquaculturists relative to capture-harvesters. Respondents rated the

aquaculturiists on a 5 point likert scale that ranged from "much worse" to "much

better" in each of the three working relationship submeasures. While each of the

aquaculturists averaged "better" with respect to all three submeasures, only 3

respondents from the first buyer respondents answered this question. These results

conform to our logical presumptions about buyer's preferences, but we would not

advise accepting or rejecting any hypothesis on the basis of this response.
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4 .52 Working Relationships Differences Among Suppliers of Seafood (H6 :

We have already looked at the univariate differences in working relationships

among industry sectors as a backdrop for our discussion of the associations between

working relationship and goal realization. Figure IV-6 demonstrated some remarkable

differences between sectors in terms of their working relationships. We hypothesized

in Chapter 3 that the differences between the aquaculture and the capture-harvest

sector would be significant, and a first order analysis of the univariate statistics lends

credence to this theory (Table IV - 12) by rejecting the null hypothesis of no significant

differences..

Table IV-12: Univariate T-statistics testing null hypothesis of no significant differences
between aquaculturists and capture-harvesters.

Mean (AQUA) SE (Aqua) Mean (FISH) SE (FISH) T-statistic

Business Operations 1.97 0.18 -0.02 0.20 ""7.42

Communication 1.94 0.19 -1.22 0.27 ***9.30

Contractual Arrangements 1.31 0.19 -1.34 0.24 ***8.32

Aggregate

""` Significance p < 0.001

1.74 0.15 -0.86 0.20 ***10.02

Respecifying the model for MANCOVA yielded similar results. The three

subscales of working relationships (Pop) measured as response variables with

NSECT, GR, and uncertainty (UNC) as covariates was highly significant for all

measures (Table IV-13). The null hypothesis of no overall effect of survey population
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Table IV-13: MANCOVA F-statistics testing null hypothesis :of no significant difference
between industry sectors and three subacales of working relationships.

Full (F,,,d Pop (F 4) UNC(F1ea) GR(F,,1sd NSECT(F,,1BB)

Business Operations "14.52 *5.86 "13.93 "1.11 1.11

Communication "23.05 **25.43 2.23 "20.44 1.35

Contractual Arrangements "29.47 "20.45 "9.16 "38.60 1.74

`Significance p < 0.05
"Significance p < 0.01

on all three response measures was rejected (F6 972 = 10.21, p < 0.01). Although the

multivariate model achieved essentially the same result as the univariate statistics,

some differences are apparent. With uncertainty, goal realization, and sector included

as covariates the least squared means are not as stylized. Significant differences

between aquaculturists and capture-harvesters continue to be strong, but not for all
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Figure IV-7: Least-square means of working relationship among different industry
sectors, after UNC, GR, and NSECT have been accounted for.
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response measures (Figure IV-7). First buyers appear to be significantly less satisfied

with their contractual arrangements with their suppliers than either aquaculturists or

capture-harvesters -- who did not appear to vary significantly from each other on this

submeasure.

4.60 Summary of Statistical Models and Tests of Significance

In Chapter 3 we presented a model of factors that may affect working

relationships and goal realization in the seafood industry, and several submodels that

could be tested individually to help validate the general model. Ten specific

hypotheses were presented, along with the statistical criteria for rejection of the null

case. This chapter has tested each of these submodels. Here we briefly restate the

hypotheses and summarize the results of the tests of significance.

H,a: Participants in the seafood industry having involvement in more than one
sector will be more satisfied with their channel relationships than
participants that are involved with a single sector.

Result: ANOVA rejected the null hypothesis of equal means for all measures of

working relationship: Business Operations, Communication, and Contractual

Arrangements. ANCOVA found that goal realization and uncertainty were significant

covariates, but did not account for all the variation: after the effects of GR and UNC

were removed, working relationship continued to exhibit significantly distinct means

based on the number of sectors with which a firm was involved.
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Hlb: Participants in the seafood industry having involvement in more than one
sector will experience less conflict with buyers and suppliers than
participants that are involved with a single sector.

Result: ANOVA was unable to reject a null hypothesis of equal means with respect to

the amount of conflict that a respondent might experience with a partner, based on the

degree of their involvement with other sectors alone. Using goal realization, working

relationships, and uncertainty as covariates was more productive: ANCOVA rejected

the null hypothesis of equal means, with working relationships contributing the most

variation. The number of sectors a firm was involved with did not appear to be a

significant factor by itself.

H1 : Participants in the seafood industry having involvement in more than one
sector will perceive that the future of their business operations have
significantly less uncertainty than participants that are involved in a single
sector.

Result: Profile analysis, treating the four measures of uncertainty as multiple response

variables, through MANCOVA was able to reject the null hypothesis of equal means.

Treating goal realization and working relationships as covariates removed some -- but

not all -- of the variation. Sector involvement appeared to be significant for

environmental uncertainty, market uncertainty, and uncertainty over profitability.

Overall, MANCOVA rejected the null hypothesis of no NSECT effect for all response

variables.

H,d: Participants in the seafood industry having involvement in more than one
sector will realize more of their business and personal goals.than
participants that are involved in a single sector.
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Result: ANOVA was unable to reject the null hypothesis. Treating working

relationships and uncertainty as covariates and using ANCOVA produced a highly

significant model, however, NSECT appeared to contribute little power to the model.

We were unable to reject the null hypothesis of equal means.

H2: The planning horizon of a firm will be inversely related to the level of
uncertainty the firm is experiencing.

Result. Regression analysis was able to reject the null hypothesis of (3, less than or

equal to zero. A low R-square leads us to qualify this result with the suggestion that

other sources of variation must exist which would strengthen this model.

H3a: Aquaculture producers will perceive significantly less uncertainty factors
affecting their business operations than participants in the capture
harvest sectors.

Result: Univariate ANOVA statistics were able to reject the null hypothesis of equal

means. MANCOVA complicated the picture by suggesting that 1) the number of

sectors a firm is involved with, and 2) the working relationship the respondent has with

its channel partners are also significant sources of covariation. After including these

factors in the model, the channel position fell out as a highly significant factor for two

of the four submeasures. MANCOVA rejected the null hypotheses of equal means for

the univariate responses of market uncertainty and profitability uncertainty.

MANCOVA also rejected the null hypothesis of no overall group differences for all

uncertainty responses.
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H3b: The amount of conflict in a working relationship experienced by a firm will
be proportional to the level of uncertainty experienced by that firm

Result: When modeling perceptions of conflict and equity between respondents and

their buyers and supplier, MANOVA was unable to reject the null hypothesis of equal

means. When the model was -restricted to include only working relationships towards

buyers, MANOVA rejected the null hypothesis of no overall effect of uncertainty on

conflict. Including channel position in the model provided additional strength to the

model. When channel position was included, uncertainty over regulations proved to

be significant with respect to both conflict and equity, while uncertainty over profitability

was significant for conflict.

H4: The nature of the working relationship that a firm has with a trading
partner, is associated with the level of personal and business oriented
goal that firm is able to realize.

Results: Canonical Correlations Analysis (CCA) rejected the null hypothesis that all

canonical correlations in the nch row and all that follow are not significant for the first

three canonical pairs, meaning there are three ways to associate linear combinations

from the goal realization set and the working relationship set to make variate pairs that

accounted for the significant sources of variation. CCA found two ways to associate

goal realization and working relationships for aquaculturists and capture-harvesters,

respectively.

H5a: First buyers who buy from aquaculturists will be significantly more
satisfied with their working relationships than buyers who buy from the
capture/harvest sectors. Similarly, buyers who purchase from both
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sectors will be significantly more satisfied with aquaculturists than with
harvesters.

Result:. Degree of sector involvement, uncertainty, and goal realization were included

in the model as covariates, while the three submeasures of working relationships were

treated as multiple responses. MANCOVA was unable to reject the null hypothesis of

equal means. Weak evidence exists to support our theory that buyers who purchase

from both aquaculturists and capture-harvesters would experience better working

relationships with the aquaculturists.

H 5b: Aquaculture producers will be more satisfied with their working
relationships than participants in the capture/harvest sectors

Result: Univariate and Multivariate ANOVA were able to reject the null hypothesis of

equal means. Using involvement in multiple sectors goal realization, and uncertainty

as covariates, channel position was strongly supported by MANCOVA as a significant

factor in identifying differences in working relationship means. Least-squared means

for channel position indicate that significant differences exist between sectors on all

measures of working relationship. Differences between aquaculturists and capture

harvesters appear to be strong, although not for all measures.
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CHAPTER 5

Discussion of Results and Resource
Management Implications

5.10 Introduction:

This chapter discusses the model of factors affecting goal realization and

working relationships in light of the statististical tests performed in Chapter 4. In that

Chapter, we looked at components of the entire model; our goal here is to heuristically

expand the discussion to the entire model.

We fit what we have learned of channels dynamics in the seafood industry into

the marketing goals and challenges discussed in Chapter 1. Our goal was to

understand ways in which constraints and opportunities to achieving these goals may

be addressed through a marketing channels perspective.

This chapter also expands the definition of a marketing channel to include

fisheries managers as well as local, state, and regional economic development entities

that are normally treated as exogenous to the marketing systems, but which play a

crucial role in determining the environment in which a channel operates. A case is

made for a deeper understanding of how fisheries management decisions outside the

control of a firm or traditional market channel affect goals on the firm, channel, and

community level.
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5 .20 A Model for Working Relationships in the Seafood Industry. Revisited:

In Chapter 3 we presented a model for understanding factors that may affect

industry working relations seafood marketing channels. Lacking the tools to test this

model simultaneously through linear structural equations (LISREL) or even multivariate

regression techniques, we instead isolated components of the model and tested these

separately. In Chapter 4 we saw that many of these components have validity to the

extent that their the null cases were able to be rejected. The model is presented

again here, with the corresponding hypotheses (Figure V-1).

Acknowledging that the potential for non-response bias due to the low response

rates in each of the surveys is great, a general heuristic picture begins to emerge from

Chapter 5 that fits our general expectations of how the organization of the channel

may be constrained or challenged by the unique nature of the industry, the

environment, and by the phsychocultural characteristics of the participants.
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5.21 Uncertainty:

We expected uncertainty to play a significant role in determining the environment

in which a marketing channel operates, and much of our model centered around the

contribution that uncertainty over environment, regulation, markets, and profitability

makes to the dynamics of a marketing channel. Generally, our model suggests that

uncertainty plays both a direct and indirect role in working relationships. We suggest

that uncertainty influences a firms internal considerations such as planning horizon,

while at the same time contributing directly to the amount of conflict that a firm

experiences with a channel partner.

We suggest that uncertainty is moderated by the level of involvement which a

firm has with additional channel sectors, and that different sectors in the seafood

industry experience difference levels of uncertainty. Our statistical models generally

supported these hypotheses. MANCOVA comparisons of respondents who reported

involvement with multiple sectors in the seafood industry firmly rejected the null

hypothesis of equal means, even after the effects of other covariants were removed.

Generally, the more sectors a firm was involved with, the less uncertainty they

perceived with respect to the environment, markets, and overall profitability.

Uncertainty over regulation and fisheries management is apparently a concern no

matter how many sectors the respondent was involved with.
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Uncertainty figures prominently in a discussion of the impact of the marketing

environment on channel dyads (Achrol et. a/ 1983; Aldrich, 1975; Pfeffer and

Salancik, 1978), and the principle source of uncertainty is the variability or instability of

the resources and the influences in the environment that may limit access to resource.

Achrol et. al. suggest that uncertainty influences the structure and function of

marketing relationships in several ways. A market channel may move from market-

based mode of decision making where information is conveyed by the market and

decisions are based on immediate market information to a more vertically integrated

structure; either through changing ownership patterns in the channel or by altering

contractual arrangements.

Secondly, an actor or set of actors in a marketing channel may move to gain

more control over the external factors that contribute to the uncertainty by seeking

direct control of the resource or influencing the forces that control the resource.

Recently both types of responses to uncertainty have begun to be felt in the seafood

industry, although this process appears to be iterative. That is, a firm or group of firms

will respond to uncertainty by taking steps towards changing their organizational mode

to meet certain sectoral and regional value-added goals, but will be constrained by the

very source of uncertainty this channel is trying to circumvent. As more direct control

over the resource is gained, or as this source of uncertainty diminishes, the

organizational change continues to the next level. Our results are supportive of this

model. It appears that one way respondents mitigated uncertainty was to become
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involved in additional sectors. This strategy provides the firm with more control over

markets and marketing, value-added production, and allows flexibility to respond to

what can be highly volatile resource supplies.

That increased sector involvement reduces uncertainty over all factors except

regulation is significant. This indicates that respondents can adapt to environmental

variability by becoming more vertically integrated. If the desired resource is not

available, they can be flexible if they have more control over production, marketing,

distribution, and processing. On the other hand, sector involvement does not eliminate

uncertainty over regulation, and this continues to be a source of anxiety that is beyond

the control of the channel.

Uncertainty also appears to play a role in determining the planning horizon of a

firm. Regression analysis of uncertainty on planning horizon suggested that a positive

relationship exists between certainty and a firms ability to forecast. The null

hypothesis was rejected for both an aggregate measure of uncertainty and the four

subscales of uncertainty.

In light of our previous discussion about sectoral involvement and uncertainty,

these results suggest that the planning horizon of vertically integrated firms would tend

to be longer, except for the constraint of continued uncertainty over regulatory

restrictions over supply. We might theorize that for fisheries where regulation is highly

volatile, as the North Pacific halibut fishery has been in the past, vertical integration

would not significantly improve a firm's ability to plan for future seasons. For fisheries
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that are more stable with respect to regulatory restrictions, reduction of all other

sources of uncertainty through vertical integration may change the channel's planning

horizon significantly.

The North Pacific halibut fishery offers an excellent opportunity to examine this

ex post hypothesis more fully, because this fishery is moving to a transferable quota

system of allocating the total allowable catch (TAC). This system should considerably

reduce uncertainty over harvest, although the level of the TAC would continue to be

variable from season to season. ITQs will be discussed in more detail in Section 5.30.

We suggested that aquaculturists would experience less uncertainty than

capture-harvesters. We did so assuming that the volatile nature of fisheries regulation

would not affect aquaculturists, and that uncertainty due to environmental conditions

would be all but eliminated in aquaculture production. The results from our statistical

tests only partially conformed to our expectations. Univariate statistics strongly

rejected the null hypothesis of equal means between capture-harvesters and

aquaculturists for environmental uncertainty, market uncertainty, profitability

uncertainly, and an aggregate measure. Regulatory restrictions appear to trouble

aquaculturists equally as they do capture-harvesters. When looking at reasons why

aquaculturists were less uncertain than capture-harvesters, a couple of significant

confounding factors were identified. MANCOVA suggest that the number of sectors a

firm is involved with and the nature of the working relationship that a respondent has

with their channel partners remove significant sources of variation. After these factors
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have been accounted for, the type of producer (aquaculturist or capture-harvester)

continues to be a significant determinant of uncertainty taken as a whole, but the

univariate statistics do not show that type of producer is associated with levels of

environmental or regulatory uncertainty.

We have already seen that sector involvement is a good indicator of lower levels

of uncertainty, thus the effect of this variable as a covariate of uncertainty is

understandable. The contribution of working relationships in removing uncertainty is

interesting, and not surprising. We expected that aquaculturists will generally have

better working relationships with their buyers than do capture-harvesters because of

their ability to reduce their buyer's uncertainty and provide a more stable and

predictable supply of seafood. Indeed, aquaculturists satisfaction with working

relationships is high relative to capture-harvesters, who scored significantly lower on

two of three adjusted measures of working relationships.

Our model suggests that uncertainty impacts channel relationships by influencing

the amount of conflict that channel members experience, either directly through direct

conflict, o'r indirectly through perceptions of inequity. We had mixed results in testing

this hypothesis. When working relationships with both buyers and suppliers were

tested through MANCOVA, uncertainty was not found to be a significant contributor to

conflict. In this case, the model was restricted to first buyers, because this was the

only survey population that had working relationship information for both suppliers and

buyers. When the model was restricted to test the contribution of uncertainty on buyer
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relationships, the model became highly significant. This respecified model included all

three survey populations. We found that the null hypothesis of no overall conflict

effect was able to be rejected for channel position, for uncertainty over regulations,

and uncertainty over profitability. Aquaculturists reported the least amount of conflict

(significantly less than capture-harvesters) and experienced higher levels of equity

than both first buyers and capture-harvesters.

The role of uncertainty on conflict remains somewhat confused for purposes of

this discussion. Some types of uncertainty, notably regulatory and profitability

uncertainty appear to play a role in channel conflict. In the case of profitability, it

appears that while respondents are concerned about profits and experience conflict

with their buyers because of this concern, they- do not necessarily translate that

conflict into perceptions that the buyer is treating them unfairly.

The influence of regulatory uncertainty over channel conflict is unclear.

Regulatory conflict may alter perceived power balances -- at least in the short run

(Achrol et al, 1983) and lead to confrontation and feelings of. inequity. An example of

this irifisheries might be the short, pulse fisheries that are subject to a closure at a

moments notice from regulators. In this case, it would be expected that buyers would

be in a position to leverage lower prices because of a glut in supply. Alternatively,

when regulation over fishing effort imposes additional operating costs on a supplier,

conflict may result when the supplier tries to recover the added costs from the buyer.
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5.22 Involvement with Multiple Sectors:

We have already discussed the impact of involvement with multiple sectors on

uncertainty, and concluded that there is no reason to reject our hypothesis that this

organizational structure would be associated with less uncertainty. If we accept the

premise that uncertainty contributes to conflict in a market channel, a logical

progression of assumptions would lead us to suggest that involvement in multiple

sectors would be associated with lower levels of conflict. Multivariate analysis of

variance (MANOVA) rejected the null hypothesis of no significant difference when goal

realization and uncertainty are included as covariates.

While we emphasize that not all conflict is dysfunctional and need not be

avoided in marketing channels, reduction in conflict should be a productive means to

improve overall satisfaction with a firm's working relationship. We hoped that the type

of conflict we measured in the present study would highlight some characteristics of

power relations in the seafood channel. Gauging equity and frequency of conflict we

hoped would separate out instances of coercive use of power from the other

categories: reward, legitimate, referent, and expert. These alternative manifestations

of power were to be accounted for in our operationalization of working relationships.

Our tests of the relationship between involvement with multiple sectors and goal

realization did not meet our expectations. With working relationships and uncertainty

as covariates, ANCOVA rejected a null hypothesis of equal means for goal realization.

However, the number of sectors that a firm was involved with did not appear to
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contribute to the overall fitness of the model. These results suggest that effort to

maximize goal realization do not necessarily require vertically integrating one's

operation to control multiple sectors of the seafood industry. Instead, this model

suggests that working to improve working relationships and reducing uncertainty may

be just as effective at achieving higher levels of goal realization.

5.23 Working Relationships and Goal Realization:

As much as we wish to refrain from implying causal relationships between a

firms ability to realize its goals and its working relationships with channel partners, it is

difficult to ignore the fact that these two constructs are highly correlated (0.33; p <

.001). Bearing in mind the difficulty of modeling two sets of variables through

regression techniques when there is no well established theoretical model, we found

alternative multivariate methods for pulling out associations between working

relationships and goal realization.

Canonical correlation analysis provides us with a "snap-shot" of the correlations

between fhe two sets of variables and allowed us to isolate combinations of variables

from one set of variables that appear to correlate strongly with variables in the other

set. Often there are several ways to rearrange the variables to account for the

significant portion of the total correlation between the two sets. These snapshots,

taken together, tell something of a story about goal realization and working

relationships.
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For the seafood industry in general -- including capture-harvesters,

aquaculturists, and first buyers -- a significant amount of the interset correlation was

identified by a set of variables from the goal realization construct that included the

amount of earnings, the mental and intellectual demands of the job, and predictability

of earnings. This set was associated with a companion set of variables from the

working relationship construct that included development of market opportunities, the

sharing of market information, and the sharing of risk and investment.

This set of working relationship variates could be taken out of the "value-added

playbook" as a model for how value added could be approached in coastal

communities such as Newport. Focusing on new markets for products such as Pacific

whiting or polycultured commodities; communicating marketing information between

industry sectors, such as consumer demands for quality and safety; and sharing the

risk between producers and first buyers could tend to produce more income, and

reduce uncertainty. However, it may cost in terms of mental and intellectual

satisfaction with goal realization (since the direction of this variate was negative).

'this variate pair explains a significant portion, but not all the correlation between

working relationships and goal realization. A second combination of variates from the

same two constructs provide a different "snapshot". Realizing goals for mental and

intellectual demands and spending time with family and friends is associated with

compensation for quality and innovation, resolution of conflicts, and negatively

correlated with the sharing of market information.
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If the first canonical pair describes value-added strategies in general, this second

variant fits the seafood industry's more specific efforts to improve quality and seafood

safety. The level of dissatisfaction with the sharing of market information is perhaps

explained by the importance of mental and intellectual demands. This relationship

could suggest that 1) participants in the seafood industry are both willing and able to

use any market information to further their personal goals; 2) see a need to

compensate and be compensated for high quality and innovative techniques, but 3)

are lacking the necessary market information from their buyers to act on their initiative.

CCA does not particularly lend itself to comparison of populations; the

construction of the variate pairs are used to interpret the aggregate correlations

between sets. Nonetheless, it is possible to look at some of the trends that emerge

from the separate CCAs for aquaculturists and capture-harvesters to illustrate some of

the differences in their respective task environments, and an attempt is made here to

suggest differences in the task environment of these two groups that would lead to

different sets of canonical variate pairs.

Tnterpreting the variate pairs for the two populations, especially identifying

thematic differences in the pairs is a matter of quesswork. Aquaculturists appear to

want their buyers to more vigorously pursue market opportunities and share technical

information, even though they are generally satisfied with their earnings and their

buyers' willingness to pay for higher quality. Conversly, capture-harvesters seem to

associate predictability of prices with amount of earnings and family time.. This
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Suggests that if they know what to expect from a buyer, then can adopt their

production strategies to achieve higher levels of satisfaction on earnings and family

time.

5.30 An Expanded Definition of the Marketing Channel for the Seafood Industry.

Chapter 1 discussed many of the value-added strategies that are being adopted

by regional seafood interests and community development entities, and made the case

for restructuring marketing channels in the industry to meet these goals. This may

require something as extreme as complete vertical integration with an administrative

based mode of decisionmaking, or something as simple as an increased reliance on

joint partnerships and contractual arrangements between seafood processors,

marketers, and harvesters.

Identification of the goals of a particular firm, and industry sector, and a regional

economic plan would be most effective if the constraints to achieving the goals are

recognized. This work has focused on uncertainty as a major constraint to goal

realization and has suggested that improved working relationships, either through

vertical integration, or some other mechanisms is one way in which the constraining

effects of uncertainty can be mitigated. We have also pointed out that one major

source of uncertainty -- regulatory uncertainty -- is resistant to these mechanisms for

reducing uncertainty and that some degree of channel conflict and perceptions of

inequity may be inevitable as long as this continues to be the case.
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Thus far we have had relatively little discussion of the ways in which fisheries

managers may influence a market channel, but this discussion is the logical next step

for this research. When examining industrial organization of the seafood industry to

meet firm, sectoral, or regional economic goals, one should include fisheries managers

and environmental policy makers as part of the marketing channel. This group of

decisionmakers clearly wields tremendous control over the supply and operational

costs of the industry.

Fisheries management and government regulation may constrain marketing

channels in the seafood industry either 1) directly by determining the amount, type,

and timing of effort that can be directed at a resource or 2) indirectly by contributing to

an environment of uncertainty that may constrain a industry or a regional economy's

ability to organize efficiently and develop the necessary working relationships to

achieve goals.

Much of regulatory uncertainty is inevitable and beyond the control of the

fisheries managers: stock are unpredictable and fisheries management is an inexact

science. 'However, much of the regulatory uncertainty comes from that part of the

fishery managers job that could be more appropriately termed "people management".

To the extent that fisheries managers can divest themselves from managing people, a

significant source of uncertainty could be reduced.

5.31 Fisheries Management and Ownership of the Resoruce:
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The need for fisheries managers to manage groups has to do with ownership systems

of fisheries resources, which are held in trust as a public resource by the Federal and

State governments.

Recently, management schemes have been implemented that would change the

ownership system of the resource to a quasi-private model; that is, individuals would

not own a right to the fish, but rather a right to harvest a portion of the fish. Individual

transferable quotas in fisheries (ITQ) such as Alaska's halibut fishery, the Mid Atlantic

surf clam fishery, and the Southeastern wreckkfish fishery are some examples of this

type of quasi-private ownership system.

The principle motive behind much of the interest in ITQs is a desire to conserve

a resource by setting a total allowable catch (TAC). The efficiency of the fleet would

be increased by assigning ownership of shares of the TAC, which may then be traded

by firms to maximize economic efficiency. It is expected that excess capital would

be removed as the most efficient operators acquire enough quota to make optimal use

of the remaining capitol (Sissenwine and Mace, 1992). ITQs will undoubtedly affect

the organization of the industry in a number of ways. One of the results of an ITQ

management protocol may be to provide a more consistent supply of fish, since

fishermen would be able to fish with more flexibility when the prices are to their

advantage, instead of having to fish in an Olympic style fishery when the market is

glutted.

Chapter 5



Anderson -- 139

ITQs may have an additional impact on marketing channels as different sectors

in the industry acquire rights to catch a share of fish and, therefore, have more control

of their supply of raw material. Variations of the ITQ approach include processor

quotas and community development quotas (CDQ). The goal of these alternate

management options would be an equitable allocation of the quota to shoreside

processors and harvesters. This lends itself to several alternate scenarios. A

processor owning part of the TAC may fish their share of the quota when the prices

high, and hope to purchase from alternate sources when the prices are lower. The

added flexibility of the fishery should lead to a more stable, predictable, and consistent

supply of fresh product shoreside; which then would be available for value-added

processing. This fits the model for value-added efforts discussed in Chapter 1.

Changing ownership patterns in fisheries resources has some additional

advantages. The coexistence of a specialized technology and a more generalized

technology in the same fishery can maximize economic efficiency by altering the

product mix given variability in product prices. An efficient allocation of fishing effort

by vessel's -- that are equipped for one or another other type of product -- is difficult in
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a common property resource, with the result being excessive total effort and an

inefficient mix of vessel types (McKelvey,1983).

5.32 Fisheries Managers and Market Opportunities:

Sylvia (1994) argues that without an understanding of the relationships between

market demand, global market opportunities, and fishery policy, resource managers

risk implementing strategies that are incongruous with the economic and cultural

needs of the client users. Not only could this limit the possible benefits of the

resource, but could lead to serious damage to resources that are sensitive to demand.

Management systems that maximize social benefits even though resource

supplies may be fully utilized could benefit much of the value-added development

strategies that form the core of coastal communities economic development programs.

If fishery managers can understand how their actions affect industry's ability to

improve product characteristics and develop market opportunities, as Sylvia proposes,

then a major step in redefining the traditional seafood market channel will have been

accomplished.
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CHAPTER 6

Conclusions

It was a major presumption of this work -- not tested empirically here -- that the

seafood industry in general lags behind other commodity sectors in the sophistication

of its market channels and organizational development. We theorize that an

organizational paradigm for the seafood industry that follows other commodity sectors

has not been appropriate until now because of the 1) common property structure of

EEZ fisheries, and 2) a voracious global appetite for seafood products that has

enabled growth of the seafood industry primarily through an iterative process of

capitalization and increased production.

The problem we outlined in the early chapters of this project, is one of

maximizing benefits from fisheries in the United States exclusive economic zone (EEZ)

while managing the fishery to stay within global biological constraints. These

constraints are already being felt. In recent years the capture-harvest production in

most developed countries has either leveled off or in some cases declined from a high

of 86 million metric tons in 1989 to roughly 80 million metric tons in 1992 (Josupeit,

1993). Most of the areas in which production has increased have been in aquaculture

products. Sylvia (1994) argues that one reason for the growth in aquaculture or

mariculture seafood products relative to the capture-harvest sector are due partially

market advantages that aquaculture derives from being able to deliver standardized

commodities through breeding and production.
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Addressing production constraints and market shortcomings in the capture-

harvest sector will be one way that the industry can continue to grow and mature in

the changing economic climate of seafood commodities. Supply limitations in the

capture-harvest industry have compelled seafood companies to become more market

oriented and develop new sources of income through improving product characteristics

and differentiating products through value-added processes. The focus on new

markets presents an organizational challenge to a seafood industry that is discovering

that maximum utilization of a resource demands more sophisticated relationships

between buyers and suppliers.

This strategy also presents a challenge to fishery managers, because fisheries

policy has developed as a response to production, conservation, and allocation issues

(Sylvia, 1994). Shifting gears to adapt policy to new economic forces tears down

some of the traditional modes of fishery management, but will be absolutely necessary

to meet the changing economic goals of firms, market channels, and regional

economies.

'The-major theme that we have developed in this work, is the connection

between working relationships in the seafood industry, and the ability of participants in

the industry to achieve their business and personal goals. A sub-theme has stressed

the need for new approaches towards industrial organization in the seafood industry to

cope with resource uncertainty that derives from 1) variable stock and environmental

conditions; 2) regulatory restrictions; 3) changing markets that place different
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emphasis on quality, safety, and consistency; and 3) the economic sustainability of an

industry that is plagued by common resource stressors, including unrestricted entry of

new participants, inefficient allocation of effort, and multiple-use needs.

Oregon's efforts to develop underutilized stocks and promote value-added

processing and marketing of Oregon seafood products represents an effort to address

both of these themes. The promotion of alternative fisheries such as albacore tuna

and Pacific whiting to replace the now scarce salmon resource has required a

reorganization of the industry. It has also generated unified effort to secure a

predictable supply of shoreside production through the political process of allocation.

These are two classic responses to uncertainty and may become a model for how

growth at the firm level and economic development at the regional level may be

managed as more resource crisis manifest themselves in the seafood industry.

We presented a simple model of all the factors we felt influenced the constructs

that are central to the realization of these themes. Our tests of different components

of the model supported most, though not all, of our paradigm. Among the

relationships that met our expectations were 1) identification of sector involvement as

a significant factor in working relationships; 2) identification of sector involvement as a

significant determinant of uncertainty; 3) an inverse relationship between planning

horizon of a firm and uncertainty; 4) identification of uncertainty as a determinant in

channel conflict; and 5) confirmation that measures of working relationships are

associated with measures of goal realization.

Chapter 6
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Additionally, we were able to confirm key differences between aquaculturists and

capture-harvesters. Among the proposed differences that were supported by the

models were 1) perceptions of less uncertainty among aquaculturists; 2) higher levels

of satisfaction of working relationships among aquaculturists than among capture-

harvesters; and 3) significantly less conflict between aquaculturists and their buyers

than between capture-harvesters and their buyers.

The statistical models employed here did not support several of our hypotheses.

Among the predictions that did not hold up were 1) that first buyers would be

significantly more satisfied with their working relationships with aquaculturists than with

capture-harvesters; 2) that sector involvement would be a significant factor in

determining the amount and type of conflict in a marketing channel; and 3) that sector

involvement in the seafood industry would be a factor in determining goal realization.

The differences between aquaculture and the capture-harvest sectors are

illuminating. An overall difference in the amount of uncertainty; higher levels of

satisfaction with working relationships; and less conflict and better perceptions of

equitybetWeen themselves and buyers are some of the operational advantages that

this form of seafood production enjoys over the capture-harvest sectors.

We conclude that the economic and marketing challenges in the seafood

industry in general -- and the capture-harvest sectors in particular -- will compel

participants to reexamine their working relationships and organizational models. The

goals of these models should be to develop alternative methods of communicating

Chapter 6
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market information, sharing risk, developing joint marketing programs, and to address

conflict between channel partners.

While new organizational approaches that parallel other commodity based

models may ensure the viability of the seafood industry, adoption of these models is

not necessarily required or even desirable. The seafood industry has its own set of

normative values and cultural identity that is in itself a valuable resource to coastal

communities. Much like the agricultural communities of the late sixties, the fishing

communities are characterized by small-scale operators whose history and cultural

identity are intimately tied to the resource. National agricultural policy decisions,

general economic forces, and the adoption of highly centralized, vertically integrated,

organizational models of agricultural production ensured the continued viability of the

agricultural industry as a whole, but sacrificed a culture of small-scale operators and

communities that were centered around this lifestyle.

The fishing industry is at a similar crossroads. Undoubtedly, organizational

change is inevitable and necessary to meet the economic and marketing challenges of

this era. The extent to which members of fishing communities are willing to trade the

independence and cultural identity of its operators for the security of a corporate model

that mirrors other commodity sectors is a value-laden decision. Certainly national

policies, such as the adoption of seafood safety programs; the development of trading

blocks such as NAFTA and GATT; and the transferring of common property to quasi-

private ownership systems are critical factors.
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Industry response to these changes may take many forms, depending on the

goals of a particular industry segment, and the willingness of industry participants to

re-think how they work with upstream or downstream channel members. Many of the

development strategies being discussed in the seafood industry will depend on

improved communication, understanding of the marketing and operational needs of

complimentary sectors, and a willingness to share decisions and minimize uncertainty.

Communities wishing to promote economic growth through fisheries development have

an important role in helping to foster the environment that will be necessary to attract

investment capital. Community leaders promoting value-added and underutilized

fisheries may prove to be an enormously effective body for facilitating communication

and cooperations between the industry and fisheries managers.

Chapter 6
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Appendix 2

List of Variables in questionnaire, thier SAS reporting titles, and the type of scales
used in the survey instruments.

Construct
organizational membership
aquaculture
broker/buyer
cooperative
distribution/transportation
capturetharvest
processing
retail of equipment
retail of seafood
wholesale
other
fish or product type
gear or product form

revenue history
expectations for future revs
where landed/sold most products

how many buyers

who do you sell to
who do you buy from
frequency of buyer conflict
freq of supplier conflict
perception of fair treatment from buyers
perception of fair treatment from suppliers
options for doing better

risk preferences relative to your sector
risk prefs relative to your buyers
risk prefs relative to your suppliers
time horizon
uncertainty
environmf;ptal
regulatory restrictions
market conditions
overall profitability
economic factors
marketing
regulations
technology
product characteristics
goal realization
amount of earnings

community where your family lives

enjoyment of job

identity as a businessman

mental and intellectual demands

physical/mental health and job safety

predictability of earnings

SAS Nomenclature

Question Present?

Variable Tyne Fish RiS AOU

Nominal
orgA Y Y Y

orgB Y Y Y

orgC Y Y Y

orgD Y Y Y

orgE Y Y Y

orgF Y Y Y

orgG Y Y Y

orgH Y Y Y

orgi Y Y Y

orgJ Y Y Y

fshH open ended Y Y Y

gearH open ended Y Y Y

fshM Y Y Y

gearM Y Y Y

fshL Y Y Y

gearL Y Y Y

hist interval Y Y Y

exp categorical Y Y Y

city open ended Y Y Y
state open ended Y Y Y

regi D categorical N N N

buy open ended Y Y Y

buyCAT categorical N N N

primB categorical N Y Y

prmS categorical N Y Y

confbuy interval Y Y Y

confsup interval N Y Y

fairB interval Y Y Y

fairS interval N Y Y

firstCH categorical Y Y Y

secCH categorical Y Y Y

thirdCH categorical Y Y Y

rsksame interval Y Y Y

rskbuy interval Y Y Y

rsksup interval N Y Y

time categorical Y Y Y

interval N N N

uncA Y Y Y

uncB Y Y Y

uncC Y Y Y

uncD Y Y Y

interval N N N

ecfactA Y Y Y

ecfactB Y Y Y

ecfactC Y Y Y

ecfactD Y Y Y

interval (wieghted) N N N

GRai (importance) Y Y Y

GRas (satisfaction) Y Y Y

GRbi Y Y Y

GRbs Y Y Y

GRci Y Y Y

GRcs Y Y Y

GRdi Y Y Y

GRds Y Y Y

GRei Y Y Y

GRes Y Y Y

GRfi Y Y Y

GRfs Y Y Y

GRgi Y Y Y



GRgs
independence GRhi

GRhs
time for family and friends GRii

GRis
other GRji

GRjs
factors affecting goal realization
aquaculture policy, regulation and enforcement FACa
fisheries policy FACb
working relationships with suppliers FACc
working relationship with buyers FACd
knowledge of markets, industry trends, and FACd
knowledge of fisheries, water, weather, and FACf
luck FACg
other FACh
blame game
aquaculture BLAMa

distributors BLAMb
environmental organizations BLAMc
equipment suppliers BLAMd
fisheries policy makers BLAMe
non fisheries policy makers BLAMf
research institutions BLAMg
restaurant/foodservice/retail BLAMh
state/regional trade goals BLAMi

wholesalers BLAMj
working relationship

business operations
use of appropriate and efficient technology WRlai (importance)

WRlas (satisfaction)
pursuit of market opportunities WRibi

WRIbs
diversity of products WRici

WRIcs
inventory control WRIdi

WRids
WRI

communication
technical advice regarding WRIlal

W R I las

sharing of market information WRllbi
WRllbs

advance warning of price changes WRIlci
W R l lcs

clearly defined prices, QA criteria WRIldi
WRIlds
WRII

contractual arrangements
established prices and terms WRlllai

WRIllas
shared risk and investment WRIlIbi

WRlllbs
commitment to pay for high quality WRIllci

WRlllcs
conflict resolution WRllldi

WRIllds
WRIII

impact of federal rgulations on WR

WR relative to other (B or S) sectors

WR relative to aquaculturfsts

buyl
buyll
buylll

supl
supll
suplll

aqui
aqull
aqulll

participation in fisheries management part
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Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y

interval N N N

Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y

interval N N N

Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y

Y Y Y
interval (wieghted) N N N

N N N

Y Y Y
Y Y Y

Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y

Y Y Y
N N N

Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
N N N

Y Y Y
Y Y Y
Y Y Y
Y Y Y

Y Y Y
Y Y Y
Y Y Y

Y Y Y
Y Y Y

interval N N N

Y Y Y
Y Y Y

Y Y Y
N N N

interval N Y Y
N Y Y
N Y Y

interval N N N

N Y Y

N Y Y
N Y Y

categorical Y Y Y
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inv continuous y Y Y
rev categorical y Y Y

months discreet y Y Y
age open ended y Y Y
educ categorical y Y Y
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Appendix 3.

Organizational membership: The working relationship that a respondent had with a
buyer or a supplier was thought to be related to the degree to with that respondent
had investments of resources in other sectors. Involvement in multiple sectors is
likely to result in more empathy for channel partners; indicate a more sophisticated
and long range planning horizon; and indicate that the respondent exerts a higher level
of control over channel functions than a respondent whose activities are confined to a
single sector.

Fishery : The fishery in which the respondent is involved may have an indirect
bearing on their working relationships. Certain fisheries, such as shellfish
harvesting, are subject to less uncertainty, as the location, size, and presence of the
resource is more predictable. Secondly, certain species, such as swordfish, are
subject to high demand, and the harvester may be in a better position to bargain with

buyers. Finally, there are certain psychocultural characteristics that may accompany
certain fisheries. For example, the Alaskan king crab fishery is a notoriously
dangerous business that may attract risk takers. For buyers and suppliers, this
question was rephrased to elicit information on processed products.

Revenue History: The revenue history of the firm provided us an opportunity to
identify the highliners. Our presumption is that the highliner's working relationships is

fundamentally different from marginal or sub-marginal firms.

Expectations of future revenue: This variable was included to provide us with
information about risk and uncertainty in the individual's fishery. If our presumptions
about uncertainty and goal realization are valid, expectations of future revenue should
be tied to working relationships, particularly in certain fisheries that have a large value
added- component.

The city or port where the respondent either purchases or sells product: Included to
determine if there was regional differences in working relationship

Number of buyers: The ethnographies suggest that market failures due to collusion,
cheating, or output price manipulation exist in fishermen-buyer exchanges. One of the
variables that may contribute to this situation is the number of buyers. Particularly in

rural areas, fishermen may not have a choice of buyers. Similarly, a buyer who
specializes in certain high value species may also find themselves dependent on the
goodwill of a few fishermen. The option of selling to only a few buyers in a port may
contribute to conflict and detract from the working relationship.
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Primary buyer: This variable identifies that sector in the distribution channel to whom
the respondent sells the majority of their product.

Primary supplier: This variable identities that sector in the distribution channel from
whom the respondent purchases the majority of their raw materials Surveys: buy,
supply.

Frequency of conflict with buyer.

Frequency of conflict with supplier. Surveys: buy, supply

The extent to which the respondent feels the buyer offers fair and competitive prices
for the respondent's product.

The extent to which the respondent feels his supplier demands fair and competitive
prices. Surveys: supply, buy

Preferred method of getting better prices, either from the suppliers or from the buyers.
Question was rephrased for the supplier survey.

Risk aversion: a series of three questions asked the respondent to rate his propensity
to take risks relative to other participants in their sector; relative to their suppliers; and
relative to their buyers.

Time Horizon: This question asked the respondent to relate the time period over
which they are most comfortable planning their business operations. We predicted
that firms that were more integrated would have longer planning horizons, and that
there would be an inverse relationship between planning horizon and the level of
uncertainty.

Uncertainty: We asked respondents to express their degree of uncertainty over how
several factors will contribute to their business operations over the planning horizon
identified in previous questions. The factors identified were environmental variability;
regulations; market conditions; and overall profitability

Economic factors: As part of our attempt to have industry participants tell us what are
some of the most significant factors that contribute to the profitability of the fishery.
The intent was to then use this as a means of weighting factors relating to uncertainty
and other factors relating to working relationships. The economic factors discussed in

the survey include marketing; regulations; Technology; and biological factors.
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Goal realization: As one of the major targets if this research, this variable is dealt with
at length in chapter 3, and the operationalization of this construct is described in
section 3.???. Our survey provided us with 9 discreet measures of goal realization
and an aggregate score. Our major questions are: first, given populations of buyers
and suppliers, is there a relationship between goal realization scores in the two
populations? Which of the discreet measures are most closely associated with goal
realization between sectors? Second, is there a relationship between perceptions of
goal realization and working relationship? Which of the discreet measures of goal
realization are most closely associated with the discreet measures of working
relationships? Rephrased as hypotheses:

Factors affecting goal realization: Solicited information from respondents on the
relative importance of factors that could affect the goals that they identified as
important in a previous question. Information was used to the importance of working
relationships in relation to other factors. The factors listed included the importance of
Aquaculture policy, regulation and enforcement; fisheries policy, regulation, and
enforcement; working relationship with suppliers; working relationship with buyers;
respondent knowledge of markets, industry trends, and forecasts; the respondent
knowledge of fisheries, water, weather, equipment and luck.

Industry contribution to working relationships: Since we could not ask respondent to
work through the entire working relationship evaluation for each sector, this section
provided us with an opportunity to apply a relative weight to the importance of different
sectors. We then used the evaluation of working relationship as a reference to the
respondent working relationship with other sectors in the channel. We asked the
respondent to indicate the degree to which each sector requires improvements in order
for the respondent to achieve their goals. Sectors included in the question were
aquaculture; distributors; environmental organizations; Equipment suppliers and
manufacturers; fisheries policy makers and regulators; non-fisheries policy makers and
regulators; research institutions or extension services; restaurant/food service/retail
markets; state or regional trade groups and marketing associations; and wholesalers.

Working relationship: As one of the major targets if this research, this variable is dealt
with at length in chapter 2, and the operationalization of this construct is described in
section 2.6 Our survey provided us with 16 discreet measures of goal realization, 3

categorical measures; and an aggregate score for the working relationship construct.
See Table 11-2 for a break down of the measures.

Federal Regulations: One of the questions that we have is the effect of fisheries
management on working relationships. The extent to which variable fisheries
management contributes to a climate of uncertainty may play a role in determining
planning horizon and what sort of channel relationship is possible with a trading
partner. Our data was not structured in such a way so as to formulate a specific
hypothesis concerning this connection. However, we asked respondents to tell us the
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degree to which they thought that fisheries management has an effect on their channel
relationships.

Comparison of relationships: We asked the respondents to compare the working
relationship they evaluated to the working relationship with the upstream or
downstream sector they did not evaluate. For example, a respondent who evaluated
their primary buyer was asked at this point to compare that relationship with their
supplier. Surveys: buy, supply.

Performance of aquaculture: Respondents from the buyer/supplier survey were asked
to compare the performance of their aquaculture suppliers to their suppliers from the
capture harvest sectors. Aquaculture, as an industry, should experience less
uncertainty than the capture/harvest sector. Surveys: buy, supply

Participation in fisheries management: A respondent participation with the fisheries
management process may have a significant impact on a number of responses here.
The respondent might be more sympathetic to regulators and policy makers, and may
have personality characteristics that tend to look towards longer planning periods.

Years involved in fisheries: May also be a controlling variable.

Months per year involved: This statistic will give us an idea if the respondent is reliant
solely on fishing for their livelihood. A part time fishermen may vary considerable from a full
time fisherman on a number of characteristics.

Revenue from the industry: Provides us with information on the scope of the respondent's
fishing efforts. Information to be used as a dummy variable.

Acme: Dummy variable
Educ: Dummy variable
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Appendix 4

SAS Program for Statistical Tests

/*SAS Program Written By Finlay Anderson*/
/*4/15/95 12:49 PM*/
/*Tests of Statistical Significance for WR study*/

TITLE 'Industry Working Relations and Goal Realization & Channel
Performance';

Options ps=60 nocenter is=70;

Data temp;
Infile 'all.csv' delimiter=',' missover LRECL = 270;
/*all.csv is all data from all surveys*/

Title 'Description of Raw Data;

INPUT lotto check orgA orgB orgC orgD orgE orgF
orgG orgH orgl orgJ fshH gearH fshM gearM fshL
gearL hist exp city state reglD buy buyCAT primB
primS confbuy confsup fairB fairS firstCH secCH
thirdCH rsksame rskbuy rsksup time uncA uncB
uncC uncD ecfactA ecfactB ecfactC ecfactD GRai
GRas GRbi GRbs GRci GRcs GRdi GRds GRei GRes GRfi
GRfs GRgi GRgs GRhi GRhs GRii GRis GRji GRjs FACa
FACb FACc FACd FACd FACf FACg FACh BLAMa BLAMb BLAMc
BLAMd BLAMe BLAMf BLAMg BLAMh BLAMi BLAMj WRlas WRIai
WRIbi WRIbs WRIci WRIcs WRldi WRIds WRI WRIlal WRllas
WRIlbi WRllbs WRIIci WRIIcs WRlldi WRIlds WRIT
WRlllai WRIllas WRlllbi WRlllbs WRIIIci WRlllcs
WRllldi WRIIIds WRIII fri frll fr III buyl buyll buylll
supl supli suplll aqul aqull aqulll part inv rev
months age educ;

data temp;
set temp;

if lotto = 50000 then delete;

if lotto LT 3000 then survey = 'fish';
if lotto GE 3000 and lotto LT 4000 then survey = 'buy';
if lotto GE 5000 and lotto LT 6000 then survey = 'buy';
if lotto GE 4000 and lotto LT 5000

then survey = 'supply';
if lotto GE 6000 and lotto LT 7000
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then survey = 'supply';
if lotto GE 7000 and lotto LT 10000 then survey = 'aqua';
if lotto GE 20000 then survey = 'fish';

if survey = 'supply' or survey = 'buy' or survey = 'supp' then pop = 'buysell';
else pop = survey;

/*Calculation of weighted variables*/

GRaw=(GRai*(GRas-3));
GRbw=(GRbi*(GRbs-3));
GRcw=(GRci*(GRcs-3));
G Rdw=(G Rdi*(G Rds-3));
GRew=(GRei*(GRes-3));
GRfw=(GRfi*(GRfs-3));
GRgw=(GRgi*(GRgs-3));
GRhw=(GRhi*(GRhs-3));
GRiw=(GRii*(GRis-3));
GRjw=(GRji*(GRjs-3));

G R=(G Raw+G R bw+G Rcw+G Rdw+G R ew+G Rfw+G R gw+G R hw+GR iw)/9;

if GR It -10 or GR gt 10 then delete;

/* Business Operations */
WRIaw=(WRIai*(WRlas-3));
WRIbw=(WRIbi*(WRIbs-3));
WRIcw=(WRIci*(WRIcs-3));
WRIdw=(WRIdi*(WRIds-3));

/* Communication */
WRI law=(WRllai*(WRI las-3));
WRIIbw=(WRI Ibi*(WRI Ibs-3));
WRI Icw=(WRI Ici*(WRI lcs-3));
WRI Idw=(WRIIdi*(WRlids-3));

/* contractual arrangements */
WRI I law=(WRI I Iai*(WRI Ilas-3));
WRIT lbw=(WRII Ibi*(WRlllbs-3));
WRI IIcw=(WRI I Ici*(WRI IIcs-3));
WRI I Idw=(WRII Idi*(WRI Ilds-3));

/*Business operations*/
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WRIag=(WRIaw+WRlbw+WRlcw+WRldw)/4;

if WRlag It -10 or WRIag gt 10 then delete;

/*Communication*/

WRI lag=(WRI law+WRI lbw+WRI lcw+WRlldw)/4;
if WRllag It -10 or WRllag gt 10 then delete;

/*Contractual*/

WRI I lag=(WRI IIaw+WRI I lbw+WRIllcw+WRI I ldw)/4;
if WRIIlag It -10 or WRIIlag gt 10 then delete;

WR= (WRIag+WRllag+WRIIlag)/3;
if WR It -10 or WR gt 10 then delete;

uncTOT = uncA+uncB+uncC+uncD;

/*determining vertical integration*/

sectors=orgA+orgB+orgC+orgD+org E+orgF+
o rg G+o rg H+o rg l +o rg J;

if sectors = 0 then sectors = ".";

if sectors = 1 then involve = 1;
else involve = 2;

conftot confbuy + confsup;

run;

/* H1 a, NSECT and WR (ANCOVA) */

PROC GLM;
Class sectors;
model WRIag =sectors gr uncTOT / solution;
manova h=sectors /printe printh;
Ismeans sectors / stderr pdiff cov;
Title 'ANCOVA of Business Operations by sectors, with covariates';

run;

PROC GLM;
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Class sectors;
model WRilag =sectors gr uncTOT / solution;
manova h=sectors /printe printh;
Ismeans sectors / stderr pdiff cov;
Title 'ANCOVA of Communication by sectors, with covariates';

run;

PROC GLM;
Class sectors;
model WRIllag =sectors gr uncTOT / solution;
manova h=sectors /printe printh;
Ismeans sectors / stderr pdiff cov;
Title 'ANCOVA of Contractural Arrngments by sectors, with covariates';

run;

PROC GLM;
Class sectors;
model WR =sectors gr uncTOT / solution;
manova h=sectors /printe printh;
Ismeans sectors / stderr pdiff cov;
Title 'ANCOVA of Work Rel by sectors, with covariates';

run;

/* H1b, NSECT and Conflict (ANCOVA)

PROC GLM;
Class sectors;
model conftot = sectors GR WR uncTOT /solution;
manova h=sectors /printe printh;
Ismeans sectors / stderr pdiff cov;
Title 'ANCOVA' of confTOT by NSECT, with covariates';

run;

/* H1c, NSECT and Uncert, MANCOVA*/

PROC GLM;
Class Pop GR WR;
model uncA uncB uncC uncD = Pop GR WR;
manova h=pop GR WR/ printe printh;
Ismeans Pop / stderr pdiff cov;
Title 'MANCOVA Profile Analyses of Uncertainty with Covariates';

run;

/* H1d, NSECT and Goal Realization, ANCOVA */



Anderson -- 167

PROC GLM;
Class sectors;
model GR=sectors WR uncTOT / solution;
Ismeans sectors / stderr pdiff cov;
Title 'ANCOVA of GR by sectors, with covariates';

run;

/* H2, Uncertainty and Time Horizon */

PROC REG;
model time = uncA uncB uncC uncD;

run;

/* H3a, Uncert and Population */

PROC GLM;
Class pop;
model uncA uncB uncC uncD = pop wr sectors;
means pop /duncan clm;
manova h=pop / printe printh;
Ismeans pop /stderr pdiff cov;
Title 'Profile Analyses of Uncertainty Among Population, MANCOVA';

run;

/* H3b, Uncert and WR, MANCOVA */

PROC GLM;
class uncA uncB uncC uncD;
model confbuy confsup fairB fairS = uncA uncB uncC uncD;
-manova h=uncA uncB uncC uncD / printe printh;
Ismeans uncA uncB uncC uncD / stderr pdiff cov;
Title 'Profile Analyses of Conflict Among Population, MANCOVA';

run;

PROC GLM;
class pop;
model confbuy fairB = pop uncA uncB uncC uncD;
manova h=pop / printe printh;
Ismeans pop / stderr pdiff cov;
Title 'Profile Analyses of conflict (with buyers), Pop, MANCOVA';

run;

/* WR and Gol real, CCA */
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PROC CANCORR corr red;
title 'CCA WR with GR';
with WRIaw WRIbw WRIcw WRidw WRllaw WRIIbw WRllcw WRlldw

WRlllaw WRIIIbw WRIIIcw WRIIIdw;
var GRaw GRbw GRcw GRdw GRew GRfw GRgw GRhw GRiw;

run;

/* Canonical differences between FISH and AQUA

PROC SORT;
by pop;

run;

PROC CANCORR corr red;
by pop;
where pop ne 'buysell';
title 'CCA WR with GR;
with WRIaw WRlbw WRIcw WRidw WRIlaw WRIIbw WRllcw WRlldw

WRlllaw WRIIIbw WRIIIcw WRIIIdw;
var GRaw GRbw GRcw GRdw GRew GRfw GRgw GRhw GRiw;

run;

/* H5b, WR by Sectors */

PROC GLM;
class pop;
model WRIag WRIlag WRIIIag = pop unctot gr sectors;
manova h = pop / printe printh;
Ismeans pop / stderr pdiff cov;

run; - .
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Appendix 5


