
AN ABSTRACT OF THE THESIS OF

Jason Andre Lemieux for the degree of Master of Science in Agricultural and Resource
Economics presented on March 28, 2000.

Title: Fisheries Management Policies and Japanese Direct Investment in the Alaska
Pollock Fishery

Abstract Approved:
Richard S. Jo4inston

The implementation of particular management practices to control the use of

natuial resources can unintentionally create barriers to trade in resources and resource

access. Foreign firms have developed a variety of methods to bypass trade barriers. This

thesiG examines the use of foreign direct investment as a means of bypassing barriers

created by resource management decisions.

To examine this issue, the portion of the Alaska pollock fishery, that is contained

within the jurisdiction of the United States, is used as a case study. 'rhis fishery has three

characteristics that are favorable for analysis. First, the fishery has historically been

dominated by one fishing fleet, the Japanese. Second, historically there is a single,

dominant product form, produced from Alaska pollock: surimi. Third, there are distinct

fisheries management policies thaL have altered who has access to the resource.

I hypothesize in this thesis that Japanese direct investment into the Alaska pollock

fishery has been influenced by United States fisheries management policies. These

policies were the passage of the 1976 Fisheries Conservation and Management Act and

the eventual elimination of foreign harvesting and processing of Alaska pollock from

United States controlled waters. This thesis contains a descriptive analysis, using Alaska

Legislative Research Agency data, for 1989, 1993, and 1997, and an econometric

analysis, using a count data model approach and U.S. Department of Commerce data for

1973 to 1994.

Results from the descriptive analysis show that Japanese firms have direct

invested in Alaska onshore processing facilities. They also uggest that, though the

number of Alaska onshore processing facilities declined between 1989 and 1993, the
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level of Japanese investment into those facilities was rising. Results from the econometric

study are less revealing. Due to data limitations, an analysis at the Alaska level did not

provide reliable results. On a more expanded region of the U.S. West Coast states, the

analysis did suggest that Japanese direct investment may have been impacted by U.S.

fisheries management polices. In an expansion of the study to more aggregate industrial

levels, food processing and manufacturing, the results were mixed, with the estimated

impacts of interest rates and exchange rates between Japan and the United States

consistent with those of other studies, but with other variables not showing their expected

influence.
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Fisheries Management Policies and Japanese Direct Investment in the
Alaska Pollock Fishery

CHAPTER 1: INTRODUCTION

The implementation of particular management practices to control the use of

natural resources can unintentionally create barriers to trade in resources and resource

access. Though these barriers are not the same as tariff and quota restrictions they may

nonetheless have similar impacts. To bypass such barriers, foreign firms can implement a

variety of options. One option is the use of foreign direct investment (FDI). The use of

FDI to bypass restrictive management policies can be viewed as analogous to a firm

practicing tariff hopping. In this case the tariff can be viewed as a restrictive tariff, set at

such a high level that it is no longer profitable for the firm to incur the cost of the tariff

This thesis examines the use of FDI to bypass barriers created from resource

management decisions. This phenomenon is examined by looking at fisheries

management practices of the United States within the Alaska pollock fishery. This fishery

is well suited for such an analysis because of its significance within the market place and

the overall significance of Japanese firms in its use. Hence, this case study provides the

ability to focus in on the reasons for and effects of FDI from a single country.

This chapter is designed to provide the reader with a brief description of the

particular case study and the issues being examined. The first section provides an

overview of the Alaska pollock fishery. The second section describes the issues faced by

Japan and the United States due to changes in jurisdiction and management. The third

section details the objectives of the study and provides a brief description of the methods

that will be used to accomplish them. The fourth section is the justification for the

analysis. The last section details the organization of the remainder of the thesis.



1.1 Overview of the Fishery

Alaska pollock (Teragra Chalcogramma), also known as walleye pollock, inhabit

a wide territory. Stocks stretch from the Pacific Ocean waters off the Alaskan and

Western Canadian coast to Eastern Russia, Japan, and Korea. The quality of the feeding

grounds in these regions provides excellent conditions for the survival and strength of the

Alaska pollock stocks.

Alaska pollock is a mid-water fish predominantly caught with the use of trawl

gear. It is highly valued for its physical characteristics that make it an excellent input for

the production of surimi.

Landings of Alaska pollock have changed significantly during the 20th century.

World landings have grown from 5.9 thousand metric tons prior to World War II to over

5.0 million metric tons by the mid-1970s (Food and Agriculture Organization of the

United Nations (FAO)). The abundance of the stock is such that approximately 5 percent,

1 kg out of 20 kg, of the world landings of fish, shellfish, and crustaceans are Alaska

pollock (I-Ieiiinann et al., 1996).

Surimi, the predominant product derived from Alaska pollock, is a protein-based

substance produced from fish.' Surimi is combined with a variety of other inputs such as

vegetables and seasonings to produce a variety of surimi based products such as sausages,

hams, and imitation crab. The quality of the surimi produced varies greatly and is highly

dependent on the characteristics of the fish used in production.

The largest market for surimi and surimi based products has been Japanese

consumers though a variety of other nations began consuming, at a lower level, surimi

based products in the 1980s and 1990s. Of the surimi produced by the U.S., 70 to 80

percent has historically been exported to Japan. The market for surimi in Japan, however,

has begun to decline in recent years due to: 1) increased consumption of other protein

sources, 2) diversification of the Japanese diet, 3) higher prices, and 4) production costs

for surimi.

In recent years the quantity of surimi produced by the U.S. has declined. Changes

in the Japanese market are only one reason for this decline. The U.S. is now faced with

'Alaska pollock is not the only fish used to produce surimi. This is further discussed in a later section.

2
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decreased allowable catches and increasing competition from other nations. Due to

advancement in technology, nations in Asia and South America have been able to

develop reliable, good quality surimi from other fish stocks. This results in lower prices,

decreased profits, reduced production, and changes in the fishery makeup.

1.2 Problem Statement

The supply of surimi and surimi based products to Japanese consumers relies

heavily on the use of Alaska pollock as an input for production. Throughout the 1 960s

and 197 Os Japanese firms invested in and developed both the technology and

organizational structure for accessing, harvesting, and processing Alaska pollock into

high quality surimi. They also developed an organizational structure and the inter-

relationships for supplying surimi and other surimi based products throughout the

distribution chain, which is composed of wholesalers, retailers, and consumers.

Consequently, access by the Japanese to Alaska pollock and Alaska pollock based surimi

was important.

The enactment and implementation of the Fishery Conservation and Management

Act of 1976 (FCMA) by the U.S. created the fishery conservation zone (FCZ) which

extended the jurisdiction of the U.S. over fisheries from 12 miles to 200 miles off the

coast of the United States. This act was intended to provide "a national program for the

conservation and management of fisheries to allow for an optimum yield (OY) on a

continuing basis and to realize the full potential of the Nation's fishery resource" (NMFS,

1980). The creation of the FCZ meant that Japanese vessels no longer had open access

privileges to harvest fish in U.S. waters. Access to harvest within the FCZ was controlled

through the use of a total allowable level of foreign fishing (TALFF). Access to U.S.

harvested fish in the FCZ was also controlled through the use ofjoint ventures (JV).

Prior to the implementation of the FCMA there was only a small quantity of

Alaska pollock harvested and processed by the U.S. fishing industry. Consequently the

capital and technology did not exist for the U.S. fishing industry to begin harvesting and

processing the quantity and quality of Alaska pollock andlor Alaska pollock based surimi
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demanded by the Japanese. The use of TALFF and JV allocations allowed, 1. Japanese

firms continued access to the fishery, 2. delayed the need for Japanese firms to develop

immediate alternatives, 3. provided time for the build up of capital by the U.S. fishing

industry, and 4. provided a mechanism for the transfer of technologies to the U.S. fishing

sector.

As the U.S. fleet developed the capital to harvest larger quantities of Alaska

pollock, the allocation to TALFF were continually reduced. Similarly, but a few years

behind, as the U.S. processing sector developed both the capital and technology to

process Alaska pollock into a suitable surimi product, JV allocations to Japanese

processors were continually reduced. Eventually Japanese vessels were eliminated from

the direct harvesting and processing of all Alaska pollock from the U.S. FCZ. These

factors lead to the need for Japanese firms to develop alternative means of supplying the

Japanese market with a reliable, steady, and high quality surimi, while maintaining a

competitive advantage over other Japanese firms and the newer U.S. firms.

One can view the curtailment of Japanese fishing in the U.S. FCZ as a barrier

against trade in an input for production. After all, the U.S. could have sold the Japanese

the right to harvest Alaska pollock instead of imposing the embargo that followed the

implementation of the FCMA. The Japanese could have responded to the embargo either

by importing surimi from the new U.S. processing industry or they could have invested in

the new industry, thereby practicing so call "tariff hopping" behavior to circumvent the

restrictive trade barrier. In fact the Japanese did choose to perform the latter. It is the

thesis of this study that such FDI behavior was a direct consequence of the FCMA, as

well as to being a direct response to the many other factors that stimulate FDI.

Due to investments from Japanese firms, as well as other nations, the U.S. was not

able to fully Americanize the fishery. The response of the Japanese, as well as other

nations, to these management policies in the Alaska pollock fishery and other fisheries,

has not been thoroughly documented. It is unclear what role management policies have

played relative to other factors influencing foreign investment. This is the subject of the

present study.



1.3 Objectives

The objective of this research is to evaluate the response in the investment pattern

of Japanese firms hypothesized to be a consequence of changes in U.S. fisheries

management policies. This study uses the Alaska pollock fishery, within the U.S. FCZ, as

a case study. Specific objectives are:

To evaluate the significance of fisheries management practices on the

response in FDI activity by Japanese firms.

To evaluate whether changes in Japanese investment within the fisheries

sector are similar to or different from changes within other industrial sectors

of the United States.

To examine the role of potential investment-motivating factors (e.g exchange

rates) on the decision to direct invest during changes in the management

practices of the U.S. fisheries.

To meet the first objecüve a two part modeling process is used. The first part uses

the best-available data, obtained from the Alaska Legislative Research Agency (ALRA),

to develop a description of the changes that have occurred in the number of investments

and share of investments by Japanese firms within the overall fish processing and surimi-

processing sectors. Due to limitations in the data this will be a non-continuous time series

comparison.

The second part is an econometric analysis using count data model procedures.

For this analysis an alternative data set, obtained from the U.S Department of

Commerce, that is less accurate, but provides continuous time-series data between 1973

and 1994 is used. The count data model will evaluate the significance of fisheries

variables representing the changes in fisheries management practices on the number of

foreign direct investment transactions. To strengthen the significance of the results, a

regional comparison will be performed between the United States as a whole, West Coast

states (California, Oregon, Washington, and Alaska), and the state of Alaska.

To meet the second objective, the count data model will be expanded to include

an analysis of the food processing and manufacturing sectors. These results will then be

5



compared with those found in addressing the first objective. The third objective will be

accomplished by examining the other regressors included within the count data models

used to address the first and second objectives.

1.4 Justification

Since the behaviors of firms are not static across time, nationality, industry, or

firm, it is important that they constantly be re-evaluated. This research will provide local,

state, and federal agencies with a greater level of detail on the consequences of resource

related management decisions. This research will also provide insight into the importance

of resource management decisions, relative to market influences, on the decision making

process of foreign firms that are reliant on natural resources.

Agencies with a better understanding of the options and choices foreign firms

have when faced with government regulations are able to make more informed decisions.

This information will be useful to the agencies when defining their short and long term

goals, objectives, and policies. The decisions of foreign firms are also important because

they can influence the employment, trade, and growth opportunities faced by local

communities, states, and the nation.

This analysis will also benefit the study of economics. The thesis will provide a

better understanding of the importance of fisheries management policies within the

modeling process. It will add to the literature on the use of count data modeling for

economic analysis. Lastly, it will add to the literature on inbound FDI, specifically in the

situation where the good is returned to the foreign country of the firm.

1.5 Thesis Organization

Chapter 2 provides background information on changes in the management of

U.S. fisheries during the 1970, 1980s, and l990s; the biology of the Alaska pollock

fishery; how the Alaska pollock fishery is utilized; and how utilization has changed. It
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also provides background information on the food processing sector and the role of the

Japanese market structure. Chapter 3 details the theory behind foreign direct investment

and the role of international trade in the fishery. Chapter 4 describes the theory and

methods being used to analyze the case study. Chapter 5 details the results of the

analysis. Chapter 6 provides the summary and conclusions of the thesis.



CHAPTER 2: BACKGROUND

This chapter provides background material on the changes that have occurred in

fisheries in the latter half of the 20th century. The first section begins by detailing the

significant changes that have occurred in the management of fisheries resources.

Specifically, fisheries off the U.S. coast in the 1970s, I 980s, and 1990s are examined.

The second section provides information on the Alaska pollock fishery, which is the

focus of the thesis. Included in this section is a discussion of the biology of the fish,

historical landings, and the predominant product forms produced (surimi) The third

section describes what surimi is, what it is used for, and the characteristics of Alaska

pollock that make it a good source for the production of surimi. This section also

examines how the links between the harvester and the consumer have changed in the

production and distribution of surimi. The last section details the Japanese industrial

structure, with a focus on their business networks and fishing industry.

2.1 Changes in Fisheries Management of the United States

The management of fisheries has changed significantly since the 1 970s. Fisheries

off the coast of the U.S. and other nations have moved from being an open access

resource to a restricted access resource with national, and in some cases individual,

property rights. This section briefly discusses the shifts in management practices and

their effects. The section is broken into three parts. The first part describes the fishery

prior to the implementation of extended fisheries jurisdiction. The second section

describes the transition phase from an open access to restricted access fishery system.

The third section describes the period following the end of foreign harvesting and

processing in U.S. waters, termed "Full Americanization".

8



2.1 .1 Pre-Extended Fisheries Jurisdiction

Prior to the mid-1970s most fisheries around the world, outside of 3-miles from

the coast, were treated as open access resources. Distant water fleets from any nation

were generally able to harvest fish from almost any fishery without limitation. Open

access prevented those nations closest to the fisheries from controlling the effects of over

exploitation of valuable stocks and under utilization of less valuable stocks potentially

being caused by the rapid expansion in technology and capacity of local and distant water

fleets (Copes, 1983).

During the last few decades of open access, world landings and landings from the

U.S. waters increased dramatically. In 1950 world landings of fish, mollusk, and shellfish

were 18.7 million metric tons. By 1970 world landings had increased over 3 times to 57.2

million metric tons. Over this period U.S. landings increased slightly from 2.6 million

metric tons in 1950 to 2.8 million metric tons in 1970. Figure 2.1 shows landings for the

world and the U.S. between 1950 and 1996 (National Marine Fisheries Service(NMFS)).

Figure 2.1
Landings for the World and the United States in 1950-1996
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Landings by all nations from Pacific northeast fisheries surrounding the U.S.,

referred to as area 67 by the FAO, also increased greatly.2 In 1965 harvests of all marine

species equaled 1,460 thousand metric tons. In 1970 harvests increased to 2,650 thousand

metric tons. By 1972 harvests had peaked at 2,774 thousand metric tons. Between 1965

and 1975 seven nations (Canada, Germany, Japan, South Korea, Poland, the USSR, and

the U.S.) harvested in area 67 with Japan being the dominant harvester (FAO).

The growing international desire to protect fisheries, both as a national

commodity and a natural resource, began as early as the 1 950s. For example, Canada,

Japan, and the U.S. established the International North Pacific Fisheries Commission

(INPFC) in 1952. "The INPFC has made great contribution to the understanding of the

life history and distribution of anadromous species, groundfish, crab and marine

mammals in the North Pacific Ocean and Bering Sea" (North Pacific Anadromous Fish

Commission (NPAFC), 1999). The INPFC was later dissolved when the North Pacific

Anadromous Fish Commission (NPAFC) was established in 1993. Joining the original

nations of the INPFC in the NPAFC was the Russian Federation. The NPAFC provided

for the conservation of anadromous fish through 1) prohibitions on harvest in waters

covered by the convention4, 2) reduction and non-retention of bycatch, and 3) research

(NPAFC, 1999).

Protectionism continued to strengthen and in 1973 the Third United Nations

Conference on the Law of the Sea was held. The conference set the foundation for the

2
FAO Area 67 is defined are those waters in the northeastern portion of the Pacific ocean approximately

bounded by the following coordinates: east of the 175' 00' W line, north of 40' 00' N line, and the North
America coast.

The North Pacific Anadromous Fish Commission (NPAFC) was established under the Convention for the
Conservation of Anadromous Stocks in the North Pacific Ocean, signed on February 11, 1992 and entered
into force on February 16, 1993. It's objective is to promote for the conservation of anadromous fish stocks
in the convention area (NPAFC, 1996).

"The waters of the North Pacific Ocean and its adjacent seas, north of 33 degrees North Latitude beyond
200-miles zones of the coastal States."
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eventual implementation of extended fisheries jurisdiction (EFJ).5 During this

conference, control over waters out to 200 miles from a nation's coast became the basis

for future negotiations between nations (Copes, 1983).

2.1.2 Post-Extended Fisheries Jurisdiction - Pre-Full Americanization

The Third United Nations Conference on the Law of the Seas was a slow process

and many nations, such as the U.S., choose to declare the extension of their jurisdiction

prior to the agreement of a draft convention in 1982. The eventual adoption of the draft

convention was strongly influenced by the desire for undisputed management authority

and the concern about overexploitation. The draft convention stipulated that:

Countries had sovereign rights over resources within their extended fisheries

jurisdictions (Article 56);

Countries were required to use proper conservation measures to protect the

fisheries (Article 61);

Fisheries must be managed for optimum utilization and surplus resources

would be available to other nations (Article 62) (Copes 1983).

In 1976 the U.S. extended its fisheries jurisdiction and shifted the fisheries in

these waters from being an open access resource to a restricted access resource. This

occurred with the implementation of the Fishery Conservation and Management Act of

1976, Public Law 94-265 (FCMA).6 This act performed several functions:

1. It allowed for the use of optimal yield harvesting as a conservation and

management tool to utilize the full potential of the resource;

Extended fisheries jurisdiction (EFJ) refers to the extension of control to a nation of waters surrounding
that nation. For this study it is assumed that EFJ, FCZ, and extended economic zone (EEZ) are
interchangeable terms, though EEZ does included an expansion of ownership property rights.

6 The FCMA became law on April 13, 1976, and was implemented on March 1, 1977 (Fisheries of the
United States, 1976; Glossary). On December 22, 1980 it was amended and became known as the
Magnuson Fishery Conservation and Management Act (MFCMA). It was again amended on October 11,
1996 and became known as the Magnuson-Stevens Fisheries Conservation and Management Act.
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It created the fisheries conservation zone (FCZ) within which the U.S. had

exclusive management authority over all fish. This zone extended the waters

managed by the U.S. from 3-miles off the coast to 200-miles off the coast;

It extended protection of fisheries out to the continental shelf and migratory

ranges. In some cases this was limited to the boundaries of other nations'

recognized FCZ;

It created a set of regional management agencies, which are required to

develop preliminary fishery management plans (PMP) and fishery

management plans (FMP).7

The 1976 FCMA also created a mechanism for the distribution of the total

allowable catch (TAC) to various user groups. The TAC priority was to domestic

harvesters (U.S. flagged vessels) and second to foreign harvesters. The domestic harvest

consisted of landings at U.S. ports, foreign ports, U.S. territories, and deliveries to foreign

processing vessels through joint venture (JV) agreements.8 The foreign harvest was

controlled and allocated through the total allowable level of foreign fishing (TALFF).

The TALFF represented that portion of the optimum yield not harvested by the domestic

fleet.9

Foreign nations with the desire to harvest and/or process through TALFF or JVs

were required to pay a series of fees for that access. Fees included permit fees, poundage

fees, foreign fee surcharge, an observer fee, and an incremental fee.'° The fee was

developed to cover the costs of permitting and monitoring by the U.S. and to develop

PMPs were created by the Secretary of Commerce whenever there were agreements between the U.S. and
other nations pertaining to fisheries. These would later be replaced by FMPs. FMPs were plans on how the
fisheries resource would be managed.

8 Joint ventures were cooperative agreements between U.S. fishermen and foreign fleets whereby U.S.
harvests were transferred or sold to offshore foreign owned processing vessels (U.S. General Accounting
Office (U.S. GAO), 1987). These agreements were sanctioned and monitored under the FMCA.

According to Article 62 of the Draft Convention nations were required to allocate that portion of the TAC
not harvested by domestic vessels to foreign nations.



13

funds to compensate U.S. fishermen for losses or damage due to conflicts with foreign

vessels.

Management authority under the FCMA was given to the U.S. Department of

Commerce. Their position was that the intent of the U.S. Congress was for the FCZ to

become fully utilized by the U.S. fishing industry (Webster, 1983). This implied the

eventual elimination of all foreign harvesting and processing within the FCZ.

Figure 2.2 displays the FCZ boundaries of the U.S. and its commonwealths

(National Oceanic and Atmospheric Administration (NOAA), 1999). This map also

displays the unclaimed region of the North Pacific known as the Doughnut Hole.

At approximately the same time as the U.S. many other nations extended their

jurisdiction over fisheries. This extension of national control over the fisheries had

several implications. First, countries that were once resource poor became resource rich.

Second, many distant water fleets lost reliable access to many fisheries. Third, there were

declines in the international availability of fish. Lastly, changes in resource access caused

shifts in who was importing fish and who was exporting fish (Copes, 1983).

An example of these implications can be seen by the fact that Japan, a country

with a large distant water fleet, found it necessary to supplement its decreases in harvest

from particular fisheries with international trade. Between 1976 and 1979 Japanese

exports of seafood decreased by three percent and imports increased by six percent. At

the same time, the U.S. with its enlarged resource pooi found it profitable to increase

exports of seafood by three percent and to supply its own market and decrease U.S.

imports by four percent (Copes, 1983).

U.S. domestic harvests of fish increased only slightly in the initial years following

extended fisheries jurisdiction. Domestic harvests were 3.0 million metric tons in 1976

and increased to 3.6 million metric tons by 1980. This relatively small increase was due

to the fact that the U.S. fishing industry did not have the capital nor the technology to

take full advantage of the new fisheries. Many countries, such as Japan, resisted JVs and

attempted to find alternative sources of fish. The resistance to JVs reduced the speed at

which information was transferred to the U.S. fishing industry and held the number of

10 The incremental fee is a percentage of the poundage fee charged to those nations not cooperating in the
conservation and development of the U.S. fishery resources.



Source: NOAA, 1999

14

outlets for fish available to the U.S. fishing fleet at low levels. By 1988 the domestic

harvest, including JV harvest, increased to 5.9 million metric tons (NMFS).

Joint venture harvests in U.S. waters began in 1980 and lasted until 1990. Many

nations such as the USSR, South Korea, Japan, Poland, Bulgaria, West Germany, and

Greece all participated in joint ventures (Kaczynski, 1983). In 1980, the amount of fish

harvested by U.S. vessels and delivered to foreign processors was 62.5 thousand metric

tons. Joint venture harvests peaked in 1987 when vessels delivered 1,490.8 thousand

metric tons of fish which accounted for 31.3 percent of the fish harvested in U.S. waters

(NMFS).

Figure 2.2

FCZ Boundaries for the US. and USSR in the North Pacific Ocean
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A large portion of the TAC was initially allocated through TALFF. Nations that

participated in TALFF harvests were Canada, Cuba, Bulgaria, Italy, Germany, Poland,

Romania, Spain, USSR, Japan, China, Taiwan, the Republic of Korea, Mexico, and the

Faroe Islands. TALFF harvests represented approximately 40 percent (1.7 million metric

tons) of the fish harvested in U.S. waters in 1977. By 1985 and 1990 the share was down

to approximately 20 percent (1.2 million metric tons) and 1 percent (0.005 million metric

tons), respectively. Figure 2.3 shows the domestic harvest (not including JVs), TALFF,

and domestic joint venture harvest between 1973 and 1996 (NMFS).

During this time period foreign direct investments within the U.S. fishing industry

began to take place. According to a 1980 Orth and Associates document, "Foreign

Investment in the Alaska Seafood Industry', in 1977 the major investors were Canada

and Japan. They report also indicated that 33 percent of the total value of seafood

products produced by Alaskan processors went through firms with Japanese investment

(ALRA, 1990).

Figure 2.3
Landings by Domestic and Foreign Fleets in 1973-1996
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Investment into the Alaskan fishing industry has taken place in both offshore and

shore-based locations by a variety of nations. By 1989 seven nations had investment in

U.S. flagged vessels and five nations had investments in shore-based processors.1'

Nations with investments in U.S. vessels were Denmark (3), England (2), Japan (45),

Norway (12), South Korea (3), Switzerland (3), and the USSR (1) (ALRA, 1997).

Nations with investments into shore-based processors were Canada (6), England (4),

Japan (48), South Korea (1), and Taiwan (1) (ALRA, 1990). 12 13

2.1.3 Post-Full Americanization

By the late-1980s and early-1990s the U.S. fishing industry was capable of harvesting

and processing the full TAC. By this time harvest through TALFF ceased, joint venture

harvest peaked, and begun to decline, and domestic harvesting and processing grew

significantly. Since 1991, foreign vessels have not been allocated any portion of the TAC

within the U.S. FCZ.4

The expansion of the U.S. fleet by 1990 was due to several events over the

previous two decades. First, the creation of a restricted access fishery by the United

States provided the natural resource base for the fishing industry. Second, the U.S. fleet

obtained, developed, and applied the methods and technologies necessary for harvesting

and processing species previously not fully utilized by the U.S. fishing industry. Third,

Throughout this thesis, when referring to fish processing facilities on land, the terms "onshore' and
"shore-based" are used interchangeably.

12
Numbers in parenthesis refers to the number of offshore vessels or shore-based facilities with

investments from the particular country.

13
According to the three Alaska State Legislative reports on investment in Alaska fisheries, it is only

possible to derive inexact estimates of the quantity of foreign ownership and influence. This is due to
incomplete and unreliable data sources; the inability to calculate market share, volume processed, and
profits; and the impact of indirect influences such as loans and other fmancial agreements.

The ability of NMFS to offer JVs and TALFF permits still exists should the need arise to meet the OY
requirements of an underutilized fishery.
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the U.S. fleet developed the capital necessary to harvest and process these additional

fisheries at the TAC. Lastly, the infrastructure was developed to land, process, market,

and distribute seafood products domestically and internationally.

In the late-1980s and early-1990s the largest market for U.S. exports of seafood

was Japan (National Trade Date Base (NTDB), 1996). The Japanese market was opened

to the U.S. fishing industry as a consequence of several factors including, 1) reluctant, but

expanded cooperative arrangements by the Japanese with the U.S., 2) expansion of the

U.S fishing industry, 3) reductions and eventual elimination of foreign harvesting and

processing within the U.S. FCZ, and 4) high demand for seafood in Japan (Jensen, 1984).

In 1973, the U.S. exported 34.4 thousand metric tons of edible fishery products to Japan.

By the late 1970s, U.S. exports were over three time larger, exceeding 100.0 thousand

metric tons. By the end of the 1980s exports were approaching the 400.0 thousand metric

ton mark. The peak in exports to Japan occurred in 1992 when the U.S. exported 544.4

thousand metric tons. Figure 2.4 shows the changes in U.S. exports of edible fisheries

products to Japan between 1973 and 1997 (NMFS).

Figure 2.4
U.S. Exports of Edible Fisheries Products to Japan in 1973-1997

700
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Since 1992 there has been a steady decline in the exports to Japan of edible

fisheries products from the U.S., with 1997 exports decreasing to 398.7 thousand metric

tons. Declines in exports are attributed to a variety of factors including: 1) management

practices which have decreased the TAC, 2) increasing exports to Japan from other

nations, and 3) changes in consumer demand in both Japan and the United States (NMFS,

1998).

Investment into the U.S. fishing industry has also undergone changes since the

end of TALFF and JVs. The number of nations investing in offshore vessels and shore-

based facilities declined in both 1993 and 1997. For those nations that have remained, the

distribution of vessels and facilities among those nations has changed.

By 1993 the number of nations investing in offshore vessels and shore-based

faci1itis both decreased by one. In the offshore sector three nations, England,

Switzerland, and the USSR, disinvested and two additional nations, Indonesia (1) and

Netherlands (3), had investments. In the shore-based sector England and Taiwan

disinvested while Indonesia (4) invested (ALRA, 1 994).

By 1997 the number of nations investing in offshore vessels and shore-based

facilities each again decreased by one. In the offshore sector three nations, Denmark,

Indonesia, and the Netherlands, disinvested and two additional nations, Canada (2) and

England (1), had investments. In the shore-based sector Indonesia was the only country to

disinvest (ALRA, 1998).'

During the 1 980s and 90s there have been restrictions placed on the investment

options of foreign firms in the fishing sector. According to the U.S. Code Public Law 98-

89, enacted on August 26, 1983, a U.S. flagged vessel is required to have the majority of

its ownershipby U.S. citizens or U.S. firms with majority share holdings by U.S. citizens.

Hence, foreign firms with the desire to invest in U.S. vessels were limited to minority

ownership status. At the same time there were no restrictions placed on the level of

ownership of U.S. shore-based facilities that a foreign finn could obtain. This meant that

foreign firms could obtain larger shares and greater control in the shore-based sector.

A more detailed analysis of Japanese investments into Alaska onshore fish processing facilities is
presented in Chapter 5.



2.2 The Alaska Pollock Fishery

The predominant harvester of Alaska pollock has historically been the Japanese

fishing fleet. Their primary use of Alaska pollock has been in the production of surimi.

Alaska pollock has several characteristics that make it appealing for the production of

surimi. These include a high abundance and good physical attributes. This has led to it

being highly demanded by the Japanese fishing industry. This section describes the

biology of the fish, historical harvests and management, and the production uses for

Alaska pollock.

2.2.1 Biology of the Fishery

Alaska pollock (Teragra Chalcogramma), also known as walleye pollock (Canada

and the U.S) and sukesodara (Japan), is a mid-water fish (Okada and Noguchi, 1974).

Alaska pollock can be found in Pacific Ocean waters off Alaska, Western Canada,

Eastern Russia, Japan, and Korea. The Gulf of Alaska (GOA) and the Bering

SealAleutian Islands (BSAI) generally produce the largest populations of Alaska pollock.

Figure 2.5 shows the geographic area covered by Alaska pollock stocks (Alaska Writers

Group (AWG), 1987).

The large populations found in the GOA and the BSAI are due to the large

upwellings found near the continental shelf These upwellings provide a large amount of

nutrients, which means ideal feeding grounds (AWG, 1987).

Alaska pollock spawn in the spring and early summer in the Eastern Bering Sea

(Okada, 1974). They generally take three to four years to mature and recruitment is

affected by a variety of conditions. These include ocean conditions, size of previous year

class, and harvest levels (Herrmann et al., 1996). Ocean conditions can affect a number of

factors', the most important of which is the supply of available food. The size of the

previous year class is a factor because Alaska pollock is known as a cannibalistic fish,

which means that large year classes may reduce the size of subsequent classes. Harvest

19



levels are important because they can reduce the number of available spawners and hence

reduce the size of future year classes.

Figure 2.5
Geographic Area of Alaska Pollock Stocks
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The physical aftributes that make Alaska pollock desirable as an input into the

production of surimi and surimi products are the low water content, high oil content, and

high vitamin levels. These attributes are not static throughout the season so timing of

harvest is important. During the year water content ranges from 80 to 85 percent

immediately after spawning to 80 to 82 percent just before feeding. The amount of oil

found in the liver increases from 17 percent in the spring to 60 percent in autumn, while

vitamin A increases 10 times between spring and autumn (Okada and Noguchi, 1974).
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2.2.2 Historical Landings

Alaska pollock has been harvested since before World War II. According to the

FAO, South Korea was the only reported harvester in 1938 harvesting approximately 5.9

thousand metric tons of Alaska pollock. By 1948 the South Koreans harvested 11.7

thousand metric tons and were still the only nation reporting Alaska pollock harvests

(FAO).

The fishery changed dramatically during the 1950s, with South Korea continuing

to increase harvests and the Japanese starting to harvest. By 1953 South Korea harvested

18.1 thousand metric tons and Japan harvested 225.3 thousand metric tons of Alaska

pollock. By the 1 960s, world landings of Alaska pollock surpassed 1.0 million metric

tons and by the mid-.1970s world landings were greater than 5.0 million metric tons

(FAO).

This expansion in Alaska pollock landings was led by Japan and the former

USSR. During the 1961-1965 period Japan and the USSR accounted for 74.6 percent and

22.2 percent of the Alaska pollock harvest, respectively. The Japanese fleet was also the

dominant harvester in FAO Area 67. Between 1965-1969 they accounted for 97.7 percent

(506.1 thousand metric tons) of the harvest from these waters. By the early 1 970s, Japan's

harvest from FAO Area 67 increased to 1.0 million metric tons while their share of the

harvest decreased to 88.1 percent (1970-1972) (FAO).

By the late-i 970s, many Alaska pollock fisheries around the world fell under the

jurisdiction of the various coastal nations. For the U.S., this occurred in 1976, with the

passage of the FCMA. The U.S. FCZ included jurisdiction of the GOA and BSAI Alaska

pollock fisheries.

The North Pacific Fisheries Management Council (NPFMC), under the

administration of the U.S. Department of Commerce and the National Marine Fisheries

Service (NMFS), manages the Alaska pollock fisheries within the U.S. FCZ. The

NPFMC, as a requirement of the FCMA, has been responsible for developing and

amending the "Gulf of Alaska Fishery Management Plan" and the "Bering Sea and

Aleutian Island Fishery Management Plan". The NPFMC also has the authority to set the

TAC for the fishery.
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Prior to the implementation of the FCMA, U.S. harvests of Alaska poilock were

virtually non-existent. Hence the U.S. fishing industry did not have the capital or skills to

fully utilize the Alaska pollock fishery when the U.S. extended their jurisdiction. In the

initial years of management the preferred methods for allocating the TAC were through

the TALFF and JVs. Both types of allocations provided benefits for the U.S. and foreign

fishing industries. The main benefit for foreign fleets was the ability to maintain access to

the resource and develop connections within the U.S. fishing industry. The benefits for

the U.S. fleet were an outlet for the newly acquired resource, time to develop the capital

to fully utilize the fishery at both the harvesting and processing stages, and the exchange

of skills and technologies between fleets.

TALFF allocations of Alaska pollock to all countries began in 1977 and ceased by

1987. TALFF harvests peaked in 1980 at 1.1 million metric tons. Allocations to the

Japanese fleets ranged from 70 to 91 percent of the annual TALFF harvest. Japanese

harvests peaked at 870.9 thousand metric tons in 1980 (NMFS). After 1980 allocations of

the TAC were shifted away from T.ALFF to domestic harvesters, with JVs initially being

the dominant choice.

Joint venture allocations of Alaska pollock began in 1979 and ended by 1990. In

1979 JVs accounted for 600.0 metric tons of Alaska pollock. By 1987, JV harvests

peaked at over 1.0 million metric tons. Allocations of the JV to Japan for surimi, which

accounted for the majority of the processing, began in 1981 at 11.3 thousand metric tons

and peaked at 672.9thousand metric tons by 1987 (NMFS).

By the late-1980s the U.S. processing sector was capable of processing larger

volumes of Alaska pollock. This led to the end of TALFF and JV allocations. Significant

deliveries by the domestic fleet to domestic processors did not occur until 1987 when the

fleet delivered 250.9 thousand metric tons of fish. By 1989 deliveries reached 1.1 million

metric tons and averaged 1.3 million metric tons between 1990 and 1997 (NMFS). Figure

2.6 shows the change in Alaska pollock harvest for the domestic fleet, JV and non-JV,

and TALFF.



2.2.3 Processing

Alaska pollock is predominantly harvested using trawl gear, but is also caught as

bycatch by longliners. It is initially processed into a variety of forms including fillets,

blocks, surimi, minced meat, whole and gutted, fishmeal, and roe (FMP). After

processing it is typically packaged as 16.5-pound blocks, 10-kilogram surimi pans, and

25 and 40 pound boxes. Table 2.1 provides estimates for the various product forms

produced from Alaska pollock in 1988 through 1990 (NPFMC, 1992).

Standard blocks and pans can be used as raw material for custom products

ranging from size-graded fillets and pieces (skin-on and pin-bone in), surimi based

products, salted fish, and specialties for restaurants (Quick Frozen Foods International,

1996). As is shown in Table 2.1 the dominant product form for Alaska pollock is surimi

at greater than 50% by weight.

Figure 2.6
Alaska Pollock I-iarvests in the U.S. FCZ, by Allocation Type, Under

U.S. Fisheries Management Policies, 1972-1997
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Table 2.1
Estimates of Processed Alaska Pollock by Location and Processing Method, 1988-1990

Product Weight Estimates in Metric Tons

Fillets Whole Fish
Location or Blocks Surimi Minced Roe or H&G Meat
Shore-based

1988 5400 27000 0 700 500 4000
1989 8700 31400 700 600 300 7000
1990 14000 43000 1600 1500 1200 17000

At-Sea
1988 28100 31200 0 560 300 6000
1989 30400 73200 1700 6100 100 8900
1990 61100 136400 12000 11100 3500 40100

Total
1988 33500 58200 0 1260 800 10000
1989 39100 104600 2400 6700 400 15900
1990 75100 179400 13600 12600 4700 57100

Source: NPFMC, 1992.

2.3 Surimi: A Product of the Alaska Pollock Fishery

2.3.1 The Product

Surimi is minced fish meat, which has been washed to remove the fat and

undesirable matters, such as blood, pigments, and odorous substances. It is then

combined with cryoprotectants, such as sugar and/or sorbitol, to provide a long lasting

frozen shelf life (NMFS). Surimi is a good protein source that is easily manipulated to

alter taste, shape, and texture. It is combined with a variety of ingredients, such as

cereals, vegetables, and additives, to produce surimi-based products (SBP) (Ishii and

Amano, 1974).

Surimi-based products include fish cakes, pastes, hams, and sausages. The

amounts and combination of the ingredients used depend on the tastes and preferences of

the consumers being supplied (Ishii and Amano, 1974). An example of a SBP is



Source: NTDB, 1996.

Over the 1 960s, 1 970s, and 1 980s the dominant species used for surimi has been

Alaskan pollock. Alaska pollock, along with being inexpensive and abundant, has a

number of physical characteristics, that make it both desirable and undesirable for surimi

production. Desirable qualities include being a moist, tender, and very lean fish. It also

has a favorable white texture and high gel forming capacity (Okada and Noguchi, 1974;

Jensen, 1992).
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Kamaboko. This is a type of sausage, which combines surimi with sugar, sweet sake,

monosodium glutamate and flavorings. Table 2.2 lists some of the major types of SBP

produced.

Surimi can be produced from a variety of species of fish, such as Alaska pollock,

Cod, and Whiting (Southern Blue and Pacific). The predominant fisheries that supply fish

for surimi are found in the waters off Argentina, Eastern Canada, Chile, Korea, Japan,

New Zealand, Western Russia, Thailand, and the United State. The species used in

production can greatly impact the quality and characteristics of the surimi and its derived

SBP. The factors that influence which fish will service the surimi industry best are its

physical attributes (e.g. water content), price, and reliability. Table 2.3 lists the

predominant species of fish used for surimi and the waters where they are harvested.

Table 2.2
List and Description of Different Types of Surimi-Based Products

Commodity Definition
Kamaboko Steamed! Pan Fried Fish Paste

Hoso Kamaboko In Casing
Chikuwa Tube Shaped

Agemono(Satsuma-Age) Fried
Fumi Kamaboko Flavored Fish Pasted

Kanikama Crab-Style Surimi Seafood
Yude Kamaboko Boiled

Fish Ham and Sausage



Table 2.3
List of Species Used in Producing Surimi

Source: NTDB, 1996 and Kano, 1992.

It is undesirable because the allocation decision as to whether to transform it into

surimi or some other product form must be made at the time of harvest. There are two

significant reasons for this. First, Alaska pollock breaks down relatively quickly.

According to Herrmann et al. (1996), "fish used for surimi must be processedwithin 24

to 72 hours" (Hemnann et al., 1996). Second, once frozen in another form it can not be

used to produce surimi (Quick Frozen Foods International, 1996). Thus, it is crucial that

producers ensure that timing and storage of the fish are done in a manner that provides

the highest possible quality for the end product (Kruezer and Day, 1974).

2.3.2 The Market

The consumption of surimi-based products has predominantly occurred in

Australia, Canada, Europe, Korea, Japan, and the United States (Zalke, 1992). The most

important market for SBP is that of Japan. Japanese demand for SBP has a significant

impact on the worldwide production of surimi and SBP (NTDB, 1996). Between 1985

26

Species Waters
Pollock U.S., Eastern Russia, Korea,

High Seas
Cod
Hoki New Zealand
Southern Blue Whiting New Zealand
Pacific Whiting Western U.S., Western Canada,

Argentina
Flounder U.S.
Horse Mackerel Chile
Thread Fin Bream Thailand
Croackers Argentina
Sardines, yellowtails, others
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and 1991 it is estimated that the Japanese market was supplied with 87.1 percent of the

global production of surimi from all sources (Kano, 1992).

The global production surimi in 1985 was 450.0 thousand metric tons. Global

production of surimi peaked in 1988 at 520.0 thousand metric tons. By 1990 and 1991,

the world production had decreased to 460.0 and 390.0 thousand metric tons, respectively

(Kano, 1992).

As with the world production of surimi, Japanese production of surimi has

declined. Between 1985 and 1991 Japaneseproduction of surimi averaged 330.0

thousand metric tons and 71.6 percent of the worldwide production. In 1985 Japanese

production represented 93.3 percent or 420.0 thousand metric tons of the worldwide

production. By 1990 Japan produced only 220.0 thousand metric tons, 47.8 percent of

world production (Kano, 1992). During the 199 1-1995 period, Japanese surimi

production continued to decline, averaging approximately 170.5 thousand metric tons

(NTDB, 1996). By 1994, surimi production was 149.3 thousand metric tons, 35.5 percent

of the 1985 level (NTDB, 1996).

Several reasons for this were a lethargic consumer demand, increased

competition, and reduced resource access. First, change in Japanese consumer demand

for SBP is due in part to the diversification of their diet (NTDB, 1996). Second,

competition from other protein sources such as pork-based products have reduced the

demand for SBP and hence surimi (NTDB, 1996). Lastly, limited access to fisheries used

for surimi production added to higher production costs (NTDB, 1996 and Kano, 1992).

While the Japanese production of surimi declined imports by Japan have grown.

Between 1991 and 1995 Japanese imports increased from 215.5 thousand metric tons to

296.5 thousand metric tons. Of these imports, the U.S. share averaged approximately 50

percent. In 1991 and 1995 the U.S. exported 108.1 and 145.0 thousand metric tons

respectively. Of the U.S. supply of surimi, 70 to 80 percent has historically been exported

to Japan (NTDB, 1992).

The future trend in exports of surimi to Japan is uncertain. This is due to a number

of factors ranging from reduced harvest to changes in demand. First, in the mid- 1 990s

dampened market prices, due to a mature demand, reduced the profitability of shore-

based production. Second, reductions in TAC have affected both the price and reliability
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of fish from the U.S. fisheries. Third, there is increased competition from alternative

suppliers. As other countries have reduced production costs, increased reliability, and

developed better technologies for processing lower quality fish, the demand for their

product has grown. Fourth, there have been reduced harvest quotas in the United States.

Lastly, decreased consumption of SBP in Japan decreases the need for imports from the

U.S. (NTDB, 1996).

As the Japanese market becomes less important other international markets, such

as Europe, Korea, and North America are growing in importance. Europe's consumption

of surimi based seafood's was 21.0 thousand metric tons in 1990. Korea's consumption of

surimi has increased from 25.0 thousand metric tons to 72.0 metric tons between 1985

and 1991. Consumption in North America has increased from 4.1 thousand metric tons in

1981 to 68.5 thousand metric tons in 1992 (Zalke, 1992).

2.3.3 Distribution Chain of Surimi Based Products from the Fishery to the Consumer

The flow of fisheries landings to the end consumer of SBP is composed of a

complex network of fishing fleets, surimi processing facilities, wholesalers, traders, SBP

processors, and retailers. This flow is a dynamic system that changes over time due to a

variety of factors including technology, health of fisheries, national policies, and

consumer demand. A simple model of this flow begins with the harvests of fish used in

surimi production. This harvest comes from a number of fisheries and fishing fleets.

Second, landings are directed into domestic and foreign processing facilities for

transformation into surimi. Third, surimi is then transferred, either through intra-firm

transfers or through the trade and wholesale markets, to SBP processing facilities. Lastly,

SBP are sold to retail outlets for sale to consumers.

Figure 2.7 presents a model of this flow using the Alaska pollock fishery and the

Japanese market for Kamaboko (notes are provided at the end of the figure). This figure

begins with the domestic (U.S.) harvest of Alaska pollock. Domestic harvest is shown to

flow towards domestic processors, that may be either onshore or offshore and may be
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partially owned by foreign firms, or to foreign processing facilities.'6 Domestically

produced surimi can move through the trade market into the Kamaboko facility or

through intra-firm trade in the case of Japanese investment. The domestic harvest of

Alaska pollock sold to Japanese processors is then merged with Japanese harvest of

Alaska pollock from U.S. (TALFF) and non-U.S. waters.17 The harvest from the three

sources are then processed into surimi and either sold through trade markets or

transferred through intra-firm transfers to SBP processing facilities. An additional source

of Alaska pollock can come from other nations. The pattern will follow a similar flow as

the U.S. flow.

2.3.4 Changes in the Japanese Production of Surimi from U.S. Waters

The changes which have occurred in the harvesting and processing of Alaska

pollock into surimi directly follow the changes which have occurred in the management

of the U.S. fisheries. Prior to EFJ, the Japanese fleet had open access to all water outside

of 3 miles. This allowed Japanese vessels to harvest Alaska pollock, process it into surimi

and SBP, and distribute the finished product to market all within the Japanese fishing

industry. Figure 2.8 is a flow chart of this open access period.

The first significant change that altered this flow was the implementation of the

FCMA by the U.S. in 1976. This shift from open access to restricted access changed who

harvested, who processed, and who delivered the finished products. In addition to the

Japanese fishing industry maintaining their distribution chain through the use of TALFF,

the U.S. fleet began to harvest and process surimi.

The U.S. fishing industry had several options available for the distribution of

Alaska pollock and surimi. First, through the use of JVs, U.S. vessels could deliver their

harvest directly to Japanese processors. Hence, any finished products produced would be

16 Note that shipments to foreign processing facilities were through joint venture allocations. There have
been no joint venture allocations since 1991, but the ability to allocate through this mechanism still exists.

The use of the term merge is not to imply that the actually fish are merged in the production process. It
may or may not be the case that the fish are physically combined before production.



Figure 2.7
Flow of U.S. Alaska Pollock Landings to Surimi-Based Product Market
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Notes: 1. Domestic refers to the U.S. fishing fleet and U.S. fish processors.
Dashed lines with circles refers to Japanese firms which perform multiple
tasks within one finn.
Kamaboko facility refers to the plant which uses surimi as an input into
production of an edible food for the consumer.
This chart does not include all connections that have been established.

moved through the Japanese distribution chain directly to market in Japan. Second,

deliveries to U.S. processors could be processed into surimi and exported to Japan. Third,

deliveries to U.S. processors, with Japanese direct investment, could be processed into

surimi and moved into the market through the Japanese intra-firm transfers or distribution

chain. Figure 2.9 is a flow chart of the initial stage of restricted access.
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The second significant change occurred with the exclusion of foreign harvesting

and processing from fisheries under U.S. jurisdiction. During this stage there has been no

TALFF and/or JV harvesting. With this, the distribution chain for harvesting and

processing has been simplified. All harvests by U.S. vessels are now delivered to U.S.

offshore and shore-based processors. The existence of Japanese direct investment still

plays a role in the distribution of finished products. Figure 2.10 is a flow chart of the

post-Full Americanization of the fishery.

Figure 2.8
Supply Chain of Surimi Produced from Alaskan Pollock

Prior to Extended Jurisdiction
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Figure 2.9
Supply Chain of Surimi Produced from Alaskan Pollock After Extended

Jurisdiction and Before Full Americanization
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Domestic
(U.S.)
Harvesters

Figure 2.10
Supply Chain of Surimi Produced from Alaskan Pollock

After Full Americanization

2.4 The Japanese Market Structure

The Japanese market structure is complex and deeply rooted in socio-cultural

beliefs. Consumers in this market are unique in that, until recently, most transactions took

place at small "mom and pop" stores with relatively few workers. These neighborhood

stores tended to sell domestically produced goods, with imported products being sold at

larger outlets (i.e. department stores) (NTDB, 1998).

The framework for the distribution and sales of products within Japan is strongly

tied to developed relationships of suppliers, wholesalers, and retailers. Local stores as

well as firms, "often have financial, ownership, or exclusive arrangement with major

Japanese manufacturers, industrial groups (keiretsu), or trading companies (NTDB,

1998)." Though foreign firms may present opportunities to obtain higher quality products

at lower prices, these local stores and firms may not use such sources. This is due to fears

of retaliation from its domestic suppliers and a lack of a trust in a foreign suppliers ability

to provide "timely shipments and adequate after-sales service ability (NTDB, 1998)."

The remainder of this section is divided into two parts, the first describing the

Japanese business groups and the second describing the Japanese fish market

organization. The Japanese industrial organization, termed business groups, is presented

to familiarize the reader with some of the complex structural interactions that have been
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developed in the Japanese market economy.'8 Though it is not known what role these

business groups have in relation to the fish and seafood processing sector, it is known that

this sector does contain a complex set organizational linkages within the market place.

Thus an understanding of the Japanese business groups may help the reader understand

the Japanese fish market presented in the second part.

2.4.1 Business Groups

An influential part of the Japanese industrial organization is the business networks

or inter-firm linkages that have been developed between firms (Khaodhiar and Okuyama,

1997 and Goto, l982).' These networks offer a number of advantages to its partners.

These include stability in inputs and outputs, control over production and marketing;

reduced capital constraints; mutual commitments for pricing, delivery, quality; reduced

market risks; increased market power; avoidance of government restrictions; reduced

costs; and increased efficiency (Carlton and Perloff, 1994; Khaodhiar and Okuyama,

1997; Flath, 1993; Goto, 1982; and Belderbos and Sleuwaegen, 1996).

Japanese business groups are generally divided into two categories, horizontal

business groups (type tAr) and vertical business groups (type 'B') (Goto, 1982 and

Belderbos and Sleuwaegen, 1996). Horizontal business groups, also known as Keiretsu,

are rooted in the pre World War II period groups called Zaibutsu (large family controlled

conglomerate organizations) and non-Zaibutsu (principal bank groups) (Goto, 1982).

Presently, horizontal business groups generally represent a diverse set of independent

finns, hence are not suppliers or buyers, that are centered around banks (Belderbos and

Sleuwaegen, 1996).

18
The role of business groups is presented as a consequence of its importance to the Japanese industrial

organization. Though a general understanding of this organizational structure may help the reader
conceptualize the complexities of this case study, the empirical analysis that follows does not include
business groups as a characteristic (regressor). This is due in large part to a lack of available information
pertaining to this case study.

19
Although this section focuses on the Japanese industrial organization, business groups are not limited to

the Japanese market economy. Goto (1982) also notes that these organizational structures differ in form and
significance between countries.
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Vertical business groups are networks of supplying and buying firms that

participate in successive stages of an industry (Canton and Perloff, 1994 and Khaodhir

and Okuyama, 1996). Hence, these business groups represent relationships between

upstream and downstream sectors. In these vertical business groups "the leading or core

firm usually exerts control over the management of the other firms in the group, enforced

by shareholding, financial ties, and the dispatch of managers (Belderbose and

Sleuwaegen, 1996).".

A number of studies have empirically examined the significance of both types of

business groups to a firms decision to invest. Belderbos and ()kuyama (1997) suggest the

possibility that business groups may act as a source for information on direct investment

abroad through the experiences of member firms. They showed that "at least part of the

experience in doing business abroad is not necessarily tied to the firm but transferable to

other firms through inter-firm linkages within horizontal and vertical business groups

(Belderbos and Okuyama, 1996)." They also found a positive relationship between firms

being part of a vertical business group and the probability of becoming a West-bound

investment (Belderbos and Okuyama, 1996).

Goto (1982) suggest that in certain situations transaction are more efficient

between firms connected through business groups than transactions either performed

internally by the firm or obtained through the market. A study by Khaodhir and Okuyama

(1996) showed that investment into the U.S. by subcontracting firms are encouraged by

prior investment of the core firm of a business group. Yamamura and Wassman (1989)

found that inbound (into the U.S.) investments by firms participating in horizontal

business groups tend to occur in clustered and specific areas suggesting that business

group influence the location decision for FDI.

2.4.2 Japanese Fish Market Organization

The Japanese fishing industry also tends to link through a tight network of

connections and complex organization. The Japanese domestic supply of fish comes from



both domestic and international fisheries. Fish and seafood enter the distribution chain

through one of three sources (Atkinson, 1990):

Cooperatives and Associations;
Various sized firms;
Trading companies.

"Cooperatives and association are by far the most important of the three groups."

The three types of cooperatives that exist in Japan are local fishery cooperatives, fishery

production cooperatives, and fish processing cooperatives. Cooperatives are politically

strong and provide a number of benefits to its members. Associations are aggregate

organizations that manage fisheries and many other aspects of the fisheries. This includes

the allocations of quotas to groups and companies (Atkinson, 1990).

Japanese cooperatives have two primary privileges. First, under the authority of

the Japanese government they are given exclusive right, with exceptions, to harvest and

manage fisheries in inland and marine (within three miles) waters. Second, cooperatives

have been given the privilege of being the only sellers of imported herring and herring

roe. Cooperatives also provide additional benefits such as (Atkinson, 1990):

Assistance to harvesters in the marketing of fish;
Operations of cold storage facilities;
Arrangement of shipping and transportation;
Financial assistance;
Reduced input costs through bulk purchases (e.g. gas, insurance).

Trading companies, which are "basically confined to buying and selling and the

import and export of fish products," generally sell to "brokers, processors, and other

companies." Japanese fishing companies are classified as small, medium, and large.

Small and medium companies tent to operate in local waters. Larger firms tend to operate

in distant waters and are "highly diversified, international in scope with offices in a

number of foreign countries, and have substantial investment in Alaska and elsewhere

(Atkinson, 1990)."
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The movement of fish from the three groups into the market channels is best

described by Atkinson as follows:

"There are two major channels for marketing fish and seafood
products in Japan: public markets and the trading and fishing companies.
The public markets handle much of the product taken by the coastal and
offshore fisheries and lesser amounts from the distant water fisheries and
imports. In contrast, the fishing and trading companies primarily market
product from their own distant water fleets or imports. In addition to their
own distribution systems and brokers, they may sell their product through
the public markets, if the market conditions are right (Atkinson, 1990)."

The marketing of fish through companies ranges from firms who sell directly to

brokers and processors to firms that have developed their own distribution networks. The

procedures used by major fishing companies can be split into seasonal contracts and spot

purchases. Seasonal contracts generally follow the pattern of determining market factors

(e.g. demand, price, and inventory), predicting product availability (i.e. internal

production and/or long-term contracts), examination of product mix for profitability and

risk, obtain commitments from buyers (if possible), setting quantity and price targets,

contacting and negotiations with suppliers, and then proceed forward (Atkinson, 1990).

Spot purchases are used to supplement seasonal contracts when changes in the

market condition present additional opportunities. Spot purchases follow a pattern similar

to the planning procedures used for seasonal contracts. First, companies obtain

commitments from buyers. Second, companies determine product quality. Third,

companies negotiate prices and make purchases (Atkinson, 1990).

The largest determinant of the market is the demand and willingness to pay by the

end consumers. Japanese consumers shop almost daily and are knowledgeable about

quality and price. Japanese consumers are quite particular about their product, quick to

reject poor quality, and slow to accept new product forms. Fish and seafood products

reaching the consumer market may have passed through several mid-wholesale dealers or

distributors. The predominant buyers of fish and seafood from wholesale dealers and

dealers are fish shops, restaurants, and small hotels Finally, Atkinson states that "fish

and seafood products for home consumption are sold through three or four types of retail
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outlets: (1) the mid-wholesale/retail stalls in the public markets, (2) the fish shops

scattered throughout the villages, towns and cities, (3) the food sections in basements of

most department stores, and the increasing numbers of supermarkets, now found in all

larger cities in Japan (Atkinson, 1990)."



CHAPTER 3: TRADE AND FDI

3.1 Introduction

The movement of goods from a supplying country to a demanding country is

accomplished through different mechanisms, such as importing/exporting, foreign

affiliate sales, and/or intra-firm transfers. Importing and exporting is the sale of goods

between firm or individual in a supplying country (exporter) and a non-affiliated firm or

individual in the demanding country (importers). A foreign affiliate sale (FAS) occurs

when a firm produces a good in a foreign country (host), for sale to firms or individuals

not affiliated with the producing firm. Foreign affiliates generally sell goods within the

host country market, but may export products either to the home country market or other

foreign markets. Intra-firm transfers are the movements of goods within a firms

infrastructure. Intrafirm transfers are in essence a sale from one part of a firm to another

part of the firm. These transfers may move from parent to foreign affiliate, foreign

affiliate to parent, or foreign affiliate to foreign affiliate.

"Foreign affiliation can occur in various ways: license production to a firm,

franchise a foreign firm to market products under the home firm's trademark, acquire a

minority interest in a foreign firm, develop a joint venture with a foreign partner, or

obtain complete or majority ownership of foreign operations (Handy et al., 1996)." A

study for the Alaskan State Legislature found that foreign firms investing in Alaska fish

processing facilities used a variety of mechanisms to obtain affiliates such as equity

investment, debt holding, pricing arrangements, marketing, technology transfers, and

information control (ALRA, 1994). In this thesis, the mechanism of interest is the

obtainment of minority interest or majority ownership of foreign affiliates through

foreign direct investment (FDI).

The following sections in this chapter review what FDI is, why it is used, how it is

impacted, what are the motivations for FDI, and how it is measured. The chapter begins

by defining FDI and explaining the theory used to understand its use. The chapter will
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conclude with a description of the empirical application of FDI theory. This section

focuses on FDI into the food processing and fish and seafood processing sectors.

3.2 Foreign Direct Investment

3.2.1 Background

Foreign direct investment is the ownership of assets in an affiliate firm, located in

a host country, by a foreign firm located in the home country. The general purpose for

FDI is to exercise control over the use of the foreign affiliate assets (Handy et al., 1996).

The desire to control advantages and/or assets within the firm's business structure, occurs

because firms would rather not perform these transactions in the marketplace by selling

its special knowledge, skills, technologies, or by exporting its products (Lin, 1996). in

addition, Blair and Kaserman (1983) suggested that FDI enables foreign firms to extract a

larger share of the profits from the use of foreign affiliate resources, to ensure the

stability of contracts, to obtain implicit insurance, and to minimize transactions costs.

FDI has been shown to act as both a substitute and a complement to international

trade. Substitution occurs when firms shift the production of goods from the home

country firm to a host country affiliate. For example, FAS in the host country can

substitute for the export of goods to the host country, by firms from the home country.

Substitution can also occur through intra-firm transfers, when goods produced by the

affiliate are transferred to the parent firm or other affiliate in place of imports. A

complementary relationship exists when the foreign affiliate begins importing goods into

the host country. For example, a complementary relationship with FDI occurs when

parent firms export goods, such as inputs, to the foreign affiliate.

Foreign direct investment is not always free flowing between countries. Because

FDI is taking place between firms in two countries with potentially different interests,

one or both countries, to control the influence of FDI on the market place may erect

protective policies. For example protective barriers have been erected in industries
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relating to national security (Pugel et al., 1996). This protection is by no means uniform

across industries. For example, Pugel et al. (1996) found that protective policies have not

been erected in the U.S. manufacturing industry. Another example of a sector, where

barriers can be found, is within the fishing industry. In the fishing industry, as described

in Chapter 2, various constraints have been imposed on the level of direct foreign fishing

and on the level of foreign ownership of U.S. licensed vessels.

Foreign direct investment is a two-way exchange of knowledge between parent

and affiliate firms. This exchange of knowledge includes the transfer of technologies,

marketing and management skills, finance practices, and information services (Handy et

al., 1996). Foreign direct investment can be both inbound and outbound depending on the

country perspective taken. This thesis focuses on F into the U.S. or U.S. inbound FDI.

In the general studies of FDI there have been a number of empirical studies on the

determinants for FDI. Though hindered by "a relative scarcity of detailed data on FDI and

complexities in measuring a number of the variables that are hypothesized to affect FDI

in the various theoretical cOnstructs," a number Of studies have found positive

relationships with a number of determinants (Handy et al., 1996). For example, Caves

(1974) found a positive relationship between FDI and the share of ownership in a firm

and the firm-specific advantages of the firm such as research and development and

advertising. Wolf (1977) found positive relationships between FDI and the level of

technological expenditures of a firm and the size of the firm. Handy and MacDonald

(1981) found a positive relationship between FDI and research and development and

advertising. Ray (1991) found a positive correlation with specialized human capital and

management intensity. Baldwin (1979) found positive correlation with product

differentiation.

3.2.2 OLI: A Theoretical Paradigm

In 1977, J. H. Dunning synthesized the ownership advantage, locational

considerations, and internalization gains approach, also known as the OLI paradigm, for

evaluating and classifying the advantages and disadvantages foreign firms would have
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3.2.2.1 Ownership Advantages

Theory states that a foreign firm faces inherent disadvantages when direct

investing in other countries. This implies that a foreign firm choosing to direct invest

must perceive an advantage(s) that outweighs the disadvantages. According to Pugel et

al., these perceived advantages are related to a firm's intangible assets that can be

transferred at a low opportunity cost (Pugel et al., 1996). Belderbos supports the

argument that intangible assets are a central determinant for FDI (Belderbos and

Sleuwaegen, 1996).

The ownership component can be divided into four groups: linkages, operations,

marketing, and technology and information. Linkages involve the connections that a

foreign firm has or can develop, in order to obtain financial, political, andlor business

Economies of Scale,
Scope. and Size

Product differentiation
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when direct investing in other countries (Handy et al., 1996). The ownership component

represents the intangible parts of business operations. These include a firms linkages,

operations, marketing, and technologies and information. The locational components are

those elements affected by geographic location of the home and host countries. These

include trade barriers, control, and costs and earnings. The internalization component

involves those aspects that affect the profits earned by a firm. These include opportunity

cost, economies of scale, scope, and size, and product differentiation.

Table 3.1
Outline of OLI Paradigm for Describing FDI

Ownership Advantages Locational Considerations Internalization Gains
Linkages Trade Barriers Opportunity Costs
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(operating) support. Operations involve those aspects of business operations related to the

management skills of a foreign firm. Marketing refers to the intangible characteristics of

a foreign firm, such as how well known and respected the firm is in the market place.

"Technology and information" refers to the production capabilities of the foreign firm

and its ability to transfer those skills.

First, consider the linkages group. The financial, political, and business linkages a

foreign firm has developed can greatly affect the ease and success of FDI. Financial

linkages are connections that a foreign firm has developed to obtain funds for investment

purposes. The larger the funds available to a firm the lower its liquidity constraint and the

more willing a firm will be to direct invest abroad.

Business linkages include those connections that provide a foreign firm with

information on the host country market and/or prior FDI experiences of other finns.

Types of information may include advice on what sectors are best to enter, how to- obtain

factor inputs, and how best to market their goods and services.

Political linkages are those connections that can help a firm move easily through

the bureaucratic processes and can be used to influence the policy decisions of the host

country. Bhagwati also suggests that in industries facing future protective barriers, FDI

might provide the ability to lobby against such barriers (Walsh, 1996).

Japan is an example of a country with a very well defined structure of linkages. In

the Japanese industry these various linkages can be quite extensive. Empirical studies

have used membership in vertical and/or horizontal organizations to measure the

importance of such linkages (Handy et al., 1996; Belderbos and Sleuwaegen, 1996; and

Ray, 1991).

Second, consider the operational group. The management skills of a foreign firm,

classified under the operations group, can greatly affect a firm's efficiency of supplying,

processing, and distributing both inputs and finished goods (e.g. just in-time delivery).

Management skills can also affect the velocity, consistency, and quality of finished goods

marketed. Foreign firms with high management skill can use this advantage to produce

lower-cost higher quality goods that allow the foreign firm to gain and/or increase its

market shares despite any inherent disadvantages that might exist. Empirical studies have

used a number of variables to evaluate the management skills of firms, such as



43

experience with multi-plant operations, managerial intensity, and specialized human

capital (Ray, 1991).

Third, consider the marketing group. The marketing group includes those

intangible advantages and disadvantages of a firm related to its recognition, familiarity,

and acceptance in the host market. Marketing characteristics such as these are important

because the more well know and respected a foreign firm's brand name is, the more likely

it will find success in direct investing within the host country. A foreign firm's attainment

of this status is dependent on the firm's ability to provide and properly market reliable

goods and services. Empirical studies have used marketing variables to measure this

intangible. Variables used are advertising and foreign marketing experience (Belderbos

and Sleuwaegen, 1996 and Handy et al., .1996).

Lastly, consider the technology and information group. When technology and

information, developed and controlled by a foreign firm, can be easily transferred, that

firm may realize advantages within the host country market through FDI. These are likely

due to the ability to increase efficiency and quality, and provide unique goods. These

advantages allow the foreign firms to reduce costs and increase market shares. Empirical

studies have measured such advantages using information on the research and

development expenditures of firms and the number of engineers and scientists employed

at the firms (Handy et al., 1996).

3.2.2.2 Locational Considerations

This component of the OLI encompasses aspects that provide firms cost

advantages for operating in the foreign country versus exporting to or importing from the

host country market (Handy et al., 1996). The locational component can be divided into

three groups: trade barriers, control, and costs and earnings. The trade barrier group

involves those protective barriers erected by the host country to support its domestic

industry, generate revenues, and provide protection to its consumers. The control group

refers to the ability and desire of foreign firms to have direct control over production,

distribution, and access to inputs and resources. The costs and earnings group reflects the
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impact to the firm of location on the availability and use of funds for investment,

differences in input and distribution costs, and the profits earned from those investments.

First, consider the trade barriers group. Trade barriers can take on a variety of

forms and reflect social and political influences as well as economic forces (Handy et al.,

1996). The desire on the part of a foreign firm to bypass trade barriers constructed by the

host country is a significant motivating factor on the decision of that firm to direct invest.

An example of this is in the salmon fishery where, "in the case of the North Pacific, the

Japanese fishing firms "leaped" unfavorable INPFC rules and invested in U.S. firms

which were less environmentally destructive (Walsh, 1996)."

The type and extent to which FDI is employed to circumvent a trade barrier is

dependent on the characteristics of the industry, the short and long run intentions of the

firm, and the type of barrier erected. Two types of trade barriers that can be used by a

nation are tariffs and quotas. Tariffs are taxes predominantly imposed on imports, but can

also be imposed on exports (Handy et al., 1996). Quotas are quantity limits on the goods

imported or exported.

Foreign direct investment used to bypass a tariff is commonly referred to as tariff

hopping. The tariff hopping argument will be further examined within the hypothesis that

restricted access causes firms to have similar reactions as in the case of a restrictive tariff

or quota. In this context a restrictive tariff is defined to be a tariff set so high that no firm

is willing to pay the tariff for access to the market. Alternatively it may be a quota set at

zero.

Second, consider the control group. A foreign firm's desire to increase control

over resource access and production (hence, the firms desire for direct investment) stems

from the need to plan, monitor, and coordinate the production and distribution of inputs

and goods in the short and long run. "By exerting control over the production and

distribution of their products, firms can maintain a consistent level of product quality,

deliver their product in a timely manner, and respond quickly to consumer needs

(Malanoski et al., 1996)."

Lastly, consider the cost and earnings group. The desire of a foreign firm to direct

invest is also dependent on the financial conditions within the market places of both the

host and home country. These conditions include, but are not limited to, exchange rates,
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income tax rates, input cost, and transportation costs. The exchange rate is the rate at

which the currency of one country is exchanged for the currency of another country

(McConnell and Brue, 1993). Income tax rates refer to the various home and host

countries' "statutory corporate tax rates" on a firm is profits (Grubert and Mutti, 1991).

Input costs are those costs incurred by the firm for obtaining the inputs into production

processes. Transportation costs refer to the cost of physically moving inputs and finished

goods from one location to another.

The first factor discussed, that potentially impacts the financial position of a firm,

relative to its location, is the exchange rate. Firms evaluating the importance of exchange

rates in their decisions are faced with three alternative temporal situations: 1) a stationary

exchange rate where the relative purchasing power in the foreign country does not change

over a time period, 2) an appreciating currency, where their purchasing power in the

foreign country is increasing between time periods, and, 3) a depreciating currency, where

the purchasing power in the foreign country is declining between time periods. in

addition, the firm may also consider both short-term and long-term movements in the

exèhange rate. Though the relative importance of exchange rates is not entirely known,

the general belief is that expectations of exchange rates do have an impact on the

investment decisions of firms (Lin, 1996). Barrel and Pain (1996), in examining U.S.

outward FD1, state that, "if the exchange rate (units of foreign currency per unit of

domestic currency) is though to be overvalued relative to its estimated equilibrium level,

then fbreign production may also be encouraged by the prospect of future capital gains in

home currency terms."

Other studies have found a relationship between exchange rates and FDI. A study

by Ray (1991), of the top 10 U.S. industries targeted for FDI between 1979 and 1987,

found that "both equity FDI and PEFDI (new plant and expansion FDI) activity in the

United States appear to be positively related to the exchange rate in that they are timed so

as to take advantage of a cheap U.S. dollar (Ray, 1991)." A study by Lin (1996) of the

"determinants of Japan's growing amount of new direct investment in ii types of U.S.

manufacturing industries for the time period of 1976 to 1990" found that "an expected

depreciation of the dollar increased Japanese new direct investment due to an increase in
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the expected profitability of switching from domestic to foreign production (FDI) (Lin,

1996).

The second factor potentially impacting the financial position of a finn, relative to

its location, is the income tax rate of the host and home countries. Income tax rates can

directly impact the after-tax profits of a firm. Because of this, firms may attempt to

transfer profits from countries with high income tax rates to countries with low income

tax rates. One method of reducing income taxes, in a high income tax country, is through

FDL For example, if the home country of a firm has a higher tax rate than that of the host

country, then production and sales from within the home country would generate lower

after-tax profits, relative to production and sale from the host country, all else equal. If,

on the other hand, the host country has the high income tax rates, then firms may use

intra-firm trade, between the foreign affiliate, and the parent firm, to transfer goods at low

prices (transfer pricing) or hold larger sums'of debt in order to reduce gross profits in the

host country, thus reducing its income taxes (Grubert and Mutti, 1991).

Intra-firm trade is the sale or transfer of goods between different segments of a

finn's business structure. In the food processing industry, intra-firm trade holds a

significant share of the exports by foreign affiliates to the home country. The Economic

Research Service reports that between 1982 and 1994, 71 percent of the goods shipped to

the United States from affiliates abroad were done through intra-firm trade (Handy et al.,

1996). This is reiterated in a memorandum, from the Groundswell Movement to the

North Pacific Fishery Management Council, stating that approximately 75 percent of

world trade today takes place as intra-firm trade of multinational organizations

(Groundswell Movement, 1997). In the U.S. fish and seafood processing sector,

particularly that of surimi processing, it is likely that intra-firm transfers by Japanese

affiliates to Japanese parent firms is equally, if not more significant. According to the

Groundswell memorandum "onshore plants usually move their products at intra-firm

prices (Groundswell Movement, 1997)."

The third factor potentially impacting the financial position of a firm relative to its

location costs are the inputs into production. Inputs include labor, capital, and raw

materials. Though some inputs are easily mobile between countries, other inputs may not
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be. Thus, a firm's choice of location may be influence by the effect, of the relative costs

between nations for those non-mobile inputs, on the profits that can be earned.

The last factor potentially impacting the financial position of a firm relative to its

location is the cost of transporting inputs and goods between countries. As with the inputs

described above, the costs of transporting can influence the decision on where to locate a

firm based on its impacts on profits.

3.2.2.3 Internalization Gains

Typically, foreign direct investment occurs in an area where a foreign firm

discovers a means to expand its domestic and foreign market shares (Handy et al., 1996).

The internalization gains component df the OLI paradigm can be divided into three

groups: 1) opportunity cost, 2) economics of scope, scale, and size; and 3) product

differentiation.

First, consider the opportunity cost group: Opportunity cost refers to the financial

comparison of FDI to other investment opportunities available to a firm. The factors of

opportunity cost which influences FDI include expected returns, long term stability, and

the level of risk. The lower the risk and the greater the short and long term rates of return

the more willing a foreign firm will be to direct invest (Malanoski et a!, 1996).

Second, consider the economics of scope, scale, and size group. Economies of

scope, scale, and size involve those aspects of business operations that, through more

effective production and lower total cost, increase firm profits (Handy et al., 1996).

Economies of scope occurs when a firm finds it more efficient and less costly to perform

multiple tasks internally, rather than for specialized firms outside of the business

structure to perform them separately (Canton and Perloff, 1994). Economies of scale and

size occur when a firm reduces its average cost of production by expanding market and

firm size (Chambers, 1988).20

20
In particular, economies of scale occurs when the firm reduces its long run average costs through

expansion of production while maintaining a constant input ratio. Economies of size occurs when the firm
reduces its long run average cost through expansion of production while allowing the input ratio to vary.
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Lastly, consider the product differentiation group. Product differentiation involves

"the physical or other differences between the products produced by different firms

which result in individual buyers preferring the product of one firm to the products of the

other firms (McConnell and Brue, 1993)." The ability of a foreign firm to distinguish its

products from those produced by domestic firms provides an advantage and incentive for

direct investment. An example of the importance of product differentiation is found in the

early years of U.S. production of surimi. When U.S. processors first began producing

surimi they did not have the skills or technology to make a product at the same quality

level as Japanese firms. Hence, Japanese firms were easily able to differentiate their

products from those of their U.S. counterparts.

3.3 FDI in Food and Seafood Processing

Foreign direct investment has been used in the food and seafood processing

sectors by many nations to supply and obtain goods and services for host, home, and

other markets. As is shown in the previous section, there are a number of reasons why

firms choose to direct invest in foreign countries.

Foreign direct investment is by no means uniform across firms, industries, and

countries. For example, comparing the case of processed foods with that of agricultural

commodities it is found that in food processing FDI is the dominant form of international

commerce, while in agricultural commodities trade is the general form (Handy et al.,

1996). In examining who has invested, it is found that the U.S. up until the 1980s has

been the leader in establishing foreign affiliates. Since the 1 980s, other countries such as

the European Union countries and Japan have played a much larger role in FDI, of which

a large portion has occurred in the U.S. (Handy et al., 1996).

The remainder of this section is broken into two parts. First, FDI activities in the

general food processing sector is presented. Second, FDI activities in the seafood

processing sector are then specifically detailed.

Economies of scale and economies of size are equivalent in the homethetic case. For further discussion on
the differences between economies of scale and size see Chambers, 1988.



3.3.1 Food Processing

This section briefly reviews the roles of FDI in the decisions of U.S. and foreign

food processing firms. Handy et al. (1996), report that within the processed foods sector

FDI is the dominant form of international commerce. For example, in comparing FAS

and U.S. exports in foreign markets it was found that FAS were approximately three and

half times larger than exports in 1982 and four times larger in 1994 (Handy et aL, 1996).

Outbound investment by large U.S. food processors has been found to be the

predominant route used to access foreign markets (Handy et al., 1996). Malanoski et al.

(1997) also found that exports combined with direct investment by U.S. food processors

have been used as an international marketing strategy to access foreign markets.

In evaluating the FDI activities of U.S. food processors it is found that U.S. firms

tend to invest horizontally into firms outside of their supply chains. Investment by U.S.

firms, in an attempt to enter through developed networks, also tends to be into the

acquisition of existing facilities, rather than new plants (Handy et al., 1996).

Inbound investment into the U.S. food processing sector has become an important

facet of the industry. According to Handy et a! (1996), "over all the impacts of inbound

foreign commerce are beneficial to the competitive health of the sector, although, not all

firms gain (Neff et al., 1996)." Benefits may include increased employment, monetary

flow, and competition which can impact the nation through greater wealth, lower prices,

and increased product diversity.

Inbound investment into the food processing sector of the U.S. doubled between

1987 and 1992 (Handy et al., 1996). Of the sales generated by these affiliates 96%

remained in the U.S. (Handy et al., 1996). Handy et al. (1996) noted two significant

reasons for this inbound investment. First, is the desire to reduce costs by shifting

production of high value products closer to market. Second, a desire on the part of the

firm to circumvent trade barriers. In addition, the section of food processing where

foreign firms invest depends on their realized competitive advantages. For example,

Handy et al. (1996) states that "Japanese companies have purchased or built plants that

mostly produce their ethnic foods such as noodles, surimi, soy sauce, sake (a rice-based

alcoholic beverage) (Handy et al., 1996)."
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During the early 1990s the countries investing the most in the U.S. food

processing sector were Canada, the European Union countries, and Japan. They

respectively held 68 percent, 11 percent, and 13 percent of all foreign owned affiliates of

the U.S. in 1993. Between 1982 and 1993 Japanese direct investment showed the largest

growth with a change of 917 percent compared to the average for all countries of 208

percent (Handy et al., 1996).

Empirical analysis of the food processing sector has revealed positive

relationships between FDI and a number of variables. For example, Conner (1983) found

positive relationships between FDI and firm size, advertising, research and development,

and home market share. Henderson, Voros, and Hirschberg (1996) found positive

relationships between FDI and increasing firm size, intangible assets, product

differentiation, and market share. Ning and Reed (1995) have found cultural linkages and.

trading bloc memberships to be positively related to FDI.

33.2 Seafood Processing

In comparison to direct investment in food processing, investment in the fish and

seafood processing sector is likely to occur with the intent of returning processed goods

to the home country. In 1981, the U.S. General Accounting Office (U.S. GAO) reported

that the primary reasons for FDI into the seafood processing sector are to ensure access to

U.S. fisheries and fishery products and to seek profits (U.S. GAO, 1991).

The return of processed fish and seafood to the home country may be most

prevalent in the case of Japan. The Japanese market for fish and seafood products is large

and drives the need to obtain fish and seafood products from fisheries other than those

harvested by Japanese vessels. According to Webster (1983), there were four reasons for

the Japanese investment in the U.S. fishing industry, at least up until the early 1 980s.

First, Japanese firms wanted to gain access to fisheries resources. Second, the value-

added sector of seafood processing provided them an opportunity to earn profits. Third,

investing into U.S. firms provided the ability to expand in the U.S. market. Lastly, direct



investment provided an opportunity to get a return on ownership interests (Webster,

1983).

Other factors, such as exchange rates and Japanese business structure, have also

provided Japanese firms opportunities to invest. According to the U.S. GAO, FDI into the

U.S. seafood processing sector was encouraged by favorable exchange rates (U.S. GAO,

1991). Japanese investment into the seafood processing sector was also perpetuated by

the networks, concentration, and vertical integration that existed in the Japanese fishing

industry. According to Walsh, this structure "facilitated Japanese industries in forming

joint ventures and FDI ties with firms in Alaska and the Pacific Northwest (Walsh,

1996)."

The literature on FDI into the seafood processing sector is small. This is due in

large part to the lack of data that exists. In years prior to the early I 990s, time and

financial constraints as well as the proprietary nature and confidentiality of this

information have limited the collection of FDI data by federal and state agencies. Also,

agencies such as the U.S. Department of Commerce have not specifically focused on

seafood processing, though during the 1 990s this should improve due to the passage of

new legislation enhancing data requirements (TJ.S. GAO, 1991).
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CHAPTER 4: DESCRIPTIVE MODEL OF JAPANESE IN VESTMENT INTO
ALASKA ONSHORE FISH PROCESSING FACILITIES

4.1 Introduction

This chapter presents descriptive information on Japanese direct investment into

Alaskan onshore fish processing facilities. In particular the goal of this chapter is to

develop a description of the changes occurring in Japanese direct investment within the

surimi processing sector of Alaska. The best available data will be used for this

descriptive analysis, though, due to limitations of available public data and sample years

for Alaska, an econometric analysis of this sector is not performed using this data set.

This chapter is intended to familiarize the reader with the number of U.S. firms

and Alaska onshore fish processing facilities that contain FDI, the level of FDI into U.S.

firms and facilities, the number of Japanese firms investing, and the trends in investment

over the sample years. Also presented in this chapter are specific details about which

Japanese firms are investing, which U.S. firms and facilities are receiving investments,

and what are the concentrations of facilities held by Japanese and U.S. firms.2'

This chapter is also used to strengthen the hypothesis, tested in chapter 5, that

Japanese firms choose direct investment as a method of bypassing barriers to trade,

erected by U.S. fisheries management policies. This hypothesis is strengthened by

revealing positive Japanese direct investment into the Alaska onshore fish processing

industry and increasing investment shares per facility. But, this hypothesis is weakened

by declines in the number of Japanese firms investing and declines in the number of IJ.S.

firms and Alaska onshore fish processing facilities receiving Japanese investment.
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21
The reader should note the differences between firms and facilities as used in this study. Facilities

represent each individual Alaska onshore fish processing plant. U.S. firms are business or corporations,
based in the U.S., that own one or more Alaska onshore fish processing facilities. Japanese firms are
businesses or corporations, based in Japan, that have invested in one or more Alaska onshore fish
processing facilities. The reader should keep in mind that the investment pattern between firms and
facilities is not always clear and straight forward. For example each facility may contain investments from
multiple Japanese firms and/or each Japanese firm may invest in multiple plants owned by different U.S.
firms.



22 Note that not all details are included in each source report. Due to changes in methodology used in
producing the reports, some details were added and/or excluded in later studies.
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This chapter is divided into three sections. The first section begins by describing

the data and provides details pertaining to how the data was compiled. This section also

provides the reader with a basic understanding of the limitations in the available data

sources. The second section details the methodology used to extract, transform, and

interpret the data samples. In particular, the data is filtered to develop simple descriptive

statistics for: 1) all Alaska onshore fish processors containing Japanese direct investments

2) Alaska onshore fish processors representing potential surimi processors that contain

Japanese direct investment, and 3) all foreign direct investment into Alaskan onshore fish

processing facilities. The last section presents the results, and is split into three parts,

representing each of the filtered sets described above.

4.2 Data

Data on foreign ownership of onshore fish processors in Alaska comes from

documents produced for the Alaska State Legislature by the Alaska Legislative Research

Agency (ALRA). This agency produced three non-consecutive documents in 1990, 1994,

and 1998. These documents described the present status of foreign Japanese investment

in Alaskan onshore and offshore fish processing facilities. The 1990 study reported

processors in 1989, the 1994 study reported processors in 1993, and the 1998 study

reported processors in 1997. Each document contains appendices listing Alaskan fish

processing facilities with FDI (equity type Japanese investments). Details included in

these tables are U.S. firm name, foreign firm name, nationality of foreign firm, type of

seafood processed, type of products produced, type of operations, type of processing, and

share of foreign ownership.22

In the 1990 report, the ALRA developed a list of foreign owned processors using

databases from various state agencies. First, they developed a list of processors, onshore

and off-shore, filing an "intent to process" form from the Alaska Department of Fish and

Game. Second, the list of off-shore processors was then expanded using Pacific Fishing
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directories (a trade publication). Third, processors considered small and local were

assumed to be uniikely candidates for foreign Japanese investment and removed from

further investigation. Fourth, the list was cross-referenced with a listing of processors

with "Certificate of Authority" from the Alaska Department of Commerce and Economic

Development (DCED). The DCED requires corporations operating in Alaska to file

biennial reports in which they must identify shareholders holding more than 5% of the

company. Lastly, firms on the list were contacted by the agency to verify foreign affiliate

information.

The 1994 report by the ALRA followed a similar methodology for the 1990

report. An exception to the previous methodology is that prior to removing the small

local firms, additional non-government sources were examined for the importance of

these firms. Additional sources used were the Alaska Journal of Commerce, Pacific

Fishing directories, and Puget Sound Business Journal.

The 1998 report by the ALRA again followed a similar methodology. In addition,

they used ownership information from a study by the NPFMC to supplement the DCED

data fhc 1998 report also notes that the DCED biennial report are not reliable or

inclusive. This is due to the fact that they only require corporations to report shareholder

information and there is no verification of the reported information by DCED staff.

Data provided by the ALRA documents may not provide an accurate

interpretation of the influence of foreign direct Japanese investment. Reasons provided by

the ALRA for this are:

1 Under reporting of Japanese investment by foreign firms due to confusion
over government requirements;
Other forms of foreign influence other than equity Japanese investments are
not considered;
Information on the volume and value of processing facilities is not provided.

In addition, the agency relies on three maj or assumptions: first, that correct and truthful

information was provided by the firms; second, that government information is accurate;

and lastly, that small local processors have no foreign ownership. Thus, the reasons

provided by the ALRA combined with their assumptions may lead to an inaccurate

description and probable underestimate of the significance of foreign Japanese

investment.



4.3 Methodology

This analysis uses data provided in the Alaska Legislative Research Agency

reports to analyze the investment pattern of Japanese and other foreign finns into Alaska

onshore fish processing facilities. Three subsets of Alaska onshore fish processors are

generated from the data:

1 Alaska onshore fish processing facilities containing Japanese foreign

ownership;

Alaska onshore fish processing facilities containing Japanese foreign

ownership that potentially produce surimi (defined below);

Alaska onshore fish processing facilities containing foreign ownership from

any nation.

These data subsets will then be used to describe the changes in number of facilities with

foreign ownership and the share. of ownership in these facilities for the sample years

1989, 1993, and 1997. The concentration in this section is only on those Alaska onshore

processing facilities that contain positive foreign direct investment. Hence, the

descriptive statistics presented here do not reflect changes that are occurring within the

remainder of the Alaska onshore fish processing industry(those facilities with no reported

FDI).

This analysis strictly focuses on onshore processing facilities for several reasons.

First, due to a phasing out of the TALFF and JV harvests, Japanese firms would no

longer be able to use their own vessels to process surimi. This might have reduced the

incentive for foreign firms to invest in U.S. catcher vessels that could deliver to their

processors. Second, continued and strengthened restrictions on the share of foreign

ownership of a U.S. vessel reduces the level of control a foreign firm could obtain.

Lastly, onshore processors had no restrictions on Japanese investment and could obtain

deliveries from any catcher vessels.

The data provided by the ALRA does not provide enough detail to clearly

determine which processing facilities produce surimi. To determine whether a processor

is or is not a potential surimi producer the following procedure is applied. First, the
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assumption is made that any facility processing groundfish and having Japanese

investment is likely to process Alaska pollock. Second, it is assumed that most Alaska

pollock is processed into surimi. Lastly, it is assumed that the processing methods

provided in the AL1A reports and used in the production of surimi are cooking, freezing,

roe recovery, and other. Based on these assumptions, those facilities that process

groundfish using the above processing methods and have Japanese investment are highly

likely to produce surimi from Alaska pollock. For the purpose of this analysis facilities

meeting this criteria are termed "potential surimi processors".

Appendix A provides two tables describing the data. Table A. 1 is a legend of

acronyms used by the ALRA in their reports and the assigned acronyms used in Table

A.2. Table A.2 provides a listing of the U.S. based firms in all three years having some

percentage of Japanese investment bythe Japanese. This table lists the U.S. processing

facilities, Japanese firm, share of ownership, type of seafood processed, method of

processing, and whether this processing facility was a potential surimi processor.

4.4 Results

As discussed in the methodology section the results are presented in three parts:

1) Alaska onshore fish processing facilities that reported as containing Japanese

investment, 2) Alaska onshore fish processing facilities that are reported to contain

Japanese investment and are classified as potentially surimi processors, and 3) Alaska

onshore fish processing facilities that are reported to contain investment from any nation.

The first two parts are split into subparts that describe the changes that have occurred in

processing facilities receiving Japanese investments, the changes in Japanese firms

investing, and the changes in U.S. firms that own processing facilities with Japanese

investment. The last part describes which countries have invested and how those

Japanese investments have changed.

The reader should also note that this section does not state that the trends

presented here precisely represent the overall changes and influence of Japanese

investment within the Alaska onshore fish processing industry. Since there are no readily
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available data sources on plant size, Japanese investment value, value of sales, or other

variables, it is difficult to determine the true influence of Japanese investments. Results

provided here are only possible indicators of changes in the influence of Japanese

investment. In addition for the purpose of this analysis it is assumed that all processing

facilities are approximately equal in size, production, and influence. This assumption is

based on the fact that the ALRA excludes small-sized fish processing facilities from its

reports. This assumption is used so that direct comparisons between facilities and firms

can be performed and to so that comparisons can be made over time.

The reader is also reminded that the counts, investment shares, and other

descriptive statistics are only presented for the subset of Alaska onshore fish processing

facilities that contain FDI. As this is the case trends presented here may not reflect trends

in the remainder of the industry. In addition the influence and significance of foreign

investment can not be determine because of a lack of information on the relative size of

this subset of facilities to all facilities.

4.4,1 Alaska Onshore Fish Processing Facilities Containing Japanese Direct Investment

This part describes the trend in Japanese direct investment into Alaska onshore

fish processing facilities owned by U.S. firms for sample years 1989, 1993, and 1997.

This section describes three overall trends: 1) by processing facility invested into by

Japanese firms, 2) Japanese firms direct investing, and 3) by the U.S. firms owning the

facilities and receiving Japanese direct investment.

The results described in this section are summarized in tables 4.1, 4.2, and 4.3.

Table 4.1 provides descriptive statistics for the processing facilities receiving

investments, the Japanese firms direct investing, and the U.S. firms owning the facilities

in 1989, 1993, and 1997. Table 4.2 lists the U.S. firms that own Alaska onshore fish

processing facilities containing Japanese investment. This table also provides the count of

processing facilities owned and average share of Japanese investment per facility in 1989,

1993, and 1997. Table 4.3 lists the Japanese firms that have direct invested in Alaska

onshore fish processing facilities. This table also includes the count of processing
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facilities invested into and the average share of Japanese investment per facility in 1989,

1993, and 1997. Tables are presented at the end of this subsection.

4.4.1.1 Japanese Investment Trend By Alaska Onshore Fish Proëessing Facilily

During the sample years available there has been a decline in the number of

Alaska onshore fish processing facilities that have Japanese investment. In 1989 there

were 39 facilities with Japanese investment, by 1993 and 1997 the number of facilities

declined to 26 and 25 facilities respectively. This represented a decline of 35.9 percent in

the number of facilities containing Japanese investment during the nine year period. The

majority of this decline, 13 facilities (33.3 percent), occurred in the initial five years.

Figure 4.1 depicts the change in the number of facilities with Japanese investment (see

Table 4.1).

While the number of facilities with Japanese investments declined, the average

share of Japanese investment per facility increased. Over the nine-year period, the

average share of Japanese investment per facility increased from 73.9 percent per facility

in 1989 to 88.1 percent per facility in 1997, an increase of 19.2 percent from the 1989

level. As with the trend ir the number of facilities containing investments, the majority of

the increase in investment share per facility occurred in the initial five years between

1989 and 1993 with a 16.8 percent increased from the 1989 level (see Figure 4.1 and

Table 4.1).

The increase in the average share of Japanese investment per facility is also seen

by the increase in the minimum Japanese investment share within a facility. In 1989, the

share of Japanese investment ranged from 5 percent to 100 percent. By 1993 and 1997.

the range was from 20 to 100 percent. Hence, the minimum level of Japanese investment

in any one facility increased from 5 to 20 percent. Figure 4.1 depicts the change in the

share of Japanese investment per fish processing facility (see Table 4.1 for data).

The increasing trend of average Japanese investment share per facility is

explained in the data by two events. First, Japanese firms were increasing their average

share of investment in Alaska onshore fish processing facilities. For example, Marubeni



4.4.1.2 Japanese Investment Trend By Japanese Firm

The number of Japanese firms investing in Alaska onshore fish processing

facilities has fluctuated from 15 to 10 to 11 Japanese firms in 1989, 1993, and 1997,
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Corp. increased it's average share of investment from 51.2 to 75.0 percent between 1989

and 1993, respectively. Second, Japanese disinvestment from Alaska onshore fish

processing facilities occurred predominantly in those facilities where the Japanese firms

held small investments. For example, in 1989 there were seven facilities owned by the

U.S. firm Wards Cove Packing Co. that contained an average Japanese investment share

of 20 percent per facility and by 1993 no facilities owned by Wards Cove were listed as

having Japanese investment. In addition Japanese firms such as Individuals and Iwaki

Syorui co., with average shares of Japanese investment of 37.0 percent and 5.0 percent

respectively, disinvested between 1989 and 1993. Tables 4.2 and 4.3 provide a listing of

U.S. and Japanese firms and detail the number of facilities held and the average share of

Japanese investment.

Figure 4.1
Number of Alaska Onshore Processing Facilities that Contain Japanese Direct Investment

and the Average Share of Investment per Facility
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23 The 1990 report is unclear as to whether two fish processing facilities in 1989 contained Japanese
investment from additional firms or firms already included in the list. All calculations in this thesis are
based on the conservative estimate of 15 facilities for 1989.
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respectively.23 This represents a decline of 26.7 percent in the number of Japanese firms

investing in Alaska onshore fish processing facilities between 1989 and 1997. Figure 4.2

shows the number of Japanese firms investing in Alaska onshore fish processing facilities

for each sample year.

The average Japanese investment share per Japanese firm increased between 1989

and 1993 and then decreased between 1993 and 1997. Because one Japanese firm may

invest in multiple processing facilities, I use a two step process to calculate the average

share of Japanese investment per Japanese firm. First, for each Japanese firm I generate

the firms average share of investment. This is done by summing the individual processing

facility investments of a firm and dividing by the number of facilities that firm invested

into. The second step is to take the average, of each firms averages, across all Japanese

firms. This returns the average investment share, into Alaska onshore fish processing

facilities, per Japanese firm. During the initial five years of the sample period, the

average Japanese investment share, per Japanese firm, increased from 83.4 percent to

87.8 percent. By 1997, the average Japanese investment share declined to 84.3 percent.

The increase between 1989 and 1993 is explained by a few factors:

Declines in the number of Japanese firms with small Japanese investments;

Increased investment in facilities with pre-existing investments;

New Japanese investments at above average holdings.

Declines between 1993 and 1997 are explained by partial and full Japanese disinvestment

by firms with above average investment shares and by the addition of a Japanese firm

with a share lower than the average.

An examination of the Japanese firms that have held investments in the largest

number of Alaska onshore fish processing facilities, reveals a high concentration of

facilities with investments held by one Japanese firm, and small variation in which firm

held that spot. The largest firm, Marubeni Corp., held fourteen and nine facilities in 1989

and 1993 respectively, and Marubeni/Benirei held 9 facilities in 1997.
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As the number of facilities held by the Japanese firm with the highest

concentration of facilities declined there were increases in the average investment share

by the top Japanese firm and fluctuations in the overall total Japanese investment

represented by a facility equivalent. The average Japanese investment share per facility,

held by the dominant Japanese firm, increased from 51.2 percent to 75.0 percent to 89.0

percent in 1989, 1993, and 1997 respectively. The facility equivalent, calculated by the

number of facilities times the average share, shows a decline in the initial five years, from

7.2 facilities to 6.8 facilities, despite an increase in average investment share per facility.

This is largely attributed to the decline in the number of facilities held by the top firm. In

the latter four years of the sample, the facility increased to 8.0, though the number of

firms held constant. This appears to be due to the increasing investment by the top firm.

Though the number of facilities held' by the top Japanese firm decreased over the

years, the top Japanese firm consistently held over one-third of all facilities that contained

Japanese investment. In 1989, Marubeni held fourteen facilities under Marubeni Corp.

and one facility under the name Marubeni/Taiyo. Based on the conservative fourteen

facilities, this represented 35.9 percent of all facilities that contained Japanese

investment. In 1993, Marubeni held only nine facilities under the name Marubeni Corp.

This represents a decline to 34.6 percent of facilities containing Japanese investment. In

1997, Marubeni held two facilities under the name Marubeni Corp. and nine under the

name Marubeni/Benirei. The nine facilities held by Marubeni/Benirei, represented 36.0

percent of all facilities that contained Japanese investment.

4.4.1.3 Japanese investment Trend By US. Firm

From the perspective of U.S. firms, the declines in Alaska onshore fish processing

facilities with Japanese investments is followed by declines in the number of U.S. firms

owning facilities with Japanese investment. The number of U.S. firms owning facilities

with Japanese investments declined from 24 to 18 to 13 U.S. firms in 1989, 1993, and

1997 respectively. While U.S. firms owning facilities with Japanese investment declined,

there was an overall increase in the concentration of facilities owned per U.S. firm,



shifting from 1.6 to 1.9 between 1989 and 1997, with a low of 1.4 in 1993. Figure 4.3

shows the changes in the number of U.S. firms owning facilities with Japanese

investment.

Figure 4.2
Number of Japanese Firms Direct Investing in Alaska Onshore Fish Processing Facilities

and the Average Share of Investment per Japanese Firm
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During the sample years the change in the share of Japanese investment in

processing facilities per U.S. firm shifted only slightly. Between 1989 and 1997, the

share of Japanese investments per U.S. firm increased by less than one percent. This

minor change in investment is explained by: 1) the declines in the number of U.S. firms

owning facilities containing Japanese investment, 2) changes in the level of Japanese

investment by Japanese firms, and 3) increased concentration of facilities affecting the

distribution of shares between U.S. firms. Figure 4.3 shows the change in average share

of Japanese investment per facility per U.S. firm.

During the sample years the U.S. firm owning the highest concentration of Alaska

onshore fish processing facilities containing Japanese investment and the number of

facilities owned has changed in each year. In addition to the changes in U.S. firm holding

the highest concentration of facilities and the number of facilities owned, there were
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fluctuations in the average share of Japanese investment into the facilities owned by the

top U.S. firms.

Figure 4.3
Number of U.S. Firms Owning Alaska Onshore Fish Processing Facilities that Contain

Japanese Direct Investment and the Average Share- of Investment per U.S. Firm

The largest number of facilities, containing Japanese investment, held by any one

U.S. firms fluctuated between seven in 1989, four in 1993, and seven in 1997. In 1989

Ward Cove Packing Company owned 17.9 percent ( seven facilities) of all facilities with

Japanese investment. These facilities contained an average share of Japanese investment

of 20 percent per facility. In 1993 Wards Cove held no facilities with Japanese

investments and Peter Pan Seafoods became the dominant firm. Peter Pan Seafoods held -

15.4 percent (four facilities) of all facilities with Japanese investments which contained

an average share of Japanese investment of 100 percent per facility. In 1997, Sitka

Seafoods became the dominant U.S. firm, acquiring seven facilities and controlling 28.0

percent of all facilities containing Japanese investment. These facilities contained average

share of Japanese investment of 90.6 percent per facility (see Table 4.1).

As the largest number of facilities with Japanese investments owned by any one

U.S. firm fluctuated, the facility equivalent, calculated by multiplying the number of

z 10

0

1989 1993
Years

1997



Table 4.1
Descriptive Statistics of Onshore Fish Processing Facilities in Alaska
with Japanese Direct Japanese Investment in 1989, 1993, and 1997
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Notes: 1. The count of Japanese finns in 1989 is presented as a range due to two facilities
listed in the source reports having Japanese direct Japanese investment, but not
listing the firm name. Hence it is not known whether these are additional or
repeat firms. All calculations are based on the conservative estimate of 15 firms.

2. Facility equivalent assumes that all firms are equally sized. Facility equivalent
is calculated by multiplying the number of facilities times the mean share of
Japanese investment. It is the representative number of whole facilities that is
invested in by the Japanese share of investment.

Source: Alaska Legislative Research Service 1990, 1994, and 1998.

Percentage Change
Descriptive Statistics 1989 to 1993 to 1989 to

Statistics/Category 1989 1993 1997 1993 1997 1997
Number of Facilities and Firms With Investments

Processing Facilities 39 26 25 (33.3% (3.8%) (35.9%
U.S. Based Firms 24 18 13 (25.0%) (278%) (45.8%)
Japanese Firms 15-17 10 11 (33.3%) 10.0% (26.7%)

Average Count of Processing Facilities Per Firm
U.S. Firm 1.6 1.4 1.9 (12.5%) 35.7% 188%
Japanese Firm 2.4 2.6 2.3 8.3% (11.5%) (4.2%)

Median Count of Processing Facilities Per Firm
U.S.Firm I I

Japanese Firm 1.5 1.5 1

Mode Count of Processing Facilities Per Firm
'iS. Firm 1 1 1

Japanese Firm 1 1 1 -
Average Share of Investment By Facilities and Firms

Per Processing Facility 73.9% 863% 88.1% 16.8% 2.1% 19.2%
Per U.S. Firm 82.9% 85.8% 83.3% 3.5% (2. 9% 0,5%
PerJapaneseFirm 83.4% 87.8% 84.3% 5.3% (4.0%) 1.1%

Range of Investment Shares By Facility and Firm
By Processing Facility 5%. 100% 20%-1 00% 20%- 100% -.

ByU.S. Firm 5%-100% 20%-100% 20°/o-100% --

By Japanese Firrii 5% - 100% 20%- 100% 20%-I 00%
Highest Concentration of Processing Facilities Held By Firms

U.S. Firms

Count of Facilities 7 4 7 (42.9%) 75.0% 0.0%
Share of Facilities 17.9% 15.4% 28.0% (14.0%) 81.8% 56.4%
Mean Investment 20.0% 100.0% 90.6%
Facility Equivalent 1.4 4.0 6.3

Japanese Firms
Count of Facilities 14 9 9 (35.7%) 0.0% (35.7%)
Share of Facilities 35.9% 34.6% 36.0% (3.6%) 4.0% 0.3%
Mean Investment 51 2% 75.0% 89.0%
Facility Equivalent 7.2 6.8 8.0
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Table 4.2
List of U.S. Based Firms Owning Onshore Fish Processing Facilities in Alaska with

Japanese Direct Japanese investment in 1989, 1993, and 1997

Source: Alaska Legislative Research Service 1990, 1994, and 1998

Number of Facilities Omed

Containing Japanese Investrrent Share of Investincnt

U.S. FirmName 1989 1993 1997 1989 1993 1997

Alaska Pacific Seafoods 100.0% 100.0% 100 0%

Alyeska Seafoods 1 65.0°/o 50.0°/o 56.0%

Azi.um Corp. 2 5.0%

Bering Sea Fisheries Inc. 1 1 I 25.0% 25.0% 25.0%

Big Creek Fish, Inc. 1 I 1 89.0% 100.0% 1000%
E.C. Phillips & Sons 1

Kenai Packers 1 1 l00.0% 100.0%

Ketchikan Seafoods, Inc. 1 100.0%

M&T Seafoods

NautilusMarine Inc 1 I 20.0% 20.0%

North Pacific Processors 2 2 100.0?/o 100.0% 9L8%
Pelican Seafoods Inc. 1 I 100,0% l00.0%
Peter Pan Seafoods, Inc. 4 4 99.0% 100. YY0 i00.0'o
Pribilof Island Processors 1 37.0%
Sans Souci Seafoods 100.0%

Sitka Sound Seafoods Inc. 7 50.0% 90.6%

St. Paul Seafoods, Inc. 1 100.0%

T.EAM Seafoods, Inc. 1

Togiak Fisheries Inc. 1 1 100.0% 100.0%

Toho Anrica Corporation 1 100.0%

Toa Anerica, Inc. 2 100.0%

Trans-Aqua International Inc. 1 1 1 100.0% 100.0% 100.0%

Unipak Corporation 1 100.0%

Unisea Inc. 2 2 1 100.0% 100.0% 100.0%

Wards Cove Packing Co. 7 20.0%

Western AK Fisheries, Inc. 1 1 1 100.0% 100.0% l00.0%
Westard Seafoods Inc. 1 1 1 100.0% 100.0% 100,0%

Whitney Foods 3 2 100.0% 100.0%

Whitney Kasilof Seafoods Inc. 1 100.0%

Total Number of Facilities 39 26 25 82.9% 85.8% 83.3%



Table 4.3
List of Japanese Firms Investing in Onshore Fish Processing Facilities in Alaska

in 1989, 1993, and 1997

Note: List includes two processing facilities with an unknown Japanese firm.
Source: Alaska Legislative Research Service 1990, 1994, and 1998
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Number of Facilities Invested

Into By Japanese Finns Shai of Investment
Japanese Firm Nan 1989 1993 1997 1989 1993 1997

Individuals 1 37.0%
IvakiSyoruiCo. 2 5.0%
Kaikh International I 100.0%

Kaich Suisan Co. U1 I 100.0%

KusangiEnt,Co. 1 100.0%

KyokuyoCo.Lt& 3 3 100.0% 100.0%

Mambeni/Benirei 9 89.0°/o

Marubeni Corp. 14 9 2 51.2% 75.0% 62.5%
Mambeni, Taiyo 1 65.0%
Maruha 1 56.0%
Maruha Corp. 3 2 83.3% 100.0%

Nichiro Corp. 4 4 4 99.0% 100.0% 100.0%

NipinSulsanKaishaLtd. 2 1 100.0% 100.0%
Nissui 2 100.0%
North Pacific Processors 2 100.0?/

Pegasus Foods of Japan 1 1 20.0% 20.0%
S. Sasaki(USresident) 1 100.0%

Satochi Sasaki (US Iesident) I 100.0%
Taiyo 1 100.0%

Taiyou Fishery Co. 1 100.0%

Toho America Corporation 1 100. 0%

Tomen Corp. 1 1 l00.0% 100.0%
Toa Foods Co. 2 100.0%

ToyoMenkaK Ltd. 1 100.0%
Unluiovii 2

Yuasa-Funashohu Am. 2 1 1 94.5% 100. 0% 100.0%

Total Number of Facilities 39 26 25 83.4% 87.8% 84.3%
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facilities times the average investment share, continually increased. Between 1989 and

1993 the number of facility equivalents for Japanese investments increased from 1.4

facilities to 4.0 facilities. Though there was a decline in the number of facilities during

this time, the large increase in average investment share caused the facility equivalent to

increase. By 1997, the increase in the number of facilities combined with a small

decrease in average investment share caused the facility equivalent to increase.

Overall, in the data subset of all fish processing facilities with Japanese

investment, several changes have taken place between 1989 and 1997. First, processing

facilities, U.S. firms, and Japanese firms declined. Second, the mean number of facilities

held by U.S. firms increased while the mean has decreased for Japanese firms. Third, the

U.S. firm with the highest concentration of firms changed over each sample year. Fourth,

the Japanese firm with the highest concentration of facilities remained relatively the

same, while the number of facilities invested in declined. Lastly, the average Japanese

investment share per processing facility, per U.S. firm, and per Japanese finn increased

over the nine year period.

4.'4.2 Potential Surimi Producing Alaska Onshore Processing Facilities Containing
Japanese Direct Investment

This part describes Alaska onshore fish processing facilities, owned by U.S. firms

and containing Japanese investment, with a high probability (as determined in this thesis)

of processing Alaska pollock into surimi. These processing facilities are termed here as

"potential surimi processors." They are a subset of those Alaska onshore fish processing

facilities containing Japanese investment that were described in the previous section. The

characteristics that are used to identify potential surimi processors are based on three

indictors: 1) positive Japanese investment, 2) classification as groundfish processors, and

3) use of one or more of the following processing methods: cooking, freezing, roe

recovery, and/or other. This method of defining potential surimi processors does not

indicate that they produce surimi exclusively, or that they produce surimi at all. They
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represent those processors that have the greatest potential, based on the information

available in the source reports, of using Alaskan pollock for surimi production.

This section is divided into three parts that describe 1) the trend in Japanese

investment by processing facility, 2) the trend in Japanese firms investing in potential

surimi processors, and 3) the trend in U.S. firms receiving Japanese investments. The

results described in this section are summarized in Tables 4.4, 4.5, and 4.6W Table 4.4

provides counts, averages, and percentage changes for processing facilities, Japanese

firms, and U.S. firms in 1989, 1993, and 1997. Table 4,5 lists the U.S. firms owning

processing facilities with Japanese investment, and provides counts and mean share of

foreign Japanese investment per. facility in 1989, 1993, and 1997. Table 4.6 lists the

Japanese firms with Japanese investments in processing facilities, and provides counts

and mean share of Japanese investment per facility in 1989, 1993, and 1997. Tables are

presented at the end of this section.

4.4.2.1 Japanese Investment Trend By Potential Surimi Processing Facilities

Potential surimi processors generally had smaller movements in their trend than

those movements found for all Alaska onshore fish processing facilities (described in the

previous section). During the nine-year period between 1989 and 1997, the number of

potential surimi processing facilities with Japanese investments declined by 22.2 percent,

the number of U.S. firms owning these facilities declined by 35.7 percent, and the

number of Japanese firms investing in these facilities declined by 27.3 percent. This

compares to all processing facilities with Japanese investment, in which the number of

facilities declined 35.9 percent, the number of U.S. firms owning these facilities declined

45.8 percent, and the number of Japanese firms investing in these facilities declined 26.7

percent, during the nine-year period.

In 1989, there were 18 potential surimi processors in Alaska containing Japanese

investments. By 1993 and 1997, the number of potential surimi processors declined to 14

in each year. Over the same time period the average share of Japanese investment per

potential surimi processor fluctuated from 73.5 percent to 87.1 percent to 80.4 percent in



1989, 1993, and 1997 respectively. Thus, while the number of potential surimi processors

containing Japanese investments declined by 22.2 percent over the nine-year period the

average Japanese investment increased by 9.4 percent. Graph 4.4 shows the count and

average Japanese investment share for potential surimi processors.

The increase in investment by Japanese firms into Alaska onshore potential surimi

processors is also found in the increasing minimum level of Japanese investment. In

1989, the share of Japanese investment per surimi facility ranged from 5 percent to 100

percent. By 1993 and 1997, the share ranged from 20 percent to 100 percent. These

changes seem to have been caused by disinvestment by Japanese finns that held small

investment shares, new Japanese investments at above average shares, and increased.

Japanese investment by Japanese firms that already had pre-existing investments in

potential surimi processors.

Figure 4.4
Number of Alaska. Onshore Potential Surimi Processing Facilities that Contain Japanese

Direct Investment and the Average Share of Investment per Facility
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4.4.2.2 Japanese Investment Trend Into Potential Surimi Processing Facilities By
Japanese Firm

An examination of the Japanese firms investing in Alaska onshore potential

surimi processors shows that between 1989 and 1993 the number of firms investing

69
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declined from ii to 8, and remained at 8 in 1997. While the number of Japanese firms

declined the average share of investment per Japanese firm fluctuated between 1989 and

1997 ending with a net increase of less than one percent. The increase in Japanese

investment occurred through a 9.3 percent increase during the initial five years followed

by a 7.8 percent decrease in the latter four years. Figure 4.5 depicts the changes in the

number of Japanese firms investing in potential surimi processors and the share of

Japanese investment per firm in 1989, 1993, and 1997.

As the number of potential surimi processors and Japanese firms declined

between 1989 and 1993 the concentration of surimi facilities per Japanese firm

increased. Thus the number of potential surimi processors declined at a faster rate than

the number of Japanese firms investing. In addition, though there were no changes in the

number of Japanese firms investing between 1993 and 1997, there were movements in

which firms invested and which potential surimi processors they invested into. Since

1989, fewer Japanese firms were holding a lower number of potential surimi processors.

But, the average number of potential surimi processors held per Japanese firm increased,

and those potential surimi processors contained a higher average share of Japanese

investment (see Table 4.4).

The Japanese firms with the highest concentration of potential surimi processors

during the sample period were Marubeni Corp. in 1989 and 1993, and Marubeni/Benirei

in 1997. Marubeni Corp. invested in 6 potential surimi processors in 1989 and 4 potential

surimi processors in 1993. This represented 33.3 percent and 28.5 percent of all Alaska

onshore potential surimi processors containing Japanese investment in 1989 and 1993,

respectively. Marubeni/Benirei invested in 5 potential surimi processors in 1997 which

represented 35.7 percent of all Alaska onshore potential surimi processors (see Table

4.4).

Along with the increase in concentration held by the dominant Japanese firm, the

overall share of investment by the Japanese firm increased. During the nine-year period

the average share of Japanese investment per potential surimi processors by the dominant

Japanese firm fluctuated from 66.0 percent in 1989 to 75.0 percent in 1993 to 71.0

percent in 1997. Overall, between 1989 and 1997, both the concentration of potential

surimi processors and Japanese investment share in those facilities increased, while the



dominant Japanese firm remained relatively stable and the number of surimi facilities

held decreased slightly.

Figure 4.5
Number of Japanese Firms Direct Investing in Alaska Onshore Potential Surimi

Processing Facilities and the Average Share of Investment per Japanese Firm
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4.4.2.3 Japanese Investment Thend Into Potential Surimi Processing Facilities By
US. Firm

During the nine-year sample period several events occurred: 1) the number of

U.S. firms owning potential surimi processors declined, 2) the concentration of potential

surimi processors per U.S. firm increased, 3) the U.S. firm holding the largest number of

potential surimi processors increased, and 4) the average share of Japanese investment

into Alaska onshore potential surimi processors per U.S. firm increased. In 1989, the

number of U.S. firms owning surimi facilities was 14, with an average Japanese

investment share per U.S. firm of 78.9 percent. In 1993, the number of U.S. firms

declined to 11, while the Japanese investment share per U.S. firm increased to 88.2

percent. By 1997, the number of U.S. firms owning potential surimi processors with

Japanese investments declined to 9 and the Japanese investment share per U.S. firm

declined to 80.7 percent. Overall, between 1989 and 1997, the number of U.S. firms with
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Japanese investments declined by 35.7 percent and the Japanese investment share per

U.S. firm increased 2.3 percent between 1989 and 1997. Figure 4.6 displays the number

of U.S. firms owning potential surimi processors that contained Japanese investment and

the average share of investment per U.S. firm.

In 1989 and 1993, no single U.S. firm owned a dominant share of the potential

surimi processors with Japanese investment. In 1989 there were four U.S. firms each

owning 2 potential surimi processors and in 1993 there were three U.S. firms each

owning 2 potential surimi processors. By 1997, Sitka Sound Seafoods Inc. became the

dominant owner of potential surimi processors at four facilities. In 1989 each of the four

dominant U.S. firms held 11.1 percent of the facilities. In 1993 the three top firms held

14.3 percent of the facilities. By 1997, Sitka Sound Seafoods Inc. held 28.6 percent of all

surimi facilities.

As the concentration of potential surimi processors held by U.S. firms increased

so did the share of Japanese investment. In 1989 the Japanese investment share per U. S.

firm ranged from 5 percent to 100 percent, while in 1993 the range was from 50 percent

to 100 percent. The increase in the Japanese investment share was caused by Japanese

disinvestment of two firms, Azuma Corp. (5 percent average) and Wards Cove Packing

Co. (20 percent average), and Japanese investments of three U.S. firms, Sitka Sound

Seafoods Inc. (50 percent average), North Pacific Processors (100 percent average), and

Unisea Inc. (100 percent average). By 1997 Sitka Sound Seafoods Inc. had an average

Japanese investment share of 71 percent of its four facilities (see Table 4.4).

Over the nine-year sample period, several significant changes took place in the

Japanese ownership of those facilities classified as potential surimi processors. First, the

number of potential surimi processors with Japanese investments declined, while the

average share of Japanese investment into the potential surimi processors increased.

Second, the number of Japanese firms investing into potential surimi processors declined.

This has allowed an increase in the concentration of potential surimi processors per

Japanese firm. Third, the number of potential surimi processors and the average share of

investment into those facilities by the dominant Japanese firms increased. Fourth, the

number of U.S. firms owning potential surimi processors with Japanese investments
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Table 4.4
Descriptive Statistics of Onshore Fish Processing Facilities in Alaska with Japanese

Direct Japanese investment that are Potential Surimi Processors in 1989, 1993, and 1997

Note: 1. Facility equivalent assumes that all firms are equally sized. Facility equivalent is
calculated by multiplying mean share of Japanese investment times the
number of facilities. It is the representative number of whole facilities that is
invested in by the Japanese share of investment.

Source: Alaska Legislative Research Service 1990, 1994, and 1998.

Percentage Change

Lscriptive Statistics 1989 to 1993 to 1989 to

Variable 1989 1993 1997 1993 1997 1997

Number of Facilities and Finns With Investnnts

Processing Facilities 18 14 14 (22.2%) 0.0% (22.2%)

U.S. Based Firms 14 ii 9 (21.4%) (18.2%) (35.7%)

Japanese Finns 11 8 8 (27.3%) 0.0% (27.3%)

Average Count of Processing Facilities Per Film

U.S. Finn 1.29 1.27 1.56 (1.6%) 22.8% 20.9%
Japanese Finn 1.64 1.75 1.75 6.7% 0.0% 6.7%

TVdian Count of Pmcessrng Facilities Per Firm

U.S.Firm 1 1

JapaneseFirm 1 1.5 1

Mxle Cnit of Processing Facilities Per Finn

U.S.Finn I I I

JapaneseFimi 1 1 1

Average Share of Investment By Facilities and Finns

PerPmcessingFacility 735% 87.1% 80.4% 18.5% (7.7°/) 9.4%
Per U.S. Finn 78.9% 882/a 80.7% i1.8% (8.5%) 2.3%
PeriapaneseFimi 795% 86.9% 80.1% 9.3% (7.8%) 0.8%

Range of Investment Shares By Facility and Finn

Per Processing Facility 5% - 100% 20%-100°/ 20°/o-100%

Per US. Firm 20°/-100% 20%-l00% 20%-l00%
Per Japanese Finn 5% - l00% 20%- I00% 20°/o- 100°/o

Highest Concentmticxi of Processing Facilities Fld By Finns

U.S. Finns

Count of Facilities 2 2 4 0.0% 100.0% 100.0%

ShareofFacilities 11.1% 14.3% 28.6% 28.6% lOO.0% 157.1%

1vanJnvesthient 5%-100°/ 50%.100% 71.0%

Facility Equivalent - 2.8
Japanese Finns

Count of Facilities 6 4 5 (33.3%) 25.0°/o (16.7%)

Share of Facilities 33.3% 28.6% 35.7% (14.3%) 25.0°/a 7.1%
an Investment 66.0% 75.0°/o 71.0%

Facility Equivalent 4.0 3.0 3.6



Source: Alaska Legislative Research Service 1990, 1994, and 1998
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Table 4.5
List of U.S. Based Firms Owning Onshore Fish Processing Facilities in Alaska with

Japanese Direct Japanese investment that are Potential Surimi Processors
in 1989, 1993, and 1997

Number of Facilities CMned

Containing Japanese Investment Share of Investment

U.S. FirmName 1989 1993 1997 1989 1993 1997

Alaska Pacific Seafoods 1 T l0O.0% 100.0?/ 100.0%

Alyeska Seafoods 1 1 65.0% 50.0%
Azuim Corp. 2 5.0%

EC. Phillips & Sons 1

Ketchikan Seafoods, Inc. 1 100.0%

Nautilus Marine Inc. 1 1 20.0% 20.0%

North Pacific Processors 2 1 2 100.0% 100.0% 85.5%

Pelican Seafbods Inc. 1 1 100.0% 100.0°/D

PeterPanSeafoods,Inc. 2 2 2 99.0°/o 100.0% 100.0%

Pribilof Island Processors I 37.0%

SitkaSouadSeafoodslnc. 2 4 50.0% 71.0%
St. Paul Seafb&Is, Inc. I 100.0%

Trans-Aqua international inc. 1 1 100.0% 100. 0%

Unipak Corporation 1 100.0%

Unisealnc,

Wards Cove Packing Co.

1

2

2 1 100.0%

20.0%

10(10% 100.0%

Western AKFisheiies, Inc. 1 1 1 100.0% 100.0% 100.0%

Westward Seafoods Inc. 1 1 100.0% 100.0%

Total Number of Facilities 18 14 14 78.9% 88.2% 80.7%



Table 4.6
List of Japanese Firms Investing in Onshore Fish Processing Facilities in Alaska

that are Potential Surimi Processors in 1989, 1993, and 1997

Source: Alaska Legislative Research Service 1990, 1994, and 1998
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Number of Facilities Invested

Into By Japanese Finns Share of Investment

Japanese Firm Name 1989 1993 1997 1989 1993 1997

Individuals 1 37.0%
hakiSyoruiCo. 2
Kaikh International 1 100.0%
Kaioh Suisan Co. Ltd. 1 100.0%

Marubeni I Benirei 5 71 .0%

Mambeni Corp. 6 4 1 6&O% 75.00/v 100.0%

Mambeni,Taiyo I 65.0%
Maniha 1 50.0%
MaruhaCorp. 2 2 100.0% 100.0%

Nichiro Corp. 2 2 2 99.0% 100.0% 100.0%
NipinSnisanKaishaLtci 2 1 100.0% 100.0%
Nissui 1 100.0%
North Pacific Pmcessors 1 1000%
Pegasus Foods of Japan 1 1 20.0% 20.0%
S. Sasaki (1JS resident) 1 100.0%

Satochi Sasaki (US resident) 1 100.0%
Taiyou Fishery Co. 1 i00.0%
Tomen Corp. 1 100.0%

ToyoMenkaK Ltd. 1 100.0%

Yuasa-Funashohu Am. I 100.0%

Total Number ofFacilities 18 14 14 79.5% 86.9% 80.1%



declined, while the average share of investment into the facilities increased. Lastly, the

number of potential surimi processors and the average share of Japanese investment in

those facilities owned by the dominant U.S. firm increased.

Figure 4.6
Number of U.S. Firms Owning Alaska Onshore Potential Surimi Processing

Facilities that Contain Japanese Direct Investment and the
Average Share of Investment per U.S. Firm
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4.4.3 Foreign Investment Into Alaska Onshore Fish Processing Facilities For
All Nations

This section provides a brief descriptive comparison of the investment trends of

all foreign nations into Alaska onshore fish processing facilities during the sample years.

Due to market differences between Japan and other nations, the assumptions used in

filtering all Alaska onshore fish processing facilities for potential surimi processors can

not be applied. Thus this description is for all processing facilities containing foreign

investments.

Table 4.7 provides descriptive information for each nation. Included in the table is

the number of processing facilities invested into by a foreign firm, share of facilities with

investments held by each nations firms, and mean share of foreign investment per Alaska
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onshore processing facility which contained investments. Figure 4.7 contains three pie

charts, one for each sample year, displaying the relative percentage of processing

facilities with investments held by each nations firms.

During the sample years there were six foreign nations investing in the Alaska

onshore fish processing sector. In 1989, five nations, Japan, Canada, England, Korea, and

Taiwan, held Japanese investments in 50 processing facilities. In 1993, both the number

of foreign nations investing and the net number of processing facilities with investments

declined. The two nations disinvesting in 1993 were England (4 facilities) and Taiwan (1

facility). Between 1989 and 1993, the number of Alaska onshore processing facilities

containing investments decreased from 50 to 40. In addition to disinvestments by

England and Taiwan, Japan disinvested from 13 processing facilities while Canada and

Indonesia each invested in four processing facilities. By 1997, Indonesia completely.

disinvested from all processing facilities and the net number of processing facilities with

foreign investments declined to 31. Disinvestments also took place by firms from Canada

(5 processing facilities) and Japan (1 processing facilities). Only one country invested in

1997, Korea at 1 processing facility.

As seen in figure 4.7, Japan was the dominant investor in Alaska onshore fish

processing facilities. Japanese firms held 78.0 percent, 65.0 percent, and 80.6 percent of

all Alaska onshore fish processing facilities in 1989, 1993, and 1997 respectively. The

second largest investor, in all sample years, were Canadian firms holding 10 percent, 22.5

percent, and 12.9 percent of all facilities in 1989, 1993, and 1997 respectively. The fact

that Japanese firms controlled such a large percentage of the fish processing facilities,

relative to other foreign nations, implies that they had a significant control over the flow

of Alaska seafood products from. facilities with containing FDL

The next chapter of this thesis focuses on an econometric analysis of the Alaska

fish processing sector. Due to the lack of continuous time-series data from the ALRA,

which was used in the descriptive analysis above, an alternative data set from the U.S.

Department of Commerce is used for the econometric analysis.



Figure 4.7
Cross-Nation Comparison of Foreign Direct Japanese Investment as a Percentage of

Onshore Processing Facilities in 1989, 1993, and 1997
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Table 4.7
Cross-Nation Comparison of Foreign Nations Investing in Onshore

Fish Processing Facilities in Alaska in 1989, 1993, and 1997

Source: Alaska Legislative Research Service 1990, 1994, and 1998
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Shore Based Processing Facilities

Nationality of Investnnt 1989 1993 1997

Japan

Count of Facilities 39 26 25

Share of Facilities 78.0% 65.0% 80.6%
Mean Investnnt Share 73.9% 863% 88.1%

Canada

Count of Facilities 5 9 4
Share of Facilities 10.0% 22.5°A 12.9%

Meanlnvestment Share 10O.0% 93.8% 100.0%

England

Count of Facilities 4
Share of Facilities 8.0% --

Mean Investment Share 57.8% --

Indonesia

Count of Facilities 4

Share of Facilities 10.0°/o

Mean Investment Share 100. 0%

Korea

Count of Facilities 1 1 2
Share of Facilities 2.0% 2.5% 6.5%
Meanlnvestment Share 25.0% 25.0% 100.0%

Taiwin

Count of Facilities 1

Share of Facilities 2.0%

Mean Investment Share 11 .0%

Total 50 40 31



CHAPTER 5: COUNT DATA MODEL

5.1 Introduction

This chapter provides an econometric analysis that involves testing the effect of

fisheries management policies, as a form of trade barrier, on the direct investment

practices of Japanese firms into fish processing facilities between 1973 and 1994, with

Alaska onshore facilities as the focus. This analysis applies count data model procedures

on new direct investment transactions to analyze the factors that generally influence the

decision of foreign firms choosing to direct invest and additional factors particular to the

fish processing industry. The analysis is performed across three geographic regions (U.S.,

West Coast, and Alaska/Washington), and for three industrial sectors (fish and seafood

processing, food processing, and manufacturing).

The remainder of this chapter is divided into five sections: 1) Theoretical model,

2) Empirical model, 3) Hypothesis, 4) Data description, and 5) Results. The first section

provides a description of the theoretical model used to describe case study. The second

section presents the empirical model that is being tested. This section begins by

describing that portion of the theoretical model being tested. This is followed by parts

that describe the count data models used (the Poisson model and two negative binomial

models) and the estimated model including dependent and independent variables. This

section concludes with a description of all the models being evaluated. The third section

presents the hypotheses associated with the regressors being analyzed. The fourth section

presents a description of the data sources, conversions and assumptions applied, and a

description of some limitations of the data.24 The final section presents the results of the

analysis and the procedures used for filtering down all the models to the final set of

results.

24 The reader is reminded that the data used in chapter 4 is not used here due to the lack of a continuous
time-series from the ALRA.
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5.2 Theoretical Model

In this thesis the basic economic concepts from the theory of the firm are applied

to Japanese firms that produce surimi from Alaska pollock harvested within the U.S.

FCZ.25 The model is restricted to a concentration on Japanese firms supplying only the

home country demand.26 In this case study the options available to Japanese firms are

simplified to three choices:

Harvest and process onboard Japanese.owned catcher-processor vessels;
Direct invest in Alaska onshore processing facilities and transfer surimi
through intra-firm transfers;
Purchase surimi from non-Japanese owned U.S. surimi processing facilities.

The acronyms representing each choice or option are "FISH", "FDI", and "IMP",

respectively. To model such a firm, the assumption is made that the firm's primary goal

is to maximize profits. 27
Firms that maximize profits, choose both their inputs and

outputs with the sole goal of achieving maximum economic profits (Nicholson, 1995). To

accomplish this task, the firm attempts to widen the difference between its total revenues

and total costs.28 The firms profit function can be defined as,
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25
The reader is reminded that, as discussed in chapter 2, there are an number of additional options available

to each Japanese firm. Japanese firms are not limited to using either Alaska pollock or fish harvested from
the U.S. FCZ. There are a number of options that range from harvesting Alaska pollock in other countries
fisheries to using alternative fish for the production of surimi. This thesis is narrowed down to the U.S.
FCZ, as fisheries in this region are directly controlled under U.S. fisheries management policies.

26
As was described in chapter 2 the majority of surimi and surimi-based products, as well as a majority of

fish products, that is marketed by Japanese firms is to the Japanese market.

27
The assumption that firms primarily attempt to maximize profits is accepted in the economics literature,

though it is not the only method used nor is it necessarily true. Several other factors are also believed to
influence the firm, such as social, psychological, and group dynamics (Nicholson, 1995).

28A firm maximizes profits when the incremental revenue from producing an additional unit of output
(marginal revenue) equals the incremental cost of producing that output (marginal cost). This can be
derived mathematically through the first and second order conditions for maximization of the profit
function. For further discussion of this see Nicholson (1995) and Varian (1992).



1I = lJfish + UFDI + flimp
= TRfih + TRFDI + TRimp - [TCflsh + TCFDI + TCimpI

where, TR and TC1 are the total revenue and total cost, respectively, for i = FISH, FDI, or
IMP.

The profit function in equation 1, if, is shown to contain separate total revenue

and total cost functions for each option. Separate total revenue functions are due to the

potential differences in the qualities of the products produced or finished product

purchased. The relationship between outputs from each option is not necessarily one of

exact substitutability or of substitutability being static over time. The inexact

substitutability between outputs is due to differences in the production processes used for

each option, such as labor quality, timing of resource use (e.g. harvest, time at sea), and

technologies used in production. Hence, one unit of surimi produced internally by a

Japanese firm through direct harvesting and processing may be more valuable, in the

Japanese market place, than one unit of surimi purchased as an import from the U.S. The

substitutability between sources is dynamic and can change over time with the transfer of

knowledge and skills. These differences in the quality of the finished product, may allow

for different prices in the Japanese market place, hence each option has a separate total

revenue function (shown below in equations 2.1 - 2.3). This effect is mentioned here for

completeness, but is not evaluated further due to data constraints.29

29 In the time period prior to the implementation of extended jurisdiction the situation may have been that
Hfish/Sfih > HFDI/SFDI and Hfih/SfSh > flimp/Sinip, where IT is profit and S is output. This may have been due
to the fact that prior to extended fisheries jurisdiction there were insignificant levels of Alaska pollock
harvested and processed into surimi by the U.S. fishing industry. Thus the output from these sources would
be approximately zero. In the transition period between extension ofjurisdiction and full Americanization
of the fishery it is unclear in which direct the signs pointed. This is largely due to increasing costs in
Japanese harvesting and processing (fees), reduced access in the U.S. FCZ of the Japanese fleet, and
increased harvest and production by the U.S. It would appear that, due to significant TALFF and JV
harvests by Japanese vessels, HfiSh/Sfih is likely to have been greater than either of the other options.

In the post-Americanization stage, after the foreign allocations of fish through TALFF and JV were
stopped, the source of profits through Japanese harvesting and processing of Alaska pollock from U.S.
waters would be zero, as output fell to zero. An alternative way to view this situation is that as the U.S.
management practices moved towards Americanization they increased the fee that the Japanese were
required to pay. By the 1991, the U.S. can be seen to have increased that fee to such a degree that it was no
longer profitable for the Japanese to pay it. Hence, following Americanization, flfih/Sfih < ITFEM/SFDI and

rish'Srish <flhmplSimp. This implies that, as the share of Alaska pollock allocated to Japan for surimi
declined, there was an increase in either direct investment or imports. It is not clear from this model which
direction the sign will be between flFDI/SFDI and fljnp/Sjmp.
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TRfi5h = Pfish Sfish

TRFDI PFDI SFDI

TRimp = Pimp Simp

Where P1 is the price of the output in the Japanese market and Si is the quantity of output,

surimi, from each option.

In this case study, for analytical convenience, it is assumed that there are no

quality differences between the finished products from each option. This assumption

implies that the outputs from all option are exactly substitutable. As a result of this

assumption, the prices of the final product from each option should be equivalent.30 This

assumption has two effects. First, it causes the price received for the output from each

option to be equivalent, PTOT. Second, the outputs from each option can be summed to

generate a total output, STOT. This is shown in the following equations,

Pfish PFDI = PimD = PTOT (3)

and

TRTOT = PTOT [Sfi5h + SFDI + Simp] = PTOT STOT (4)

Separate total cost functions result from either the differences in inputs used

within the production process or from the direct purchase of the finished product through

importing. The total cost functions for each of the options are,

TCfi5h = ujp Mfi5h + + + e fAP (5.1)

TCFDI = e [u MFDI + w5 + K] (5.2)

TCimp = e [(Pus + t) Xus] (5.3)

30
This assumes that Japanese consumers do not prefer the final product from one source over another

source.
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where total revenue and total cost are expressed in Japanese yen. L3 and K represent

labor and capital respectively, where j = the United States (us) or Japan (jp). The input

prices for L and K are wj and v respectively, with the subscript referring to country of

origin for that input. Input M1 with unit price u, represents the set of other inputs used in

the surimi production process. Inputs are separated out for FISH and FDI because the

production process is not the same for both catcher-processor production (at-sea) and

onshore processor production.3'

Additional variables are: 1) e representing the exchange rate of the U.S. dollar to

the Japanese Yen, 2) frepresenting the fee for access to harvest Alaska pollock (AP) in

U.S. waters, 3) Pus the market price for U.S. produced surimi imported by Japanese firms

(X), and 4) t representing the tariff on U.S. exports. It is assumed that labor and capital

are not mobile between countries and employed relative to the country where production

is taking place, hence labor and capital expenditures of the firm may by affected by

exchange rates. It is also assumed that other inputs are mobile between countries.

The combination of total revenue (4O) minus total cost for each of the firm's

production options (5.1 - 5.3), generates the profit function in terms of inputs, input

prices, total output, and output price. This is shown as,

= PTOT STOT - [ujp Mfih + + + e f API
- [e [u5 MFDI + L5 + K5]]
- [e [(p+t)X5]] (6)

Suppose that, for reasons that will be clear when the case study is discussed, STOT

is a given fixed number. If PTOT is also fixed and given, maximizing profits reduces to

finding the combination of FISH, FDI, and IMP that represent the minimum cost way of

producing STOT. This is because, under these assumptions the revenue received by the

firm will not change with changes in mixture of production output. Thus, for the firm to

31
The total cost representing the harvest and processing option ("fish') contains a combination of two

separate production processes: harvesting and processing. The two processes are presented as one
combined unit due to the structure of the production processes. In this case the capital and labor used to
process either output are intricately linked due to the fact that the harvesting and processing of the fish take
place on the same vessel by the same crew in a short period of time.



Mfish = f(ufi5h, wj,, e, f, UFDI, v5, Pus, t, STOT) (10.1)

32 For more details than are presented in this section, regarding the cost minimization approach, see texts by
Nicholson (1995) and Varian (1992).
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maximize its profits from production of STOT, the firm would attempt to minimize its

cost.32

To minimize the total cost of producing STOT, the cost functions from equations

5.1 - 5.3, representing the production options, are combined into one total cost equation

that will be minimized subject to a production constraint. This further requires that the

total production, STOT, is equal to the sum of output from the separate production options

(Sflsh, SFDI, and Simp). The total cost equation and the production constraint are then

wriften as,

TC = [TCfish ± TCFDI ± TCimpl (7)
= [u Mfi5h + + Vjp + e fAP]

+ [e [u5 MFDI + w,5 L5 + vus K]]
+ [e [(Pus ± t) XUS]]

such that,

STOT = f(Sfi5h, SFDI, Simp) = Snsh + SFDI 4 Simp (8)
= Sflsh(Mfish, AP) + SFDI(MFDI, Lus, K5) ± Simp(Xus)

Minimizing (7) subject to (8) and invoking the duality principles leads to a

relationship in which the output constant, least cost level is expressed as a function of

input prices and the given output:

TC* TC*(Ufish, v, e, f, UFDI, w5, Pus, t, STOT) (9)

By Shepherd's Lemma, the partial derivative of TC* with respect to each input price

yields the (output constant) demand for that input. In our case,



*

f(uflh, Wjp, e, f, UFDI, W5, V5, Pus, t, STOT)

*

= f(ufi5h, e, f, UFDJ, Wus, Vus, Pus, t, STOT)

AP
*

f(ufi5h, Wjp, v, e, f, UFDI, Wus, V5, Pus, t, STOT)

MFDI
*

= f(ufh Wjp, e, f, UFDJ, Wus, Vus, Pus, t, ST0T)

Lus* f(ufish, Wjp, Vjp, e, f, UFDI, Wus, Vus, Pus, t, STOT)

Kus
*

f(ufi5h, e, f, UFDI, Wus, Vus, Pus, t, STOT)

Xus f(uflsh, Wjp, Vjp, e, f, UFDI, Wu5, V5, Pus, t, STOT)

Of particular interest to this study is equation 10.7, the derived demand for FDI, for given
levels of STOT,

= Kus* == f(uflSh, Wjp, e, f, uFDI, Wus, Vus, Pus, t, STOT)

5.3 Empirical Model

Foreign direct investment, the ownership of assets in an affiliate firm in another

country, is measured in a variety of ways, including the value of the investment, the share

of ownership obtained from the investment, and the quantity of foreign affiliate sales.

Due to the data limitations in the Alaska fish processing sector, it is not possible to obtain

these variables to represent FDI. Instead, this analysis will use the count of new direct

investment transactions as a proxy to represent the pattern of FDI.

To test the hypothesis of this thesis, the theory developed in the previous section

is used in conjunction with count data model procedures. To measure the level of FDI by

Japanese firms into Alaska fish processing facilities, I use the annual count of new direct

investment transactions as a proxy for level and intensity of FDI activity. In other words,

as management policies restricted access and the desire of Japanese firms to find

alternative ways to gain access increased, then the number ofnew direct investments is
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expected to increase if the profits from FDI are positive and greater than the profits from

importing the finished product.

Due to the lack of firm level information, transactions for individual firms are

aggregated for each year to generate an overall industry count of new investments. This

analysis is also limited to entry and/or increased investment decisions of Japanese firms.

This is due to the lack of information on exit transactions or disinvestments. The impact

of not including disinvestment transactions might result in overestimates of the net

number of transactions and possibly influence the signs on the parameters. This analysis

is also limited to only new investments as opposed to including the decision of a firm to

reinvest in subsequent years. The use of the word "new" in this study will be used to

represent both firms that are investing for the first time and those firms that are increasing

their investments.

The count of transactions represents a non-negative integer-based random

variable. It is well established in the economics literature that the classical linear models

fail to properly estimate models based on these types of data (Gopinath and Vasavada,

I 999). To perform estimation using this type of data as the dependent variable, several

authors have discussed alternative models, such as the Poisson model and the negative

binomial model (Hausman et al., 1984; Cameron and Trivedi, 1986). Cameron and

Trivedi (1986) state that "modeling of random count is widespread and long established

in the biometrics literature." Application within the economics literature began in the late

l970's and early 1980's with applications using the number of purchases (Gilbert, 1979),

number of patents applied for (Hausman et al., 1984), and consultations with doctors

(Cameron and Trivedi, 1986). More recently count data models have been applied to

recreational trip demand (Hellerstein, 1993 a) and the number of patents applied for and

granted (Gopinath and Vasavada, 1999). In this thesis two models, the Poisson and the

negative binomial, are considered for analyzing what determines the number of direct

To conduct statistical tests of hypotheses pertaining to estimated coefficients, one of the assumptions of
the classical linear regression models is that of normality. Under normality it is assumed that 'the
disturbances are normally distributed (Greene, 1997)." The normal distribution is used for continuous
random variables (McClave, 1994). Since the count of investment transactions is a non-negative, integer
based, random variable, hence non-continuous, the normal distribution fails. With this failure the classical
linear regression model fails to properly estimate models using these types of data.



investment transactions.34 The remainder of this section describes these two types of

models. This is then followed by a description of the estimated model.

5.3.1 The Poisson Model

The Poisson model is based on the Poisson distribution, which is a discrete

probability distribution that uses the mean number of events in a time period to calculate

a probability of an event occurring(Hogg and Tanis, 1988). According to Hausman et al.,

the use of the Poisson model in econometric analysis has three significant advantages:

In many ways it is analogous to familiar econometric regression specification;
The "zero" problem is a natural outcome, integers are handled directly, and the
Poisson can handle large and small event values;
It allows for convenient time aggregation

The basic probabilityspecification of the Poisson model is,

-xe ,,
pr(n ) =

where n1 is the number of successful events in a given period of time (i) and ?j is the

mean number of events in a given time period. The Poisson distribution is a one-

parameter distribution with the characteristic that the mean and variance are equal. It has

four conditions that must be meet for it to be used. First, events should occur at random

n!
(12)
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In this thesis a count data model, using the Poisson and negative binomial models are used as opposed to
probit and logit models. Probit and logit models are used when the dependent variable is qualitative in
nature and it needs to be represented by a dummy variable (Kennedy, 1992). Probit and logit are used for
discrete or binary choice models with the objective of relating the choice probability to explanatory factors
in such a way that the probability remains in the [0,11 interval (Griffiths et. al, 1993). Though my data does
represent a discrete variable, it does not represent a dummy variable that is examining how many
investments did and did not take place. I only evaluate the question of what influenced the investments that
did take place. In addition, unlike binary choices where a value can not necessarily be assigned, counts
have an implied value (FDI). In the count data model it is implicitly assumed that the amount of investment
in each count is the same.
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in continuous time or space. Second, events are singular (i.e. occur one at a time). Third,

counts occur at a constant rate of time and are therefore uniform. Lastly, events occur

independently over any disjoint time period (Hogg and Tanis, 1988 and Dougherty,

1990).

Following Hausman et al. (1984) and Cameron and Trivedi (1986), the parameter

is specified as,

= exp( X1 f3) = e = E(n1 IX1) (13)

so that the set of independent variables where j is the number of variables in the set,

can be modeled. In other words, the mean number of events in a given time period is

modeled as a function of the set of exogenous variables. Equation 13 can also be

expressed in semi-log form as,

LnXj=X=3o+13iX1+132X2-- ....--ftX (14)

The Poisson model has two significant restrictions in its use. First, as described by

1-lausman et al. (1984) and Cameron and Trivedi (1986) the time-independence

assumption may not hold true. A potential solution to this problem is in alternative model

specification.35 Second, the characteristic of the Poisson model that the mean and

variance are equal may be too restrictive and "fail to account for the overdispersion- the

variance exceeds the mean- that characterizes many data sets (Cameron and Trivedi,

1986)." This restriction can be tested for by using the score tests and, if found to be

violated, an alternative model, the negative binomial, applied. (Lee, 1986).

See Cameron and Trivedi (1986) for more details on alternative model specifications to handle the failure
of time-independence.



5.3.2 The Negative Binomial Model

As an alternative to the Poisson model, the negative binomial model relaxes the

constraint that the mean and variance must be equal. This relaxation allows the variance

to be greater than the mean (Cameron and Trivedi, 1986). As is shown in Cameron and

Trivedi (1986), X is assumed to be gamma distributed with parameters (, vi), where is

the mean and v1 is the index or precision parameter. Integrating the gamma distribution as

a function of ?j returns the probability function as

with

I
pr(n)= Jpr(nI1)f(X)dX =

I'(n+v1)
(

v )VI1

) v+1 (15)

E[n1] = = exp(X1f3) (16)

Var[n1]=4 (17)

Assuming both >O and v>O it can be shown that the variance in equation 17 is greater

than the mean in equation 16, so that overdispersion of the data is accounted for in the

modei. Following Cameron and Trivedi (1986) the parameter v (1/a)( exp(Xij13))' for

a>O and an arbitrary constant k is used so that,

Var[n] exp(x1)+ a exp((2 - k)Xf3) = E[n] + a(E[n1 ])2 (18)

By changing the k value different forms of the negative binomial model can be generated.

Two forms considered in this study are the negative binomial I (Negbin I) and the

negative binomial II (NegBin II). Negbin I implies a constant variance to mean ratio and

is obtained by setting k = 1. Negbin II implies a variance to mean ratio that is linear in the
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mean and is obtained by setting k = 0 (Hausman et al., 1984; Lee, 1986; and Cameron

and Trivedi, 1986).

The use of the negative binomial model allows for a relaxation of the equality

relationship for the mean and variance within the Poisson model. This does not imply that

the negative binomial model resolves all the issues found in the basic Poisson model.

Hausman et al. (1984) state that a "potential shortcoming of the negative binomial

specification is that it does not allow for finn specific effects so that serial correlation of

the residual (i.e. non-independence of the counts) may be a problem (Hausman et al.,

1984)."

As with the Poisson model the negative binomial model can be presented in

semi-log form as,

(19)

5.3.3 Estimated Models

The basic model presented below, equations 20 and 21, is used to analyze the

significance of U.S. fisheries management practices on new investments by Japanese

firms into the fish processing industry, particularly that of Alaska. To perform this

analysis I will examine the significance of several factors that influence FDI in general

and factors that influence fish processing in particular. The empirical model for analyzing

the count of new Japanese direct investment transactions within the fish processing

industry, based on equations 13 and 16, is specified as,

Pr(number of FDI transactions)
f(EXR, WAGE, INT, GNPpc, TP, '1') (20)

where EXR is the real exchange rate in yen per dollar (e), WAGE is the ratio of real

Japanese wages to real U.S. wages INT is the ratio of interest rates in Japan to
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the U.S.( vjp, GNPpc is the real Japanese gross national product per capita, TP is the

total harvest of Alaska pollock in the U.S. FCZ (or analogous region prior to FCZ)(STOT),

and P represents the various proxies for U.S. fisheries management practices (f).

Variables presented in parenthesis represent links to the theoretical model (see equation

11). Regressors are written in ratio form to capture the substitution effect of shifting

production from one location to another. This is modeled in semi-log form as,

Lri (j = 13o ± 13 1EXR1 + 132 WAGEI + 13 INT1 + 132 GNPpc1

+132TP1+13jtFj (21)

where p represents the mean number of direct investment transactions for either the

Poisson model or the negative binomial.

This analysis will be performed across three industrial sectors, two additional

subsets of the industrial sectors, three geographic regions, using three estimating

procedures (Poisson, NegBin I, and NegBin II), and five combinations of factors

(regressors). The three industrial sectors examined in this study are the fish processing

industry, food processing industry, and manufacturing industries. The main thrust of this

analysis is the fish processing industry which, for this study, is composed of Standard

Industrial Classification (SIC) codes 2091 and 2092. The food processing sector is

composed of SIC codes 2000-2099 and the manufacturing SIC codes are 20-3 9. These

industries are discussed in more detail in section 5.5.

The primary models being evaluated are the fish and seafood processing models

across geographic regions. In these models, the management practices of the U.S. in the

Alaska pollock fishery is evaluated for their impact on the number of direct investment

transactions by Japanese firms into the onshore surimi processing sector of Alaska. To

proxy the management practices of the U.S. I will use two types of variables. The first

proxy variable is the share of Alaska pollock processed into surimi that was harvested

directly by the Japanese or purchased through joint ventures. As the management

practices of the U.S. began to restrict the level of harvests and the amount that could be

processed by the Japanese the share declined. This variable is labeled "SHARE". The
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second proxy is a set of dummy variables that represent the enactment of the FCMA in

1976 and the end of TALFF and JV allocations in 1990. These variables are labeled

"TB!" and "TB2" respectively.

The food and manufacturing industries are examined for three reasons. First, they

provide a baseline for verifying the quality of the data source. Due to the lack of

empirical studies directly related to FDI within the fish processing sectors it is not

possible to compare results at this level with other studies. But as there are several studies

based on other data sources that have examined FDI into the food processing and

manufacturing industries I will use results at this level to verify whether the data set

returns results that follow similar patterns of prior studies. Second, an examination of the

role, if any, of the fisheries variables within the food and manufacturing sector may

reveal the significance of the fish processing industry on the more aggregate industries. It

is expected that the influence diminishes as more aggregate levels are examined, but due

to the large percentage of fish processing transactions within the food proc essing sector it

is believed that it should still be significant. Third, finding a relationshipbetween the

fisheries variables and FDI in sectors of which fisheries are a minor part may reveal

possible misrepresentation by the fisheries variables as proxies for other unknown

influences.

In addition to the above three nested industries, two additional non-nested

industry subsets are generated for the food and manufacturing industries. The nested

industries refer to the fact that the fish processing sector is included in the food

processing and manufacturing sectors. To generate the non-nested industries, the fish

processing transactions are removed from the food processing and manufacturing sectors.

The purpose of the non-nested industry subsets is to increase the clarity of the influence

of the fisheries management proxy variables on the fish processing sector. For example,

as stated above, it should be found that the proxy variables decreases in importance as the

sectors are aggregated. It also should be found that the influence in the non-nested (non-

fisheries) sectors is of no importance or lower importance than in the corresponding

nested sectors. A contrary finding lends support to the argument that the fisheries

variables may be proxies for some other unknown factor(s).
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The three geographic regions analyzed in this study are the U.S., West Coast

states, and the states of Alaska and Washington. The U.S. represents the 50 states of the

union. West Coast states are California, Oregon, Washington, and Alaska. The last

region, Alaska and Washington, is used, as opposed to just Alaska, due to relatively few

reported transactions, making analysis impossible. The use of Alaska and Washington

combined is an acceptable assumption as the role of the Washington fishing industry

within Alaska is significant. Hence it is quite possible that the owners of the Alaska

onshore fish processing facilities are based in Washington.

The main purpose for examining more aggregate geographic regions is to increase

the number of transactions included in the empirical analysis. The most significant

drawback is that, as the analysis moves away from Alaska the probability decreases that a

reported transaction represents a new investment into a U.S. firm that owns an Alaska

onshore fish processing facility. However for the purpose of this analysis it is assumed

that, since the firm and theprocessing facility do not need to reside in the same location,

these transaction represent investments into Alaska onshore fish processing facilities. As

is shown in chapter 4, a large percentage of the Japanese investments were into

processing facilities with a high potential of producing surimi. Since the pattern between

all processors and potential surimi processors followed a similar pattern in the Alaska

Legislative Research Agency reports it is assumed that this pattern applies to these

transactions data. Thus the results for all transactions can be extended to Alaska onshore

surimi processors.

The final component is the five combinations of regressors that are analyzed for

each industry and region. Model 1 tests the significance of the TBI and TB2 variables,

representing U.S. fisheries management practices, on FDI. Model 2 tests the significance

of the SHARE variable, as the sole representation of U.S. fisheries management practices

(excludes TB1 and TB2) on FDI.

Due to high pair-wise correlation between GNP and several other variables it is

suspected that there may be multicolinearity problems. To adjust for this potential

problem three additional models are tested. Model 3 is similar to model 1 but excludes

GNP. Model 4 is similar to model 2 but excludes GNP. Model 5 is similar to model 2 but



excludes the SHARE variable. All models will take on the general form presented in

equations 20 and 21, and contain the explanatory variables shown below.

5.4 Hypotheses

This section describes the expected signs on the parameters being estimated for

the models described in the previous section. The regressors actually used in the

estimation are: 1) the ratio of Japanese to U. S. interest rates, 2) the ratio of Japanese to

U.S. wage rate indexes, 3) the real exchange rate, 4) the real Japanese gross national

product per capita, 5) total harvest of Alaska poilock in the U.S. FCZ, and 5) the U.S.

fisheries management policy proxy variables.

I expect to find a negative relationship between the ratio of Japanese to U.S.

interest rates and the count of new Japanese direct investment transactions. A negative

relationship is expected because as the ratio increases, this implies that the relative cost to

borrow funds from Japanese sources is increasing.36 This is consistent with, as Barrell

and Pain (1996) state, "the more frequent finding that a rise in home country interest rates

reduces direct investment as firms switch to borrowing in foreign currencies of the host

country." However, Barrell and Pain (1996) find a different result in their study, finding a

positive relationship between relative capital cost and outward FDI.
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36
This assumes that Japanese firms do not borrow funds from U.S. or other lenders in order to invest in the

U.S. This assumption may not be entirely accurate for the case study and thus the influence of interest rates
may not be strong in either direction.

Model 1 by EXR, WAGE, INT, GNPpc, SHARE, TP, TB1, TB2 (22.1)

Model 2 by EXR, WAGE, INT, GNPpc, SHARE, TP (22.2)

Model 3 by EXR, WAGE, INT, SHARE,TP, TB1, TB2 (22.3)

Model 4 by EXR, WAGE, INT, SHARE, TP (22.4)

Model 5 by EXR, WAGE, INT, GNPpc, IP (22.5)
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I expect to find a positive relationship between the ratio of Japanese to U.S. wage

rate indexes and the count of new Japanese direct investment transactions. A positive

relationship is expected because as the ratio increases, this implies that the Japanese wage

rate is increasing at a faster rate than the U.S. wage rate. Hence, as the labor cost of Japan

increase relative to the U.S., it is expected that firms would shift production to the U.S. to

reduce labor costs, meaning more new investment transactions. This is similar to findings

by Barrell and Pain (1996) of a "positive relationship between U.S. unit labor cost

relative to else where in the world and the level of outward investment."

I expect the real exchange rate, Japanese yen per U.S. dollar, to be negatively

related to the count of new FDI transactions. The real exchange rate is included to reflect

the effects of broader economic policies on FDI (Gopinath et. a! 1999). For Japanese

firms considering outward FDI, consideration may be focused on their initial and relative

purchasing power. As the real exchange rate decreases it takes fewer yen to buy a dollar,

thus the purchasing power of Japanese firms is rising. The rise in purchasing power

provides the Japanese firms with a stronger ability to bid for foreign assets. Thus, as th

real exchange rate declines the level of FDI increases. Other studies, such as those

performed by Ray (1991) and Lin (1996), have found FDI is timed to utilize differences

in exchange rates (see section 3.2.2.2 for other findings).

I expect the real Japanese gross national product per capita, a proxy for market

size and individual wealth, to be positively correlated with the count of new FDI

transactions. A positive sign is expected because an increasing market size implies

increased consumption which will encourage Japanese direct investment. This is

consistent with a finding by Barrel! and Pain (1996) of a positive relationship between

U.S. GNP and FDI, which is a possible outcome of growing U.S. demand for products

imported from other countries (Barrell and Pain, 1996).

In the case of the fish processing industry, particularly that of surimi production,

the sign could be positive or negative. A positive relationship between Japanese GNP and

new FDI into the U.S. is expected as the demand for surimi production from the U.S. may

increase with rise in wealth of the Japanese consumers. A negative sign may occur as the

substitution of other protein sources (e.g. chicken, pork, other seafoods) for fish and
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seafood products (e.g. surimi) increases with the increase in the wealth of the Japanese

consumer.

I expect the total harvest of Alaska pollock in the U.S. FCZ to be negatively

related to the number of new FDI transactions. A negative relationship is expected,

because as the quantity of total Alaska pollock harvests is decreased by fisheries

management policies protecting the fish stock, the level of scarcity increases. Hence, to

ensure a supply of Alaska pollock for surimi production, Japanese firms may direct invest

in Alaska onshore processing facilities.

The first proxy for U.S. fisheries management policies is a set of dummy

variables representing the 1977 implementation of FCMA passed in 1976, TB 1, and the

elimination of TALFF and JV allocations to foreign fleets in 1991, TB2. The sign on the

TB 1 variable is expected to be positive because 1977 marks the beginning of restricted

access, though a statistically insignificant coefficient might appear due to the fact thatthe.

Japanese fleet maintained access through TALFF and JV. The sign on TB2 is expected to

be positive. A positive sign is expected because as direct access by the Japanesefleetwas

eliminated by 1991, an alternative method to maintain access to the resource was needed.

The two options for Japanese firms were to import processed surimi and/or to direct

invest in onshore facilities and produce it themselves.37

The second proxy 'for fisheries management policies is the share of Alaska

pollock harvested from the U.S. FCZ and processed into surimi by Japanese processing

vessels. A negative relationship is expected between SHARE and new FDI transactions

This is because, as the management agencies began to gradually restrict Japanese access

to the fishery, with eventual elimination, the need tu find alternative methods of access

increased. Thus, a declining share of the Alaska pollock harvest to Japanese processing

vessels may have encouraged new Japanese direct investment.

As discussed earlier an argument can be made that the Japanese fishing industry would choose
investment in Alaska onshore processing facilities, rather than importation of surimi, because this would
preserve control over the processing of Alaska pollock into surimi. Indeed the Japanese have demonstrated
a commitment to quality by stationing inspectors in non-Japanese processing facilities that supply the
imported surimi product. This "indirect" approach to quality management no doubt provides less control
than ownership of the entire processing facility.



5.5 Data

5.5.1 Foreign Direct Investment Transactions

Data on foreign investment transactions in the U.S. are available from an annual

report entitled "Foreign Direct Investment in the United States: Transactions" by the U.S.

Department of Commerce, International Trade Administration. This series reports annual

investment transactions involving a minimum of 10 percent of the voting securities ofan

incorporated or an equivalent interest in an unincorporated business are obtained and a

minimum 10 percent interest in real property (US. Department of Commerce, various).

Reported transactions are compiled from secondary public sources (i.e. newspapers,

magazines, and trade journals) and public files of regulatory agencies (i.e. Securities and

Exchange Commission, Federal Trade Commission, and Federal Revenue Board). The

reader should note that, due to the proprietary nature of the data and the lack of consistent

and reliable data, the transactions reported in this source may not account for all foreign

investment transactions into the U.S. (TJ.S. Department of Commerce, various).

The series, available for the years between 1973 through 1994, describes general

foreign investment trends and details changes in recent years. Provided in the appendix of

each report is a listing of the individual investment transactions. Each transaction listed

includes information on the foreign investor name, nationality of foreign investor, U.S.

firm receiving the investment, location of U.S. firm (city and state), Standard Industrial

Classification (SIC) of U.S. firm (4-digit), type of investment (e.g. equity), and value of

investment (millions of U.S. dollars).

This analysis uses the subset of transactions that contained Japan as the

nationality of the foreign investor. The series reported 4,269 Japanese investment

transactions between 1973 and 1994. Of these transactions 2,002 (46.9%) reported a

value for the investment, 4,122 (96.6%) reported a U.S. state, and 3,854 (90.3%) reported

an SIC code. For those transactions with a reported SIC code only 1,713 (44.4%)

reported a value for the transactions. Due to the small percentage of transactions that
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contain values for the investments, this study uses the count of transactions for those

transactions containing a reported SIC code and U.S. state.

Using the SIC code provided, the data set is filtered to obtain those transactions

classified as manufacturing (20-3 9), food processing (2000-2099), and fish processing

(2091 and 2092).38 The annual count of transactions for these industries are presented in

table 5.1. This data set was also filtered for nested and non-nested groupings of

transactions. Nested groups of transactions refer to those transactions that are inclusive

among the classifications described above. Specifically nesting occurs when the

transactions in the fish processing classification are included in the food processing

classification (labeled food processing 1), and when the transactions in the fish

processing and food processing 1 classifications are included in the manufacturing

classification (labeled manufacturing 1). The non-nested groups of codes are exclusive

between classifications. Hence to generate the non-nested groups transactions found in

fish processing are not included in food processing (labeled food processing 2) nor in

manufacturing (labeled manufacturing 2). The five classifications with their SIC code

descriptions are summarized in table 5.2.

The SIC code that best fits the surimi-processing sector, at the four digit levels is

SIC code 2092. This code is defined as firms pnducing fresh or frozen prepared fish.

Due to the heterogeneous types of products produced by fish processors and the complex

distribution chains developed, it is possible that surimi-processors may also be classified

under code 2091, which is defined as finns producing canned and cured fish and seafood.

To capture all potential surimi processors the list of SIC codes is expanded to include

2091. The reader should note that the SIC codes pertaining to fisheries are not exclusive

to surimi processing, meaning that other types of seafood processors may be included in

the data set based on these codes.

The final data sets each contain 22 observations representing each year between

1973 and 1994. Each of the data sets generated under the classifications in table 5.1 is

filtered by geographic regions. The geographic regions are the U.S. (all states), West

38
An alternative fish processing set of codes was specified at the outset of this project. They are SIC codes

2091, 2092, 5142, and 5146. The purpose of this alternative set of codes and its empirical results are
presented in Appendix B.
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Coast (California, Oregon, Washington, and Alaska), and the states of Alaska and

Washington. The nested data sets (number of new Japanese direct investment

transactions) are presented in table 5.2. Nonnested data sets can simply be calculated by

subtracting fish processing from food processing I and by subtracting food processing 1

from manufacturing 1.

There are two concerns about this data set. The first concern is that the data

collection procedures may not have been consistent over time. This may have resulted

from changes in researching methods, changes in the abilities of the authors to collect

information, and/or changes in the budget of the agency. This may cause inaccurate

trends to be reflected in the transactions counts. For example, as the agency continued to

produce the series they may have become increasingly efficient at locating foreign

investment transactions. Hence, the percentage of foreign investment transactions found

by the agency may have increased in subsequent years.

The second concern is that the annual series does not provide enough detail to

determine whether particular Japanese investment transactions represent investments into

on-shore surin-ii processing facilities. The following set of assumptions provides the bases

for assuming that these transactions represent investments into on-shore surimi

processing facilities. The first assumption is that these transactions represent investments

into on-shore processors, rather than offshore processor vessels. This assumption is

justified by two facts. First, U.S. policy continually reduced the amount of Alaska

pollock that could be harvested and/or processed by Japanese vessels. Hence, reduced

ability to use their own processing vessels could discourage investments into U.S. vessels

that could deliver to their vessels. Second, U.S. regulations require that U.S. fishing

vessels are majority owned by U.S. citizens. Because of the Japanese need for strict

control over processing and continued access to the resource, it is assumed that

investments would occur within the on-shore sector where ownership share is not

restricted (personal communication with Lewis Queirolo, NMFS regional economist,

Alaska Fisheries Science Center). The second assumption is that the trend in Japanese

direct investments into surimi processing facilities follows a similar pattern of all

Japanese direct investments into fish processing facilities. This assumption is based on

the results from chapter 4 which shows a similar pattern of investment.



Table 5.1
Counts of Japanese Direct Investment Transactions by Classification and Geographic Region for 1973-1994

Fish Processing Food Processing 1 Manufacturing 1
Year U.S. West Coast AK/WA U.S. West Coast AK/WA U.S. West Coast AK/WA
1973 0 0 0 0 0 0 0
1974 0 0 0 0 0 0 6 3 0
1975 0 0 0 0 0 0 5 1 0
1976 0 0 0 0 0 0 11 1 1

1977 0 0 0 1 0 0 12 1 0
1978 0 0 0 2 1 0 28 9 0
1979 1 1 1 6 1 1 39 9 1

1980 2 1 0 4 2 0 51 16 1

1981 1 0 0 6 2 1 46 14 4
1982 0 0 0 4 1 0 53 12 1

1983 0 0 0 3 0 0 36 3 0
1984 2 1 1 8 3 1 92 38 3
1985 0 0 0 4 1 0 85 26 3
1986 0 0 0 13 4 0 160 35 2
1987 2 2 2 16 9 2 257 56 6
1988 4 2 2 20 10 4 239 54 10
1989 3 3 1 19 13 1 262 86 6
1990 2 2 2 16 8 4 185 48 7
1991 2 2 1 11 5 1 164 42 5

1992 1 1 1 6 3 1 107 25 5
1993 0 0 0 4 i 1 95 22 2
1994 1 1 1 9 4 1 146 27 5
Total 21 16 12 152 68 18 2079 528 62



Table 5.2
List of SIC Codes by Classification

Classifications SIC Codes
Fish Processing 2091, 2092
Food Processing 1 2000-2099
Food Processing 2 2000-2099 (less fish processing)
Manufacturing 1 20-3 9
Manufacturing 2 20-3 9 (less fish processing)

5.5.2 Regressors

The regressors used ih the empirical analysis are interest rate ratios, real exchange

rates, the ratio of wage rates, real gross national product per capita, share of Alaska

pollock landings to Japan for surimi, and total catch of Alaska pollock. This section

describes the data sources for each -regressor, conversions applied to the original data, and

basic trends.

5.5.2.1 Ratio of Interest Rates

The interest rate used is from the "International Financial Statistics: Yearbook"

(IFS) published by the International Monetary Fund (JMF). The interest rate extracted

from the publication is for the lending or prime rate based on percent per annum. The

interest rate is used, as in Gopinath et al. (1999), to proxy user cost of capital. Table 53

displays the Japanese and U.S. interest rates as well as the ratio between Japan and the

U.S.

There are a few key points to notice in the trend of Japanese and U.S. interest

rates. The ratio of the Japanese to the U.S. rates peaked in 1975 and 1976 at 1.2. This

peak, due to a high Japanese interest rate with a decreasing U.S. rate, implies a higher

cost of capital for Japanese firms relative to U.S. firms. In 1981 the ratio reached a low of
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Table 5.3
Regressors, 1973-1994

Year

Exchange
Rate

(Yen/$)
Interest Rates Wage Index GNP Per

Capita ($) Share (%)
TP

(1000 MT)
Dummy Variables

Japan U.S. Ratio Japan U.S. Ratio TBI TB2
1973 251.8 7.2 8.0 0.9 $3.69 $14.81 0.25 3,490.0 86.7% 689.8 0 0
1974 243.6 9.1 10.8 0.8 $4.60 $16.07 0.29 4,240.0 65.9% 1,152.6 0 0
1975 241.9 9.1 7.9 1.2 $5.43 $17.52 0.31 4,920.0 73.5% 1,117.9 0 0
1976 233.7 8.3 6.8 1.2 $5.37 $18.02 0.30 5,170.0 71.1% 1,111.5 0 0
1977 208.3 7.6 6.8 1.1 $6.05 $18.56 0.33 5,690.0 78.1% 679.0 1 0
1978 168.6 6.4 9.1 03 $7.99 $18.82 0.42 7,130.0 75.3% 722.7 1 0
1979 188.5 6.4 12.7 0.5 $7.64 $18.45 0.41 9,050.0 72.0% 809.3 1 0
1980 205.5 8.4 15.3 0.5 $7.25 $17.75 0.41 10,390.0 69.3% 821.5 1 0
1981 210.1 7.9 18.9 0,4 $7.61 $17.72 0.43 10,580.0 66.7% 1,046.0 1 0
1982 245.3 7.3 14.9 0.5 $6.82 $17.94 0.38 10;050.0 70.4% 994.2 1 0
1983 237.0 7.1 10.8 0.7 $7.21 $18.06 0.40 9,730.0 70.6% 1,191.3 1 0
1984 241.7 6.8 12.0 0.6 $7.29 $17.90 0.41 9,980.0 66.4% 1,372.7 1 0
1985 246.3 6.6 9.9 0.7 $7.26 $17.92 0.41 10,900.0 67.8% 1,399.2 1 0
1986 176.2 6.0 8.4 0.7 $10.50 $17.93 0.59 13,190.0 59.6% 1,605.2 1 0
1987 156.6 5.2 8.2 0.6 $12.28 $16.33 0.75 17,300.0 51.3% 1,714.5 1 0
1988 143.4 5.0 9.3 0.5 $14.27 $17.43 0.82 23,630.0 27.6% 1,550.3 1 0
1989 158.3 5.3 10.8 0.5 $13.84 $17.11 0.81 25,620.0 11.7% 1,494.1 1 0
1990 169.9 7.0 10.0 0.7 $13.72 $16.91 0.81 26,410.0 0.1% 1,529.0 1 0
1991 159.4 7.5 8.5 0.9 $15.22 $16.95 0.90 27,260.0 0.0% 1.372,2 0 1

1992 151.9 6.2 6.3 1.0 $16.72 $17.00 0.98 29,170.0 0.0% 1,463.3 0 1

1993 135.5 4.4 6.0 0.7 $19.34 $16.93 1.14 32,060.0 0.0% 1,568.4 0 1

1994 126.9 4.1 7.1 06 $21.35 $16.87 1.27 35,290.0 0.0% 1,475.6 0 1



The indexes in the 1982-84 base are calculated by rebaseing the official indexes of each country to the
official U.S. base year (U.S. Department of Labor, 1999).'
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0.4. This low is predominantly influenced by the high U.S. interest rate of 18.9 percent

(high for sample period). After the mid-i 980s both countries' interest rates had a general

downward trend, with the Japanese reaching a low of 4.1 percent in 1994 and the U.S.

reaching a low of 6.0 in 1990. Between the mid-1980s and mid-i990s the ratio remained

in the range of 0.5 to 0.7 with 1991 and 1992 reaching 0.9 and 1.0 respectively. This low

ratio implies that during this time Japanese firms had a low cost of capital relative to U.S.

firms.

5.5.2.2 Ratio of Real Wages

The real wage ratio of Japan to the U.S. is developed from data collected by the

U.S. Department of Labor, Bureau of Labor Statistics, Office of Productivity and

Technology. The two reports used from this source are: 1) the "International Comparison

of Hourly Compensation Costs for Production Workers in Manufacturing, 1975-1997"

and 2) the "Consumer Price Indexes, Sixteen Countries, 1950-1998."

To generate the real wage ratio required that I convert the 1975 through 1994 data

from nominal to real dollars and that I estimate 1973 and 1974 wages. Table 2 from the

first report provided nominal hourly compensation costs in TJ.S. dollars for production

workers in the manufacturing sector for both Japan and the U.S. between 1975 and 1994.

To convert the nominal wage to a real wage for each country I applied the consumer price

index (CPI) for each country from table A of the second report. This CPI provided is for a

base of 1982 through 1984. After each countries wage is converted to real U.S. dollars

the ratio is formed by dividing Japanese real wages by U.S. real wages.

As the data from the Bureau of Labor Statistics (BLS) is only reported as early as

1975 it is necessary to estimate the wages for 1973 and 1974. The estimation is

performed by using IMF data from the "International Financial Statistics: Yearbook" to

expand the 1975 wages from the BLS to the missing years. The IFS provides wage

indexes for both countries during the missing years. The Japanese index is calculated in



40
The nominal exchange rate is obtained for period average, as opposed to end of period, due to possible

differences between countries in the timing of calculations within the end of period method.
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terms of monthly earnings for the period average (1990=100). The U.S. index is

calculated in terms of hourly earning for the period average (1990=100).

Using the IFS data percentage change was developed for 1973 to 1975 and for

1974 to 1975. This percentage change was then used to expand the 1975 real hourly

wages for each country to the missing years. The ratio was then formed as above.

An evaluation of the trend in the real hourly wages shows that: 1) Japanese real

wages have increased by 479 percent, 2) the U.S. real wage has increased 1.4 percent, 3)

the ratio has steadily increased as the Japanese real wage rate has been increasing at a

faster rate than the U.S. real wage rate, and 4) the Japanese real wage has surpassed the

U.S. real wage. The wage rate for each country and the ratio of the two wages are

provided in table 5.3.

5.5.2.3 Ratio of Real Exchange Rates

The real exchange rate is calculated using the nominal exchange rate in Yen per

dollar, period average, from the Food and Agriculture Organization of the United

Nations, FAOSTAT Statistical Database 1997.° The nominal exchange rate is converted

to a real exchange rate using U.S. Department of Labor, BLS, CPI for Japan and the U.S.

The data set shows a general downward trend in the real exchange rate with a

short-term increase between 1982 and 1985. This downward trend implies a general

increase in the strength of the Yen to the U.S. dollar, hence increasing the relative

purchasing power of the Japanese in the United States. Table 5.3 provides the real

exchange rate.



5.5.2.4 Japanese Gross National Product Per Capita

The Japanese Gross National Product (GNP) per capita is from "The World

Development Indicators, 1997 CD-ROM" developed by The World Bank. The source

provides the Japanese GNP per capita in U.S. dollars using the Atlas method.4' The GNP

per capita is used to proxy the market size of Japan. The data display a general upward

trend in GNP per capita with a slight decrease occurring in 1983 and 1984. Table 5.3

provides the data.

5.5.2.5 TotalAlaska Pollock Harvests

The total harvest of Alaska pollock is from an annual series by FAO titled

"Fishery Statistics: Catches and Landings." Total harvest taken from this series is for all

countries harvest within the FAO area 67. Area 67 represents the waters of the U.S.

fisheries conservation zone (FCZ) and some additional waters adjacent to the zone.42

The trend in total harvest shows declines in the late 1970's that occurred directly

after the enactment of the FCMA in 1976. This is followed by a peak harvest in 1987.

Total harvest in metric tons is presented in Table 5.3.
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41 The Atlas method is a conversion used by the World Bank for smoothing fluctuations in prices and
exchange rates. For more information refer to "The World Development Indicators, 1997 CD-ROM'
developed by The World Bank.

42 FAO data on total harvest of Alaska pollock for area 67 is used over NMFS data for the U.S. FCZ due to
the lack of available information for the entire period. Prior to the implementation of the FCMA in 1976 the
NMFS did not report Alaska harvests of foreign nations within the area known as the FCZ within the
"Fisheries of the United States" publication. Hence the only consistent time series available for total
harvest by all countries is by the FAO.



5.5.2.6 Management Policies (Trade Barriers)

To proxy the effects of fisheries management policies on the decision to direct

invest, two types of variables are tested. The first type of variable used to proxy these

management policies is a set of dummy variables, TB 1 and TB2. These dummy variables

represent the two points in time that represent significant changes that may have

influenced FIJI decisions. The first dummy 'ariable represents the implementation in

1977 of the 1976 FCMA. This variable contains zeros from 1973 till 1976 and ones from

1977 till 1994. The second dummy variable represents the full Americanization of the

fishery (i.e. stoppage of TALFF and JV allocations) which occurred in 1991. This

variable has zeros from 1973 to 1990 and ones from 1991 to 1994. Table 5.3 displays

both variables.

The second type of variable used to proxy management policies is the share of all

domestic and foreign Alaska pollock harvests from the U.S. FCZ, or analogous waters

prior to extended jurisdiction, that is processed into surimi by Japanese processing

vessels. This variable carries the label "SHARE", Due to the lack of data available for the

entire time period the SHARE variable is calculated using NMFS data for 1977 through

1994 and FAO data for 1973 through 1976. The data from NMFS provides the greatest

level of detail for estimating the share, because it encompasses only the U.S. FCZ and

identifies the quantity of Japan's harvest that was used for surimi production, but it lacks

information for the years prior to FCMA. The FAO provides data for the missing years,

but does not exactly match the geographic region of the U.S. FCZ, nor does it provide

details on the quantity of Japan's harvest of Alaska pollock that is used for surimi

production. Nevertheless, combining the data provides the best available set of estimates

for the period.

Data from NMFS comes from two sources. The first sources, "Fisheries of the

United States", provides the following harvest information within the U.S. FCZ between

1977 and l994,

1. Domestic harvest of Alaska pollock for domestic processing (does not include
joint venture harvests sold to foreign fleets);
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' This zone is predominantly composed of the Bering Sea and Aleutian Islands and the Gulf of Alaska.



Foreign harvest of Alaska pollock through TALFF (all nations);
Domestic harvest of Alaska pollock sold to foreign fleets through JVs;
Japanese harvest of Alaska pollock through TALFF and JV for all
processing methods.

The second source, personal communication with Lewis E. Queirolo a NMFS researcher,

provided estimates of the quantity of Alaska pollock from the U.S. FCZ processed into

surimi. The data provided is for both TALFF and JV harvests from the Bering Sea and

Aleutian Islands and the Gulf of Alaska between 1978 and 1 99Ø44 This data is shown in

table 5.4.

To calculate the 1977 through 1994 share of the Alaska pollock harvest, from the

U.S. FCZ, that is processed into surimi by Japanese processing vessels requires two steps.

First, I estimate the 1977 quantity of Alaska poliock processed into surimi, which is

missing from the data set provided by Lewis E. Queiroio. To estimate the 1977 amount I

apply the 1978 share of the Japanese total harvest of Alaska pollock processed into surimi

to the Japanese total harvest in 1 977 This is shown as,
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Second, to calculate the share of the Alaska pollock harvest from the U.S. FCZ that was

processed into surimi by Japanese firms as a percentage, the quantity of Japan's harvest

processed into surimi is divided by the total harvest of Alaska pollock from the U.S. FCZ

from all sources. This is shown as,

The data obtained from personal communication with Lewis E. Queirolo is for Alaska pollock catches
processed by Japanese surimi trawlers and motherships and contains the following notes. The 1986-1990
joint venture data are from processing vessels known to have surimi plants. The 198 1-1985 joint venture
data are from all processing vessels. However, the 1981-1985 data are likely to be almost exclusively from
surimi processors. The 1986-1987 BSAI joint venture pollock data represent 98 percent of the processed
pollock for those two years. The 1986-1987 GOA joint venture pollock data represent 96 and 99 percent of
the processed pollock, respectively.

"1977 Quantity of"

Japan's Harvest

Processed

into Surimi

(I_ .1978 Quantity of Japan s

Harvest Processed into Surimi
"l977 Total

Japanese Alaska

\Pollock Harvest1

(23)
11978 Total Japanese

(,, Alaska Pollock Harvest1

x



(Alaska Pollock Processed into Surimi By Japan)1
Share. =

(Total Domestic, JV, and TALFF Alaska Pollock Harvest)1

where i refers to the years between 1977 and 1994. This is shown in table 5.4 colunm (8).

To estimate the shares for 1973 through, 1976, I use FAO data from the "Fisheries

Statistics: Catches and Landings" annual publication. Data were extracted on the

Japanese harvest and all countries harvest of Alaska pollock within Area 67. Due to the

open access nature of the fishery during this time period i is not necessary to consider

TALFF and JV allocations. This data is presented in table 5.4.

To calculate the shares using the FAO data required two steps. First, the quantity

of the Japanese harvest of Alaska poilock produced into surimi must be calculated. To

estimate this quantity the assumption is made that the percentage of the Japanese harvest

that was processed into surimi between 1973 and 1976 is equal to the 1978 percentage

estimated using NMFS data. This is accomplished by multiplying the 1978 ratio used in

equation 23. with the Japanese harvest in Area 67. This is shown as,

where, g represents the years between 1973 and 1976. The second step needed to

calculate the missing shares, is to divide the results from equation 25 by the total harvest

of Alaska pollock in Area 67. This is equivalent to using the FAO data in equation 24.

The 1973 through 1994 calculated share is presented in table 5.4, column (12).

The final percentages are from column (12) for 1973 to 1976, and from column

(8) for 1977 to 1994. An evaluation of the trend in the share value shows a mild

downward trend between 1973 and 1985. During this time the share of all Alaska pollock

harvests processed into surimi by the Japanese fleet declined from 86.7 percent in 1973

iQuantity of
Japan's Harvest

Processed into

Surimi by Japan)

-

(i978 Quantity of Surimi

Processed by Japan )
Total Japanese

Alaska Pollock

Harvest in Area 67)

(25)
(1978 Total Japanese "

(Alaska Pollock Harvest)1
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Note: 1. Harvest is in metric tons.
2. This table contains data from two sources. Differences between sources may cause inconsistencies between the data.

Table 5.4
Harvest

Yea

Harsts of 1AJaska Pdlock in U.S. FCZ (NNFS) Harsts of PJaska Pdlodc in FAO,Area 67

All Fore

Janese Fbrst Japanese Sunrri Processing

Japanese

Harvest

PJI

Couties
F-aest

Japanese
Shae of

Total Haiwst

Japan's Share

of Total
Harvest for

Suini Processing

Countnes For Suini Rocessing
PJI

Processing
Asa%of
Japan's

Hst
Asa%of

Total Forei
HarvestDnslic TALFF JV TALFF JV TALFF-i-JV

() () () () (.) () () (.2) cliP (i!)
1973 0 n/a rVa n/a n/a n/a n/a n/a 625,600 689,800 90.7% 86.7%
1974 0 n/a n/a n/a n/a n/a n/a n/a 793,908 1,152,555 68.9% 65.9%
1975 0 n/a n/a n/a n/a n/a n/a n/a 859,509 1,117,858 76.9% 73.5%
1976 0 n/a n/a n/a n/a n/a ri/a n/a 825,988 1,111,521 74.3% 71.1%
1977 324 1,009,826 0 788,665 0 824,834 95:6% 78.1% 570,887 679,022 84.1% 80.4%
1978 1,769 1,074,077 0 810,241 0 847,400 95.6% 75.3% 555,842 722,704 76.9% 73.5%
1979 2,557 1,047,150 600 755,994 0 810,970 93.2% 72.0% 619,772 809,344 76.6% 73.2%
1980 1,412 1,119,126 11,700 784,768 0 870,890 90.1% 69.3% 581,891 821,493 70.8% 67.7%
1981 1,745 1,117,266 58,950 774,086 11,338 866,495 90.6% 66.7% 692,375 1,045,951 66.2% 63.3%
1982 1,482 1,051,949 128,886 766,229 66,125 901,522 92.3% 70.4% 642,907 994,182 64,7% 61.8%
1983 1,385 972,821 283,104 676,476 210,819 942,968 94.1% 70.6% 576,086 1,191260 48.4% 46.2%
1984 10,916 1,032,249 444,256 646,727 340,401 1,063,208 92.8% 66.4% 512,335 1,372,687 37.3% 35.7%
1985 42,197 851,870 614,337 591,420 431,441 1,074,491 95.2% 67.8% 379,847 1,399,241 27.1%
1986 59,284 352,443 904,111 247,139 536,966 799,812 98.0% 59.6% 169,357 1,605,174 106% 10.1%
1987 250,931 3,596 1057,315 0 672,898 676,181 99.5% 51.3% 96,807 1,714,473 5.6% 5.4%
1988 571,478 0 826,564 0 386,056 386,056 100.0% 27.6% 0 1,550,263 0,0% 0.00/o

1989 1,073,631 0 287,755 0 159,787 159,787 1000% 11.7% 0 1,494,110 0.0% 0.Od/o

1990 1,412,741 0 0 0 1,320 1,320 100.0% 0.1% 0 1,529,019 0.0% 0.00/o

1991 1,297,871 0 0 0 0 0 0.0% 0.0% 0 1,372,187 0.0% 0.00/o
1992 1,341,877 0 0 0 0 0 0.0% 0.0% 0 1,463,250 0.0% 0.00/o

1993 1,480,905 0 0 0 0 0 O.0% 0.0% 15 1,568,383 0.0% 0.00/o

1994 1,420,241 0 0 0 0 0 0.0% 0.0% 13 1,475,559 0.0% 0.0%
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to 67.8 percent in 1985. After 1985 the downward trend continued but declined at an

increasing rate until the Japanese share reached zero in 1991.

The key difference between the SHARE variable as a proxy as compared to the

dummy variables is that the SHARE variable has a dynamic time component that

accounts for annual changes to management policies, whereas the dummy variables

represent static points in time that do not account for gradual changes. This is important

because the management policies that took place did occur over a number of years, they

were not instantaneous, and they provided some ability for the firms to forecast.

5.6 Results

5.6.1 Introduction

This section presents the results from the empirical analysis of the models

described in the previous sections. The total possible number of models estimated for this

analysis is 225. These models have the following components,

5 industries (3 nested and 2 non-nested)
3 Geographic Regions U.S., West Coast, Alaska/Washington)
5 Variable Combinations (Equations 22.1 - 22.5)
3 Estimating Procedures ( Poisson and Negative Binomial I and II)

These models will be filtered down to 15 models, each one using one variable

combination for each industry and geographic region and one estimating procedure

(estimating procedure may be different for each industry and region combination). The

choice between models will be based on log-likelihood values, estimating procedure t-

tests (NegBin I and NegBin II), parameter signs, and significance of estimated

parameters.45

The difference between NegBin I and NegBin 11 are discussed in section 5.3.1 and 5.3.2. The estimating
procedure t-tests are used to determine whether either one of these alternative models are more appropriate.
These tests are provided as part of the output from the econometric package used (GRBL: A Package of
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As the fish processing industry is the main focus of this thesis, its results are

examined to determine which of the variable combinations are appropriate. The process

for filtering the 225 possible models to the final 15 models begins with the 45 possible

models for the fish processing industrial group. Once the final variable combination has

been chosen for the fish processing group, that variable combination is then used for the

other industrial groups.

The filtering process begins by examining, for each of the estimating procedures,

t-test results for the fish processing group. These tests reveal, whether either one or both

of the negative binomial models is preferred to the Poisson model. In the case that both

negative binomial models are suggested then a model will be chosen based on the

difference between log-likelihood values, appropriateness of parameter signs, and

significance of parameters. This initial filtering process, for the fish processing group,

reduces the number of models from 45 to 15.

The next step is to filter the remaining 15 fish processing models to 3 models.

This is done by choosing the appropriate variable combination. As several of these

variable combination are restricted versions of others, the decision process begins by

examining the log-likelihood ratio tests. In addition models will be examined for the

appropriateness of the parameter signs and their significance. The final results is that the

remaining 15 models are reduced to the 3 models for the fish processing group.

After the variable combination is chosen for the fish processing sector, that

variable combination is then used for each of the remaining industries. For each of the

industries the estimating procedure t-tests are then evaluated to determine which of the

estimating procedures is appropriate. At the end of this process, the result will be 15

models, representing one variable combination, one estimating procedure, each

geographic region and each industry.

The count data models described in section 5.3 are applied to the above described

models using GRBL: A Package of GA USS Programs developed by Daniel Flellerstein of

the U.S. Department of Agriculture, Economic Research Service. The set of GRBL

programs runs in combination with the Gauss 3.1 run-time module. The set of GRBL

GAUSS Programs developed by Daniel Hellerstein of the U.S. Department of Agriculture). For further
details on the estimating procedure tests see Hellerstein (1 993b) or Lee (1986).



113

programs is chosen because the package provides a variety of methods for calculation of

the relevant Hessian matrix (Newton-Raphson; Berndt, Hall, Hall, and Hausman;

Steepest descent; and Random Search)(Hellerstein, 1 993b).

5.6.2 Fish Processing

The first step taken to reduce the number of models is to filter the models based

on the estimating procedure t-tests NegBinI, and NegBinII). For all fish processing

models the negative binomial models are not favored over the Poisson model. For all

models, the estimating procedure test results were not considered significant. Thus, the

initial 45 models are reduced down to 15 models, using only the Poisson model.

Appendix C, Table C-i, provides results for all fish processing models based on the

Poisson model.

The next step is to reduce the 15 models, for each geographic region and each

variable combination, to 3 models based on one variable combination for each

geographic region. The results of the LR-tests show that in all comparisons the restricted

model is not rejected in favor of the unrestricted model (see Appendix C, Table C-3 for a:

listing of LR-test results). As models 1 (eq. 22.1) and 3 (eq. 22.3 ). which include TB1

and TB2, are unrestricted versions of models 2 (eq. 22.2 ), 4 (eq. 22.4 ), and 5 (eq. 22.5),

they are dropped from the choice set for the final models based on the LR-test results.

These tests show that models 2, 4, and 5 are not rejected in favor of models 1 and 3. To

shift the momentum for a moment, I will briefly discuss the results of the dummy

variables, TB1 and TB2, which are proxies for fisheries management policies. The

hypothesized signs for TB1 and TB2 were both positive. For both models 1 and 3, TB1

and TB2 had the hypothesized signs, though they both lacked significance (see Appendix

C, Table C-i, for results).

The fact that the models, with TB1 and TB2, are not favored, does not mean that

the passage of the 1976 FCMA and the elimination of TALFF and JVs are of no

importance to the decision of foreign firms to direct invest. There may be a few
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explanations for this result. First, the dummy variables may not properly reflect the

timing of the management policies. For example, though TB 1 reflects the enactment and

implementation of the 1976 FCMA, it does not reflect the delay in development and

implementation of the management policies that may have impacted the fishery. Second,

SHARE may be more indicative of the changes in management policies, thus may have

reduced the influence of the dummy variables upon the models. SHARE may be a better

indicator as it includes the incremental changes in management polices and the effects of

those policies as the capacity of the U.S. fishing industry developed. Hence, SHARE

being a dynamic variable, represents the annual changes rather than the static points

captured by TB I and TB2. Third, TB2 may not appear to be significant due to

multicolinearity problems with SHARE. From 1991 to 1994, SHARE is all zeros while

TB2 is all ones (with TB2 being all zeros prior to 1991). These three explanations suggest

that the non-significance of TB 1 and TB2 is not necessarily due to an unimportance of

these two points in time, but due to inaccurate reflection of the dynamic changes in the

fisheries management policies and possible muhicolinearity issues.

Of the remaining three models, two of the variable combinations restrict either

SHARE or GNPpc, models 4 and 5 respectively. Both models are restrictions of model 2.

The results from the LR-test that compare models 2 and 4 and models 2 and 5 do not

reject the restricted models (4 and 5). Thus, model 2 is dropped from further analysis.

Though model 2 is theoretically sound, the dropping of model 2 is done to reduce the

possible effect of multicolinearity. Multicolinearity in model 2 may exist because a

number of regressors have a high pair-wise correlation to one another (see Appendix C,

Table C-2, for correlation results), for example, regressors such as GNPpc with WAGE

(0.98) and GNPpc with SHARE (-0.97). The issue of high pair-wise correlation is

discussed in more detail below.

As models 4 and 5 are not restrictions of each other, the LR-test can not be used

to eliminate one of the models. A comparison between models 4 and 5 shows that there is

only a small difference between log-likelihood values. Table 5.5 lists the log-likelihood

values for models 4 and 5. The small difference between models also means that the log-

likelihood values themselves can not be confidently used to eliminate one of the models.

A comparison of the parameter signs for each model shows that both models have the
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same signs for each parameter, though the magnitudes differ (see Appendix C, Table C-i

for results). As both models report similar signed parameters, elimination of a model

based on parameter signs is not feasible.

To return to a theoretical approach, model 4 may be chosen over model 5, based

on the relationship of real wages, exchange rates, and gross national product. The gross

national product of a country can be divided into several components, one of which is

wages. For highly industrialized countries, such as Japan and the TJ.S., a significant

portion of their reported gross national product is composed of wages. Since the wages of

a country represent a significant portion of the gross national product, then it follows that

the trend in gross national product may be highly correlated with the trend in wages. In

addition, since WAGE, a ratio of Japanese and U.S. wages, and GNPpc are in real U.S. -

dollars, it is also likely that the correlation between the two factors is increased by the

common use of an exchange rate to convert Japanese yen to U.S. dollars A simple pair-

wise correlation between WAGE and GNPpc returns a value of 0.98. Thus, the high pair-

wise correlation between Wage and GNPpc, coupled with the gross national product

being largely composed of wages; provides a basis for removing GNPpc from the

analysis. When GNPpc is removed this eliminates model 5, leaving model 4 as the final

variable combination.46

Having filtered out models 1, 2, 3, and 5 from the analysis, the remainder of the

analysis will focus on model 4. The remaining portion of this subsection describes the

fish processing results based on model 4 for each region. The last subsection describes

the other industries and provides a more detailed comparison between industries. The

46 An argument can be made for using model 5, as opposed to model 4, based on the fact that the SHARE
variable is theoretical justified only for the Alaska/Washington region. As the region analyzed is expanded,
the applicability of the SHARE variable becomes increasing questionable. This occurs because, as the
region is expanded for which Japanese transaction are included, it may be that those transactions are not
into U.S. firms that harvest in Alaskan water or use Alaska pollock for surimi production. Thus, SHARE,
which represents the SHARE of Alaska pollock harvest allocated to Japanese firms for surimi production,
may not be theoretically justifiable at the expanded regions level.

But at that level, the inclusion of SHARE can be justified because the Alaska/Washington transactions,
for which SHARE is being used to help explain, are included in the U.S. and West Coast transactions. For
the fish processing industrial group the Alaska/Washington region transactions represent 57 percent of the
U.S. transactions (12 out of 21) and 75 percent of the West Coast transactions (12 out of 16). Thus, because
Alaska/Washington transactions represent such a large percentage of the expanded region transaction, it
should be found that SHARE does impact the expanded region, though at a lesser degree. In addition, the
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Comparison of the Log-Likelihood Values for Models 4 and 5
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results for each geographic region and industry based on model 4 are displayed in Table

5.6.

The fish processing results for the U.S., based on model 4, show that all

parameters, except for WAGE and TP, have the hypothesized signs. EXR is -0.020 and

significant at 10 percent. WAGE is -4.45 and significant at 10 percent. INT is -3.60 and

significant at 2.5 percent. SHARE is -3.05 and significant at 5 percent. TP is i.OE-3 and.

insignificant at 10 percent. The constant is 8.82 and significant at 5 percent. As a proxy

for the goodness of fit, I use the correlation between actual annual new investment

transactions and the predicted annual new investment transactions. For the fish

processing industries, within the U.S. region, the correlation between actual and predicted

is 0.72.

The fish processing results for the West Coast, based on model 4, show that all

parameters, except WAGE and TP, have the expected signs. EXR is 0.026 and

significant at 10 percent. WAGE is -5.01 and significant at 10 percent. INT is -2.44 and

significant at 10 percent. SHARE is -3.74 and significant at 5 percent. TP is 1.1 E-3 and

insignificant. The constant is 9.29 and significant at 10 percent. The correlation between

actual and predicted, for fish processing transactions in the West Coast region, is 0.76.

The fish processing results for the Alaska/Washington region, based on model 4,

show that all parameters, except for WAGE and TP, have the expected sign and are all

insignificant. EXR is -0.022 and insignificant at 10 percent. WAGE is -3.79 and

investment transactions may take place outside of Alaska/Washington, even though the relevant facilities
are in Alaska and/or Washington.

Geographic Region Model 4 Model 5 Model 4 less Model 5

U.S, -21.096 -20.880 -0.216

West Coast -17.442 -17.484 0.042

Alaska/Washington -15.236 -15.323 0.087
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insignificant at 10 percent. TNT is -1.84 and insignificant at 10 percent. SHARE is -2.48

and insignificant at 10 percent. TP is 2.2E-3 and insignificant at 10 percent. The constant

is 5.23 and insignificant at 10 percent. The correlation between actual and predicted for

fish processing transactions in the Alaska/Washington region is 0.71. The results for this

region may not be reliable due to low counts for each observation.

For each region, EXR was hypothesized to be negative, such that, as the number

of yen required to purchase a dollar rises, the purchasing power of Japanese firms

declines and their desire to direct invest also declines. For each region of the fish

processing group, EXR, as hypothesized, is found to be negative, thus the mean number

of transactions declined with a rise in the exchange rate. This supports the argument that

exchange rate movements that increase the purchasing power of a foreign firm

encourages FDI. The low significance of the t-values indicates that the parameters may

not be significantly different from zero. This maybe a result of either the exchange rates

not being of importance to fish processing FDI or possibly an inaccurate representation of

exchange rates, which, some have argued, should include a time component (see Barrell

and Pain (1996) and Blonigen (1997) for further details).

A comparison of EXR parameters between the U.S. and West Coast, -0020 and

-0.026 respectively, suggests that exchange rates may have a larger impact on the mean

number of new investment transaction for the West Coast than in whole the U.S.47 A

comparison with the Alaska/Washington parameter, -0.022, suggests that exchanges rates

may have a larger impact on the mean number of new investment transactions in

Alaska/Washington than in the whole U.S., but not as large as for the West Coast.

'
The reader should note that a small change in the EXR and TP parameters may have a significant impact

on the number of transactions, relative to other regressors, due to the magnitude of the data for these
regressors. Note, further, that figures in table 5.6 are truncated after the second decimal point for ease of
presentation. Finally, It must be observed that comparison of estimated coefficients among different models
cannot be made in a statistical sense and, thus, differences between estimates are only suggestive, at best.



Table 5.6
Count Data Model Results for Each Industry and Across Geographic Regions Based on Model 4

Notes: 1. U.S. represents the United States, WC represent the West Coast states; AX/WA represents the states of Alaska and Washington.
NegBin Tests are used to test the null hypothesis that the mean equals the vanance, hence the Poisson model. NegBin I Test refers to the test for negative binomial
where vanance to mean ratio is constant. NegBin II Test refers to the test for negative binomial where variance to mean ratio is linear in the mean.
Correlation refers to the correlation between obscrved and predicted values.
* means signdicant at 10 percent. ** at 5 percent. gt at 2 5 percent, and ! at 1 percent.

Variable

Model 4
Fish Processing Food Processing I - Nested

*

Food Processing 2 - Non-Nested Manufacturing I - Nested Manufacturing 2 - Non-Nested
U.S. WC AK/WA U.S. WC AK/WA U S. WC AK/WA U.S. WC AK/WA IfS WC AK/WA

Constant
t-value

EXR
t-value

WAGE
t-value

INT
t-value

SHARE
t-value

TP
i-value

t-value

Model Type

Log-Likelihood

Correlation

NegRiniTest

NegBinflTest

8.82
1.99

-0.02
-144

-4.45
-1.61

-360
-226

-3.05
-1 83

1.OE-03
093

--
--

Poisson

-21.10

0.72

-0.67

-1.05

9.29
1.68 *

-0.03
' -1.40 '

-5.01
* -1.60 *

-2.44
# -1.42

-3.74
-2.04

1.IE-03
0.79

--
--

Poisson

-17.44

076

-1.23

-142 '

5.23
0.79

-0.02
-1.04

-3.79
-1,08

-1.84
-0.91

-2.48
-1.21

2.2E-03
1 33

--

Poisson

-15.24

071

-1.18

-1.30

6.78
4.08

-0.02
-3.10 I

-3.26
-3.21 I

-2.51
-4.45

-1.76
-2.92

2.OE-03
4.82

Poisson

-43.93

0.29

-0.62

-0.95

7.97
2.89 I

-0.02
-2.58 #

-4.62
-2.94

-2.87
-3.12

-2.73
-3.14

2.SE-03
3.56

Poisson

-30.79

069

-1.27

-1.33

7.17
1.29

-0.02
-1.28

-4.48
1.53

-2.58
-1.49

-3.27
-1.96

2.IE-03
47

- -

Poisson

-18.05

0.71

-1.16

-0.58

5.97
3.32

-0.02
-2.73

-3.05
-2.80

-2.34
-3.88

-1.58
-2.43 #

2.1E-03
4,77

--

Poisson

-41.21.

089

-1.03

-1.21

6.78
2 11

-0.02
-2.10

-4.47
-2.45 #

-3.10
-2.83 !

-249
-2.50 #

2.9E-03
3.52 I

--

Poisson

-25.88

083

-1 82

-1.71 ''

9.34
0.88

-0.03
.0.72

-5.68
-1.07

-4.28
-1.28

-4.93
-1.63 *

1.6E-03
0.60

--
--

Poisson

-10.26

051

-0.30

0.18

6.99
472 !

-0.01
-2.69 I

-2.17
-2.68

-1 89
-4.08 !

-1.26
-2.50 #

2 3E-03
6.14 I

886
2.77 I

NegBin I

97.43

0.90

21 06 !

13.08 !

6.23
3.48

-0.01
-1.75 *

.2.83
-2.93

-251
-4.55

-2.05
.351!

2.3E-03
496 !

2.47
2.19 #

Na gRin I

.70.25

085

6.79

3.86 I

3.00
1.09

-0.01
-0.86

-2.00
-1.37 *

-2.00
-2.32 #

-2.08
-2.30 #

2.1E-03
2.93 !

--

Poisson

-33.11

083

-0.71

-0.63

6.89 5.51
2.43 # 2.47 #

-0.01 -0.01
-1.60 * -1.09

-2.14 -2.54
1.33 -1.63 *

-1.85 -2.50
-2.08 -2.86 !

-1.27 -1.86
-0.91 -1.70 *

2.3E-03 2.45-03
388 3 18

8.88 2.30
1 82 1 32

NegBin I NegBin 1

-9715 .6950

0.90 0.85

20.58! 6.23 !

12.77 ! 3.46 !

1.98
0.65

0.00
-0.45

-1.62
-1.01

-2.01
-2.12

-2.00
-1.99

2.IE-03
2.60

Poisson

-30.66

0.80

-0.70

-0.89
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For each region, WAGE was hypothesized to be positive, such that, as Japanese

wage increases relative to the U.S. wage (which causes the wage ratio to increase) the

desire of Japanese firms to invest in the U.S. is expected to strengthen. For each region of

the fish processing group, WAGE is found to have a negative sign on the parameters,

opposite of what was hypothesized. Thus there appears to be a positive probability that

the mean number of investment transactions declines as WAGE increases. The estimated

parameters are -4.45, -5.01, and -3.79 for the U.S., the West Coast, and

Alaska! Washington regions, respectively. Though a lack of influence might be explained

by differences in the labor quality between countries, such that a firms need to obtain

higher quality labor outweighs their desire to reduce costs, it is unclear as to the cause of

the negative sign.48

For each region, TNT was hypothesized to be negative, such that as the interest

rate in Japan rises, meaning their cost for borrowing funds increases, their desire to direct

invest declines. For each of the fish processing regions the parameter TNT, as

hypothesized, is negative. Thus, there exists a positive probability that the mean number

of investment transactions declines with an increase in TNT. This result is in line with

prior studies that have found a reduction in direct investment with a rise in interest rates

of the home country (see Barrell and Pain (1996) for further discussion).

A comparison of INT parameters for the U.S. and West Coast, -3.60 and -2.44

respectively, suggests that relative interest rates may have less of an impact on the

decision to direct invest within the West Coast region than they do on the decision to

invest within the U.S. When this comparison is expanded to the Alaska! Washington

region, -1.84, it is found that interest rates have less of an impact than in the U.S. and

West Coast. A possible explanation may be that Japanese firms may have more access to

U.S. funds on the West Coast and in Alaska and Washington. Thus, firms with increased

access may be less responsive to changes in the Japanese interest rate relative to the U.S.

interest rate. These comparisons are suggestive, only, but do support hypothesis for

further testing.

48
For example, within the fish processing industry, Japanese firms may feel that Japanese labor are more

skilled at meeting the strict quality requirements for fish and seafood delivered to the Japanese market than
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For each region, SHARE was hypothesized to be negative, such that, as the

percentage of Alaska pollock harvested from the U.S. FCZ and processed into surimi by

Japanese vessels declines, the mean number of new direct investment transaction by

Japanese firms into the U.S. processing sector is expected to increase. For each of the fish

processing regions SHARE, as hypothesized, is negative. The fact that SHARE is not

significant for the Alaska/Washington region may be a result of data quality issues (small

number of transactions causing inaccurate results to be generated). It might be that the

annual counts are too low for each observation and it is not possible for the GRBL

package to estimate the parameters accurately.

The estimating coefficient on the SHARE variable for the U.S. and West Coast

regions, -3.05 and -3.74 respectively, suggests a positive probability that the share of

Alaska pollock available for processing by Japanese vessels has a negative impact on the

decision to direct invest in the West Coast region and n the U.S. at large. For the

Alaska/Washington region, SHARE (-248) is less negative than boththe U.S. and West

Coast regions and is not statistically, significant at the 10 percent level. This suggests that

SHARE, for the Alaska/Washington region, has less of an impact on the decision to

direct invest, relative to the .other regions. The results' seem to provide little support for

one of the main hypothesis of this research: namely, that Japanese direct investment in

the Alaska fish processing sector has been a response to reduction in Japanese access to

Alaska's fish stocks. However, this is examined in more detail in the following sections.

For each region, the coefficient on TP was hypothesized to be negative,

suggesting that, as the total level of Alaska pollock harvested in the U.S. FCZ from all

sources declines, the desire to increase control over the remaining portion of the resource,

leads to increased new investment by Japanese firms. For each of the fish processing

regions, TP is found to be positive (not hypothesized) and insignificant at the 10 percent

level.

The non-hypothesized sign may be explained in three ways. The first explanation

is that, as the total quantity of fish available for processing increases, this may encourage

new investment to fund new capital which may be necessary to utilize the full potential of

their U.S. counterparts. Hence, their desire to maintain a higher quality final product, may cause Japanese
firms to prefer the higher cost Japanese workers to lower cost U.S. workers.
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the resource. The second explanation is that, TP had relatively large fluctuations in the

early half of the sample years, then reached a relatively stable level with minor

fluctuations for the latter half of the sample. This leveling off in the harvest of Alaska

pollock, due in large part to fisheries management policies, may have provided stability

in the investment decision of foreign firms. Thus preexisting infrastructure may have

been capable of handling the minor fluctuations in production without a need for large

increases in investment. The third explanation is that during the development of the U.S.

Alaska pollock fishery, technologies were being developed to utilize alternative fisheries

in other parts of the world. As alternative fisheries are brought into production, the

demand for Alaska pollock as the primary source for surimi may have declined. Thus,,

foreign firms that have substitutes for Alaska pollock, may choose not to invest in the

fishery as TP declines.

5.6.3 Comparison Across Nested and Non.Nested Industries

This section is intended to provide a comparison of new Japanese direct

investment into the fish processing sector with new investment into other industrial

sectors. This section focuses on the changes in SHARE, though the results for all

regressors across each industries and region are discussed briefly. The reader is reminded

that: 1) the comparison is performed for model 4, which excludes gross national product

per capita and the dummy variables, 2) food processing 1 and manufacturing 1 include

fish processing transactions (nested), and 3) food processing 2 and manufacturing 2

exclude fish processing transactions (non-nested). Results for each industry and region

are presented in table 5.6.

This section is divided into two subsections that discuss: 1) the food processing

industries and 2) the manufacturing industries. Each subsection begins with a description

of the results for those industries, nested and non-nested groups, based on model 4. The

remainder of each subsection compares the fish processing industries with the food

processing and manufacturing industries. The reason for this comparison is to determine

how well the fish processing industries follow other industrial sectors that have been
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examined in greater detail. A second reason for this comparison is to determine if the

proxy for fisheries management policies, SHARE, impacts the other industrial sectors. A

third reason is to determine if the impact of SHARE on the more aggregate industrial

groups is a diminishing one. It is hypothesized that, as the fish processing transactions

become diluted within the food processing and manufacturing sectors, the impact of

SHARE on the mean number of new investments, in these sectors, should be lessened.

Thus, SHARE would contribute less.to the decisions to direct invest for the food

processing and manufacturing sectors than it does for the fish processing sector.

5.6.3.1 Food Processing

Results for the food processing 1 (nested) industrial group, for each geographic

region, are reported for runs based on the Poisson model. The Poisson model is used for

each region based on the NegBin I and NegBin II test results that returned lOw tvalues.

For the food processing 1 industrial group, parameter signs for comparable regressors,

across all regions, are the same, though their magnitudes differed (see Table 5.6 for

results). The sign on the constant is positive for all regions and significant for the U.S. (1

percent) and the West Coast (1 percent). The sign on EXR, as hypothesized, is negative

for all regions and significant for the U.S. (1 percent) and the West Coast (2.5 percent).

The sign on WAGE is negative for all regions (not hypothesized) and significant for the

U.S. (1 percent), West Coast (1 percent), and Alaska! Washington (10 percent). The sign

on INT, as hypothesized, is negative for all regions and significant for the U.S. (1

percent), West Coast (1 percent), and Alaska/Washington (10 percent). The sign on

SHARE, as hypothesized, is negative for all regions and significant for the U.S. (1

percent), West Coast (1 percent), and Alaska/Washington (5 percent). The sign on TP is

positive for all regions (not hypothesized) and significant for the U.S. (1 percent), West

Coast (1 percent), and Alaska/Washington (10 percent). For the food processing 1 group,

the correlation between actual and predicted is 0.89 for the U.S., 0.69 for the West Coast,

and 0.71 for the Alaska/Washington region.
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Results for the food processing 2 (non-nested) industrial group, for each

geographic region, are reported for runs using the Poisson model. The Poisson model is

chosen for the U.S. and Alaska'Washington regions because both the NegBin I and

NegBin II tests return insignificant t-values. For the West Coast region the NegBin I test

is significant at 5 percent and NegBin II test is significant at 10 percent. The Poisson

model is used for the West Coast regiondespite these levels of significance, due to an

inability to generate appropriate starting values that would allow either of the negative

binomial models to run correctly.

For the food processing 2 industrial group, the parameter signs for each regressor,

across all geographic regions, were the same, though their magnitudes differed. The sign

on the constant is positive for all regions and significant foi the U.S. (1 percent) and the

West Coast (5 percent). The sign on EXR, as hypothesized, is negative for all regions and

significant for the U.S. (1 percent) and the West Coast (5 percent). The sign on WAGE is

negative for all regions (not hypothesized) and significant for the U. S. (1 percent) and the

West Coast (2.5 percent). The sign on INT, as hypothesized, is negative for all regions

and significant for the U.S. (1 percent) and the West Coast (1 percent). The sign on

SHARE, as hypothesized, is negative for all regions and significant for the U.S. (2.5

percent), the West Coast (2.5 percent), and Alaska/Washington (10 percent). The sign on

TP is positive for all regions (not hypothesized) and significant for the U.S. (1 percent)

and the West Coast (1 percent). For the food processing 2 group, the correlation between

actual and the predicted is 0.89 for the U.S., 0.83 for the West Coast, and 0.51 for the

Alaska/Washington region.

As in the fish processing models, described in section 5.62, two regressors,

WAGE and TP, did not match their hypothesized sign. It is unclear as to the cause of the

negative sign on WAGE, though it may partly be explained by differences in labor

quality which may cause Japanese firms to prefer their own high cost labor to the lower

cost U.S. labor. The positive sign on TP may be explained by either the stability in

allowable catch that occurred in latter years, increases in the number of alternative fish

available for production into surimi (which decreases dependence on Alaska pollock), or

that equilibrium in production had been reached such that only an increase in the

available quantity of fish would encourage new investment.
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An examination of the SHARE variable, for the U.S. region, shows that the

parameter for fish processing (-105) is more negative than for food processing 1 (-1.76)

and food processing 2 (-1.58). For the West Coast, results show that the parameter for

fish processing (-3.74) is more negative than for food processing 1 (-2.73) and food

processing 2 (-2.49). The interpretation of these values is that, since SHARE for the fish

processing group is more negative than for either of the food processing groups, the

impact of SHARE on the mean number of new investment transactions, relative to what

was hypothesized, diminishes. While cross-equation comparisons cannot be made in a

statistical sense, this implies that fish processing transactions may be influenced by

SHARE to a greater degree than are the overall food processing transactions. In addition,

since the SHARE coefficient for the non-nested food processing group is less negative

than for the nested food processing group, this supports the argument that when the fish

processing transaction are removed from the food processing sector, SHARE has less of

an impact on the mean number of new investment transactions. Thus it supports the use

of the SHARE variable as properly representing conditions in the fish processing sector.49

For the Alaska/Washington region results show that the SHARE variable's

parameter for fish processing (-2.48) is less negative than for either food processing 1 (-

3.27) or food processing 2 (-4.93). This suggests that the impact of SHARE on the mean

number of new investment transactions, at the aggregate industrial level, is not

diminishing. It is also found that SHARE, relative to what was hypothesized, has a larger

impact in the non-nested industrial grouping than in the nested. The non-diminishing

result suggests that at the Alaska/Washington level, SHARE may not be a good proxy for

the modeled fisheries management policies and/or that the Alaska/Washington region can

not be correctly analyzed due to data limitations. The reader is reminded, however, of the

risks of making cross-equation comparisons.

An additional interpretation of the nested and non-nested parameters is to view the difference between
the models as the impact of SHARE and the fisheries variables. The non-nested parameter value can be
viewed as representing the noise, or non-captured variables, of the model. Thus, by taking the difference
between the two parameters the remaining portion of the parameter represents the influence of SHARE on
the fish processing transactions.



5.6.3.2 Manufacturing

Results for the manufacturing 1 (nested) industrial group, for the U.S. and West

Coast regions, are reported for runs using NegBin I. Results for the Alaska/Washington

region are reported for runs using the Poisson model. For the U.S. region, the NegBin I

and NegBin II tests return significant results at the 1 percent level, with t-values of 21.06

and 13.08 respectively, which favors the negative binomial models over the Poisson

model. For the U.S. region, the negative binomial I model, with a log-likelihood value or

-97.4, is chosen in favor of the negative binomial II model, with a log-likelihood value of

-102.6, due to the negative binomial I log-likelihood being greater. For the West Coast

region, the NegBin I and NegBin II tests return significant t-values at 1 percent, 6.79 and

3.86 respectively, which favors the negative binomial models over the Poisson model.

For the West Coast region, the negative binomial I model, with a log-likelihood value or -

70.3, is chosen in favor of the negative binomial II model, with a log-likelihood value of-

72.3, due to the negative binomial I log-likelihood being greater. For Alaska/Washington

region, NegBin I and NegBin II tests return low t-values, -0.71 and -0.63 respectively,

which do not suggest the use of negative binomial over the Poisson. See Appendix C,

Table C-4, for manufacturing 1 results.

For the manufacturing 1 industrial group, the parameter signs for each regressor,

across all geographic regions, were the same, though their magnitudes differed. The sign

on the constant is positive for all regions and significant for the U.S. (1 percent) and the

West Coast (1 percent). The sign on EXR, as hypothesized, is negative for all regions and

the estimated coefficients are significant for the U.S. (1 percent) and the West Coast (10

percent). The sign on WAGE is negative for all regions (not hypothesized) and

significant for U.S. (1 percent), West Coast (1 percent), and Alaska/Washington (10

percent). The sign on INT, as hypothesized, is negative for all regions and significant for

U.S. (1 percent), West Coast (1 percent), and Alaska/Washington (2.5 percent). The sign

on SHARE, as hypothesized, is negative for all regions and significant for U.S. (2.5

percent), West Coast (1 percent), and Alaska/Washington (2.5 percent). The sign on TP is

positive for all regions (not hypothesized) and significant for U.S. (1 percent), West

Coast (1 percent), and Alaska/Washington (1 percent). For the manufacturing 1 group,
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the correlation between actual and predicted is 0.90 for the U.S., 0.85 for the West Coast,

and 0.83 for the Alaskal Washington region.

Results for the manufacturing 2 (non-nested) industrial group, for the U.S. and

West Coast regions, are reported for runs using NegBin I. For the Alaska/Washington

region, results are presented for runs using the Poisson model. For the U.S. region the

NegBin I and NegBin II tests return t-values of 20.58 and 12.77 respectively, which favor

the negative binomial models over the Poisson model. For the U.S. region, the negative

binomial I model, with a log-likelihood value or -97.2, is chosen in favor of the negative

binomial II model, with a log-likelihood value of -102.3, due to the negative binomial I

log-likelihood being greater. For the West Coast region, the NegBin I and NegBin II tests

return t-values of 6.23 and 3.46 respectively, which favors the negative binomial models

over the Poisson model. For the West Coast region, the negative binomial I model, with a

log-likelihood value or -69.5, is chosen in favor of the negative binomial II model, with a

log-likelihood value of -71.6, due to the negative binomial I log-likelihood being greater.

For the Alaska/Washington region, the negative binomial models are not favored over the

Poisson model as the NegBin I and NegBin II tests return t-values of -0.70 and -0.89

respectively. See Appendix C, Table C-S. for manufacturing 2 results.

For the manufacturing 2 industrial group, parameter signs for each regressor,

across all geographic regions, were the same, though their magnitudes differed. The sign

on the constant is positive for all regions and significant for the U.S. (2.5 percent) and the

West Coast (2.5 percent). The sign on EXR, as hypothesized, is negative for all regions

and significant for the U.S. (10 percent). The sign on WAGE is negative for all regions

(not hypothesized) and significant for the West Coast (10 percent). The sign on INT, as

hypothesized, is negative for all regions and significant for U.S. (5 percent), West Coast

(1 percent), and Alaska/Washington (5 percent). The sign on SHARE, as hypothesized, is

negative for all regions and significant for the West Coast (10 percent) and

Alaska/ Washington (5 percent). The sign on TP is positive for all regions (not

hypothesized) and significant for U.S. (1 percent), West Coast (1 percent), and

Alaska/Washington (1 percent). For the manufacturing 2 group, the correlation between

actual and predicted is 0.90 for the U.S., 0.85 for the West Coast, and 0.80 for the

Alaska/Washington region.
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As in the fish processing models (section 5.6.2), two regressors, WAGE and TP,

did not match their hypothesized sign in both manufacturing 1 and manufacturing 2. It is

unclear as to the reason for the negative sign on WAGE, though it may partly be

explained by differences in labor quality which may cause Japanese firms to prefer their

own high cost labor to the lower cost U.S. labor. The positive sign on TP may be

explained by either the stability in allowable catch that occurred in latter years, increases

in the number of alternative fish available for production into surimi (which decreases

dependence on Alaska pollock), or that equilibrium in production had been reached such

that only an increase in the available quantity of fish would encourage new investment.

An examination of SHARE, for the U.S. region, shows that the parameter

becoming less negative as the model moves from fish processing (-3.05) to either

manufacturing 1 (-1.26) and manufacturing 2 (-1.27). For the West Coast results show

that the parameter for fish processing (-3.74) is more negative than for manufacturing I

(-2.05) and manufacturing 2 (-1.86). For the AlaskalWashington region results show that

the parameter for fish processing (-2.48) is more negative than for manufacturing 1

(-2.08) and manufacturing 2 (-2.00).

One interpretation of these values is that, since SHARE for the fish processing

group is more negative than for either of the manufacturing groups, SHARE has a

diminishing impact on the mean number of new investment transactions, as transactions

from additional industrial groups are added to the analysis. This means that the fish

processing transactions are more impacted by the SHARE variable than are transactions

into all types of manufacturing industries. For the West Coast and Alaska! Washington

regions, since the estimated coefficients for the non-nested manufacturing group are less

negative than for the nested manufacturing group, this supports the hypothesis that

SHARE has less of an impact on non-fish processing transactions. For the U.S. region,

the non-nested SHARE parameter value being not significantly different from zero

suggests an unimportance of SHARE to new investment transactions in the non-fisheries,

manufacturing sector.50

50An alternative view is that the difference between the nested and non-nested models represents the
impact of SHARE for the fish processing transactions. See note 49 for further details. Once again, the
reader is reminded that cross-equation comparisons must be made with caution.
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A comparison of SHARE between the food processing and manufacturing

industries reveals the hypothesized diminishing relationship. This again reaffirms the

hypothesis that as additional non-fish processing industries are added to the analysis, the

impact of SHARE should diminish.



CHAPTER 6: SUMMARY AND CONCLUSIONS

6.1 Summary of Findings

The objective of this thesis was to examine the significance of a particular U.S.

fisheries management policy on the decision of foreign firms to direct invest. In

particular, a case study was chosen where the U.S. fisheries management policy emulated

the concept of a restrictive trade barrier, thus creating a situation where foreign firms

might perform tariff-hopping behavior. This case study focused on the use of Alaska

pollock, by the Japanese fishing fleet, for the production of surimi. When the U.S. passed

the 1976 Fisheries Conservation and Management Act, it marked a beginning of the

eventual elimination of Japanese harvesting and processing of Alaska pollock onboard

their own catcher-processor vessels, from waters controlled by the U.S., the U.S. FCZ.

The hypothesis tested in this thesis, was that due to the denial of access to the resource

(Alaska pollock), Japanese firms choose to direct invest in U.S. firms in an attempt to

maintain control over the resource, thus in essence bypassing or hopping over the

restrictive barrier created by the U.S. fisheries management policies.

This thesis began by describing the characteristics of the Alaska pollock fishery

(Chapter 2), that include: management history, biology, consumptive use, and importance

to the Japanese fishing industry. This was then followed by a description of the relevant

trade and foreign direct investment literature (Chapter 3). This literature provided an

understanding of the characteristics that have been theoretically proposed and empirically

found to influence a firm's decision to direct invest in a foreign country's market.

The thesis concludes with two examinations of the Japanese direct investment

practices. The first examination, using data obtained from the Alaska Legislative

Research Agency, performed a descriptive analysis of Japanese investments into Alaska

onshore fish processing facilities (Chapter 4). This analysis was performed for three

sample years: 1989, 1993, and 1997. As these are the only years available for which data

are available, the analysis is restricted to the use of simple descriptive statistics. This
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data, though limited, represents the best available information for describing the direct

investment patterns of Japanese firms into Alaska onshore processing facilities.

The second examination, using data obtained from the U.S. Department of

Commerc&s, International Trade Administration, performed an econometric analysis of

Japanese direct investment into U.S. fish processing facilities (Chapter 5). This source

provided data for 1973 through 1994. As the source reports did not provide any

information on disinvestments by Japanese firms, this analysis was restricted to analyzing

those direct investments that entered the fish processing sector, hence, either new or

replacement investments.

The first analysis was divided into two parts: 1) an analysis of Japanese

investments into all Alaska onshore fish processing facilities and 2) an analysis of

Japanese investments into Alaska onshore fish processing facilities that were classified as

potential surimi processors. Classification as a potential surimi processor is determined,

within this thesis, by an examination of the characteristics of the onshore processor. This

analysis, due to data limitations, is based on the assumption that all processing facilities

listed in the Alaska Legislative Research Service reports are equivalent to each other.

That is, each processing facility is assumed to produce the same quantity of finished

product and generate the same level of revenues. Without such an assumption, admittedly

unrealistic, it is not possible to compare processors to one another and estimate the trends

in Japanese investments. The comparisons, then, should be interpreted with caution.

Part one of the descriptive analysis examined Japanese investment into all

processing facilities. The data shows that, in each of the three sample years, Japanese

firms had direct invested in Alaska onshore fish processing facilities. This analysis also

found (see Table 4.1 - 4.3 for results):

A declining trend, between 1989 and 1997, in the number of Alaska onshore
processing facilities that contained Japanese investments;
A declining trend, between 1989 and 1997, in the number of Japanese firms
investing in Alaska onshore processing facilities;
A significant decline in the number of U.S. firms owning Alaska onshore
processing facilities with Japanese direct investment, though the concentration
of processing facilities, with Japanese investments, held by U.S. firms has
increased;
A increasing trend in the average Japanese investment share per processing
facility, with a significant increase occurring between 1989 and 1993;
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Between 1989 and 1997, the largest number of processing facilities owned by
any one U.S. firm increased as the total number of processing facilities
declined. Also the average Japanese investment into those facilities increased
from 20 percent per facility to 90.6 percent per facility;
The average investment share per Alaska onshore processing facility, for the
Japanese firm holding the largest number of facilities, increased from 51.2
percent in 1989, to 75 percent in 1993 and to 89 percent in 1997. At the same
time the number of facilities invested into by the Japanese firm holding the
largest number of facilities, shifted from 14 in 1989 to 9 in 1993 and 1997,
this only represents a 1 percent change in facilities between 1989 and 1997.

Part two of the descriptive analysis examined Japanese investment into Alaska

onshore processing facilities classified as potential surimi processors, a subset of those

included in part one. The data reveals that, in each of the three sample years, Japanese

firms had direct invested in Alaska onshore fish processing facilities classified as

potential surimi processors. Of all processing facilities with Japanese investments,

potential surimi processors represented 46 percent in 1989, 54 percent in 1993, and 56

percent in 1997, This analysis of potential surimi processors alsO found:

o Declining trends in: 1) the number of processing facilities containing Japanese
direct investment, 2) the number of Japanese firms investing, and 3) the
number of U. S. firms owning facilities with Japanese investments;
An increase, between 1989 and 1997, in the average Japanese investment per
processing facility containing Japanese investment, per U.S. firm containing
Japanese investment, and per Japanese firm investing. In all cases the average
investment increased between 1989 and 1993, followed by a smaller decline
between 1993 and 1997;
An increase in the concentration of processing facilities held by Japanese and
U.S. firms;
No one U.S. firm owned a large number of the Alaska onshore processing
facilities, classified as potential surimi processors, containing Japanese
investment. However, there was an increase in the percentage of processing
facilities held by any one U.S. firm, shifting from 11.1 percent in 1989 (2 out
of 18), to 14.3 percent in 1993 (2 out of 14), to 28.6 percent in 1997 (4 out of
14).

The second analysis used count data model procedures, based on the Poisson and

negative binomial distributions, to evaluate a set of regressors hypothesized to influence

Japanese investments into U.S. fish processing facilities between 1973 and 1994. This

analysis is performed for three geographic regions: 1) the whole U.S., 2) West Coast
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states (California, Oregon, Washington, and Alaska), and 3) Alaska and Washington. In

addition to the fish processing industry, two other industries, food processing and

manufacturing, are evaluated. These additional industries are divided into two groups, a

nested group that includes fish processing investment transactions and a non-nested

group that excludes fish processing investment transactions.

In particular, this analysis is intended to evaluate the importance of fisheries

management policies, that restricted Japanese fleets access to the fishery, on the decision

of Japanese firms to direct invest. Two types of variables were used to represent the

fisheries management policy. The first proxy is a pair of dummy variables representing

two key points during the sample years, 1) the implementation of the 1976 FCMA and 2)

the exclusion of all foreign harvesting and processing within the U.S. fisheries

conservation zone. The second proxy is a dynamic variable, SHARE, that represents the

percentage of the total annual quantity of Alaska pollock, available for harvest from the

U.S. FCZ. that Japanese vessels were able to process into surimi.

The analysis of new Japanese direct investment into the fish processing sector

found that:

For all regions and industries, hypothesized signs were found for variables
measuring exchange rates (yen to dollar) (negative sign), the interest rate ratio
(Japan to the U.S.) (negative sign), and the share of Alaska pollock processed
into surimi by Japanese vessels (negative sign);
For all regions and industries, the wage rate ratio (Japan over the U. S.) and the
total quantity of Alaska pollock harvested by all sources had non-
hypothesized signs, of negative and positive respectively;
Based on the signs and significance at the food processing and manufacturing
levels, results on exchange rates were in line with prior studies that have
found a relationship between exchange rate movements and FDI (Ray, 1991
andLin, 1996).
For the fish processing sector, in the Alaska/Washington region, all parameter
estimates are found to be insignificant, though exchange rates, the interest rate
ratio, and the share of Alaska pollock processed into surimi by Japan all have
the hypothesized signs. One explanation for these results is that the small
counts for each year combined with the high number of zero counts does not
provide enough information for accurate results to be generated.
The share of Alaska pollock processed into surimi by Japan, SHARE, does
match several hypotheses of this thesis. First, for the fish processing sector,
SHARE increased in impact on the mean number of new investment
transactions as the analysis moved from the U.S. region to the West Coast
region. As SHARE is a regional factor it should impact the West Coast to a
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greater degree than the U.S. as a whole. Second, this finding between the U.S.
and West Coast is also found in the other industrial groups. Third, a
comparison of the fish processing sector with the food processing and
manufacturing sectors, shows that SHARE diminishes in impact on the mean
number of new investment transactions. As the analysis is moved from fish
processing to food processing and then to manufacturing, it was hypothesized
that SHARE should diminish in impact since the percentage of fish processing
transactions at the more aggregated industries are diluted. Lastly, for the food
processing industries, SHARE diminishes in impact when fish processing
transactions are removed.
Lastly, though the dummy variables were eventually dropped from the
analysis (log-likelihood results), they were found to have the hypothesized
signs, but lacked significance. The significance of SHARE, and insignificance
of the dummy variables, suggests that the enactment of fisheries management
policies did not necessarily impact new FDI transactions as greatly as the
impact of annual adjustments to those policies.

6.2 Conclusions

For this thesis, I examined the role of fisheries management policies on the

Japanese firms decision to direct invest in the Alaska onshore processing industry. In

addition, I expand the analysis to include a comparison across the two other related

industries, food processing and manufacturing. This study attempts to apply foreign

direct investment theory and prior empirical works, to the Alaska onshore processing

industry.

The results of this thesis show that there was investment by Japanese firms into

the Alaska onshore processing sector. It shows that, despite declines in the number of

processing facilities with Japanese investments, those processing facilities with Japanese

investments, had increases in investment. It also shows that for the three sample years

Japanese investments into potential surimi processors accounted for 46 percent to 56

percent of Japanese investments into the Alaska onshore processing sector.

The empirical analysis suggests that the data used, though weak, does show some

signs of being in line with prior research. In particular, the real exchange rates and

interest rate ratio, found to have a relationship with FDI in other studies, were also found

to play a role in the direct investment decision of Japanese firms in the food and
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manufacturing industries. Results for the real wage ratio were not in line with

expectations, however.

Empirical results for the fish processing sector suggest that, for the U.S. and West

Coast regions, the interest rate ratio and the share of Alaska pollock processed into surimi

by Japanese vessels do play a role in the decisions of Japanese firms considering

investments in the fish processing sector. In addition, exchange rates may also play a role

in the direct investment decision. For the Alaska/Washington region, the lack of

significance for any of the regressors, suggests that there may be data quality concerns.

The significance of the share of Alaska pollock processed into surimi by Japanese

vessels, for the U.S. and particularly the West Coast region, suggests that management

policies that have restricted access to the Japanese fleet, may have encouraged Japanese

participation in FDI activities. Japanese firms, then, have behaved in a manner consistent

with the concept of tariff hopping. However, the lack of an adequate Alaska/Washington

run, hinders my ability to suggest that Japanese direct investment, into the Alaska

onshore processing sector, was influenced by the U.S. fisheries management policies that

had restricted and eventually eliminated access.

Further analysis of this issue needs to be performed, but the lack of high quality

data will continue to limit such research. My recommendations for such research vary

from 1) an expansion of the model presented in this thesis to include consideration of

differences in the quality of outputs from each of the firm's production options (i.e.

relaxing the assumption of perfect substitutability) and 2) to an expansion of the model to

include other fisheries besides just the U.S. FCZ. I would also suggest increased attempts

to collect more detailed and consistent information on foreign direct investment into U.S.

fisheries.
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APPENDIX A: LISTING OF ALASKA'S FISH PROCESSING FACILITIES THAT
CONTAIN JAPANESE DIRECT IN VESTMENT

This appendix provides a listing of fish processing facilities, located in Alaska,
that contain Japanese direct investments in 1989, 1993, and 1997. The processing
facilities came from three reports produced by the Alaska Legislative Research Agency.
Table A. 1 is legend that describes the codes used to characterize the processing facilities.
Table A.2 lists the fish processing facilities.

Table A.1
Legend

Source Report
Variable/Year
Type of SeafOod
Crab
Groundfish
Halibut
Herring
Salmon
Shellfish
Shrimp
Misc. finfish
Other Shellfish

Type of Operation
Company buyer
Catcher Processor
Exporter Fisherman
Floating Processor
Shorebased Processor

Processing Method
Canning
Cooking
Drying
Fresh (portioning)
Freezing
Pickling
Salting
Smoking
Roe Recovery
Other

1990

C

GF
H
HE
S

SF

Acronym
1994 1998

C Crab
G Groundfish
H Halibut
HE Herring
S Salmon

SH Shrimp
M Finfish
0 Other Shellfish

Potential
Assigned Surimi Processor

Cr
GF Yes
Ha
He
Sal

Shell
Shr
Fin
Otshell

Assigned
CB
CP
EF
FP
OSP Yes

Assigned
Can
Cook Yes
Dry
Fre
Fro Yes
Pick
Salt
Sm
Roe Yes
Ot Yes
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1990 1994 1998
CB B
CP C
EF
FP F

OSP Location

1990 1994 1998
C Canning
CK Cooking
D Drying
F Fresh (butchering)
FR Frozen
P Pickling
S Salted/Brined
SM Smoking

Roe Recovery
Other



Table A.2
List of Alaska's Fish Processing Facilities Containing Japanese Investment

Foreign Ownership Share Potential
Year U.S. Based Füm Japanese Major Minor Type of Seafood Processing Methods Surirni Plant

1989 Pribilof Island Processors Individuals 37 GE, He, Cr, Sal, I-Ia, Shell x
1989 Azuma Corp. Ivki Syorui Co. 5 (iF, Cr, Shell x
1989 Azuma Corp. haki Syorui Co. 5 (iF x
1989 Pelican Seafoods Inc. Kaikh International 100 GF, He, Cr, Sal, I-Ta, Shell x
1989 Sans Souci Seafoods Knsangi Ent, Co. 100 Cr, Sal, Ha
1989 Whitney Foods Kyokuyo Co. LtcL 100 He, Sal, Ha
1989 Vvlñtney Foods Kyokuyo Co. Ud. 100 Sal
1989 Whitney Foods Kyokuyo Co. UL 100 Sal
1989 Togiak Fisheries Inc. Mbet Corp. 100 He, Sal
1989 Alaska Pacific Seafoods Marubeni Corp. 100 (iF, Shell, Sal, Ha, He
1989 Bering Sea Fisheries Inc. MarubeT Corp. Sal
1989 E.C. Phillips & Sons Mambeni Corp. GF,He, Sal, Shell
1989 Kenai Packers Marubet Corp. 100 Sal, I-Ia, Shell
1989 North Pacific Processors Miube Corp. 100 (iF, He, Cr, Sal, Ha x
1989 North Pacific Processors Marubeni Corp. 100 (IF, Cr, Shell x
1989 Wards Cove Packing Co. Marubeni Corp. 20 GE, He, Sal, Ha x
1989 Wards Cove Packing Co. Miube Corp. 20 &,Sal
1989 Wards Cove Packing Co. Mbeni Corp. 20 He, Sal, Ha
1989 Wards Cove Packing Co. Marube Corp. 20 Sal
1989 Wards Cove Packing Co. Muithe Corp. 20 He, Sal, Ha
1989 Wards Cove Packing Co. Mambeni Corp. 20 GE, He, Sal, I-Ia, Shell x
1989 Wards Cove Packing Co. Marube Corp. 20 Sal
1989 Alyeska Seafoods Marubeni, Taiyo 65 GF, He, Cr, Sal, Ha x



Table A.2 (continued)

Foreign Ovncrship Share Potential
Year U.S. Based Firm Japanese Fvjor Minor Type of Seafood Processing Mthods &wini Plant
1989 Peter Pan Seafoods, Inc. Nichiro Corp. 99 I-Sa1
1989 Peter Pan Seafoods, Inc. Nichiro Corp. 99 Cr, Sal
1989 Peter Pan Seafoods, Inc. Nichim Corp. 99 GF, He, Cr, Sal, Ha x
1989 Peter Pan Senfoods, Inc. Nichiro Corp. 99 (IF. He, Cr, Sal, Ha x
1989 Unisea Inc. Nissui 100

1989 Unisea Inc. Nissui 100 GF x
1989 St. Paul Sifoods, Inc. S. Sasaki (US resident) 100 (IF x
1989 Westward Seafoods Inc. Taiyo 100

1989 Western AK Fisheries, Inc. Taiyou Fishety Co. 100 (iF, He, Cr, Sal, Ha, Shell x
1989 TowaAniica, Inc. TownFoodsCo. 100 Sal

1989 Town Antica, Inc. Town Foods Co. 100 Sal

1989 Trans-Aqua International Inc. ToyonkaKUd. 100 (IF x
1989 M&T Seafoods Unknown Cr, Shell
1989 Big Creek Fish, Inc. Yuasa-Fwiashohu Am. 89 Sal, Ha
1989 Ketchilan Seafoods, Inc.

1989 T.EAM Seafoods, Inc.
Yuasa-Funashohu Am. 100 (IF

fSal
x

1993 Alaska Pacific Seafoods beni Corp. 100 Sal, He, C (IF, Ha Fre, Fm, Can x
1993 Alyeska Stafoods Muitha Corp. 50 Fre, Coolc Fm, Salt
1993 Bering Sea Fisheries Inc. rub Corp. 25 Sal Fro
1993 Big Creek Fish, Inc. Yuasa-Funashohu Am. 100 Sal Fre, Fm, Salt
1993 Kenai Packers rubeni Corp. 100 Sal, He, Ha Fre, Fro, Can
1993 Nautilus Mrine Inc. Pegnsus Foods of Japan 20 Sal, He, (IF, Ha Fre, Fm, Salt x
1993 North Pacific Processors Mube Corp. 100 Sal, Cr, (IF Fre, Coolç Fro x



Table A.2 (continued)

Foreign Ownership Share Potential
Year U.S. Based Fiim Japanese Major Minor Type of Seafood Processing Methods Swhiii Plant
1993 North Pacific Processors Mubet Corp. 100 Sal,He Fro
1993 Pelican Seafoods Inc. Kaioh Suisan Co. Ltd. 100 Sal, He, Cr, Otshell, GF, Ha Fre, Cook, Fro X
1993 Peter Pan Seafoods, Inc. Nichim Corp. 100 Sal, He Fre, Fm, Can
1993 Peter Pan Seafoods, Inc. Nichim Cot1). 100 Sal, He, Cr, GF, Ha Fre, Fm, Can, Salt X
1993 Peter Pan Seafoods, Inc. Nichiro Corp. 100 Sal, Fle, Cr Fre, Fro, Salt
1993 Peter Pan Seafoods, Inc. Nichim Coip. 100 Sal, He, C (F, Ha Fre, Fm, Can, Salt X
1993 Sitka Sound Seafoods Inc. Marube Corp. 50 Sal Fre, Fro, Salt
1993 Sitka Sound Seafoods Inc. btheni Corp.
1993 Sitka Sound Seafoods Inc. be Corp.

1993 Togiak Fisheries Inc. kuiibe Corp.

50

50

100

Sal, He, Cr, Shr, Otshell, GF,

Sal, He, Cr, Shr, Otshell, GF,

Sal, He

HaFre, Cook, Fro, Salt X
HaFre, Cook, Fro, Salt X

Fro, Salt
1993 Trans-Aqua International Inc. Tbmen Coip. 100 Sal, He, GF, Ha Fre, Fm, Salt X
1993 Unipak Corporation Satochi Sasaki (US resident) 100 Cr, GF, Ha Fre, Cook, Fro X
1993 Unisea Inc. Nipin Sulsan Kaisha Ltd. 100 GF Fre, Fm, C X
1993 Unisea Inc. Nipin Sulsan Kaisha Ltd. 100 Cr, GF, Ha Fre, Cook, Fro X
1993 Western AK Fisheries, Inc. ha Corp. 100 Sal, He, Cr, Otshell, (iF, Ha Fre, Cook, Fro, Sm X
1993 Westward Seafoods Inc. Maruha Corp. 100 Cr, GF, Ha Fre, Cook, Fro, Salt X
1993 Whitney Foods Kyokuyo Co. Ltd. 100 Sal, He, Ha Fre, Fm, Salt
1993 Whitney Foods Kyokuyo Co. Ltd. 100 Sal Fre
1993 Whitney Kasilof Seafoods IncKyokuyo Co. Ltd. 100 Sal Fre
1997 Toho America Corporation Toho Ametica Corporation 100 Cr All
1997 North Pacific Processors Manibeni Corp. 100 All All X
1997 Peter Pan Seafoods, Inc. Nichiro Corp. 100 Sal, He Roe, Fm, Sail; Can
1997 Sitka Sound Seafoods Inc. North Pacific Processors 100 Sal Fre,



Year U.S. Based Finn Japanese

Table A.2 (continued)

Foreign Ownership Share

Major Minor Type of Seafood

Potential

Processing Methods Surirni Plant

1997 Alyeska Seafoods Maruha 50 6 He,Cr,GF,Ha Roe, Fro, Salt; J)y x
1997 Westward Seafoods Inc. Maruha Corp. 100 He,Cr,GF.Ha All x
1997 Unisea Inc. Nipin Sulsan Kaisha LtcL 100 All Roe, Fm, Salt x
1997 Bering Sea Fisheries Inc. uiibeni Corp. 25 Sal Roe, Fm, Salt
1997 Trans-Aqua International Inc Tomen Corp. 100 Sal All
1997 Peter Pan Seafoods, Inc. Nichiro Corp. 100 All All x
1997 Big Creek Fish, Inc. Yuasa-Funashohu Am. 100 Sal Roe, Fm
1997 Alaska Pacific Seafoods North Pacific Processors 100 All Fro, Can x
1997 North Pacific Processors Muiibeni / Benirei 71 18 All All x
1997 Western AK Fisheries, Inc. Martha Corp. 100 Sal,He,GF,Ha Roe, Fm, Salt x
1997 Peter Pan Seafoods, Inc. Nichim Corp. 100 Sal Roe, Fm, Salt
1997 North Pacific Processors Manibeni I Benirei 71 18 Sal, He, Fin Roe, Fro, Salt
1997 Sitka Sound Seafoods Inc. / Benhei 11 18 All Roe, Fm, Salt
1997 Sitka Sound Seafoods Inc. Marubeni / Benhei 71 18 All Roe, Fm, Salt
1997 North Pacific Processors Manibeni / Benii 71 18 Sa!,He,Fin Roe, Fro, Salt
1997 Nautilus Marine Inc. Pegasus Foods of Japan 20 Sal, He, GF, Ha Fro, Can
1997 Peter Pan Seafoods, Inc. Nichim Corp. 100 All All x
1997 Sitka Sound Seafoods Inc. Marubeni / Beniiei 71 18 All Salt; Roe, Fm x
1997 Sitka Sound Seafoods Inc. Marubeni / Beni 71 18 Sal Salt; Sm
1997 Sitka Sound Seafoods Inc. Manibeni I Benirei 71 18 All Roe, Fm, Salt x
1997 Sitka Sound Seafoods Inc. Mambeni I Benhei 71 18 Sal Fre,



APPENDIX B: ALTERNATIVE FISH PROCESSING INDUSTRY RESULTS

This appendix lists the econometric, count data analysis, results for the alternative

fish processing industry, based on the Poisson model. The alternative fish processing

industry is based on SIC codes 2091, 2092, 5142, and 5146. The set of SIC codes was

expanded to include codes 5142 and 5146 because, due to the heterogeneous production

methods of fish processing facilities, it may have been possible that Alaskan fish

processing facilities containing Japanese direct investment were classified under these

codes. These codes are classified under the wholesale trade for non-durable goods.

Specifically, code 5142 id defined as packaged frozen foods and code 5146 is defined as

fish and seafood. Table B-i presents the results for this alternative fish processing

industry.
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Table B-i
Count Data Model Fish Processing Results for an Alternative Set of SIC Codes Based on the Poisson Model

Notes: 1. U.S. represents the United States; WC represent the West Coast states; AX/WA represents the states of Alaska and Washington.
NegBin Tests are used to test the null hypothesis that the mean equals the variance, hence the Poisson model. NeBin I Test refers to thetest for negative binomial
where variance to mean ratio is constant. NegBin It Test refers to the test for negative binomial where variance to mean ratio is linear in the mean.

Correlation refers to the correlation between observed and predicted values,
4, * means significant at 10 percent. ** at 5 percent, # at 25 percent, and at 1 percent.

Alternative Fish Processing Results SIC Codes 2091, 2092, 5142. and 5146

Model I Model 2 Model 3 Model 4 Model 5

Variable US. WC AX/WA U.S. WC AK/WA U.S. WC AX/WA U.S. WC AX/WA U.S. WC AX/WA

Constant -26.93 -27.26 -31.85 3.06 3.78 2.14 -23.59 -2606 -30.87 8.12 6.80 2.98 5.86 4.18 1.23
t-value 0.00 000 0.00 0.52 0.55 0.26 000 0.00 0.00 2.17 # 1.51 * 0.56 1.77 ' 1.04 0.25

EXR -003 -0.02 -0.01 -003 -0.02 -001 -002 -0 02 -0 01 -0.02 -0.02 -0.01 -0.02 -0.02 -0.01
t-vaiue -1.76 * -1.15 -0.32 -2.02 '' -1.54 * -0.72 -1.50 * -1.11 -0.40 -1.73 * -143 * -0.71 -1.91 -1.56 * Q,79

WAGE -13.61 -6.93 0.44 -11.78 -8.31 -3.47 -606 -4.28 -1.16 -4.25 -408 -2.28 .8.20 -7.83 -4.60
t-value -1.45 * -0.68 0.04 -1.65 -1.05 -0.37 -1.23 -0.81 -0.18 -1.93 'e -1.67 * -0,83 -2.34 # -2.06 " -1.06

INT -2.22 -1.32 -2.17 -1.64 -1.29 -2.59 -3.61 -1.85 -1.85 -3.44 -228 -2.88 -2.53 -1.41 -2.29
t-value -0.84 -0.45 -0.57 -0.81 -0.58 -0.92 -1.61 * -0.76 -060 -259 -1 62 * -1.58 * -1.87 ** -1.00 -1.25

GNPpc 000 000 0 00 0.00 0 00 000 000 0.00 0.00
t-value 0.96 0.31 -0.15 1.11 0.56 0.13 2.31 # 2.13 # 1.15

SHARE 2.33 -0.93 -2.91 3.19 0.44 -1.03 -3 19 -2.96 -1.68 -2.79 -2.98 -1.99
t-value 0.39 -0.14 -0.34 0.58 0.07 -0.14 -1 94 -1.66 * -0.77 -2.16 # -2.10 ** -1.16

TP 2.3E-03 1.9E-03 1.SE-03 1.7E-03 1.9E-03 2.3E-03 2.1E-03 1.9E-03 1.9E-03 1.7E-03 1.9F,-03 2.3E-03 1.7E-03 1.9E-03 2 4E-03
t-value 1.49 * 1.18 0.89 1.79 1.67 * 1.63 * 1.41 * 1.16 0.92 1.79 1.66 1.63 1.77 1.68 * 1.65 *

TB1 32.39 32.11 34.36 33.11 32.52 32.41
t-value 1.6E-06 2.9E-06 1.7E-06 2.2E-06 2.8E-06 1.7E-06

TB2 33.14 32.19 33.91 33.67 32.56 31.98
t-value 1.6E-06 2 9E-06 1.6E-06 2 3E-06 2.8E-06 I 7E-06

Model Type Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson

Log-Likelyhood -22.79 -20.58 -17.17 -23.44 -21.17 -17.61 -2325 -20.63 -17.18 -24.08 -21 33 -17.62 -23.61 -21.17 -17.62

Correlation 0.43 0.44 0.45 0.79 0.80 0.77 043 0.44 0.45 0.76 0.79 0.76 0.79 0.80 0.77

NegBinlTest -1.31 -1.45 * -1.55 * -1.25 -1.43 * -1.57 * -1.18 -1.46 * -1.55 * -1.10 -1.46 * -1.57 * -1.21 -1.44 * -1.56 *

NegBinllTest -1.55 * -1.49 * -1.73 * -1.49 * -1.39 * -1.68 * -1.42 * -1.51 * -1.73 * -1.40 * 1.46 * -1.69 * -1.46 * -1.41 * -1.66 '



APPENDIX C: ADDITIONAL RESULTS

This appendix provides several tables that contain additional results from count

data model analysis. Table C-i lists the econometric, count data analysis, results for the

primary fish processing industry examined in this thesis. This fish processing industry is

based on SIC codes 2091 and 2092. This table contains all 5 models representing each

variable type tested. Table C-2 contains a pair-wise correlation matrix for the regressors.

Table C-3 provides a list of the log-likelihood ratio test results for each of the fish

processing models presented in this thesis. Tables C-4 and C-5 provides the

manufacturing industry results, nested and non-nested respectively, for each estimating

procedure based on model 4.
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Table C-i
Count Data Model Primary Fish Processing Results Based on the Poisson Model

Notes: 1. U.S. represents the United States; WC represent the West Coast states; AK/WA represents the states of.A.laska and 'Washington.
2. NegEin Tests are used to test the null hypothesis that the mean equals the vanance, hence thc Poisson model NegBin I Test refers tothe test for negative binomial

where variance to mean ratio is constant 1'TegBin II Test refers to the test for ne4ative binomial wheie variance to mean ratio is linear in the mean.
3 Correlation refert to the correlation between observed and predicted values.
4 * means sssficant at 10 percent, ** at 5 percent, fr at 2.5 percent, and at I percent.

PrimaryFishProcessing Results: SiC Codes 2091 and 2092
Model I Model 2 Model 3 Model 4 ModelS

Variable U.S. WC AK/WA U.S. WC AK/WA U.S. WC AK/WA U. WC AK/WA U.S. WC AK/WA
Constant -21.36 -19.90 -24.50 5.36 8.26 6.60 -20.37 -19.70 -27.87 8.82 929 5.23 6.40 5.96 2.87

t-value 0.00 0.00 0.00 0.79 0.98 0.65 000 0.00 0.00 1.99 1 68 * 0.79 1.67 * 1.24 0.49

EXR -0.04 -0.03 -0 02 -0.02 -0.03 -0.02 -0.03 -0.03 -0.02 -0.02 -0.03 -0.02 -0.02 -0.03 -0.02
t-value -1.65 * -1.26 -0.55 -1.59 * -1.40 * -0.99 -1.54 * -1.35 * -0.74 -1.44 * -140 * -1.04 -1.60 * -1.51 * -1.09

WAGE -15.18 -7.61 2.37 -9.96 -6.52 -1.98 -909 -8.15 -3.24 -4.45 -5.01 -3,79 -8.59 -9.39 -6.28
t-v1ue -1.25 -0.57 6.16 -1.15 -0.66 -0.18 .150 * -1.24 -0.43 -161 * -160 ' -1.08 -1.92 -1.91 -1.16

INT -3.76 -3.36 -2.31 -229 -2.08 -2.29 -4.74 -3.25 -110 -3.60 -2.44 -1.84 -2.64 -1.38 -1.17
t-value -1.18 -0.88 -0.50 -0.94 -0.75 -0.70 1.73 -1 07 -0.31 -2.26 # -1.42 * -0.91 -1.63 * -0.80 -0.58

GNPpc 000 000 000 0.00 0.00 0 00 0.00 0 00 000
t-value 0.59 -0.05 -0.44 0.67 0.16 .018 1.90 196 a'I' 1.12

SHARE 0.19 -4.79 -5.78 1.22 -2.55 -3.98 -407 -4.37 -229 -3.05 -374 -2.48
t-vlue 0.03 -0.53 -0.63 0.19 -0.33 _046 -1.93 -1.94 -0.90 -1.83 ** -204 -1.21

TP 2.4E-03 1.9E-03 I 9E-03 1.IE-03 1.1E-03 2.1E-03 2.2E-03 1.9E-03 2.OE-03 1.OE-03 1.lE-03 2.2E-03 1.OE-03 1.IE-03 2.2E-03
t-value 1 27 094 081 0.93 0.79 1.31 1.22 0.94 086 0.93 079 1.33 0.92 031 1.35

TB1 31.55 32.03 32.23 33.37 31 52 31.97
t-vue 2.8E-06 2.6E-06 2.8E-06 1.3E-06 2.3E-06 2.3E-06

TB2 33.26 33.06 32.01 3687 32.55 31.77
t-value 3.OE-06 2.78-06 2.8E-06 1.4E-06 2.4E-06 2.2E-06

Model Type Poisson Poisson Poisson Poisson Poisson Pcnsson Pmsson Pmsson Poisson Pozsson Poisson Poisson Pomson Po,sson Poisson
Log-Likelyhood -19.96 -16.85 -14.79 .20 86 -17.43 -1522 -20.13 -16.85 -'4.89 -21.10 -17.44 -15.24 -20.88 -17.48 -15.32
Correlation 043 0.42 0.40 074 077 071 042 042 0.40 0.72 076 0.71 0.74 0.77 071
NegEinlTest -0.89 -1.30 -1.20 -0.72 -1.22 -1.19 -0.83 -1.29 -1.19 -0.67 -1.23 -1.18 -0.72 -1.18 -1.17
NegBinllTest -1.23 1.52 * -1.38 * -1.16 -1.41 * -1.30 -113 -1.52 -1.39 * -1.05 -1.42 ' -1.30 -1.12 -1.38 * -1.30



Table C-2
Pair-Wise Correlation Matrix for Count Data Model Regressors

Table C-3
Log-Likelihood Ratio Test Results For Both Fish Processing Models

Notes: 1. Degrees of freedom is equivalent to the number of restriction
placed on the unrestricted models.

2. Log-likelihood results are for annual counts based on the Poisson model.
3 " means reject the restricted model at 5%.

4 A means reject the restricted model at 10%.
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Industry and Models Degrees of Geographic Region

Unrestricted Restricted Freedom U.S. West Coast Alaska

Primary Fish Processing Industries
Model I Model2 2 1.81 1.16 0.86

Model 3 1 0.34 0.00 0.20
Model4 3 2.28 1.19 0.89
Model 5 4 1.85 1.27 1.07

Model 2 Model 4 1 0.47 0.03 0.03
Model 5 2 0.03 0.11 0.21

Model 3 Model 4 2 1.94 1.18 0.70

Alternative Fish Processing Industries
Model 1 Model 2 2 1.29 117 0.87

Model 3 1 0.91 0.09 0.02
Model4 3 2.57 1.50 0.89
Model5 4 163 1.18 0.89

Model 2 Model 4 1 1.28 0.33 0.02
Model 5 2 0.34 0.00 0.02

Model 3 Model 4 2 1.66 1.41 0.87

EXR

WAGE
INT

GNPpc

SI-IARE

TP

1111

TB2

EXR WAGE INT GNPpc SHARE TP TB1 TB2

1.00

-0.89

0.22

-0.84

0.79

-0.52

0.04

-0.60

1.00

-0.20

0.98

-0.94

0.70

-0.25

0.79

1.00

-0.24

0.10

-0.18

-0.62

0.14

1.00

-0.97

0.70

-0.20

0.76

1.00

-0.69

0.30

-0.75

1.00

-0.05

0.37

1.00

-0.62 1.00



Variable
Constant

t-v alue

EXR
t-v alu e

WAGE
t-v alue

TN T

t-v alue

SHARE
t-value

TP
t-v alu e

t-v alu e

Log -L ike Iyh oo d

Correlation
Negflin I Test
NegBin II Test

Table C-4
Count Data Model Results for the Nested Manufacturing Industries Based on Model 4

M anufacturing I (Nested) Results for Model 4
Poisson

U.S. WC
6.65 5.82

14.29 6.30
-0.01 -0.01
-7.79 -2.92
-2.08 -2.78
-8.00 -5.20
-1.75 -2.40

-11.87 -7.98
-1.35 -2.10
-8.41 -6.67

2.3E-03 2.4E-03
19.29 9.82

-152.24 -81.47
0.90 0.85

21.06 6.79

13.08 3.86

N egative B mom ial I N egative B mom ial II
U.S. WC AK/WA
7.76 7.33
4.02 ! 3.62

-0.01 -0.01
-2.54 4 -2.04 **

-2,14 -3.22
-1.56 * -2.33 4
-2.43 -3.01
-5.09 -4.91

-1.59 -2.51
-1,78 **

2 1E-03 2.3E-03
5.14 ! 5.14

0.16 0.14
2.45 4 .92 **

102.57 -72.32
0.89 0.85

N otes: I . U.S. represents the United States; W C represent the West C oast states; AK/WA represents
the states ofAlaska and Washington,
NegBin Tests are used to test the null hypothesis that the mean equals the variance, hence the Poisson model.
NegBin I Test refers to the test for negative binomial where variance to mean ratio is constant. NegBin TI Test
refers to the test for negative binomial where variance to mean ratio is linear in the mean.
Correlation refers to the correlation between observed and predicted values.
* means significant at 10 percent, * * at 5 percent, 4 at 2.5 percent, and ! at 1 percent.

AK/WA U.S. WC AK/WA
3.00 6.99 623
1.09 4.72 3.48

-0.01 0.01 -0.01
-0.86 -2.69 ! -1.75 *

-2.00 -2.17 -2.83
-1.37 * -2.68 ! -2.93

-2.00 -1,89 -2.51
-2.32 4 -4.0% -4.55
-2.08 -1.26 -2.05
-230 4 -2.50 # -3.51

2.1E-03 2.3E-03 2.3E-03
2.93 6.14 4.96

8.86 2.47
2.77 2.19 #

-33.11 -97.43 -70.25
0.83 0.90 0.85

-0.71 --

-0.63



TP
t-value

Table C-5
Count Data Model Results for the Non-Nested Manufacturing Industries Based on Model 4

Manufacturing 2 (Non-Nested) Results for Model 4
Poisson

2.3E-03 2.4E-03

Log-Likelyhood -150.48 -79.39 -30.66
Correlation 0.90 0.86 0.80
NegBin I Test 20.58 ! 6 23 ! -0.70
NegBin 11 Test 12.77 ! 3.46 ! -0.89

Negative Binom ial I Negative Binomial II

N otes: 1. U.S. represents the United States; W C represent the W est Coast states; AK/WA represents
the states of Alaska and Washington.
NegBin Tests are used to test the null hypothesis that the mean equals the variance, hence the Poisson model.
N egB in I Test refers to the test for negative binomial where variance to mean ratio is constant. N egB in II Test
refers to the test for negative binomial where variance to m can ratio is linear in the m can.
Correlation refers to the correlation between observed and predicted values.
* m cans significant at 10 percent, * * at 5 percent, 4 at 2.5 percent, and ! at 1 percent.

Variable U.S. WC AKJWA U.S. WC AK/WA U.S. WC AK/WA
Constant 6 56 5 59 1 98 89 5 51 7 73 -"

t-value 14.01 5.96 0.65 2.43 4 2.47 # 3.9'? ! 3.56

EXR -0.01 -0.01 0.00 -0.01 -0.01 -- -0.01 -0.01
t-value -7.66 -2.72 0.45 -1.60 * -1.09 -2.54 # -2.02 **

WAGE -2.05 -2.71 -1.62 -2.14 -2.54 -2.16 -3.18
t-value -7.86 -5.00 -1.01 1.33 -1.63 * -1.56 * -2.33 4

IN T -1.73 -2.40 -2.0 -1.85 -2.50 -2.40 -2.97
t-v alue -11.69 -7.85 -2.12 -2.08 -2.86 5.03 ! -4.89

-1.86 -1.59 -2.48
-1.70 * -1.77 ** -2.78

2.. 4E-03 2.2E-03 2.3F-03
3.18 5,19 ! 5,24
2.30 0.16 0.13
1.32 2.42 4 1.85 **

-69.50 -102.30 71.57

0.85 0.89 085

SHARE
t-value

-2.06-1.33
-8.27 -6.42

9.8019.28

-1.27-2.00
-199 ** -0.91

2.lE-03 2.3E-03
2.60 ! 3.88

t-value
8.88
1.82 **

-97.15
0.90




