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Preface

This book originated from several purposes. The primary one is our
concern for the oceans and coasts and the life-supporting systems therein.
The declaration of the Year of the Ocean in 1998 brought some of these
concerns to the forefront and thus received global attention of the need
for coastal and ocean governance. Although some actions have been initiated
in the ensuing years, ocean management is still in its early, infant stage.
UNCLOS is not yet universally ratified, and sustainable ocean development
is not even being attempted. There is an obvious need to continue the
momentum of building public awareness and advocacy for sustainable
ocean development.

The authors of this book have all, over several decades, been associated
with the ocean and coasts, particularly with respect to marine environmental
management, in their different capacities as scientists, economists, lawyers,
teachers, managers, users of marine resources, national and international
civil servants, and administrators. We have all understood the immense
importance of the ocean and its resources for our human society and have,
at the same time, seen the following: the gradual decline of ocean living
resources; degradation of coastal areas, gulfs, and inland seas; losses in
biodiversity; destruction of habitats and ecosystems; degradation of water
quality by organic and inorganic wastes; and the impacts of natural and
manmade disasters on coastal communities, properties, infrastructures,
and industries.
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We have also been associated in different ways with the evaluation of
climate change and witnessed the apparent trends of changes associated
with climate variability. We have seen that efforts to implement management
of human uses of the marine resources and the environment can, at least
locally and subregionally, reverse the deterioration and improve the
socioeconomic conditions without compromising environmental quality (as
demonstrated by several coastal management programs of PEMSEA in the
East Asian Seas region). These observations are very encouraging indeed.
However, these efforts are far from being sufficient. Governments and
industries are not taking sufficient care of our ocean and coastal environments
especially in sustaining environmental services. Apart from representing an
immense natural capital, the coasts and oceans are necessarily parts of our
life-supporting system: without a healthy ocean, there will be no healthy
life on Earth. We realized the urgent need for serious implementation of
ocean governance especially in implementing proactive and adaptive
management measures to regulate human activities.

We understand the common interest of stakeholders in the sustainable
use of coastal and ocean resources and that ocean affairs should be
collectively governed by governments, local communities, industries,
nongovernmental organizations, and other stakeholders, through national
and international laws, policies, customs, traditions, culture, and related
institutions and processes. This implies a systems-oriented approach in
ocean governance, which is the basic philosophy used in preparing the
overview chapters of this book. The overview relates both to the existing
mainstream scientific understanding of the ocean, its environment, and the
international legal framework. The significance of specific ocean resources
is brought out in separate chapters, for instance on minerals, oil and gas
from the seafloor, on other energy extractions, on fisheries and aquaculture,
and on transportation. Food from the ocean is given a separate chapter, but
oil and gas resources from the sea are discussed in the chapter on other
ocean resources, and ocean circulation is discussed in the chapter on
weather, climate, forecasting, and climate change.

It has not been the aim, and indeed not feasible, to cover these subjects
in detail in this book. We have instead aimed at comprehensiveness in
covering the whole, following the seminal idea of Arvid Pardo that “the
problems of ocean space are closely interrelated and should be considered
as a whole.” The aim here has been to bring out the interactions: the linkages
between different components of the life-supporting system, the resources
and their uses, and the assets and their sustainability.

Based on our insights regarding major assets of the ocean, Part 1
summarizes their significance for both the human society and the marine
ecosystem, covering: ecological conditions, the life-supporting system,
living and nonliving resources, the hydrological cycle, the weather and



climate conditions, as well as challenges to their management and
sustainable development.

Several chapters in Part 2 provide comprehensive reviews covering a
wide array of subjects relevant to ocean governance including international
trade, regional cooperation, effectiveness of marine governance, public
awareness and information dissemination, coastal governance, and lessons
learned. This is aimed at elucidating the dynamics of regional cooperation
and bringing out the experiences and challenges from ongoing regional
actions especially in relation to the implementation of the global legal
framework. Part 3 on the other hand, gives several reviews of case studies
in selected regional seas ranging from the Arctic Ocean to the Wider
Caribbean region. A wealth of valuable information, experiences, and lessons
learned characterizes the chapters in this part of the book.

Parts 1, 2, and 3 bring out the global perspective on ocean governance.
The various case studies clearly put forward the interconnectivity between
each and every regional sea in terms of political, socioeconomic, cultural,
and especially ecological linkages. The various chapters of this book,
although authored by different experts appear to reach one consensus:
There is only one ocean and one people; thus, we need one vision to tie
us all together in ensuring that the only ocean we have on Earth can
continue to provide the ecological services that mankind has been enjoying
since time immemorial.

The lone chapter in Part 4 underscores the paradigm shift in the
traditional concept of ocean governance to a more proactive and dynamic
approach in securing the ocean for peaceful use. The fundamental conceptual
change stemmed from the increasing interest in the exploitation of the
exclusive economic zone, the relatively underexploited high seas, the
realization of the economic and ecological significance of a healthy ocean
to human lives, property, and economic well-being of the future, as well as
the rising importance of maritime trades and increasing concerns for
maritime safety and security. This chapter includes the conclusions forwarded
by the participants in a regional workshop at the 2006 East Asian Seas
(EAS) Congress on “Securing the Oceans” which are published in Tropical
Coasts. We thought this published article, after some minor refinements,
might serve as the concluding chapter of this book as this would provide a
new direction to ocean governance.

This book is primarily aimed at increasing the awareness of the general
public on coasts and oceans and at strengthening their understanding of
the functioning of the ocean, land-sea interactions, ocean dynamics, and
ecosystem functioning. We believe that a well-informed general public can
facilitate or increase government commitments in ocean governance that
would ultimately lead to a wider acceptance and ratification of the UNCLOS
and put pressures on local and regional governments and industries to act
decisively in coastal governance.

vii
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We also hope that this book can be a very useful reference material
to educational and research institutions in maritime studies, marine
affairs, environmental, and natural resource management.

The publication of this book is made possible through a grant from
The Nippon Foundation in support of the Research Task Team on the
Dynamics of Regional Cooperation on Oceans and Coasts. The grant is
managed through the Partnerships in Environmental Management for the
Seas of East Asia (PEMSEA) which also provided co-financing in the
implementation of the Task Team activities. Two workshops were organized:
one in London in 2004 and the other in Haikou City (China) during the
2006 EAS Congress. The outputs of the two workshops as well as those
from invited writers form part of the contents and conclusions of this book.

Appearing a decade after the Year of the Ocean 1998, which included
the release of the report of the Independent World Commission on the
Oceans, it is hoped that this book will further stimulate and strengthen
the pursuit of sustainable ocean development so as to secure the ocean
and its resources for our future generations.

Chua Thia-Eng
Gunnar Kullenberg
Danilo Bonga
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CHAPTER 1

Securing the Oceans:
Executive Summary

Janet Pawlak, Gunnar Kullenberg,
and Chua Thia-Eng

The oceans play a vital role in the life-support system of our planet
and also serve important human uses including for transportation and,
particularly in the coastal area, as a source of food, renewable energy,
recreation, fossil fuel, and other goods and services. Vast though the oceans
and their resources may seem, however, the large growth in human
population during the past century, human exploitation particularly of the
living resources, and the influence of human activities such as pollution,
habitat destruction, and the increasing releases of carbon dioxide and other
greenhouse gases reveal the vulnerability of the oceans and their coastal
margins to unsustainable practices. This book provides a summary of the
socioeconomic and cultural importance of the coasts and oceans in terms
of the exploitation of living and nonliving resources, transportation,
maritime trade, tourism, recreation, and other uses, emphasizing the need
for appropriate management and governance systems to provide for the
sustainable and rational use of ocean resources. The book also highlights
the perspectives on and essential elements of regional and ocean governance
with numerous case studies around the world. Without adequate governance
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and effective management of human activities, rapid economic development
will continue to lay the foundation for environmental disasters, resource
depletion, and use conflicts.

Given the size of the oceans and the regional seas and their inter-
connections, to be effective ocean management will require regional and
international cooperation. International cooperation is particularly necessary
to effectively and comprehensively address the global issues of control of
greenhouse gas emissions contributing to climate change and the long-range
transport of toxic chemicals and heavy metals. On the other hand, regional
cooperation is essential for strengthening implementation in different
geophysical, ecological, socioeconomic, political, and cultural environments.

In addition, ocean management needs to be integrated to cover all
relevant sectors and industries. The challenges involved are enormous and
although there are relevant international conventions and organizations,
as well as a large number of regional initiatives that contribute to some
aspects of marine management, the system is complex with many gaps in
coverage and problems in engaging countries and in enforcing agreements.

Economic Value of the Oceans

The ocean holds and provides a large number of assets that are
extremely important for our economy, security in the broad sense, and
development. These assets, discussed in the various chapters of this book,
include living resources — marine plants and animals such as fish and
shellfish — and a wide range of nonliving resources including salt, other
minerals (for example, magnesium, bromine, titanium, iron, chromium,
and deep-sea magnesium and phosphorite nodules), and sub-sea oil and
gas deposits. However, ultimately the most important resource of the ocean
may be the water itself, as freshwater from desalination, which will become
increasingly important as terrestrial sources of freshwater are depleted.
The ocean is also a source of renewable energy, from tides, currents, winds,
waves, and temperature differences between surface and deep water layers.
Market values can generally be assigned to the value of the living and
nonliving resources taken from the oceans, as well as to the other services
provided including transportation and trade, renewable energy, and tourism
and recreation.

The oceans also play a very large role in the Earth’s climate and
hydrological systems, serving to transport heat from warmer to cooler sea
areas and, together with the atmosphere, forming weather systems that
influence both land and sea. The ocean provides much of the evaporation
that later precipitates back to marine areas and to land as rain or snow;
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the precipitation that falls on land supports terrestrial ecosystems and
agriculture, with some of it sinking as groundwater or ultimately flowing
from catchment basins into rivers and back to the ocean, completing the
hydrological cycle. It is not possible to set market values on these life-
support systems of the Earth, nor on the oceanic and coastal habitats and
ecosystems that support marine life in all its diverse forms. Nonetheless,
degradation of marine and coastal ecosystems by human activities and
especially changes to oceanic and atmospheric processes as a result of
human-mediated global warming will result in large economic impacts
that will ultimately affect all countries.

Management of Human Uses of Ocean Resources

In order to govern and manage human uses of the assets of the ocean,
it is necessary to have a knowledge and understanding of these assets and
the impact of their use by humans. The study of commercial fish stocks
and the impact of fisheries on them has been an important field of marine
study for more than a century; while knowledge of the main commercial
fish stocks is generally adequate to serve as a basis for fisheries management,
factors such as multi-species interactions, food chain disturbances, and the
impact of rising water temperatures and increased carbon dioxide
concentrations in the sea (creating acidification) are additional sources of
uncertainty. Further important sources of uncertainty, however, usually
arise from incomplete, false or nonreporting of fish catches, unreported
discards of large quantities of unwanted fish, and illegal catches, which
complicate the scientific assessment of fish stocks.

Marine and coastal habitats and ecosystems provide the basis for life
in the sea, supporting marine productivity and food webs, and serving as
spawning, nursery, and feeding areas for marine organisms. However, our
knowledge about specific marine ecosystems and the nature and locations
of sensitive or critical habitats for marine life is often not adequate to
provide for sustainable use or adequate protection from inappropriate use.
Such knowledge is essential for effective management.

Currently, ocean and coastal resources are being used in an
unsustainable manner worldwide. Many of the fish stocks preferred for
human consumption show serious signs of overfishing and important
habitats for fish, such as coral reefs and seagrass beds, are being destroyed
by damaging fishing practices such as trawling or by polluted runoff from
rivers and land. Important coastal ecosystems, particularly wetlands, are
under increasing stress owing to increasing urbanization in coastal areas,
discharges of pollutants from industries, agriculture, and human settlements,

5



6

Chapter 1

coastal mining and aquaculture, and land reclamation. This depletion or
destruction of coastal and marine ecosystems and resources is non-
sustainable and damages the economy, security, and development.

Maritime trade continues to play an important but also increasing
role in the marine economy of the coastal nations throughout the world
particularly with the improvement of shipping and port facilities. Advanced
maritime transportation already enables speedy delivery of manufactured
goods or their parts from one country to another. On the other hand, the
projected demand for energy in the coming decades will certainly accelerate
the rate of offshore exploration for oil and gas and the development of
alternative sources of energy especially those generated by tides, currents,
waves, and wind. Maritime boundary and resource-use conflicts are
expected to accelerate as coastal nations are now looking to the seas and
oceans, especially their exclusive economic zones and the high seas, as the
emerging targets for their economic expansion.

Understandably, effective systems for governance and the management
of human activities to promote sustainability, peace, and security of the
ocean are urgently required.

As described further in this book, there are a number of regional
and international conventions, together with supplementary agreements
and protocols, which have entered into force that would, if fully
implemented, go a long way toward providing for the governance and
management required to attain a better level of sustainability. Under the
UN Convention on the Law of the Sea, coastal states have the right to
extend their jurisdiction to the continental margin or to a distance of 200
nautical miles from land — the exclusive economic zone (EEZ) — and
thus have the right to the resources located in this area. The importance
of the EEZ is demonstrated by the fact that about 50 percent of the ocean
is claimed by coastal states and there are presently disputes concerning
extensions of this area, showing the empowerment potential of the EEZ.

However, in addition to the right to exploit resources such as fish
and minerals in their EEZ, coastal states are also expected to accept
responsibility for management in these areas, particularly with regard to
the prevention of marine pollution from all sources — land, sea, and the
atmosphere — and the protection of threatened or endangered species
and sensitive habitats, such as wetlands. While management measures to
carry out these responsibilities usually are based on national policies and
laws, regional and/or international programmes or conventions often serve
as the basis, or the requirement, for such measures. Regional seas
organizations serve as forums for the discussion and agreement of policies
and types of management measures to be taken on a regional level; the
programs and activities of a number of these organizations are described
here. Relevant international agreements include the UNEP Global
Programme of Action for the Protection of the Marine Environment from
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Land-based Activities (GPA), with regard to pollution, and the UN
Convention on Biological Diversity, for species and sensitive area protection.

The effectiveness of these regional and international programmes and
conventions depends completely on the acceptance and implementation
of their requirements by national governments and this has been a very
slow process. However, as seen from the various case studies in this book,
apart from one or two specific cases, many regional conventions have fallen
short of effective implementation often resulting in a weak and unsustainable
secretariat and ineffective programme implementation.

Nonetheless, regional cooperation can be made to work, given time
and a reasonable focus with political will. A paradigm shift in the ways in
which the coasts and oceans are being managed might be timely. The
partnership approach for regional collaboration as shown in this book
presents an alternative to the current regional convention approach by
creating a working partnership between state and non-state partners in
addressing coastal and ocean issues. It is increasingly recognized that
governments alone cannot address the complex, transboundary management
problems of the coasts and oceans. The involvement of stakeholders in
planning and management is critical to forge a common vision, set targets,
and develop and implement management interventions.

Integrated management is a key element in coastal and ocean
governance, particularly policy and functional integration at all levels of
governance. The need to place more focus on protecting the functional
integrity of the ecosystems is even more urgent given the rapid rate of
damage done to natural resources and ecosystems. Ecosystem-based
management is a subsidiary principle of sustainable development and is
an accepted management approach of UNCED and Agenda 21 as well as
that of the WSSD. It may be advantageous for coastal and ocean governance
to re-emphasize the sustainable development objective and streamline
management actions towards this end. Because a large part of human
activities is located in the coastal areas as compared to human activities in
the EEZs and the high seas, major management priority should still be
directed towards coastal governance to address the more immediate and
urgent resource-use conflicts and other sustainable development issues.

Perhaps the goals and objectives of coastal and ocean governance
could be more readily achieved if they were to be guided by the popular
advocacy of “think globally (and regionally) but act locally.” It is indeed an
opportune time now to take advantage of the achievements made in
integrated coastal management (ICM) as illustrated in this book (for
example, in systematizing and codifying ICM), to effectively implement
ICM at the local government and community level and replicate the ICM
practices through a systematic scaling up process.

7
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International Issues

As the rights of coastal states are linked to their coastal waters and
EEZs, the rights of the international community are linked with the high
seas and the portions of the international conventions and agreements that
concern the high seas. For example, under the UN Convention on the Law
of the Sea, the mineral resources on the deep ocean floor beyond the EEZ
are beyond national jurisdiction and considered part of the Common
Heritage of Mankind. However, currently large parts of the resources
contained in and under the high seas are not covered by conventions.
Jurisdiction over these resources is subject to increasing debate in the
international community, emphasizing the potential empowerment related
to these resources.

Clearly, there is a need for a system of governance in relation to
the resources contained in and under the high seas that will provide for
their sustainable use and equitable sharing, as well as the adoption of
appropriate environmental and other relevant measures. It will be a
challenge for the international community to develop a system of governance
with an appropriate balance of the many competing interests —
economic, environmental, and ethical — that can be agreed, established,
and implemented.

Indeed, the challenge of ocean governance as a whole, also including
the EEZ, must be met directly and without undue delay to enable avoidance
of the serious consequences of overexploitation of resources and the
impacts of pollution and, particularly, global climate change.

The editors hope that the ideas and examples presented here will
provide material and inspiration for informed discussion of the concepts
and practical application of ocean governance and management, leading
to the development of management systems that provide for the rational
and sustainable use of ocean and coastal resources, as well as the protection
of the environment and biodiversity towards achieving a more secure
ocean. An important aspect of securing the ocean is the acceptance of
these goals by all stakeholders, which requires at least a basic understanding
of the underlying environmental and economic principles on which the
governance systems are based. This implies the need for education for
policy- and decisionmakers, resource users, and the general public concerning
the risks to the resources and the environment as well as to the economy
and security, and even cultural systems, of unsustainable activities; likewise,
the rewards associated with sustainable use of resources and a healthy
environment must be made apparent to all.
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CHAPTER 2

The Freedom of the Seas

Gunnar Kullenberg

The Need for Ocean Governance

Ocean governance may be defined as the means by which ocean
affairs are governed by governments, local communities, industries,
nongovernmental organizations, and other stakeholders through national
and international laws and policies, as well as customs, traditions, culture,
and the institutions and processes that these create. This definition was
given by Elisabeth Mann Borgese (1918-2002).

Several questions come to mind when discussing the issues of ocean
governance: [s it possible to make a persuasive case for ocean governance?
Why is it needed and how can it be achieved? Finally, can ocean governance
be legitimized? The analysis herein starts with some considerations of the
long-standing maritime practice of the freedom of the seas, wherein the
seas are primarily used as means of transportation. The analysis follows
with the implications resulting from the changes brought about by scientific
and technological development, including requirements for greater equity
among nations.

"
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The Principle, Its Motivation, and Its Challenges

Contrary to land space which is mostly owned property, the open
seas were, until very recently, regarded as common property. Everyone
had free use of ocean space beyond a small territorial sea for transport,
fishing, diving, treasure hunting, placement of submarine cables and
pipelines, and even waste disposal. There was no governance or management
of the open waters; it was a free-for-all. However, the situation gradually
changed during the second half of the last century. Attempts to introduce
responsible management were made. The concept of the Common Heritage
of Mankind was introduced. The United Nations addressed the problem
and the Third United Nations Convention on the Law of the Sea
(UNCLOS) was adopted in 1982. It entered into force in November 1994,
However, challenges and conflicts brought on by the conventional concept
of freedom of the seas remained.

The concept of “Common Heritage” originated from 17th century
Dutch jurist and philosopher Hugo Grotius (1583-1645), who is also
considered as one of the “fathers” of international law. He saw the ocean
as a great “integrator.” In his Mare Liberum [Grotius, 1609], he defined
Common Heritage as follows: “God Himself says — speaking through the
voice of nature in as much as it is not His will to have Nature supply
every place with all the necessaries of life, He ordains that some nations
excel in one art and others in another... So by {the} decree of divine justice,
it was brought about that one people should supply the needs of another.
Those therefore breaking this law destroy this most praiseworthy bond of
human fellowship, remove the opportunities for doing mutual service,
{and} in a word do violence to Nature Herself. For do not the oceans,
navigable in every direction, with which God has encompassed all the
Earth, and the regular and the occasional winds blow now from one quarter
or another give to all peoples a right of access to all other peoples.”

The principle of the freedom of the seas was accepted long before
Grotius. It was already recognized under Roman law, the doctrines of
which were essentially based on the Rhodian Maritime Code developed
approximately around 800 BC. It was also established as a principle in
Asian Seas and in the Indian Ocean, where peaceful maritime trade ruled.
Grotius prepared his thesis to defend the rights of the Dutch East India
Company to navigate and trade freely in these regions, where Spain and
Portugal endeavored to establish a monopoly on maritime trade, with the
use of armed vessels. At the time, European powers were developing trade
with India and other parts of Asia where spices, particularly pepper, were
plentiful. At about the same period China closed itself to outside trade by
land and sea, and destroyed its huge merchant fleet.
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In a bilateral treaty in 1494, Spain and Portugal divided the world
between themselves. The demarcation line was slightly to the west of the
Azores; Spain had all the land west thereof and Portugal claimed all the
land lying in the east. While the treaty had the blessings of the Church, it
was not accepted by the other nations of Europe. The freedom of navigation
and peaceful maritime trade had long been established in the Indian Ocean
and the Asian Seas, and had even been codified. In fact, as early as the end
of the 13th century, maritime codes had been compiled in Macassar and
Malacca [Anand, 2002].

In Europe, freedom of the seas has often been challenged. It did not
prevail after the fall of the Roman Empire. By the 13th century, European
regional seas were practically appropriated by different European nations
or trade groups. This was motivated by competitive trade and led to serious
and long-lasting conflicts. Nearly 400 years passed before Ambassador
Arvid Pardo of Malta revived Grotius’ freedom of the seas. He initiated a
process through which the international community would endeavor to
declare the resources of the open ocean and subsoil thereof as the Common
Heritage of Mankind. As such, they are beyond national jurisdiction. This
effort can be seen as a precursor to sustainable development.

In the years between Grotius’ and Pardo’s time, freedom of the seas
was continually challenged by various sea powers. During the Middle Ages,
in the Mediterranean and the Black Seas, Venice and Genoa strongly
opposed it; in the Baltic and North Seas, Sweden, Denmark, the Hanseatic
League, the Netherlands, and England did the same and even aspired, at
various periods, to dominate the sea trade. The continued regionalization
of the marine environment was commercially motivated. Clearly, there
was a need for some governance system applicable to all, based on
internationally agreed rules.

In the beginning, England was very much against sea dominance and
strongly defended the freedom of the seas. However, it changed its stance
when it developed into a sea power. Following the publication of Grotius’
book, England made a counterproposal against the freedom of the seas.
A book written by John Selden, entitled Mare Clausum, was published in
1635 [Fulton, 1911 and 1976]. His thesis, written for the English Crown, was
to prevail as the main reference for maritime law in Europe for about
2 centuries. European states tried to maintain control over as much of the
sea as their power permitted. Then, England changed its stance once more.
As the country’s sea power grew, it decided to support free trade over the
ocean. As the dominating sea power throughout the 1800s and part of
the 1900s, England became, once again, a very powerful advocate for
freedom of the seas. This stance became instrumental in helping the
principle gain general acceptance.

The support for freedom of the seas in Europe was commercially
motivated. Countries embraced it to satisfy their industrial needs. However,
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the freedom was basically limited to navigation and trade. The freedom of
fisheries was very much disputed, with continued conflicts between
European states. The maritime law practiced by the European states was,
to a large extent, controversial and ambiguous. Freedom of the seas mainly
implied non-regulation and a free-for-all attitude. Again, a need for placing
all nations under some internationally agreed rules-based system is
imperative. Unfortunately, no system of this kind was implemented until
the end of World War II. Most nations believed that the ocean and its
resources were not really important. This view changed dramatically
after 1945.

The Change: Resources, Competition, and Jurisdiction

Coastal states accepted the principle of freedom of the seas,
particularly in the context of global or regional maritime trade. This,
however, did not stop them from gradually expanding the adjacent zones
of the sea under their jurisdiction, to protect their own land and the shelf
sea resources. This action led to the establishment of many different zones
providing for preferential treatment, exclusive rights, or full sovereignty.
The process gradually but considerably reduced the parts of the ocean
where freedom of the seas prevailed. After World War II and triggered by
the Truman Proclamations of 1945 [Anand, 2002; Mann Borgese, 1995], the
process accelerated and resulted in a “terraneization” of the ocean.

The development of marine technology during and after World
War II led to discoveries of vast resources of enormous industrial and
economic importance in the ocean and the seafloor and changes in the
fishing industry. The ocean became a supplier of very significant resources.
Proclamations of continental shelves were made and exclusive fishery zones
were established and pushed further and further seawards. The Geneva
Conventions on the Law of the Sea of 1958 did not stop the process and
neither did the supplementary effort of 1960. At the time, the continental
shelf was defined as the area of the ocean floor from the mean water level
at the coast to the sharp change in slope of the seafloor marking the inner
edge of the continental slope. Slope changes occur at varying depths,
normally in the range of 130-150 m. The continental slope extends from
the shelf edge to the deep ocean floor. The width of the shelf thus defined
can range from 1 to 800 nautical miles. With this definition, it constitutes
less then 10 percent of the ocean floor.

The First United Nations Conference on the Law of the Sea, or
UNCLOS I, resulted in four conventions, which were adopted in Geneva
in 1958. These were the Convention on the Territorial Sea and Contiguous
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Zone, the Convention on the Continental Shelf, the Convention on the
High Seas, and the Convention on the Fishing and Conservation of the
Living Resources of the High Seas. These conventions reflected a sectoral
approach and failed to resolve a number of issues, such as the legal
definitions of the territorial sea and the limits of the continental shelf [Mann
Borgese, 1995]. The conventions were negotiated upon and ratified by some
maritime states. However, most of the developing countries emerging as a
result of decolonization were not involved.

The second UNCLOS was convened in 1960. Its goal was to address
the problems left unresolved by UNCLOS I. However, UNCLOS II ended
without concrete results.

The Malta Initiative

From a newly independent nation, there emerged one individual
who used the United Nations to prick the conscience of the world. On
1 November 1967, Ambassador Arvid Pardo of Malta delivered, on behalf
of his government, a 3-hour lecture to the General Assembly. He introduced
Item 92 of the Agenda of the General Assembly’s 22nd Session entitled,
“Examination of the question of the reservation exclusively for peaceful
purposes of the seabed and the ocean floor, and the subsoil thereof,
underlying the high seas beyond the limits of present national jurisdiction,
and the use of their resources in the interest of mankind.” Pardo presented
an analysis of the causes of the erosion of the traditional Law of the Sea
and the implications thereof. He drew attention to the large resources,
living and nonliving, available in the ocean, as well as in and below the
ocean floor. He stressed that the problems of ocean space are closely
interconnected and need be considered as a whole. The presentation,
together with proposals for alternative approaches, was done in such a
convincing way that the General Assembly listened and acted.

Among the many concerns raised by Pardo was the disposal of
radioactive wastes into the ocean and the seafloor. This matter was a
hotly debated issue at the time and the controversy continued until the
1970s, when dumping became prohibited. During Pardo’s time, the
London Dumping Convention had not yet emerged. The International
Atomic Energy Agency was the international body charged with addressing
the issue.

Pardo made other arguments for paying vigorous attention to the
ocean. One was related to the need to assist poor developing countries
emerging from the decolonization process. How could these independent
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states be helped, in the interest of all? One of the means possible was the
effective use of ocean resources.

The initiative of Malta and Pardo was very timely. Alongside dreams
of a new international economic order for a more equitable distribution
of wealth and resources, the initiative paved the way for the initiation of
UNCLOS III. The conference debated and attempted to resolve conflicts
of interests between individual states and the global community as a whole.
It became a match between the industrialized and non-industrialized
countries of the world.

UNCLOS IllI: Opportunities and Challenges

UNCLOS III entered into force on 16 November 1994. It was a very
significant step towards ocean governance for the benefit of all. The
Convention, signed at the end of the negotiations in 1982, greatly extended
the rights of coastal states, to the detriment of the global commons. The
Convention agreed on limits of 12 and 24 nautical miles from the coastline,
for the territorial sea and the contiguous zone, respectively. Additionally,
it introduced what was then a new concept of an exclusive economic zone
(EEZ) of 200 nautical miles which became apparent in the Santiago
Declaration of 1952 [Mann Borgese, 1995].

The Convention defines the continental shelf of a coastal state as
the seabed and subsoil of the submarine areas to the outer edge of the
continental margin, or to a distance of 200 nautical miles from the land.
The continental margin is where the deep seabed of depths above
2,000 m starts. The high seas are all parts not included in the territorial
seas, or internal waters of a state, or in archipelagic waters of an archipelagic
state. In the high seas, the earlier existing freedoms were essentially
maintained. These freedoms, mainly involving activities on the surface and
in the water column, include freedom of navigation, overflight, placement
of submarine cables and pipelines, construction of various installations,
fishing, and scientific research. All these activities were subject to the rules
of the continental shelf, taking into account requirements for the
conservation of living resources.

The Convention retained the customary principles. However, it
introduced rules addressing pollution, safety regulations, conservation, and
prevention of illicit traffic. Regrettably, there were no specified enforcement
mechanisms, financial incentives, or an international tax system to support
and stimulate implementation. There was no ecosystem or environment
insurance system. Separate principles and regulations were then introduced
proclaiming the seabed and ocean floor beyond the limits of national
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jurisdiction. These became known as the Common Heritage of Mankind,
also referred to as “the Area.” The principles and rules regarding the
Common Heritage of Mankind form Part XI of the Convention. In it, an
international tax system was initiated.

The extension of national jurisdiction went against the plea of Pardo.
The 1982 Convention, however, also included a system for the settlement
of disputes. This established the first international court, the International
Tribunal for the Law of the Sea, which dealt exclusively with Law of the
Sea matters, and is now headquartered in Hamburg, Germany.

UNCLOS III had other elements that were then considered unique
in an international convention. However, some leading industrialized
countries expressed strong reservations on Convention rules dealing with
exploitation of the seabed and subsoil outside national jurisdiction. A
special agreement on the Implementation of Part XI, “The deep seabed
Area,” was endorsed in 1994. And by November of that year, the necessary
number of signatories for enforcement was reached. This was 500 years
after Portugal and Spain divided the land east and west of the mid-Atlantic
between themselves, in 1494.

The principle of the Common Heritage of Mankind is in the
Convention, and so is the expansion of national jurisdiction in several
forms. This went against Pardo’s intentions. In particular, the EEZs provided
for a major peaceful transfer, possibly the largest in history, of natural
resources and gave responsibilities to national jurisdiction. The EEZ is a
revolutionary feature in many ways. While land-locked states are excluded,
only coastal states have the right and responsibility to exploit, develop,
manage, and conserve all resources in the zone, such as fish, oil, gas, sand
and gravel, sulfur and other mineral nodules, whether in the water, or in
the ocean floor of an area extending 200 nautical miles from its shore.
The EEZ added a new province to the country. Because of the EEZ, about
90 percent of all known and estimated hydrocarbon reserves in the seabed
and below fall under national jurisdiction. The same is true for almost all
known and potential offshore mineral resources. The mineral resources of
the deep ocean floor beyond the EEZ are excluded; they are part of the
Common Heritage of Mankind.

The most valuable fishing grounds are predominantly in the coastal
waters, hence, EEZ waters. The desire of coastal states to control the
fisheries in their adjacent waters served as the major driving force behind
the creation of the EEZs. The benefits for the states are evident; but are
they utilized? The Convention resolves conflicting claims, interpretations,
and measuring techniques by setting the 200-nautical-mile EEZ limit
as the boundary of the continental shelf for seabed and sub-
seabed exploitation.

A coastal state is granted the jurisdiction to protect and preserve the
marine environment in its EEZ. This also binds the state to control, prevent,
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and reduce marine pollution from all sources, be it from land, atmosphere,
and sea. Additionally, a coastal state can control marine scientific research
in its EEZ.

Research was accorded great importance in the Convention. It was
given a separate chapter, Part XIII, in which rules are specified. Freedom
to conduct marine scientific research is maintained, subject to limitations.
Research was to be conducted exclusively for peaceful purposes, with
appropriate methods and means. It should not interfere with other uses of
the sea, and should be conducted in compliance with all relevant
regulations adopted in conformity with the Convention.

International cooperation in research is strongly promoted. Within
its own EEZ, a coastal state has the right to regulate any research conducted
with the state’s consent. Such consent shall, after appropriate application
and in usual cases, be granted to other states or competent international
organizations. However, a coastal state may withhold consent to research
under certain specified conditions, particularly if the research is related to
exploration and exploitation of resources.

Lack of Enforcement and the Need for Integration

UNCLOS III provides for many rights and duties. However, the
vision of a more equal distribution of wealth and resources and economy
is gone, except the potential that is available in the EEZ. The challenge
now is to generate more equity within the EEZ, and help achieve
sustainable use of the EEZ resources. To achieve this goal, different
governing mechanisms at local, national, regional, and global level are
required. The Law of the Sea, as a constitution for the ocean, can serve as
the legal framework. However, its provisions must be translated into
concrete and doable actions.

At the global level, an important step in this direction was achieved
through the United Nations Conference on Environment and Development
held in 1992. This and subsequent actions at global levels during the 1990s
generated a number of supplementary agreements and conventions. Of
particular relevance for the ocean are Agenda 21, Chapter 17; Convention
on Biological Diversity; Framework Convention on Climate Change;
Agreement on the Implementation of the Provisions of the United Nations
Convention on the Law of the Sea of 10 December 1982 Relating to the
Conservation and Management of Straddling Fish Stocks and Highly
Migratory Fish Stocks; Code of Conduct for Responsible Fisheries; Global
Programme of Action for the Protection of the Marine Environment from



Chapter 2

Land-based Activities; and the Barbados Programme of Action for the
Sustainable Development of Small Island Developing States.

During the 1980s and the 1990s, the focus shifted to a new economic
order: liberalization, privatization, and globalization. Instead of providing
for a more equitable distribution of wealth and resources, all three resulted
in the opposite. The Convention on the Law of the Sea of 1982 and the
UNCED 1992 conventions and agreements are all very significant and
have been generally accepted. However, they have not been able to prevent
the gap between rich and poor countries from becoming even larger.
Economic battles over the subsidies of fisheries have been and still are
being fought elsewhere, such as between the International Monetary Fund
on the intergovernmental side and at the Global Economic Forum on the
nongovernmental side. As a consequence, organizations embroiled in these
battles are now widely recognized and appear frequently on the front pages
of newspapers.

Although environmental battles and conflicts over fisheries have been
very serious, they have not addressed the key issue of poverty alleviation.
Thus, there is a need for enhancing awareness and improving enforcement
mechanisms, such as economic incentives at the international level, to help
implement ocean governance and promote solidarity.

Environmental and business interests do not belong in the same
camp. This needs to be changed. As part of the current World Trade
Organization (WTQ) negotiations, an opportunity is emerging between
environmentalists and free traders. They are coming together to call for an
end to fishing subsidies at the global level. The significance of this was
pointed out recently by the Chief Executive Officer of Oceana and the
Vice-Chair of the U.S. Council for International Business.

Globally, fishing fleets are 250 percent larger than is advisable for
sustainable fisheries. The Food and Agriculture Organization of the United
Nations reports that over 75 percent of fish population is in jeopardy. In
2003, the international journal, Nature, announced that 90 percent of tuna,
marlin, and swordfish were gone [Myers and Worm, 2003]. This is alarming
because between 1-2 billion people depend upon fish as their only source
of animal protein and about 200 million people are employed in the
fisheries sector. WTO is the organization that addresses subsidies
problems. Its agreements are binding and they come with an enforcement
mechanism. Success in solving overfishing problems through combined
actions would further stimulate integrated efforts of the environmental
and business communities.

It is unfortunate that the globalization process has pushed back efforts
to achieve more equity, a balanced economic growth, and more respect
for the environment, including marine resources. This economically driven
process is a political choice. The case of shipping, or the transport of goods
across the ocean, is one good example of the implications of the process.
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Globalization, liberalization, and privatization have led to the
concentration of wealth and abilities to a few dominating shipping
companies. These companies alone — most of them mega-operators with
integrated transport operations — have the economic power and mastery
of technology to survive present conditions and policies, which allow for
“the legal fiction of flag territory at sea.” Developing countries cannot
compete and have been essentially shut out from the scene. Still, the
freedom of the seas has been maintained in this case, implying that the
international community has not been able to put in place the required
governance system. The flag of convenience implies the absence of a
genuine link between flag states and vessels carrying the flag [Behnam, 2004].

The situation demonstrates the weakness of the conventions; they
have no enforcement mechanisms. They are without real teeth. It is only,
possibly, with an acceptance of all the four dimensions of Pardo’s Common
Heritage of Mankind — economic, environmental, peace and security, and
ethics — taken together as a whole, that we could achieve what appears
to be more necessary and urgent: a global solidarity to achieve at least a
minimum equity of wealth and resources.

Reservations are growing socially and politically about globalization,
which is primarily motivated and driven by economic interests. The rich
are getting richer. The imbalance and inequity are increasing. Such things
could only lead to an economic crisis of global dimensions, if not a total
collapse of globalization. The first globalization of 1800-1900 ended with
the Wall Street crisis in 1929 and the Great Depression. These two events
led to the gradual establishment of the social democracies in Europe with
more equal distribution of resources and a greater solidarity.

However, the current globalization process is weakening the foundation
of that social order. One possible response to these current concerns is
regionalization, in the form of trade and investment blocs. As indicated
above, this approach was used in earlier times to protect trade interests.
We are currently seeing trends towards this. In the 1970s, regionalization
was the initial response to concerns about the marine environment.

The International Ocean Institute (IOI) studied the development
of the Mediterranean region and its relation to marine environment. The
study found that the Mediterranean Basin forms the basis for a broadly
defined social and economic community of interests, as well as a natural
ecosystem. It also found that it was timely to move towards the
strengthening of that community, so as to enhance the welfare of all
nations and peoples in the region. This analysis was published in 1972.
The 101 study stressed that increased comprehensive cooperation among
all Mediterranean countries would create conditions for peace and
enhanced security. It identified the following needs: (1) the need for an
environmental early warning system; (2) the need for immediate attention
to the pollution problem; (3) the need for improved use of fisheries
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resources; (4) the need for integrated programs of soil, water, and forest
management; (5) the need for harmonizing key national economic policies;
and (6) the need for planning for regional development and environmental
conservation. The study was considered revolutionary and was deemed
20-30 years ahead of its time. The findings contributed to the momentum
that led to the development of the Mediterranean Action Plan, through
the UNEP Regional Seas Programme, and the related Barcelona Convention,
which originally limited itself to the environmental sector.

The enforcement of UNCLOS in 1994 put emphasis on implementation;
the UNCED 1992 agreements and conventions pointed to the same
direction. The international community has agreed that some sort of ocean
governance is needed. Implementation must be achieved through the will
and direction of governments. The private sector, civil society, and
nongovernmental organizations (NGOs) must be included in the process
and must play their parts. This participation highlights the present need
for adjustment of the national and, to some extent, international institutions
so that they transform from being sectoral to intersectoral.

New institutional models must be tested before they are adopted
and put in place. One requirement is openness or transparency, which will
create and stimulate trust; and vice-versa, trust will stimulate openness.
This was stressed by Niels Bohr in his Open Letter to the United Nations
in 1950 bringing out the need for an international mechanism to control
nuclear power uses and nuclear proliferation [Rozental, 1985, 1994 and 1998].
The requirement of openness needs to be met by individuals, institutions,
societies, and nations.
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CHAPTER 3

Sustainable Development
and the Ocean

Gunnar Kullenberg and Ulf Lie

Sustainable Development

The term “sustainable development” appeared in the vocabulary of
international organizations as early as the 1960s. However, it attained
international attention only with the publication of the report of the World
Commission on Environment and Development (WCED) in 1987. In this
report entitled Our Common Future, sustainable development is defined
as “development that meets the needs of the present without compromising
the ability of future generations to meet their own needs.”

The report demonstrates the relationship between environmental
issues and the problems of inequity and poverty. It lists the following
requirements in the pursuit of sustainable development:

e a political system that secures effective citizen participation in

decisionmaking;

e an economic system that is able to generate surpluses and technical

knowledge on a self-reliant and sustained basis;

« a social system that provides solutions for the tensions arising from

disharmonious development;
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a production system that respects the obligation to preserve the
ecological basis for development;

ea technological system that can search continuously for new
solution;

e an international system that fosters sustainable patterns of trade
and finance; and

e an administrative system that is flexible and has the capacity for
self-correction.

Our Common Future contains detailed descriptions of the state of
developmental and environmental issues in a number of its sections,
specifically, Part Il - Common Challenges. The state of the world’s oceans
is discussed under the chapter Managing the Commons. It begins with: “In
the Earth’s wheel of life, the oceans provide the balance.” It goes on to
describe how this essential balance is threatened by human activities, such
as overfishing, marine pollution, and various land-based developments.
While these threats are particularly felt in coastal areas, the WCED also
draws attention to possible threats to the open ocean posed by long-range
transport of environmentally harmful substances, by ocean currents or
atmospheric movements. In the discussion about the need for improved
ocean management, the WCED “is convinced that sustainable development,
if not survival itself, depends on significant advances in the management
of the oceans.” In its call for improved ocean management, the Commission
draws attention to the need for efforts at national, regional, and global
scales, but emphasizing their interdependence in the realm of ocean.

Sustainable development has become almost a household term in
our time. It is used in a very wide, and perhaps often misunderstood,
context among internationally oriented, progressive individuals. The term
clearly belongs to the realm of social sciences with strong normative
overtones; the goal of sustainable development being the achievement of
social justice and equity in time and space. Although the destruction of
important life-supporting functions of ecosystems is seen as a threat to
sustainable development, the term is clearly anthropocentric. Human
welfare is the starting point and thus the justification for sustainable
development; ecological sustainability is not a goal in itself.

Sustainable development may also be given a more descriptive
connotation: it implies economic and social development maintained over
time. It also implies empirical issues, such as sustainable use of renewable
and nonrenewable resources, sustainable waste management and sustainable
organization of economic and social systems. Such issues are global in
scope. However, their basic underlying theme is concern for equal
opportunities to reap benefit from global economic potential, as well as
the common responsibility to protect the Earth'’s life-support system.
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Values of the Ocean

The economic potential of ocean resources clearly plays an important
role in the sustainable development of coastal and island states. However,
it is not easy to estimate this potential. One reason is that many ocean
economic activities are very closely interwoven with land-based activities
[Mann Borgese, 1998]. While there is little doubt that the first-hand value of
fish landings is a part of ocean economy, it is debatable whether this is
also true for the related land-based industry, such as canneries or factories
for processing to fishmeal and oil. Similarly, the value of offshore crude
oil production is undoubtedly part of ocean economy. But where does the
value added by land-based refineries belong?

More than 90 percent of the goods in international trade are carried
by ships; does it make sense to include the value of the shipment as part
of ocean economics? According to Mann Borgese, the answer is yes because
were it not for opportunities for shipping, much of the goods would not
be produced. A good example that drives this point across is the case of
the tourism industry. Enormous tourism-related investments are made in
hotels, restaurants, shopping areas, and golf courses in coastal areas. These
activities are still deemed parts of ocean economy because it is highly
unlikely that the investments would be made if the ocean were not there.

There are other difficulties in quantifying the ocean’s potential. One
is the fact that a large portion of the ocean’s wealth is based on a non-
property and nonsovereignty concept. Another is that a large part of the
ocean’s value is nonquantifiable in market value. A third is that risks are
much greater in the ocean than on land, as was amply demonstrated by
the first development of insurance related to maritime trade [see Chapter 4].
Ocean economics goes beyond the market economy and must deal with
resources that need to be governed and managed, but cannot be
appropriated. The size of marine living resources is changing due to
variability of physical and climatic conditions. Attempts to introduce
property concepts into the management of the ocean’s living resources
have failed [Mann Borgese, 1997]. The ocean is part of our life-support system
and this role cannot be quantified in terms of market value.

Unfortunately, the institutions that we have are not equipped to deal
with such a situation. The incentive structures of present governance and
institutions are mismatched; and short-term local incentives are not
effective in achieving long-term, regional-to-global goals. Overfishing is
an example. Short-term economic interests led to exploitation of resources
to the point of collapse [Costanza et al., 1993]. Mann Borgese [1997, 1998]
analyzed the impact of this to ocean governance and development. One
important point is that ocean development requires advanced technology
and hence, technological cooperation in the marine sector is very essential.
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Without much-needed technologies, developing and least developed
countries cannot meet the responsibilities inherent in the international
legal instruments and other international agreements that they have signed
on to. Shipping is one example that demonstrates this situation
[Behnam, 2004].

Sustainable ocean development and management can contribute to
the solution of some major problems that we face today, including
diminished work opportunities in developed countries and poverty in
developing ones. The sustainable use of ocean resources forms part of the
Plans of Action of the 2002 World Summit on Sustainable Development
(WSSD). Ocean management requires new sources of funding support.
The systems of international taxation on industries, as envisaged in the
United Nations Convention on the Law of the Sea (UNCLOS) Part XI,
should be seriously considered and pursued. Sustainable ocean development
requires a longer time frame and the development of ocean economy is
generally not compatible with those market-oriented enterprises that are
driven by short-time benefits. To adjust to this requirement, we must
provide education on long-term development and its benefits. We need a
common vision on how to use our oceans including the development of a
functional insurance and legal systems as well as good governance. The
achievement of sustainability should become an incentive not just a tradeoff
[Cross and Guyer, 1980, cited by Costanza et al., 1993].

The ambiguity of what to include or exclude in ocean economy is
reflected in published estimates of the worth of global ocean economy. In
the report of the Independent World Commission on the Oceans (IWCO),
the gross domestic product (GDP) of the ocean is estimated to be
USD 1 trillion [IWCO, 1998]. Mann Borgese, on the other hand, included the
total value of ocean-related goods and services and came up with a gross
ocean product of about USD 7 trillion. The major part of the difference is
attributed to Mann Borgese’s inclusion of the value of the goods transported
by ships at USD 5.2 trillion and international communications in submarine
cables, with a value of USD 1 trillion. These were not counted by IWCO.

Regardless of which estimate of ocean economics one prefers to use,
both estimates are dwarfed in comparison to the estimated global gross
national product (GNP) of USD 18 trillion [Costanza et al., 1997]. In an era
of market economy and associated politics and confronted with such
disheartening facts, one can understand the lack of enthusiasm for
investment in ocean affairs. However, those facts are limited to the
commercial value of the ocean, whereas an estimate of the noncommercial
value of the ocean to the global life-support system is normally not included
due to lack of data. Still, there is a widespread, intuitive acceptance that
economic worth of ecosystem services, such as nutrient cycling, gas
regulation, recreation, and natural defense against natural disasters, can
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represent real values. The tricky part comes in the conversion of such
perceived values into its monetary equivalent.

In the last decades, we have witnessed the coinage of a new term:
“ecological economy.” This is a new branch of economy that endeavors to
develop methods for estimating the value of nonmarket commodities. As
a rule, these values are not based on hard, statistical data, but rather on
indirect assessments including interviews and other methods for measuring
the public perception of ecological values. In particular, the “willingness-
to-pay” method is used.

This approach has not escaped criticism. Some environmental groups
find the idea of setting monetary values on ecological services almost
immoral and they fear that the next step might be a discounting of the
natural capital that ecological services represent. On the other hand, the
criticisms of economists focus on the lack of realism and precision in the
methods. However, as this branch of economy is still in its infancy,
ecological economists accept such criticism. Even so, they maintain that
the values should be real and increased attention to methodology
development will enhance the precision of estimated values.

In an article published in Nature [Costanza et al., 1997], a group of
ecological economists attempted to estimate the global value of 17
ecological services. The mean global annual value was estimated to be in
the range of USD 16-54 trillion and was pegged at approximately
USD 33 trillion. Of this, the contribution of ecological services of ocean
ecosystems amounts to 65 percent, or USD 21 trillion. It must be noted
that this is nearly 20 times the commercial added value of ocean activities,
and is about equal to the total world GNP of USD 18 trillion. The authors
took into consideration the various sources of uncertainty affecting the
estimates, but they are of the opinion that with improved methods, the
estimates would be higher rather than lower. At any rate, the approach of
ecological economics is an important starting point towards a more precise
valuation of ecosystem services. Furthermore, it emphasizes the serious
consequences if irreversible changes occur in the components of the global
natural capital.

The 1992 United Nations Conference on
Environment and Development (UNCED)

Among the International Commissions established under the auspices
of the United Nations for the consideration of global issues, the World
Commission on Environment and Development (WCED) appears to be
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the most successful in generating and stimulating public debate. The main
reason may be that WCED preceded a major international conference,
the United Nations Conference on Environment and Development
(UNCED). UNCED further developed the issues considered by WCED
and suggested instruments for political action.

UNCED, also known as the Earth Summit or the Rio Conference,
took place in Rio de Janeiro, Brazil, in 1992, 20 years after the Stockholm
Conference on the Human Environment and 5 years after the release of
the WCED report. The Conference was meticulously planned by the
UNCED Preparatory Committee (PrepCom), which was established in
1990. The five PrepCom meetings, held between 1990 and 1992, were
open to all UN Member States. Representatives of UN organizations
participated in the meetings as observers.

Perhaps the most remarkable and valuable characteristic of PrepCom
was the involvement of nongovernmental organizations (NGOs) in the
preparations. Statements of NGO representatives contributed significantly
to the process. More importantly, the NGO representatives had the
opportunity to discuss the issues among themselves. In addition, an effective
electronic communications system was established, which provided updated
information about the PrepCom process and stimulated the NGOs’
participation through electronic networking. The efficient dissemination
of information led to a number of preparatory meetings on different
segments of society; an example was the international conference on an
Agenda of Science for Environment and Development into the 21st
Century (also known as ASCEND 21), which was held in Vienna from
24 to 29 November 1991.

UNCED was attended by representatives of 182 governments, in
addition to a high number of representatives of intergovernmental and
nongovernmental organizations and more than 8,000 representatives of
the media. At the end of the conference, more than a hundred Heads of
State attended the Earth Summit. As activities were closely followed by
the international news media, debates on issues were quickly brought to
the attention of the general public.

Parallel to UNCED, another major meeting also took place in Rio de
Janeiro. This was the 1992 Global Forum, in which thousands of individuals
and organizations debated issues on environment and development, in a
considerably less formal but equally serious environment than that of the
official conference.
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A Growing International Framework:
Challenges of Implementation and Enforcement

The main outcomes of UNCED were: the Rio Declaration on
Environment and Development, the Framework Convention on Climate
Change, the Convention on Biological Diversity, and Agenda 21.

Rio Declaration

The Rio Declaration is a set of key principles to guide future
development.The principles are built on ideas from the Stockholm
Declaration of the 1972 United Nations Conference on the Human
Environment [Agenda 21, 1993; UN, 1972]. These principles, which have been
in the forefront of public debate during recent decades, touch on timely
issues, such as: the right of nations to exploit their own resources while
ensuring environmental protection; the need to eradicate poverty; the need
to ensure women’s full participation in all efforts to achieve sustainable
development; and the interdependence of peace, development, and
environmental protection. As the principles were selected by consensus,
they are hardly controversial. All Heads of State present adopted
the Declaration.

The Rio Earth Summit adopted two conventions, one on climate
change and the other on biodiversity.

UN Framework Convention on Climate Change

The United Nations Framework Convention on Climate Change is
based on the scenario that greenhouse gases resulting from human activities
contribute to climatic changes that may have adverse effects on natural
ecosystems and hence, on human society. The Convention’s aim is to
stabilize greenhouse gases in the atmosphere, thus allowing ecosystems to
adapt naturally to climatic changes. The goal is to reduce the emissions of
carbon dioxide and other greenhouse gases to 1990 levels. Such reduction
will require drastic changes in the energy policies of states and thus have
major economic and political consequences. In the realization that most
greenhouse gases are emitted from industrialized countries, the Convention
suggests that these countries take the lead in fighting human-induced
climate change. In addition, these countries are enjoined to help developing
countries deal with the requirements of the Convention.

The roles of the ocean in the control of climate change and the
possible effects of climate change on the ocean system have been central
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themes in the climate debate. The enormous ocean water masses have a
large capacity for uptake, storage, distribution, and release of heat and
carbon dioxide, which control the climate development to a considerable
extent. Global warming may cause thermal expansion of the seawater and
melting of land ice, resulting in rising sea levels. This is a major concern
for many low-lying countries and small island states that fear increased
flooding and saltwater intrusions in aquifers. Improved knowledge of the
ocean system is, therefore, necessary to reduce uncertainties about the
causes of climate change and to improve predictions about its effects.

Convention on Biological Diversity

The initiative to adopt the Convention on Biological Diversity was
based on the realization that human activities of our time threaten species
and ecosystems at an unprecedented rate. About 1.7 million species are
known to science, but the high rate of discovery of new species indicates
that the number is grossly underestimated. Human activities, particularly
in terrestrial and freshwater ecosystems, have destroyed natural habitats
for many species. In fact, it is estimated that 2—8 percent of the Earth’s
species will become extinct in the next 25 years.

The consequences of species extinction are not easily ascertained
because in the present state of our knowledge, the biological role of
individual species is not very well known. However, the consequences of
overexploitation on species populations and ecosystems are more readily
discernable. Indiscriminate use of pesticides, large-scale slash-and-burn
practices in forests, overgrazing of rangeland, overexploitation of marine
fisheries, pollution of freshwater and the coastal seas, and other human
practices of a similar nature may seriously affect the global life-
support system.

International concern in the reduction of biological diversity was
voiced at the 1972 Stockholm Conference and intensified in recent decades.
During that period, there was also a rapid development of biotechnology
and a considerable interest in utilizing genetic and other biological material
in various commercial enterprises. While these two developments are
mostly seen as a threat to biodiversity, it is undeniable that new concepts,
such as the concept of “patent on life,” could further enhance the existing
economic inequality.

Time, therefore, was ripe for a legally binding document in the form
of a convention at the 1992 UNCED. Its purpose is to safeguard biological
diversity and ensure a sustainable and just utilization of biological
resources. Biological diversity, as specified in the Convention, “means the
variability among living organisms from all sources including, inter alia,
terrestrial, marine, and other aquatic ecosystems and the ecological
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complexes of which they are part; this includes diversity within species,
between species, and of ecosystems.” Biological resources are defined as
“genetic resources, organisms or parts thereof, populations, or any other
biotic component of ecosystems with actual or potential use or value for
humanity.” Such all-encompassing definitions are, on one hand, a guarantee
that no aspect of the biological variability will be neglected. On the other
hand, they set the stage for complex identification and interpretation of
the consequences of possible violations. The future will show if national
and international control mechanisms are sufficient to meet the expectations
of the convention.

Agenda 21

Perhaps the most important outcome of UNCED was Agenda 21, a
300-page comprehensive strategy for action for the global community,
describing how population growth, consumption patterns, and technology
are the major driving forces of environmental changes. Policies and
programs to achieve a sustainable balance between consumption, popu-
lation, and the Earth’s life-supporting capacity are suggested. National
governments are charged with the major responsibility for change, in close
partnership with international organizations, businesses, regional, state,
provincial and local governments, NGOs, and citizens’ groups.

Eradication of poverty by ensuring poor people’s access to the
resources they need to live in a sustainable way is a central theme in
Agenda 21. By their adoption of Agenda 21, industrialized countries
recognized their responsibility for improving environmental conditions, as
well as providing help to other nations so that they can develop in ways
that have less environmental impacts. A major element in such help is
capacity building, or building the expertise to plan and carry out sustainable
development decisions.

Agenda 21 consists of 25 chapters dealing with all major issues of
environment and development. Ten of the chapters address protection and
management of components of natural systems. Chapter 17 is entitled
“Protection of the oceans, all kinds of seas, including enclosed and semi-
enclosed seas, and coastal areas and the protection, rational use and
development of their living resources.” The chapter is divided into seven
program areas, namely:

o Integrated management and sustainable development of coastal

areas, including exclusive economic zones;

e Marine environment protection;

« Sustainable use and conservation of marine living resources of the

high seas;
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o Sustainable use and conservation of marine living resources under
national jurisdiction;

o Addressing critical uncertainties for the management of the marine
environment and climate change;

o Strengthening international, including regional, cooperation, and
coordination; and

o Sustainable development of small islands.

Each program area of Agenda 21 includes detailed discussions on
the basis for action; objectives; management-related activities and data and
information; international and regional cooperation and coordination;
means of implementation, with financing and cost evaluation, scientific
and technological means; human resource development; and capacity
building. Agenda 21 is not a convention in which the commitment of
states are legally binding, but rather a “code of responsible conduct.”

The difference between the two types of instruments is demonstrated
in the use of language. While the articles of the conventions often start
with “States shall,” the comparable term in Agenda 21 is “States should,
where and as appropriate.” However, the mere existence of Agenda 21 is a
constant reminder for governments and a reference for NGOs in their
efforts to enhance awareness of the general public. It sets the stage for
concerted actions towards sustainable development and global equity.
Several regional and even national Agenda 21s have subsequently
been developed.

With sustainable development as the common vision, there is a need
for integration, intersectoral work, and institutional reorientation. The
Brundtland Report, Our Common Future [WCED, 1987] and Agenda 21 [1993]
give guidelines on the institutions needed for achieving sustainable
development. These needs can be contained under four headings
[Mann Borgese, 1997]. The institutional framework must be: (1) comprehensive;
(2) consistent; (3) trans-sectoral and multidisciplinary; and (4) participatory
and bottom-up, rather than top-down.

A comprehensive framework is one that provides linkage from local
levels of coastal communities to provincial and national levels of governance
to regional and global international organizations. This meets the needs
of transparency.

A consistent framework is one where regulatory and decisionmaking
processes and mechanisms at all levels of governance are compatible. For
the ocean environment, this need is very clear and refers to fisheries,
pollution, and shipping.

A trans-sectoral and multidisciplinary framework recognizes the fact
that “the problems of ocean space are closely interrelated and need be
considered as a whole.” Additionally, it means that all actors or stakeholders
in the marine environment should play active roles. Boundaries between
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levels of governance, sectors, and disciplines are transparent, and the
scientific community must be in a position where it can participate in
decisionmaking and management.

Institutional arrangements based on these principles will vary from
region to region. However, ongoing evolution is in this direction. One
example is the approach adopted by the Partnerships in Environmental
Management for the Seas of East Asia (PEMSEA), which involves
intergovernmental, interagency and interstakeholder partnerships at regional,
national, and local levels. PEMSEA’s approach brings forward a new concept
that the efforts of governments alone is not adequate to resolve the
complex problems of ocean governance and that a combination of efforts
from governments and all stakeholder partners are essential in achieving
sustainable development. Such partnership will strengthen the commitments
of all sectors of the governments and civil society to implement international
instruments, agreements, and protocols more readily than it used to be
[PEMSEA, 2004; Chua et al., in this volume].

The need for followup is evident and should constitute a major
requirement for the adjustment and restructuring of the United Nations
Environment Programme (UNEP) Regional Seas Programme, which has
also been initiated through the linkage with the implementation of the
Global Programme of Action for the Protection of the Marine Environment
from Land-based Activities (GPA). Mann Borgese [1997] identifies six
institutional implications for regional cooperation, namely: the mandate
of the conventions, their geographical scope, integrated coastal and ocean
management, representation in convention organs and in their executive
bodies, the creation of regional commissions for sustainable development,
and linkages from the local, national, regional, and global levels.

UN Informal Consultative Process on Oceans
and the Law of the Sea (UNICPOLOS)

Following UNCED, the UN system acted quickly in order to ensure
an effective followup of Agenda 21 and to monitor the implementation of
the Earth Summit agreements at national, regional, and international levels.
In December 1992, the 53-member Commission on Sustainable
Development (CSD) was established under the UN Economic and Social
Council. The basic elements of CSD’s mandate are:

« To review the progress at international, regional, and national levels

of the implementation of recommendations and commitments
contained in the final documents of UNCED;
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e To elaborate policy guidance and options for future activities to
followup UNCED and achieve sustainable development; and

eTo promote dialogue and build partnerships for sustainable
development among governments and major nongovernmental
actors who have a role to play in the transition towards sustainable
development.

From 1993 onwards, the CSD has reviewed subject chapters of
Agenda 21. Chapter 17, Oceans and Seas, was considered at CSD 7 in
1999, based on a report prepared by the Department of Economic and
Social Affairs of the UN. The report provides a review of the conditions
of coastal and marine areas, living marine resources, and marine pollution.
It also calls attention to the GPA, needs for improved fisheries management,
and enhanced international cooperation and coordination.

Even after the Conference, the UNCED process continued in other
ways and several additional international instruments were agreed upon
by the governments in the UN system. These relate to fisheries management
through “The Agreement on the Implementation of the Provisions of the
UNCLOS of 10 December 1982 Relating to the Conservation and
Management of Straddling Fish Stocks and Highly Migratory Fish Stocks”
and the “Code of Conduct for Responsible Fisheries.” These fall under the
responsibility of the Food and Agriculture Organization of the UN.

An important part that was not included in Chapter 17 of Agenda
21 concerns the need to manage activities on land so as to minimize
impacts on the ocean and marine environment. This was covered through
the GPA and was concluded through a Washington, DC Conference in
1995. It falls under the responsibility of UNEP, as the leading international
body. In order to specify actions for small island developing states, the
Barbados Conference in 1994 was called. During the Conference, the
Barbados Programme of Action for the Sustainable Development of Small
Island Developing States was agreed upon. All these agreements and the
conventions adopted at UNCED, together with UNCLOS, form a fairly
complete constitution for the ocean as a whole. What is missing is the
government with implementation and enforcement authority.

There are overlaps between the agreements addressing specific areas
of concern and relevant parts of UNCLOS. This is unavoidable due to
the interdependencies of the natural and social systems. However, it is
also indicative of the challenges present in the implementation and the
financial and institutional means for doing so. In order to address this and
at the same time ensure coordination, cooperation, and broad participation,
the UN General Assembly decided, in November 1999, “to establish an
open-ended informal consultative process in order to facilitate the annual
review by the General Assembly, in an effective and constructive manner,
of developments in ocean affairs by considering the Secretary General’s
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report on oceans and the Law of the Sea and by suggesting particular
issues to be considered by it, with emphasis on identifying areas where
coordination and cooperation at the intergovernmental and interagency
level should be enhanced.”

The process, later called the Open-ended Forum for the Law of the
Sea, was open not only to member states and parties to the conventions,
but also to those with competence in ocean affairs. This decision was a
major step in the gradual development of a global ocean governance
system, as pointed out by Mann Borgese [2000], who, through the
International Ocean Institute (IOI), had for several years argued for such
a step. This reflects the complexity to “consider the closely interrelated
problems of ocean space as a whole” in that the problems transcend the
interests of all. The only global body representing all parties is the UN
General Assembly. This is the only body with the competence to address
the matter and it needs processes to assist it in fulfilling the task. Thus,
the open-ended informal consultative process is an essential element in
the ocean governance system that encompasses the coastal community
and, through the state and the region, to the global level of the UN.

The analysis of Mann Borgese [2000] brings out the common goal of
the conventions and agreements to have sustainable development based
on equity and eradication of poverty. The common means to achieving
this are integrated coastal management, which includes monitoring,
surveillance, control, and enforcement; advancement of science and
technology; development of human resources; and provision of necessary
financial means.

There are other positive developments between 1992 and 2002. The
international conferences agreed upon at UNCED have been successfully
implemented, with strong participation of civil society. Related international
institutions and secretariats have been created and have been put to work.
Unfortunately, one problem is apparent in all of these developments.
Support and funding from nations and international funding agencies are
very inadequate for the tasks agreed upon. The political will to change
this situation does not appear to be at hand. An essential principle of the
Rio Declaration, the “cooperation to eradicate poverty as an indispensable
requirement for sustainable development,” has not been achieved. The
disparities in standards and quality of living are increasing rather than
decreasing. At the same time, there appears to have been some changes in
public awareness about concepts such as security, sustainable development,
climate change, and biodiversity. This increased awareness, however,
regrettably seems to be related more to negative consequences rather than
to the considerable actions that have been done within the system to
address these issues.

Fortunately, the more active role played by civil society, particularly
NGOs, considerably counter the lack of political momentum. The focus
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now must be on implementation, enforcement, and more complete
integration of the security issue. It must include capacity building, science
and technology cooperation, and enhancement of fairness and equity. The
emerging emphasis on regional cooperation and organization prove that
problems can be tackled at the regional level. Networking, partnership
generation, and cooperative financing mechanisms are more easily stimulated
at that level compared to a larger-scale one. Regionalization may also help
balance or counter the problems present in globalization.

The 2002 World Summit on
Sustainable Development (WSSD)

The UN General Assembly decided to hold the WSSD in 2002,
partly in order to review the progress made since UNCED and give new
momentum to the process, and partly to focus attention on the need for
integrated consideration of the key elements of sustainable development
such as ethical management of natural resources, fairness and equity,
poverty alleviation, environment protection, peace and security. These
elements were all included in Arvid Pardo’s 1967 specification of the
Common Heritage of Mankind.

The 2002 WSSD was convened in Johannesburg, South Africa.
Towards its end, the Secretary-General of the UN concluded that “this
Summit will put us on a path that reduces poverty while protecting the
environment, a path that works for all people, rich and poor, today and
tomorrow.” The WSSD conceived partnerships as a means of
implementation; partnerships were generated between governments, civil
society, intergovernmental organizations, NGOs, and private enterprises.
At the summit, Heads of State also agreed on the Johannesburg Plan
of Implementation.

The Plan of Implementation is part of the many calls for protecting
and managing the natural resource base of economic and social
developments. With respect to oceans, seas, coasts, and islands, the Plan
of Implementation:

o reconfirms that they form an integrated and essential component
of the Earth’s ecosystems and are critical for global food security
and for sustaining economic prosperity and the well-being of many
national economies, particularly in developing countries. The plan
then gives a number of specifics in order to secure sustainable
development of the oceans, including the implementation of
UNCLOS and Chapter 17 of Agenda 21;
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e encourages the application by 2010 of the ecosystem-based manage-
ment approach;

« promotes integrated, multidisciplinary, and multisectoral management
at the national level, as well as the development of national ocean
policies and mechanisms for integrated coastal management;

o strengthens regional cooperation and coordination between the
relevant regional organizations and programs;

e assists developing countries in coordinating, at the regional and
subregional levels, policies and programs aimed at the conservation
and sustainable management of fishery resources and implementation
of integrated coastal area management plans; and

« considers the open-ended informal consultative process, the Open-
ended Forum for the Law of the Sea.

Separate entities are included in the actions to: achieve sustainable
fisheries; promote the conservation and management of the oceans, in
accordance with Chapter 17 of Agenda 21; advance the implementation
of the GPA and the related Montreal Declaration on the Protection of
the Marine Environment from Land-based Activities; enhance maritime
safety and protection of marine environment from pollution generated
by activities at sea; and finally, improve scientific understanding and
assessment of marine and coastal ecosystems as a fundamental basis for
sound decisionmaking.

In the Plan of Implementation, a separate section is devoted to the
sustainable development of small island developing states, these being a
special case in both environment and development. A comprehensive
review of the implementation of the Barbados Programme of Action was
agreed upon, and was undertaken through the Mauritius Conference
in 2005.

In the Plan, certain time limits for the implementation of several
actions were indicated. However, there were no additional enforcement
or financial mechanisms identified, except possibly through the application
of the partnership concept. It must be noted that the integration of peace
and security as one dimension of sustainable development is not made
explicit. The shift towards renewed focus on the need for more equity
and fairness in use and distribution of resources and the alleviation of
poverty is evident. This paves the way for regional initiatives to take on
all required dimensions. A good example, as well as being the first of its
kind, is the Sustainable Development Strategy for the Seas of East Asia,
developed through PEMSEA and adopted by all the regional states in
December 2003 [PEMSEA, 2003; Chua et al., in this volume]. Implementation has
been initiated.
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Achievement of the goals agreed upon during the series of conferences
depends upon complex interactions among governments and
nongovernmental bodies, as well as the awareness of the general public.
Success must, therefore, be considered in a long-range perspective as the
result of a continuous process. Consequently, evaluation of the results
must also be continuous. The Johannesburg Summit was the first
comprehensive evaluation.

Looking Back

The decades since the Stockholm Conference in 1972 have seen
many advances and setbacks. Death rates from diseases such as pneumonia,
diarrhea, and tuberculosis have declined. The production and use of ozone-
reducing chlorofluorocarbons have been phased out in developed countries,
with developing countries phasing out by 2010. And information technology
has greatly improved the basis for new industrial development, education,
and international communication. One result of all these developments is
the globalization of the marketplace; viewed by some as an instrument
for a truly global sustainable development while seen by others as a new
form of imperialism.

All positive developments cannot hide the setbacks. Wars and armed
conflicts are as numerous as before. There has been at least a six-fold
increase in deaths from HIV/AIDS. Despite a 30 percent growth in the
global economy, there has been a reduction in foreign aid and an increase
in Third World debt since UNCED 1992. Modest goals for reduction of
greenhouse gas emissions in the 1997 Kyoto Protocol are not accepted or
are challenged by dominant industrial states. Overexploitation of natural
resources and destruction of the environment continue. Above all, global
aspirations and expectations for an equitable and the sustainable
development of economy and ecological systems have not been significantly
advanced in the years since UNCED. Such setbacks were evident in the
preparations for the Johannesburg Summit.

However, results of the WSSD suggest that new momentum has been
injected in the process. This must be maintained. The increased acceptance
by governments of the seriousness of the problem following the release of
the 4th United Nations Report on Climate Change in spring of 2007, and
the resulting inclusion of this in the political agenda and the security
debate is another positive result of the consolidated efforts. Further
development, implementation, and enforcement of ocean governance can
lead the way.
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To demonstrate that the establishment of an ocean governance system
for the sustainable development of the ocean and coastal seas can benefit
our society as a whole, the following chapters present some of the ocean’s
assets available for, and very much used by, society. Additionally, the
chapters inform about the knowledge base available for the utilization of
these assets.
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Transportation across the Sea

Gunnar Kullenberg

The sea is crucial to trade and this has been the basis for the
governance of the seas in historical times. The Rhodesian law of the sea,
which is a private law that essentially dealt with trade, was developed as
early as 800 BC on the Greek island of Rhodes. It was used by the Roman
Empire and later, by European states.

The role of the ocean in human development, the exchange of all
things, including the exchange of people as shown by Grotius, is well
documented throughout history. Across the sea, goods, culture, knowledge,
inventions, diseases, religion, conflicts, challenges, and opportunities are
transported. In many regions of the world, the establishment of different
cultures and economies, as well as their development and resilience,
depended mainly on the accessibility to, and relative importance of]
maritime transport. This is clearly demonstrated by the development of
leading historical coastal cities near the Black Sea, Mediterranean Sea,
Persian Gulf, Arabian Sea, parts of East Africa, and parts of the Seas of
East Asia. In these places, maritime law was codified long before the
development of its European counterparts.
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The dependence of early coastal urbanization on maritime transport
is demonstrated by the decline of leading historical coastal cities. The
power of these cities dwindled when alternative routes of transportation
were found and established. In recent historical cases, these new routes
were associated with the discovery of other maritime passageways, such
as the path around Africa to Asia.

The role of sea routes in adjacent land development is also shown in
the construction of important canals, such as the Suez and Panama.
Additionally, power struggles have often been motivated and waged, out
of the desire to keep passages through important straits open for trade.
Examples are the opening to the Baltic Sea through the Oresund, also
known as “The Sound,” the Straits of Gibraltar, and Bosporus and Hormus.
The strategic significance of passages such as the Torres Strait and the
Straits of Malacca and Singapore are also well proven. It is thus not
surprising that, until recently, major interest in the ocean was limited only
to its role as conveyor of various goods.

How Vital Is Shipping?

The shipping industry is an important component of the transportation
of goods. A world without shipping, or maritime transport, is unthinkable.
How can oil be transported from recovery sites to major consumer places?
How can goods and produce be carried from one continent to another?

International trade route: Malacca Straits (Photo: PEMSEA)



As stated above, shipping is such an important part of civilization that
the growth of coastal megacities has been directly linked with the
development of shipping over the last decades.

Shipping is as vital to the development of culture and ideas as it is
to economic progress. Every day, an enormous number of goods and people
are transported by ship. Considering the magnitude of shipping operations,
it is perfectly logical to ask: “How long can we continue to depend upon
shipping for the orderly flow of goods, people, and even ideas?” The
question makes perfect sense. In fact, the moment we raise it, we would
find other questions cropping up as corollaries. Can the ocean and coastal
areas sustain continued shipping operations? Can development in
technology, management, legislation and maritime insurance support it?
Can sufficient safety-at-sea be maintained and the desired economy
achieved to allow for availability of risk capital? Can conflicts, piracy, and
other crimes-at-sea be controlled? Can we achieve increased equity and
fairness in the distribution of both goods and maritime transport capacity?

All of us have probably read about disasters-at-sea. After all, nothing
pricks human curiosity more vividly than dramatic catastrophes, be these
on land, air or sea. The discovery of the Titanic wreck and the search and
retrieval of the treasures from the wreck were followed with intense
interest. The whole process stirred our imaginations. It fascinated us almost
as much as man’s first step on the moon. The debate on the M/S Estonia
disaster in the Baltic, particularly the possible recovery and identification
of victims, has generated attention extending beyond the nearby Baltic
Sea states. The tragedy that befell the submarine Kursk has been followed
worldwide. The plights of boat migrants, both legal and illegal, are
documented in almost all regional seas.

Torrey Canyon, Amoco Cadiz, Exxon Valdez, Braer, Erika, and Prestige
have practically become household names and the media coverage that
surrounded the accidents and their aftermath brought the tragedies to
countless living rooms around the world.

These disasters are events we hope we never see again. The one good
effect of these disasters, however, is that it boosts public awareness on
issues surrounding the management of shipping. Additionally, it catches
the attention of the international community and shifts it to national and
international shipping legislation and its implementation. Other accidents
such as the Chernobyl disaster and the chemical spills in the Rhine are
tremendous shocks to our social and cultural value system. Because of
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Oil spill response exercise (Photo: OSRL/EARL)

their horrific shock value, they galvanize people into taking action and
stimulate changes in more sustainable ecological economic systems
[Costanza et al., 1993].

Accidents or disasters triggered innovations and improved protection,
management, and legislative and institutional reforms. So, from this
perspective, we can clearly depend upon shipping accidents and disasters
to persuade people that there is a need for some form of governance.
Unfortunately, there is no system in place to ensure that the ecosystem
and environment management agreements already in place are implemented
beyond areas of national jurisdiction. No insurance or tax system exists at
the international level.

Maritime accidents have a correlation with maritime transportation
figures. Annually, about 3,000 tankers transport 1.9 billion tons of oil over
an average distance of 4,700 nautical miles [Gold, 1998]. A very small fraction
of about 5.107% of the oil is spilled. This gives us a figure of about 10,000
tons of oil annually. Unrefined crude oil is a natural product and generally
does no harm when spilled in limited amounts in the open sea. It is when
it impacts the coast, the wildlife at the coast, and our uses of the coast
that the disturbances become of consequence.

The shipment of other goods is also an activity as massive in scale as
oil transport. Every year, more than 2.4 billion tons of dry cargo crosses
the ocean on board over 25,000 vessels [Gold, 1998]. Naturally, this figure
implies that the same bulk of goods are transported on land and partly on
air. This is because most of the goods travel over lands enroute to ships.



From the figures presented, it is apparent that the more goods and
oil are shipped, the higher the chances of accidents taking place.

Have we made any improvements as a result of the disasters recounted
above? The answer is a resounding yes. International cooperation has been
strengthened, with resulting agreements on standards of equipment,
training, and control. International conventions like the Safety of Life at
Sea (or SOLAS) and the International Convention for the Prevention of
Pollution from Ships, 1973, as modified by the Protocol of 1978 (or
MARPOL 73/78), have been put in place. National control and legislation
have been reinforced.

In order to answer some of the earlier questions posed, we may take
a look at the global map and consider where we would most likely find
the greatest shipping problems. These problems are common in places
such as crossroads of shipping traffic and narrow straits linking major
ocean basins, where traffic congestion can occur. The problems may also
appear in some regional sea areas where shipping traffic can be very
congested. There, troubles often arise. Examples of these areas are the
southern tip of Africa, the North Sea, the South China Sea, and parts of
the Caribbean and the Mediterranean.

Busy Straits

The greatest safety problems for shipping, however, appear to occur
in some of the most complicated and busiest straits connecting regional
seas. These include the Turkish Straits, consisting of the Dardanelles,
connecting the Aegean Sea and the Sea of Marmara, and the Bosporus,
connecting the Sea of Marmara with the Black Sea. The Turkish Straits’
total length is close to 260 km. The 30-km long Bosporus is the most
complicated part. It is narrow and has sharp course changes that are, with
12 abrupt turns, a width from 750 m to 3.6 km, and depth ranging from
36 to 124 m. Furthermore, the Bosporus has strong currents and these
make navigation difficult and dangerous. The Bosporus runs through or
beside the city of Istanbul, the former Constantinople, which now has
about 11 million inhabitants. Nearly 50,000 tankers and cargo vessels pass
through this strip of water annually. In doing so, these ships move very
close to the mosques of Istanbul, ancient Ottoman and Byzantine palaces
and castles, and elegant, expensive villas. Accidents happen frequently and
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disasters could occur at any time, given such proximity between ships
and structures.

The Turkish Straits have become an artery of the world’s oil supply,
following the collapse of the Soviet Union and the opening of oil exports
from the former Soviet republics of the Black Sea. Daily, very large tankers
carry about 1.7 million barrels, or 230 thousand tons, of oil through the
Straits. A cutoff of this transport could have very significant economic
effects, starting with an impact on world oil prices.

Through the Montreux Convention of 1936, the Bosporus was made
an international sea lane. Turkey was given the responsibility to maintain
a safe navigation and traffic control system. Recently, the country installed
a modern system for controlling ship movements using radar and satellite.
This system cost USD 20 million. There is also a traffic separation scheme
with a Turkish contingent in control. However, with an average of 130
commercial ships passing through the Bosporus every day, the task of
traffic management is formidable.

Transit through the Turkish Straits is controlled by Turkey, which
exercises sovereign power over the Straits. But movement across the Strait
is governed by the Montreux Convention. This means Turkey cannot
prevent innocent passage. This is in recognition of the principle of freedom
of transit and navigation in the Straits. However, significant limitations are
put on free passage. The Turkish Straits are referred to in the present Law
of the Sea Convention as being governed by “long-standing international
conventions.” As such, the Straits are unaffected by the Law of the Sea
Convention. The naval ships of the riparian states of the Black Sea have
the right to pass through the straits while other states must seek permission
before they can do the same.

There are several other straits where navigation is hazardous due to
heavy traffic and navigational problems. Among them is the Strait of Dover,
which links the Atlantic Ocean to the North Sea and where the density of
traffic is very high and is perhaps even the highest in the world. Vessel
traffic there has been managed for about 150 years. Carefully identified
traffic separation schemes have been established through national, regional,
and international organizations. Cooperation between all parties has also
been established. As a result, the number of collisions in the Strait of Dover
has greatly declined. However, while traffic control is apparently working
well, the same is not the case for pollution control. It has been very difficult
to enforce pollution control regulations. In order to remedy this situation,
an approach called “port state control” was first put into practice in Europe.
Under this approach, ports are given the responsibility to monitor vessels
entering their areas and port authorities can take appropriate actions
whenever required. This system of enforcement replaces, or at least
supplements, the flag state enforcement system that has become inadequate
due to the use of flags of convenience.



Another very complicated area is the Straits of Malacca and Singapore,
also called the Straits of Malacca, which links the Pacific and Indian
Oceans. It is a very important maritime transport link for the entire
Southeast and Eastern Asia, particularly Japan. The three “Strait States,”
namely Singapore, Malaysia, and Indonesia, all have a strong interest in
the safety of navigation. However, the first interest of Singapore is the
freedom of navigation.

Through the Straits of Malacca, about 90,000 ocean-going vessels of
more than 100 GT pass per year. This is about twice the number of ships
that pass through the Bosporus. The Straits of Malacca is a shallow area,
with tidal variations of the water level ranging from 1.6 to 3.7 m, depending
upon locality and shifts in the seabed, through wandering banks or dunes.
Thus, there is risk for ships of running aground. There is also a high risk of
collision due to heavy traffic and high shipping speeds.

Many efforts have been made to survey and chart the Straits of
Malacca and at the same time, establish modern navigation and control
systems. However, a major obstacle to these efforts is the cost of updating
and maintaining the said system and providing real-time observations of
sea levels and currents. At present, a traffic separation scheme has been
introduced. Additionally, a limitation to the size of ships has been
established. Under this limitation, ships must have an under keel clearance
of at least 3.5 m at all times. This limits fully loaded tankers, which can
pass, to not more than about 230,000 dead weight tonnages (DWT).

Malaysia and Indonesia have asserted their right to control the Straits
of Malacca. The two countries claim that the body of water is part of
their territorial area and as such, is not an international strait. Today, the
Straits remains open to all international transit. In 1993, however, the
states opposed and blocked the passage of a Japanese plutonium ship, for
safety reasons.

The Strait of Gibraltar is another strait where maritime commercial
traffic is of worldwide importance. The Strait is primarily controlled by
Spain and Morocco. The right of passage through the Strait is not governed
by any specific treaty. The customary international law guiding transit
passage in peacetime is the commonly upheld rule.

Still another important strait is the Strait of Hormuz, connecting the
Persian Gulf to the Gulf of Oman. It is strategically, politically, and
economically valuable because of the flow of oil through the Strait.
Applying the 12-nautical-mile territorial extension, the Strait falls within
overlapping Iranian and Omani territorial seas. Both countries are jointly
maintaining unimpeded transit by means of a Joint Patrol of the Strait
of Hormuz.

The Baltic Straits are as vital as the Strait of Hormuz when it comes
to economic activity. Through the Kattegatt, it connects the North Sea to
the Baltic Sea. The Straits are narrow, with shallow sills evident when one
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is entering the Baltic Sea. Denmark collected transit duty on ships passing
through “The Sound” for over 4 centuries, from 1429 to 1857. The Straits
are, however, too shallow for large vessels, even if these pass through the
Great Belt passage. Denmark, Sweden, and Finland have stated explicitly
during the Law of the Sea negotiations that the Baltic Straits should fall
under the special regime established by “long-standing international
conventions,” referring to the Copenhagen Convention of 1857, which
provided for free transit passage through the Straits.

It has for long been agreed by maritime nations that international
law permits transit passage through international straits. This position was
adopted by the Law of the Sea Convention of 1982. It is important to
note that some important straits are governed by other legal regimes and
are not affected by the Law of the Sea:

“The Law of the Sea of 1982 defines some restrictions on transit
passage through straits. One is that passage must be only for the
purpose of continuous and expeditious transit. Another is that ships
must comply with generally accepted international regulations,
procedures, and practices for safety at sea. For prevention, reduction,
and control of pollution from ships, ships must proceed through the
strait in question without delay. Moreover, there must be no use of
force or threat during the passage."

The Convention also allows states bordering the Straits to adopt laws
and regulations for “the prevention, reduction, and control of pollution,
by giving effect to applicable international regulations regarding the
discharge of oil, oily wastes, and other noxious substances in the Strait”
[Article 42(1)(6)]. Thus, we can conclude that if these internationally agreed
provisions were implemented, much of the fears and conflicts — now
occurring in relation to very significant maritime transport through some
straits — would be substantially reduced.

Traffic in the South China Sea

There are, of course, other areas that experience congestion of sea
traffic. One such area, also with rather high national stakes and potential
for conflict, is the South China Sea, extending from slightly south of the
Equator at 3°S to 23°N and bordering several countries, such as China,
Singapore, Malaysia, Thailand, Cambodia, Indonesia, and the Philippines.
In the north, it ends in the Formosa Strait; in the west, it is reached through
the Straits of Malacca and Singapore; and from the south, through the
Karimata Strait. The South China Sea is part of the most direct route
between the Pacific and Indian Oceans. Hence, almost all maritime traffic
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between the Far East and Europe, Africa, the Middle East, and South Asia
passes through it. More than 41,000 ships pass through annually — more
than double the number passing through the Suez Canal and nearly triple
the total for the Panama Canal [Ji, 2001].

The area is in the Asian monsoon region, with southeasterly winds in
northern winter and spring, changing to northeasterly winds in northern
late summer and fall. The wind-driven currents can be quite strong and
may go up to 1-2 knots along coastal boundaries, following the monsoon
seasonal pattern. Severe weather conditions are also to be expected at any
time. However, the typhoon season is only from June to November, with
wind speeds of 120 km per hour or about 35 m per second. In addition,
the sea area is shallow and the navigational charting, or hydrography in
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classic terms, is uncertain or incomplete. There are many unsurveyed or
poorly surveyed areas. As a consequence of all these factors, recommended
shipping routes are defined and chartered. These lanes also indicate the
main directions. For example, there are lanes such as Singapore to Shanghai,
Singapore to Hong Kong, and Singapore to Japan. The main trades are
related to Japan, Malaysia, Singapore, Indonesia, and China.

As expected, accidents occur with frequency in this region. There have
been 139 severe accidents over the past 20 years, involving about 930,000
DWT, a loss of 254 lives, and 8 reported cases of sea pollution [Olsen, 1996].
Between 1974 and 1994, 77 ships, inclusive of those carrying passengers,
were reported to have sunk in the same area. This means that from 1974
to 1994, four ships sank per year! The loss of a ferry in August 1984 is the
most serious example, with over 120 lives lost [Olsen, 1996]. In addition to
this, the area is subject to relatively large incidents of piracy.

The traffic in the region has been increasing throughout the last few
decades. Over the last 25-30 years, there has been about a four-fold
increase of ships under the flag of the South China Sea littoral states. The
size of the ships, especially the largest ones, has been regulated since the
1990s. It is worth noting that large ships, which are over 250,000 DWT
when fully loaded, have drafts of about 20 m and additionally require
several meters of water below the keel when cruising at normal speed.
These figures are especially true for tankers. Container ships of about
4,000-5,000 twenty-foot equivalent units (TEU) in the 60,000-70,000
DWT ranges have a draft of about 13 m when fully loaded. So, it is
necessary to be well aware of the depth and follow it enroute.

Piracy

While the dangers due to natural forces are very significant at sea,
those due to human interference were and are still very dramatic. These
generate conflicts and remain as challenges to international cooperation
and security at large.

Piracy on the high seas is well known throughout history, and many
romantic stories have been written about it considering how rose-colored
and distorted most people’s views of piracy are. But it is neither romantic
nor amusing when you are onboard a ship being commandeered by pirates.

Sometimes, in situations of tension or conflict, piracy was even legalized.
These crimes-at-sea have never disappeared. Today, there is considerable
piracy in large areas of the ocean, particularly in the Caribbean, Western
African waters, and in the Seas of East Asia. This situation calls for the
implementation of governance. It also calls for reliable registries and the
abilities of flag states to enforce control.



At present, crimes-at-sea occur in the form of traditional piracy and
armed robbery, illegal fishing, and illegal transportation of dangerous goods,
toxic wastes, drugs, weapons, and even human beings. Incidents of piracy
involve all kinds of shipping and pleasure crafts. There has been a dramatic
rise in piracy, specifically in Southeast Asia, the South China Sea, the
Caribbean, and outside West Africa, and these incidents have almost tripled
during the past decade. This was evidenced during the discussion of the
issue at the 2nd Session of the United Nations Open-ended Forum for the
Law of the Sea, in May 2001.

Crimes-at-sea cause serious threats to human life, the safety of
navigation, international trade, property, and the environment. Victimized
ships carrying toxic substances have been found drifting in congested sea
areas such as straits, sometimes without steering and propulsion and at
other times, with the crew killed or locked up by pirates. Efforts of
international organizations, such as the IMO, and others have not been
able to stop the phenomenal rise of these crimes. Acts of piracy are
frequently linked to organized crime and syndicate groups that are
involved in drug trafficking and illegal transportation of people and
contraband goods.

What can be done about this? The situation shows that our influence
on conditions certainly does not stop at the shores, but reaches across the
ocean. Through the evaluation of the United Nations, several remedies
have been proposed. Are we willing to pay to implement them?

Piracy and other crimes-at-sea have reached such dimensions now that
they require cooperative action in an organized and legally accepted way.
This way should be part of an appropriate and adequate ocean affairs
management system, or an internationally agreed ocean governance system.
The international legal instruments are available but they need to be
implemented and enforced. When they are, there is every chance of
effectively curtailing criminality at sea. One example that it is possible for
this system to work is the prevention of the slave trade in the 1800s, after
slavery had been demolished in Europe. Concerted actions by the sea
powers of that time gradually stopped slave trade.

Since the breakdown of the Soviet Union in the 1990s and the Asian
financial crisis a few years later, many important economic developments
have taken place. These developments have influenced the world market.
The globalization of trade, finance, and communication, as well as the
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increasing awareness of environmental problems, are some of the most
significant processes that have been ongoing over the last several decades.
The importance of the breakthrough in electronic, nonphysical
communication cannot be overemphasized. One very significant consequence
has been the downsizing of mechanics and machines, as exemplified in
the use of lighter and stronger production materials and small-sized, high-
technology electronics. One significant impact of this process is the
decreased importance of traditional raw materials and the transformation
of the global economy into a service-oriented one.

The whole development has very clearly changed the demand for
transport and related services. This, in turn, has brought changes in the
transportation industry. Technological developments also made it possible
for the shipping industry to meet changing transportation demands, in
consonance with reforms to national policies. Responses to demands,
however, have the tendency to remove protections, trade barriers, and
restrictive bilateral agreements. State-owned shipping companies have
mostly been privatized. All these factors led to an increased competition,
with resulting enhanced flexibility of management and responsiveness to
new challenges. Concurrently, concentration and restructuring also took
place in order to meet economic demands.

Technology

We cannot discuss shipping without considering technology. Through-
out history, many basic inventions have been made to make safe navigation
possible. In some ways, the technological developments of ships and the
development of navigation technology go hand in hand. However, the
development of ships mainly responds to the economic need to transport
goods. Development of navigation technology, on the other hand, arose
out of the need for safe transportation.

Maritime transport has also stimulated many technical developments
and discovery such as: ship design capable to meet different types and
heights of waves as well as strong currents, including strong tidal currents;
the inventions of the compass and the chronometer; and the invention
of the sextant, which is used to take accurate sun and star heights and
calculate ship position. Long voyages at sea also led to discoveries related
to human health and the need for proper composition of food, particularly
the idea that fruits provide vitamins and other necessary micronutrients
that the human body needs. Those inventions and knowledge not only
made secure navigation possible but also impacted on many other
human activities.



A major driving factor in all the recent developments has been con-
tainerization, which started in the early 1970s. Containerization is the
process by which a large amount of merchandise is packaged into large
standardized containers. This process has led to the creation of larger
vessels and related cost reduction mechanisms. In 1985, only 15 percent
of the world container capacity was based on ships of 2,000 TEU or more.
In 1997, this figure rose to 60 percent. The world’s 20 leading companies
controlled about half of the world container capacity.

Containerization also stimulated much-enhanced cooperation in the
industry, through the establishment of global alliances or partnerships.
At the end of 1997, such alliances represented about 50 percent of the
world fleet. The aim of the cooperation was to improve transport efficiency.
At present, we can see the same development in the air transport industry.

It is unfortunate, however, that the containerization process has
impacted on traditional ports very significantly. Due to increased vessel
sizes, some traditional ports have been marginalized and a few others are
said to have lost their usefulness because they did not adjust adequately
to container technology. Another factor is the size and production of the
hinterland the port is serving. Very large ports often mushroom where
megacities do. This development has had severe consequences on land use
patterns. Limitations on growth have, therefore, been initiated.

One of the most significant inventions is the chronometer. This
instrument enables the navigator to accurately measure time relative to a
fixed known position. This position was traditionally fixed as the Green-
wich Meridian; the importance of the Greenwich Meridian Time (GMT)
originates from this reference. The significance of the ability to measure
time very precisely relates to astronomical navigation. Because the Earth
rotates, the positions of stars and other celestial bodies vary with time.
Thus, a reference point is needed. Time is measured relative to this point,
or meridian. Not surprisingly, the invention of the chronometer was a
major breakthrough in marine and astronomical navigation.

Developments in natural science and the practical applications thereof
have been prompted by the ocean, through the needs of maritime trade
and economy. One example is the importance of understanding and
predicting tide levels for shipping. This stimulated the first insight into
ocean dynamics, modelling, and forecasting. The regularity of the tides,
forced by the regular motion of the Earth and its moon in our solar system,
makes forecasting possible. The particular form and amplitude of the tidal
motion in any place at the coast depends upon its morphology and
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bathymetry. This knowledge, apart from the need to know average depth,
inspired the detailed mapping and preparation of navigation charts.

Depth sounding and preparation of navigation and tidal tables and
related charts, has traditionally been the responsibility of national navies.
This reflects the enormous importance of sea-borne trade for nations; that
is, the national security associated with keeping trade routes open and
protected, and the very large risks that are associated with human
interference and which require considerable defense abilities, to protect
national interests. The invention of the echo sounder made a great
contribution to our knowledge of the ocean depth and shape of seafloor.

Navigation deals mainly with determining ship position and making
passage and port visits safe. It was only recently that ship design and
structure were influenced by requirements for the navigation function.
This is due to technological developments in the form of satellite navigation,
global positioning and tracking systems, and the increasing trend towards
automation of ship operations. The recent technological change in navigation
is nothing short of revolutionary. In my seagoing days, we used astronomical
navigation. Coastal navigation depended mainly on light beacons, although
radio beacons were also used. Electronic navigation with the use of
networks of radio beacons was then in its infancy. These were the long-
range radio navigation systems called Loran-C, Decca, Consol, and Omega.
In the Baltic Sea, we used Decca navigation most of the time. In the North
Atlantic, Loran-C and Omega were the systems of choice. Decca was also
used in the North Sea. These systems were improvements to the early
radio direction-finding systems used when approaching coasts, straits, and
congested areas. In the open ocean, we used astronomical navigation,
depending upon the sextant, the chronometer, and our knowledge of
astronomy and mathematics.

Other elements of “electronic navigation” include radar and satellite
navigation. Radar navigation is now a frequently used navigation system,
with automatic plotting aid. In the early days, radar navigation could be
quite hazardous. It was useful in following movements of ships at the coast.
However, one had to be very careful in observing what the other ships did
while they were being followed. Course and speed changes took some
time to be registered in a handmade plot based on intermittent observations.
This is why the automatic radar plotting aid is very important. In the old
days, radar navigation in archipelagos and narrow straits was achieved by
moving the radar picture manually along the chart. Today, this is done
automatically and the motion of the ship can be followed on the radar
screen in real time. There has also been a similar development with



underwater mapping through acoustics. Bottom contours can similarly be
followed on the screen.

Developments in satellite navigation are just as dramatic. It started in
the U.S. Navy. Before, the system used was not global in scope and it took
a considerable time to ascertain a position. Hence, the system was only
used as a supplement to other systems. Now, however, the global positioning
system (GPS or Navstar) can provide very accurate, global, and continuous
determination of positions, even in three dimensions. Such a system consists
of 20-30 satellites in geostationary orbits following the rotation of the
Earth. These satellites are always in the same positions relative to the
Earth, at altitudes of 12,500 miles or more. The accuracy makes it possible
to find and even revisit deep-sea drilling holes.

The use of satellites has also advanced the development of com-
munication systems. The International Maritime Satellite Organization
(INMARSAT) provides maritime communication networks. Under this
network, satellites are also geostationary and cover most of the world. By
combining these systems of satellite navigation and communication, an
integrated, safe, and fast system is created.

Electronic charts are also gaining widespread use. Before electronic
charts, ship positions were plotted using the Loran-C type positioning
system, which could provide for continuous positioning. The addition of
coastlines and depth contours led to the electronic chart. This, when
combined with data from other systems and a radar overlay, results in an
electronic chart display and information system.

There is really no construction technology constraint in shipbuilding.
Any type and size of ship can be built. However, it is advisable to consider
its intended use. This can help ensure maximum transport safety. An
example is the construction of double-hulled tankers.

All these translate to the need for additional human resources
manning the ship. The demand is not just for quantity but also for quality.
It is not enough to have many personnel. Ship personnel must be well-
trained and professionally up-to-date. The demands of international and
varying national legislations are sometimes very high. The captain of a ship
is the person who will be held liable for prosecution should any circumstance
warrant legal action. Thus, ship captains must be trained not only in
navigation skills; they should also be provided the requisite legal
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know-how. Training and professional upgrading is provided internationally
through various IMO and ILO initiatives, and nationally through the state
and by the shipping companies themselves. Statistics indicate that human
error is mostly responsible for accidents. Therefore, continuous training is
needed.

Technology and the Developing Countries

In the shipping industry, high technology is a necessity; competition
is high and development occurs rapidly. This makes it all the more
difficult for the developing nations to follow and compete with developed
nations. The concentration of transport capacity rests in industrialized
countries in the west and in Asia. However, according to the United
Nations Conference on Trade and Development (UNCTAD), shipping is
of relatively greater importance for the developing rather than the
developed world.

Developing countries thus have every reason to be very concerned
about their small share in the maritime transport sector. A small share in
the maritime transport sector deprives them of the capacity to develop
competent maritime authorities to exercise control and governance. What
can be done to remedy this situation? If it is not changed, developing
countries will become increasingly marginalized. Such a situation, although
seemingly inevitable, is not in the best interest of developed countries. It
appears that greater cooperation among the developing countries, the
opening of boundaries, and the introduction of democratic, noncentralized
governance and economy could help.

Flag of Convenience

In 1990, about 36 percent of the world tonnage was in the flag of
convenience open registry system. By the end of the century, it was 53
percent [Behnam, 2004]. Flag states need to be able to exercise their control
and enforcement functions. However, they can only do so over the nominal
owners occurring in the open registry. This system is ineffective. The United
Nations Convention on the Law of the Sea (UNCLOS) specifies that there
should be a genuine link between the flag state and the owner of the ship.
However, the Convention does not specify what constitutes a genuine link.
Thus, the flag state control is not fully functional and the required



governance of the shipping sector cannot be achieved. The flag state control
mechanism does not work in developing countries mainly due to the lack
of competent national authorities.

Fishing vessels can also be registered under flags of convenience to
avoid compliance with regionally imposed or other agreed management
measures. In order to deal with this particular part of the problem, the
Food and Agriculture Organization (FAQ) has agreed upon a special
binding agreement, the 1993 FAO Agreement to Promote Compliance
with International Conservation and Management Measures by Fishing
Vessels on the High Seas. This Agreement constitutes an integral part of
the Code of Conduct for Responsible Fisheries. The agreement entered
into force in April 2004 [Garcia and Doulman, 2003]. It defines the responsibi-
lities of flag states, provides means to ensure the free flow of information
on high seas fisheries, and creates a database of information regarding high
seas fishing vessels.

Port State Control System

In some parts of the world, ports play increasingly bigger roles in the
control of vessels previously resting with the flag state. This control is
conferred on port authorities through the so-called port state control
system. This is based on a Memorandum of Understanding on Port State
Control, initially adopted in 1982 in Paris, by 15 European states. Canada
is now a full member of the system; the U.S. Coast Guard participates as
a cooperating maritime authority. Originally, the agreement was directed
at ship standards and safety, particularly in the working conditions of the
ship’s crew. However, the Amoco Cadiz disaster in 1978 triggered a demand
in Europe for more regulations promoting safety and pollution control.
The port state control mechanism eventually covered working and living
conditions on ships, safety standards, and marine pollution prevention
measures. Although it originated as a regional effort, it gradually spread
beyond Europe. The International Maritime Organization (IMO) and the
International Labour Organization (ILO) are associated as partners in the
governing body referred to as the Port State Control Committee.

This effort constitutes an example of an enforcement mechanism.
International agreements such as those of IMO, ILO and others do not
normally have such mechanisms. It is up to the individual member state
to enforce agreements or conventions. The members of the Port State
Control Committee commit themselves to the implementation effort.
This is done in an international context through which member countries
also demonstrate a political will to cooperate in the implementation effort.
Undoubtedly, cooperation is the key. Each participating country commits
itself to a 25-percent inspection level of the number of ships entering its
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ports over a 12-month period. At a regional level, this inspection level
translates into an inspection rate of about 90 percent.

Inspectors who examine ships are normally part of the national
shipping inspection services. Training for inspectors is arranged regularly
to ensure that uniform standards and effective procedures are implemented
in the whole region covered by the memorandum. The inspection itself
usually involves scrutiny of relevant ship documents and a survey of the
ship. If, in the course of the examination, significant deficiencies are found,
the inspector can call for a more detailed inspection.

Inspectors have the authority to detain a ship. Normally, however,
deficiencies can be corrected during the port call or at the next port,
should this be nearby. Detention of a ship has legal implications. The
decision to detain a ship rests on the professional judgment of the inspector.
This is not an easy decision to make. Nevertheless, the fact that in 1992,
5-6 percent of the ships inspected were detained clearly demonstrates
the need for such an inspection and enforcement system [Schiferli, 1994].
This example is presented here because it demonstrates that governance
of at least some marine affairs can be done. Furthermore, it proves that
regional cooperation can lead to a global action.

The system of port state control has gradually spread to become
practically global. The U.S., Canada, the Russian Federation, Japan, Latin
America, and other nations are involved. In the Asia Pacific region, a
Memorandum on Port State Control was signed by 15 maritime authorities
in Tokyo, in 1993. This Memorandum has also taken effect in the Caribbean.
The IMO Assembly has adopted resolutions urging its member states to
consider the application of port state control through regional cooperation.

There are other efforts to strengthen port control and these focus
on enhancing port capabilities through regional cooperation. One example
is the Port Safety, Health and Environmental Management System
developed by the Regional Programme on Building Partnerships in
Environmental Management for the Seas of East Asia (PEMSEA) and
partly based on experiences in Europe. This system has been tested and
installed in ports of Thailand and Malaysia and will lead to ISO certification.
The management system responds to implementation requirements of
several conventions, including the Basel Convention on the Control of
Transboundary Movements of Hazardous Wastes and Their Disposal,
SOLAS and MARPOL 73/78.

The need for regional cooperation is obvious. However, there is also
an equally pressing need for interregional cooperation, to ensure similarity
in applications and avoid unfair competition. Through interregional
cooperation, inspections will be widely accepted. In this context, present-
day data generation and exchange systems can facilitate the process.
Information can easily and quickly be exchanged throughout the network.



All inspection results can be linked and when they are, the linkage can
help establish systematic and comprehensive safety profiles of ships. This
would eventually direct attention to the portions of the fleet that truly
require attention, thereby saving money, time, and other valuable resources.
Interregional cooperation could also include the tracking of ships. A
headway made in this direction could be used to address piracy and
problems on illegal transportation. Such positive potential results are yet
more arguments in favor of adopting standards and enforcing them
through the industry itself, through a cooperative effort.

Risks, Uncertainties, and Maritime Insurance

Modern sea-borne trade, services, and institutions are of fundamental
importance to society. According to the IMO, between 80—85 percent of
the world’s goods are transported by ship. Behnam [2004] estimates it to
be much higher and pegs it at 90 percent. Among all maritime activities,
sea-borne trade has the largest economic impact, with a total estimated
value, including that of the goods, of USD 5-6 trillion annually [Mann
Borgese, 1998].

The immense importance of the sea to trade is just as visible in
individual countries. For example, 40 percent of the total value of U.S.
foreign trade is carried by ships. The transport of oil and grain across the
ocean is another example. Oil and gas go into the Seas of East Asia; grain
goes out. At present, about two-thirds of the oil transported globally is
carried by tankers across the ocean; the rest is carried by pipelines, mostly
on land. Clearly, the ocean is an asset. But can we govern, manage, and
maintain this asset so as to avoid conflicts and at the same time, achieve
enhanced equity and sustainable development? The need to do so is urgent
and immediate.

The risks associated with maritime transport and trade, as well as
the very large potential economic gains from them, were recognized
relatively early on. These became the basis for the development of a private
legal insurance system. The concept of insurance was introduced through
marine insurance long before other types of insurances were established.
In Greek, Roman, and possibly even Phoenician times, there was a system
that allowed a shipowner to borrow money on the ship and its cargo. If
the voyage is successful, the shipowner repays the loan with interest.
However, if the voyage fails, which could very well happen through a series
of misfortunes, the banker loses money. The transaction represents a form
of risk transfer from the shipowner and manager to the lender. This is
similar in some ways to the modern concept of reinsurance. Another
similarity lies in the interests charged. Lenders charge shipowners rates
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that are higher than normal because the risks associated with maritime
transport are also higher than normal. This is similar to the risk premium
that the insurance industry charges.

The next step in the development of maritime insurance was the
introduction of a system for sharing risks through Lex Rhodia de iactu.
The system guarantees that all parties in the maritime venture share the
risks equally. If part of the cargo is lost, or the ship is harmed so badly
that it needs docking, everyone involved in the venture will help cover
the costs. Parties who receive their cargoes in full share in the loss of those
parties who lost their cargoes. This means that all parties suffer from the
same financial loss, and no one profits at the expense of others. Today, this
system is still applied in a slightly more refined form called “general
average” [Mellert, 1997].

To help secure peaceful maritime trade, practical rules and systems
were put in place for the common good. These laws were generally of a
private nature; governments and states were not involved. This hands-off
approach was changed by the Catholic Church when, in 1236, it declared
the charging of interest illegal. About 150 years passed before a new system
emerged in Genoa, Italy. There, the assurance ideas, also known as Assecura
mentum, and policy, or polizza, were first introduced and put in practice.
About 200 years after the declaration in 1236, a sea ordinance was passed
in Barcelona, Spain. At the end of the same century, specifically in 1492,
Columbus reached America. At roughly the same time, several new sea
routes were established, giving an enormous impetus to the growth of
shipping and trade and thus, marine insurance.

The London Assurance and the Royal Exchange Assurance were
established as marine insurers in 1720. Another insurer, Lloyd’s, was
initiated in 1666 in a coffeechouse owned by Edward T. Lloyd. It was
incorporated as Lloyd’s in 1871, with members agreeing to accept the
various risks associated with maritime transport and the operation of ships
against an insurance premium that was payable in advance. At first, the
reliability of the risk transfer was based on an unlimited personal risk of
each member. However, after Lloyd’s incurred very large losses in the
1980s and 1990s, this practice was adjusted so as to allow for corporate or
limited liability capital in 1994.

Through Lloyd’s, many additional services were also established.
These include cargo and vessel surveys, classification, registration, shipping
intelligence, shipping publications, and claims settling; most of which still
exist today. Lloyd’s also developed its own marine policy, the SG—form,
which was first released in 1779 and remained in active use almost
worldwide until 1982. Then, a general revision of conditions made it
outdated [Mellert, 1997]. Today, Lloyd’s insures other properties, such as cars
and houses. It is even said that Marlene Dietrich’s legs were insured
by Lloyd'’s.



Today, the global average market share of marine insurance is between
2-3 percent. However, in many developing countries that depend upon
imports and have very little personal insurance in place, the market share
can be as high as 50 percent [Mellert, 1997].

The story of the development of marine insurance illustrates the role
of the ocean in shipping and development not only in trade but also in
related management, economic security, protection, and eventually,
governance. It is parallel to the influence of the ocean and the maritime
sector in the development of international law. Wherever a major body of
water is found, the foundations for governance are set in place. The first
Regional Seas Convention of the United Nations Environment Programme
was established in the Mediterranean under the name of Barcelona. A little
earlier than that, the regional conventions for the Baltic and North Seas
were established, also for seas where maritime transport and trade
throughout history have been of utmost importance.

It is interesting to note that the issue of human safety, in relation to
maritime transport, entered the scene only quite recently. It was not until
the Titanic disaster in 1913, which generated sufficient public and
governmental upheaval that the call came for adequate protection and
safety of lives at sea. This situation is very common in our society. Most
of the time, we need a sufficiently dramatic accident or disaster to be
goaded into taking precautionary actions.

The International Convention for the Safety of Life at Sea (SOLAS)
was initiated after the Titanic disaster; so was the requirement for
continuous radio watches on all merchant marine traffic. SOLAS is
administered by the IMO. The latest version of the Convention is from
1974, which entered into force in 1980. By the end of the 20th century,
it lists 140 states as contracting parties [IMO, 2000]. Presently, the parties
have increased to 158 [IMO, 2007].

The Convention covers practically all aspects related to safety at sea.
Concerns related to substance, amendments, renewal, and coverage fall
under the responsibility of a national Maritime Safety Department. Several
elements of this convention are also highly relevant to the safety of marine
environment. Two examples are the International Code for the Cons-
truction and Equipment of Ships Carrying Dangerous Chemicals in Bulk
and the International Code for the Construction and Equipment of Ships
Carrying Liquefied Gases in Bulk. The SOLAS Convention also has a
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protocol and a special agreement concerning stability requirements for
Roll-On Roll-Off (RORO) passenger ships operating regularly between
ports in Northwest Europe and the Baltic Sea. The rules and regulations
are in place, but as many recent incidents show, they are not sufficiently
enforced; governance is not implemented.

There are a number of other conventions related to safety at sea, as
well as the protection of marine environment from maritime transportation
and other maritime operations. Possibly the most important environmentally
oriented convention is the International Convention for the Prevention of
Pollution from Ships (MARPOL), which the IMO adopted in 1973. It
was modified by the Protocol of 1978 and is known as MARPOL 73/78.
MARPOL provides regulations on practically all potential sources of
pollution from ships. It has six annexes, aiming at controlling ship releases
of oil, noxious liquid substances, harmful substances, sewage, garbage, and
air contaminants. These annexes specify technical details regarding
controlling measures, discharge criteria, standards for tankers, washing of
tanks, packaging, stowage, and documentation. Annex IV provides regulation
for discharge of sewage; Annex V provides regulation for discharge of
garbage. The latter requires that garbage reception facilities be available in
ports. By the year 2005, Annexes I, II, III, IV, V, and VI have officially
entered into force. As of 30 September 2006, the convention has 138
contracting states, the combined merchant fleets of which constitute
approximately 98 percent of the world merchant fleets’ gross tonnage
[Beckman, 2006]. Are all these regulations being implemented? Again, the
need for governance involving all stakeholders is evident. One particular
aspect in which this is apparent is the ability of flag states to exercise
control and enforcement of agreed rules.

It is important to note that MARPOL 73/78 developed and reviewed
the technical Annexes in close cooperation with scientific bodies. In 1969,
an impetus supporting the establishment of the Joint Group of Experts
on the Scientific Aspects of Marine Pollution of the United Nations,
(GESAMP) — later renamed as the Joint Group of Experts on the
Scientific Aspects of Marine Environmental Protection — was provided
by the work for this Convention. There was a need for an independent
scientific body that could evaluate substances, including oil, and examine
their degree of harmfulness to the marine environment. GESAMP filled
this role amply. It evaluated hazardous substances carried by ships
according to a criteria derived on a scientific basis. At present, it remains
the reference body for this task.

The dumping of wastes at sea has received special treatment. The
intergovernmental conference held in London in 1972 gave rise to the
London Dumping Convention; it was recently renamed the London
Convention. The purpose of the convention is to control any deliberate
disposal at sea of wastes, materials, or other substances from ships. It does



not include materials occurring from normal operations of ships, oil
platforms, aircraft, or other manmade structures at sea. The Convention
entered into force in 1975, and presently has 81 contracting parties [IMO,
2007]. The Convention has amendments that specifically deal with radioactive
wastes, industrial wastes, and incineration at sea. These are prohibited and
are covered in a Protocol of 1996 superseding the convention.

Another convention of interest, in relation to specific protection of
coastlines and their sensitive areas is the International Convention on Qil
Pollution Preparedness, Response and Cooperation of 1990 (OPRC), which
entered into force in 1995. This Convention aims at contracting parties
being prepared to combat and respond properly to oil pollution incidents
from ships, oil platforms, ports, and oil handling facilities. It identifies
required and appropriate measures, such as: emergency plans, reporting
procedures, and systems for response. The need for just such a high level
of preparedness is amply demonstrated in most regions of the world through
recent incidents, including those that occurred in the Seas of East Asia and
Western Europe. A major oil pollution catastrophe in 1967 triggered the
development of most of these environmentally oriented conventions.

The protection of marine environment from accidents and deliberate
crimes-at-sea is also pursued at the regional level. The “particularly
sensitive sea area” and the “special area” concepts have been established
by IMO. Guidelines for designation of special areas under MARPOL
73/78 and the identification of particularly sensitive sea areas have been
adopted. Such areas are defined as “areas which need special protection
through action by IMO because of their significance for recognized
ecological or socioeconomic reasons and which may be vulnerable to
damage by maritime activities.” Criteria for such designation are based
on ecological, social, cultural, economic, scientific, and educational
considerations. Whole regional seas, such as the Baltic Sea, have been
given this kind of status.
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CHAPTER 5

Food from the Ocean:
Will It Be Enough?

Ulf Lie

The Role of Seafood in Nutrition

In the 20th century, as human population grew rapidly and living
standards improved in most parts of the world, total and per capita
consumption of food increased. Population growth and the improvement
of living standards will continue in the 21st century. Thus, there is a strong
concern that global food production will not be able to meet future
demand. The linkages between demand, supply, and prices in a market
economy will also most possibly lead to further enhanced global inequity.
This is because prices increase with dwindling supply.

From 1961 to 1999, the world population increased from 3.1 billion
to 6 billion. Fish catch increased from 39.3 million tons [World Bank, 1992]
to 84.1 million tons [FAQ, 2000]. If we subtract the quantity used for
industrial production of fishmeal and oil, with the value of 28 percent in
1961 and 36 percent in 1999, the annual global average per caput
consumption of marine captured fish decreased slightly, with 9.4 kg in
1961 and 9 kg in 1999.
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In the global average human diet, seafood contributes only about
1 percent in terms of calories, 5 percent in terms of proteins, and 1 percent
in terms of fat [FAO, 1994]. The highest values for all three categories are
posted in industrial countries. It can thus be seen that although approx-
imately half the human population lives near the coast, seafood accounts
for a rather small part of the human diet. Such global averages, however,
do not fully reveal the fact that a major part of animal protein comes
from seafood in many developing coastal and island states. Furthermore,
marine fat, particularly from high latitude species like salmon and herring,
is high in omega-3 fatty acids. These acids are found to have favorable
effects on a number of human ailments. So, even if in a global context,
seafood does not appear to be particularly important in the human diet, it
is, in fact, important regionally and from a human health perspective.

Because many of the fish stocks preferred for human consumption
show serious signs of overfishing, it is, therefore, pertinent to ask a very
important question: “Will there be enough fish to meet future demand?”

The Ocean’s Food Production Capability

Why doesn’t the ocean provide more of our food? Are marine
ecosystems naturally less efficient food producers? These two questions
are logical queries. After all, the area covered by water is about 2.5 times
that of land. Logically, marine ecosystems should be able to produce food
quicker and in larger quantities. But the ocean is not able to produce most
of the food that we eat. The marine biological system is, indeed, different
from that of the terrestrial environment. This accounts for the big disparity
in food production between the two systems.

Plants are the basis for all food production. The primary requirements
for the production of plants are water, light, and nutrients. There is, of
course, no shortage of water for marine plant production. However, light
is a problem. Light cannot make its way very deep into the ocean. The
quantity of light for photosynthesis diminishes rapidly with every increase
in depth. Therefore, plant production is limited to the upper layer of the
ocean. The same is true for terrestrial plants; there is also very little
photosynthesis a few millimeters down the soil. In fact, it could be said
that as far as light is concerned, the ocean is a better place than the soil.
In the ocean, some level of production can take place more than 30 m
below, depending on the transparency of the seawater.



The major types of marine plants are seagrasses, in estuaries; green,
red, or brown macroalgae, found particularly on the hard bottom of
shallow waters; and microscopic, unicellular planktonic algae, or
phytoplanktons, found in all parts of the marine area. The production
and biomass of seagrasses and macroalgae is higher per unit area compared
to the production and biomass of the phytoplankton. But because the
total ocean surface is much bigger compared to the size of shallow water
areas, microscopic algae contribute more than 90 percent of marine
plant production.

Although light conditions are very important, the availability of
nutrients seems to be the major limiting factor for marine plant production.
Major inorganic nutrients, particularly nitrogen, phosphorous, and silica,
are brought into the ocean by rivers, taken up by plants, and are regenerated
or mineralized back to inorganic nutrients from decaying plants and
animals. Much of these regenerated nutrients are quickly returned to plant
production. However, part of the mineralization takes place below the
depth level for plant production. Therefore, there is a rich pool of nutrients
everywhere in deeper water masses. All a plant has to do is get hold of
these nutrients.

So, why aren’t more plants growing in the ocean? Evolution has not
produced floating trees that have roots capable of stretching into nutrient-
rich, deeper water layers. Therefore, the highest marine plant production
occurs in areas with high input of nutrients in the upper layers. Coastal
areas, in particular, have high marine plant production for two reasons.
First, they are very near land-based nutrient sources. Second, waves and
currents in shallow areas whirl nutrients up from the bottom layers.

The conditions in the open ocean are different. The open ocean is
far from terrestrial sources, is deeper than, and has considerably less near-
bottom turbulence in the water masses. Consequently, from a plant
production vantage point, the major part of the open ocean is a desert.
Marine plant production contributes only about 40 percent of the global
plant production. This is why the marine ecosystem is not a very effective
food producer.

This brings us to the next logical question: “If not primarily for
consumption, then what is the ecological role of marine plants?” The main
difference between marine and terrestrial plants is that humans rarely eat
marine plants. In contrast, vegetables and cereals provide about 84 percent
of the energy in the human diet while 15 percent of this energy comes
from meat, that is, from plant-eating animals, or herbivores, such as cattle,
sheep, and goats.

A highly different situation exists in the ocean. First of all, the
microscopic phytoplankton, which are the first level in the food chain
and dominate plant production, are not suitable as human food. The
dominant herbivores that can utilize small plants such as zooplankton
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(the second level in the food chain) are also very small and are not suitable
as human food either. Marine food for human consumption can partly
come from the third level in the food chain, from carnivores such as
herring, sardines, anchovies, and mackerel. However, people’s preferred
food comes from the food chain’s fourth level. These are cod, salmon,
and tuna.

Assigning a species of fish to a particular trophic level is not a trivial
task because an individual fish may start its life as a carnivorous zooplankton,
which is trophic level two, and end as a large predator, which is trophic
level four.

Considering, as a rule of thumb, that there is a 90 percent loss in the
energy transfer from one level in the food chain to the next, the same
quantity of plants consumed by herbivores in the terrestrial system provides
10-100 times more human food than plants in the marine system.
Therefore, the marine system will always be at a disadvantage in comparison
with terrestrial food production. This disadvantage will only disappear
when we learn how to incorporate marine plants and herbivores directly
into the human diet.

The argument above applies to fish. However, there are many other
groups of animals in the ocean that feed on plants or plant remains, also
called detritus. Various species of mollusks are already important as
producers of human food with total world production in 1997 at 12.5
million tons. There is a vast potential for further expansion of mollusk
production, both in capture fisheries and aquaculture in marine environment.
Production is sustainable because there is no need for feeds. Additionally,
little pollution is attached to their production.

Fertilizing the Marine Environment

Organic production in the major part of surface waters is limited by
lack of nutrients. This fact has tempted some to take a lesson from
agriculture. Production can be improved by adding artificial fertilizers.
Enhancing plant production through the addition of fertilizers has been
proven in several experiments, in terrestrial and even marine environments.
It is, therefore, natural to extrapolate the experience from agriculture to
marine food for humans. Is it possible to add fertilizers to nutrient-poor
water masses to enhance fish production?

Before we become too excited about the prospect, we have to keep
in mind the difference between the terrestrial and marine food chains
discussed earlier. In agriculture, fertilization leads to enhanced production
of plants for direct human consumption. Fertilization in a marine
environment also leads to higher plant production. However, the major



contribution to human food would be at the third or fourth step in the
food chain. These two levels provide between 100 —1,000 times less food
fit for humans, per unit fertilizer. Undoubtedly, adding artificial fertilizers
for controlled production of grain and vegetables for humans or for
livestock is a much better investment than pouring bags of fertilizer in
the ocean and hoping for the best.

However, an unintended fertilization of the marine environment is
already going on in a very large scale. In practically all coastal areas, large
amounts of nutrients are disposed of in the sea in the form of household
sewage and agricultural runoff. The result is massive algal blooms. These
algae are perfect food for filtering organisms such as mollusks, particularly
mussel. The filtering activity of mollusks has two beneficial effects: first, it
cleans the water and second, it produces high quality food for humans.
Unfortunately, some of the algae produce poisonous substances that limit
human consumption of mollusks. Utilizing polluted waters for mollusk
production could be a significant contribution to marine food production,
when proper poison control mechanisms are developed.

Capture Fisheries

Given that marine food production will not reach the level of
terrestrial production, the next question becomes: “Are we utilizing marine
food potential optimally and sustainably?” To answer this question, we
need a global estimate of the marine food potential, which is not easy to
come up with.

One attempt could be to estimate the present quantity of all
commercially important fish stocks. Unfortunately, many important stocks
are overfished while some are underfished, and such an estimate would
not reflect long-term potential. Another approach could be to estimate
how much of the energy in marine plant production is transferred, through
the food chain, to the commercially important fish stocks.

Numerous attempts have been made to estimate potential harvestable
fish production on the basis of global marine plant production. These
estimates range from 100 to 200 million tons per year indicating the
considerable uncertainty attached to global plant production, the ecological
transfer efficiency from one level of the food chain to the next, and the
relative role of commercially harvested species at specific levels in the
food chain.
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Fishing vessels at port, Kedah, Malaysia (Photo: I. STOBUTZKI/LEN GARCES, WORLDFISH CENTER)

A more reliable method is to estimate potential harvest on the basis
of extrapolation of long-time series of catch data from various geographical
fishing areas. In the application of the method, Gulland [1970] indicated
an estimated potential catch of about 100 million tons per year. The
estimate represents the catch of reported traditional, commercially
exploited species. It is remarkable that more than 30 years after the
estimate was made, the catch of marine species has not exceeded 84
million tons. This might leave the impression that everything is fine with
fisheries because we have not yet reached 100 million tons! However, in
the 30 years between the time the estimate was first made and the period
when marine catch almost exceeded 84 million tons, a spectacular change
in the catch composition became evident. As an example, the catch of
Northeast Atlantic cod was reduced from 3.8 million tons in 1968 to 1.2
million tons in 1998. The catch of Northeast Pacific pollock increased
from 0.5 million tons to 4.0 million tons during the same period. Obviously,
there is a reduction in the catch of high-priced species, particularly
demersal predators that dominate the consumer fish market. Additionally,
there is an increase in the catch of lower-priced species, particularly small
pelagic ones.

It is generally agreed that the reduction in the catch of high-priced
fish species is a result of overfishing. However, there is some controversy
regarding the reasons for the increased catch of smaller species. In an
extensive analysis of the Food and Agriculture Organization’s (FAO) global
catch statistics from the early 1950s to present, Pauly et al. [1998] showed



a decrease in the mean trophic level in the catch data. This decrease
indicates that overfishing of species found high in the food chain increased
the pressure on the species found lower in the food chain. The authors
warned that if the trend of “fishing down the food web” continues, fisheries
in many parts of the world may eventually face a complete collapse.

Caddy et al. [1998] agreed that a reduction in the mean trophic level
in fish landings has taken place in some areas. However, they doubt that
the FAO statistical data were sufficiently accurate to warrant detailed
assignment of trophic levels. Increased capture of small pelagic species
could be related to real growth of the stock, as a result of lessened predation
by decimated predators, or to enhanced productivity in coastal areas due
to organic pollution. However, the most probable reason for the increased
catch of small pelagic species could simply be an increased interest in the
fishing industry for these stocks.

Small pelagic species are the major basis for industrial reduction to
fishmeal and oil, but they also play an important part in the diet of low-
income segments of the human population. For hundreds of years, species
like herring, sardines, and mackerel have been the staple food of poor
people in coastal areas. Presently, there are concerns that “fishing down
the food chain,” in order to meet the demand for aquafeed in agriculture
and aquaculture, may threaten the food security of poor people in numerous
parts of the world.

Aquaculture

Although capture fisheries, in both marine and inland environments,
have remained fairly stable during the last decade, there has been a marked
increase in the total availability of fish. According to FAO [2000], the total
fisheries production, including inland fisheries and aquaculture, increased
from 97.2 million tons to 125.2 million tons between 1990 and 1999.
This shows an annual growth rate of about 3 percent; 66 percent of the
increase was attributed to aquaculture. Aquaculture is now the fastest-
growing industry in the world and there is increased optimism that it will
be one of the major producers of animal protein. In an article in Worldwatch
Issue Alert, entitled “Fish farming may soon overtake cattle ranching as a
food resource,” Brown [2000], concluded that the growth in aquaculture
production will also continue in the present decade.

Many tend to consider aquaculture a recent industry, but this is
definitely not the case. In China, freshwater aquaculture started more than
3,000 years ago. Today, China remains the overwhelmingly dominating
producer, with 71.2 percent of the total aquaculture production [FAQ, 2004].
Freshwater aquaculture production is based on both herbivore and carnivore
species and it takes place in ponds, lakes, reservoirs, and rice paddies. The
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Floating fish cages in Xiamen, China, coastal waters (Photo: CHUA THIA-ENG)

limiting factors for production are land and water, but fish farmers have
learned to enhance production by adding scraps from agriculture and grain
concentrates as feed, and manure as fertilizers, to ponds. This has raised
pond yields from 2.4 to 4.1 tons per hectare [Brown, 2000]. Food conversion
efficiency is also much higher in aquaculture than in agriculture. While it
takes 7 kg of grain to produce 1 kg of beef, only 2 kg of grain are needed
to produce 1 kg of herbivore fish.

Freshwater aquaculture is also well-developed in other Asian countries,
such as India, Indonesia, Bangladesh, and Thailand. There is every reason
to believe that freshwater aquaculture will also increase in other parts of
the world. The major advantage of traditional freshwater aquaculture is
that production is based on low technology, thus requiring limited capital
investment and maintenance. Consequently, the fish produced is low-
priced and therefore, provides important food for the poorer segments
of society.

Mariculture, or farming in the open sea, is also an age-old industry.
Plants and different species of mollusks, such as oysters, scallops, and
mussels, are among the major species in mariculture; prawns dominate in
brackish water aquaculture. Culture of mollusks and prawns has enormous
potential, as these organisms feed directly on marine plants or detritus.
The dominant limiting factor to mollusk or prawn culture is space in
suitable habitats. In prawn production, in particular, space requirement is
a major environmental problem. Large parts of mangrove swamps in
different parts of the world have been cleared to make room for prawn



culture, resulting in coastal erosion and depriving people in coastal regions
of traditional uses of mangrove areas.

Mariculture of finfish, that is, marine and diadromous! fish, is a
more recent industry and it contributes about 1 million tons, or 8 percent
of total mariculture production [Rana, 1997]. However, the major species,
such as salmon, sea bream, sea bass, grouper, and turbot, are in very high
demand and consequently, are highly priced. Considering the length of
shorelines and the increasing interest in more open ocean mariculture,
there is a considerable scope for growth even though user conflicts in
coastal areas and pollution, both by and on the mariculture, may
limit growth.

Finfish in mariculture are kept in enclosures, or intensive aquaculture.
As they are carnivores, they have to be provided processed feed, or aqua-
feed, of various organic origins, particularly fishmeal. Cultured carnivore
finfish in freshwater, shrimps in brackish water, and land animals,
particularly pigs, also depend on feed based on fishmeal. It is, therefore,
possible that the competition for aquafeed may limit future expansion of
mariculture. The annual production of aquafeed is about 5—7 million tons
[Tacon, 1997] and at least 50 percent of it is derived from pelagic fish. The
combined need for marine and diadromous finfish and shrimps amounts
to 1.5 million tons of aquafeed, which is equivalent to more than 5 million
tons of pelagic fish. Fish in mariculture, thus, consume two to three times
more fish than they produce. Ergo, there is an ethical dimension to an
increased use of pelagic fish that might provide food for the poorer
segments of the world’s population.

New Species

Estimates of the production potential of ocean capture fisheries are
based on known commercially exploited species. Could there be large,
unknown, and unexploited fish stocks in the ocean?

Considering the efficiency of modern fish detection equipment, it is
highly unlikely that there are large unknown stocks that can be harvested
with existing technology. Currently, there is some interest in exploring
the potential of deep-sea fish resources. But, considering that practically
nothing is known about the ecology of such species, the precautionary
principle is expected to delay their exploitation.

However, there is another group of species found in enormous
quantities in the ocean, the so-called mesopelagic species. These are small

! “Referring to fishes that migrate between fresh- and saltwater, in either direction, at some
point in their life cycle.” (http://www.greenfacts.org/glossary/def/diadromous.htm)
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fishes, ranging from 5 to 10 cm, which live in the upper 1,000 m in all
parts of the ocean. An FAO report [Gjeseater and Kawaguchi, 1980] indicated a
standing stock of 1 billion tons. But the authors of the report wisely
emphasized that the estimate was based on highly unreliable data. Because
of their small size, mesopelagic fishes will probably not be found in the
best seafood restaurants. However, they could be used as raw material for
production of aquafeed, provided that an efficient and economically feasible
catch technology can be developed.

The Antarctic krill, a small pelagic crustacean that used to be the
major food item for large Antarctic stocks of baleen whales, has long been
considered a potential candidate for increased ocean harvest. However,
the catch has not increased during the last 25 years; it fluctuates between
0.2 and 0.5 million tons per year. Krill will probably be excellent as feed
in mariculture, and if there is a demand in the market, the catch of krill
could probably be significantly increased. However, the Convention on
Conservation of the Antarctic Marine Living Resources (CCAMLR)
attempts to regulate living resources of the Southern Ocean in an ecosystem
context. A significant increase in the catch of krill would have to be viewed
in relation to the important role that krill plays in the ecosystem.

The total marine fish catch in 2002 was 84.5 million tons, of which
about 63 million were used for direct human consumption [FAO, 2004].
About 75 percent of the main fish stocks were overexploited, fully
exploited, depleted, or recovering from depletion. Only 25 percent of the
stocks could be expected to produce more.

The goal in fisheries management is to keep each stock at a stable
level where the output is at a maximum, without depleting the stock,
that is, keeping it at the maximum sustainable yield (MSY). If this goal
could be reached, the harvest from the sea would be the highest possible;
stocks would not be overfished and the fishing industry would have access
to a stable supply of raw material.

Determining the MSY of a fish population has been the major
concern of fisheries biologists since the beginning of the 20th century, and
the fact that populations are still overfished indicates that this is not a
trivial matter. The basic idea behind the concept of MSY is that unexploited
fish stock will grow exponentially, much like money in the bank. We know
that the interest in a bank account may be used every year, without
depleting the account. Similarly, the increase in fish stock can be fished
annually, without depleting the stock. The comparison, however, is valid



only up to a point. If money is not withdrawn from a bank account, it will
continue to grow, whereas in fish stocks, there is an element of self-
regulation. When a stock has reached a certain size, the carrying capacity
of the environment tends to reduce its growth.

Carrying capacity represents elements, such as limitation in food and
spawning areas and increasing cannibalism, which takes place as the density
of the stock increases and food availability decreases. Finally, when the
stock has reached its maximum size, net growth stops. Consequently, no
fishing can take place without reducing the stock size.

The growth curve of a stock shows that there is minimal growth
when the stock is at its lowest and highest levels. The highest growth rate
occurs when the stock is at half of its maximum size. The increase of the
stock at that size is the MSY.

In a pristine, unexploited population, it is an easy task to determine
the MSY; the same task becomes considerably more difficult in an already
exploited stock. However, there is a way around the problem. Considering
that the catch increases with increasing fishing effort, the highest catch
per unit effort (CPUE) must occur when the stock is at its highest
production potential. Further increase in the effort, in the form of
overfishing, for example, will increase the total yield but not the CPUE.
The fishery could still be maintained at a sustainable level; however, the
yield would be less than the MSY.

The MSY may, in principle, be approximated by analysis of long-
time series of data on catch and effort. However the process is not that
straightforward. The carrying capacity, and consequently the MSY, is not a
constant but a variable that depends on environmental conditions,
availability of food, and a host of other factors. Attempts to maintain the
effort at a fixed level may, on one hand, miss the opportunity to take
advantage of bumper crops, when environmental conditions are favorable;
or lead to overfishing when the conditions are unfavorable.

The primary concern of fisheries biologists has been to estimate the
size and productivity of stocks and to advise managers on biological
consequences of management decisions. Clearly, knowledge about stock
size and productivity is basic and important for management. In view of
the many variable components in an MSY estimate, it may seem that
biological information has reached an advanced level of diminishing
returns on investment. Other factors, such as level of economic investment
in fisheries, subsidies, and discards (that is, the unwanted large quantities
of fish and other bycatch that are thrown from the ship), seem to be
equally important for effective management. Additionally, they are more
readily subjected to control.

Increasing the effort and consequently, the operational cost, in a
fishery where the yield is below the MSY lead to lower CPUE. The
outcome is reduced profit. When the cost of a fishery becomes higher
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than the profit, the fishing operation is, in principle, bankrupt. Fishing
pressure should be reduced accordingly. However, there are two reasons
why this does not necessarily happen. One is related to market mechanisms.
When the supply of fish dwindles as a result of overfishing, prices increase
and the economic breakeven point occurs at a lower level of the stock.
Continued fishery will lead to further reduction of the stock. The other
mechanism is related to social and political factors. Bankruptcies in fisheries
may lead to unemployment at all levels of the fishing industry. The resulting
social disruptions in coastal communities cannot go uncontrolled by
governments. Governments may, therefore, issue subsidies to the fishing
operations that allow them to be maintained beyond the breakeven point,
resulting in further depletion of stocks.

Government subsidies to the fishing industry have reached very high
levels on the global scale. It is possible that they are a major cause of
overfishing. Subsidies are given either as direct economic support to the
fishing operation or as indirect subsidies, in the form of various taxation
exemptions to components of the fishing industry. Consequently, it is very
difficult to get an accurate estimate of subsidies to fisheries at the global
level. In a study of the viability of the world’s fishing fleets, the FAO
Fisheries Department collected information about the size of fishing fleets
and recorded landings [FAO, 1992]. Based on the knowledge about fishing
operations for various types of vessels and gear, FAO estimated that the
operational cost of the global fishery exceeds income by more than
USD 20 billions per year. Furthermore, assuming a 10 percent return on
capital investment in the world’s fishing fleet with a replacement value of
USD 320 billion, the annual deficit of fishing operations would reach
USD 52 billion! The inference is obvious. Such deficits could only be
sustained with massive government subsidies to the fishing industry.

Many find it difficult to understand why fisheries, which are a major
source of income and employment in many parts of the world, are grossly
unprofitable. In response to the problem, FAO started a program that
monitored the cost and income of the world’s major fisheries [FAQ, 2000].
Analysis of the data indicated a net economic surplus, except for some
very small or very large vessels. This does not mean that subsidies do not
occur in the fishing industry. What it means is that the practice does not
reach the enormous dimensions indicated in the first global analysis of the
economy of fishing operations.

Efficient fisheries management depends upon accurate information
on catch quantity and composition. These are used as the basis for
regulatory decisions, such as opening and closure of operations, the setting
up of quotas, allowable catch, and the like. While such decisions are
necessary for maintaining a sustainable fishery, they hamper the individual’s
opportunity to draw maximum profits from fishery operations.
Understandably, this tempts people to neglect regulations.



Neglect of regulations is done through the use of illegal fishing gear,
fishing in closed areas, tampering with reporting, selling catch outside
normal markets, and many other activities of a similar nature. Such illegal,
unreported, and unregulated (IUU) fishing has reached very high proportions
and is found in practically all fishing areas and in all types of fishing [FAO,
2000]. The IUU fisheries are truly international mafia-type operations. Legal
quotas are grossly overfished. The surplus is loaded onto waiting cargo
ships and transported to harbors in different countries, where IUU catches
are mixed with legal catches and then distributed in the market. Norwegian
authorities, as well as nongovernmental organizations like Greenpeace and
World Wide Fund for Nature, have reported large-scale IUU fisheries in
the Barents Sea, amounting to more than 100,000 tons of Atlantic cod
and 30,000 tons of haddock every year.

FAO adopted its Code of Conduct for Responsible Fisheries in 1995
and the International Plan of Action to Prevent, Deter and Eliminate ITUU
Fishing (IPOA-IUU) in 2001. Both the FAO Code of Conduct and the
[POA-IUU are voluntary in nature and are, therefore, not legally binding.
In an era of diminishing catch and increasing prices for high quality marine
species of fish, it is highly unlikely that voluntary agreements will be
respected by all parties involved in fisheries operations.

Fisheries technology and know-how developed gradually. But it took
several thousands of years before humans became concerned about
overfishing. Although the variability in yearly catches has been observed,
this variability was more often blamed on fish migrations than on
overfishing. To many, the ocean seemed endless, and its resources,
inexhaustible. This viewpoint is evident in the statement of a leading
scientist of the 19th century, Sir Thomas Henry Huxley. In 1883, he wrote:
“I believe, then, that the cod fishery, the herring fishery, the pilchard fishery,
the mackerel fishery, and probably all the great sea fisheries are inexhaustible;
that is to say that nothing we do seriously affects the number of the fish.
And any attempt to regulate these fisheries seems, consequently, from the
nature of the case, to be useless.”

Perceptions of the ocean’s inexhaustible bounty changed after the
introduction of steam-powered fishing vessels and more effective fishing
gears. By the end of the 19th century, there were ominous signs in the
North Atlantic that the variability in fisheries output was not merely local
or annual fluctuation, but rather a system-wide reduction largely attributed
to the growth of the fishing industry. As fisheries in several countries were
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afflicted by reduction of the same stocks, possible remedies were sought
in an international context.

At the Sixth International Geographical Congress in 1885 and upon
the initiative of the Swedish scientist, Otto Petterson, a resolution was
passed to encourage international cooperation in fishery surveys. This
resulted in the first International Conference for the Exploration of the
Sea, held in Stockholm in 1899 at the invitation of King Oscar II of
Sweden and Norway. It also led to the establishment in 1902 of the
International Council for the Exploration of the Sea (ICES), the Secretariat
of which is located in Copenhagen.

ICES was created in response to overfishing in the North-East
Atlantic. Its scientific programs were related to fish migrations and their
importance for fisheries and fish biology and the problem of overfishing.
From the very beginning, a multidisciplinary approach was emphasized,
first by establishing a hydrographical office, the Standard Sea Water Service,
and later by including topics such as plankton, benthos, pollution, and
recently, marine ecosystem assessment. The approach attracted scientists
not only from fisheries laboratories but also from universities. As a result,
ICES today is a strong regional institution for marine ecosystem issues,
albeit with living resources as its central concerns.

At the 1899 conference in Stockholm that created ICES, participants
came from eight North European countries. Emphasis was very much on
the northeastern part of the world ocean. The geographic scope was
enlarged when membership increased to 20, including the U.S. and Canada.
Today, the ICES area of interest, as described in Article 2 of its 1964
Convention is: “The Council shall be concerned with the Atlantic Ocean
and its adjacent seas and primarily concerned with the North Atlantic.”

The duties of ICES as described in Article 1 of its convention are:

1. to promote and encourage research and investigations for the
study of the sea particularly those related to the living resources
thereof;

2. to draw up programmes required for this purpose and to organize,
in agreement with the Contracting Parties, such research and
investigations as may appear necessary; and

3. to publish or otherwise disseminate the results of research and
investigations carried out under its auspices or to encourage the
publication thereof.

In recent decades, ICES has also provided scientific information and
advice on fisheries conservation and environmental protection to regional
and international regulatory commissions, as well as to ICES member
countries. The duties are carried out by convening annually more than
100 gatherings of committees, working groups, and study groups. The
scientific work is carried out in laboratories in member countries.



After World War II, fishing capabilities of many states developed
rapidly. In both the Northwest Atlantic and the North-East Atlantic, there
were obvious needs for international cooperation to address the exploitation
of resources. At a conference in the U.S. in 1949, 11 participating countries
decided to form an International Convention for the Northwest Atlantic
Fisheries. The Convention entered into force in 1950, after ratification by
four signatory governments. By 1979, membership had increased to 18
governments, 14 of which were from Europe, in addition to Canada, Cuba,
Japan, and the U.S. An International Commission for the Northwest
Atlantic Fisheries (ICNAF) was established, with responsibility for
investigation, protection, and conservation of fishery resources in the area.
In that context, ICNAF recommended, among many others, international
quota regulations, methods in fishery science and statistics, and international
control measures on the high seas. In 1978, when the coastal states in the
Northwest Atlantic had extended their jurisdiction over living resources
up to 200 nautical miles, the ICNAF was replaced by the Convention on
Future Multilateral Cooperation in the Northwest Atlantic Fisheries. This
new convention established the Northwest Atlantic Fisheries Organization,
which has similar responsibilities as the former ICNAF.

A similar development took place in the North-East Atlantic. There,
however, the first steps were already taken as early as the 1930s. In 1953,
a Permanent Commission on Overfishing was established by delegations
from 12 contracting governments. The main responsibility of the commission
was to deal with minimum fish size and use of various fishing gear. Between
1954 and 1958, new types of international regulations were discussed,
resulting in the North-East Atlantic Fisheries Convention (NEAFC), which
entered into force in 1963. The NEAFC was given authority to establish
stricter conservation and management measures.

Until 1976, NEAFC played an important role in regulating fisheries
in its area. In 1969, it recommended a ban on salmon fisheries outside of
national limits. It was instrumental in enforcing the closed season for
herring fishery in the North Sea in 1971. It was just as influential in the
decision to close the industrial herring fishery in the North Sea in 1974.
The Commission also had the power to set limits for total allowable
catches for 15 stocks in the NEAFC area.

By 1977, the North-East Atlantic countries had established 200-mile
fishing limits. In 1980, European countries decided to be represented by
the European Economic Community as its signatory member in a new
convention, the Convention on Future Multilateral Cooperation in the
North-East Atlantic Fisheries. A new NEAFC was established in 1982,
with roughly the same responsibilities as the former. But most of the
fisheries in the area were, by this time, within the new national limits;
thus, the role of NEAFC was reduced. However, the legal regime for
international fisheries management changed in the aftermath of important
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and relevant international events, such as the United Nations Convention
on the Law of the Sea, United Nations Conference on Environment and
Development, and the United Nations Agreement on the Conservation
and Management of Straddling Fish Stocks and Highly Migratory Fish
Stocks. NEAFC found a meaningful role related to fisheries in its area, in
the waters outside of national jurisdiction.

FAO is the organization concerned with marine living resources in
a global context. It was established as a specialized United Nations agency
at a conference in Quebec City, Canada, in 1945. The organization was
first located in Washington, DC, USA. It moved to Rome, Italy, in 1951.
FAQO'’s mandate is to raise levels of nutrition and standards of living, and
to improve agricultural productivity and the condition of rural populations.
FAQ'’s Fisheries Department is charged with the responsibility to facilitate
and secure long-term sustainable development and utilization of the
world’s fisheries and aquaculture. FAO provides assistance to its member
states on matters concerning all aspects of fisheries management.
Additionally, it is strongly engaged in the development of international
management procedures.

To address the problems of shared resources, FAO took the initiative
to hold an international conference on management of such resources.
The conference resulted in the adoption of the Convention on Conservation
and Management of Straddling Fish Stocks and Highly Migratory
Fish Stocks.

In all parts of the ocean, there are incidents of illegal or irresponsible
activities in various parts of the fishing industry. Incidental catches of
unwanted species are dumped in the sea. Illegal fishing methods, such as
poison or dynamite, are used. Various gear restrictions are not respected.
Catches are not properly reported. Such practices represent unfair
competition with participants in the fisheries sector who abide by the laws
and regulations. They also deprive markets of their goods. The dumping of
fish alone amounts to more than 20 million tons per year. This is about
two-thirds of the entire global aquaculture production. Such behavior,
which threatens the sustainability of marine living resources, has captured
the attention of a number of international meetings.

In an attempt to improve the situation, FAO called a major
international conference in 1995. The conference resulted in adoption of
the Code of Conduct for Responsible Fisheries. The code is an attempt to
obtain “effective conservation, management, and development of living
aquatic resources, with due respect for the ecosystem and biodiversity”
[FAO, 1995, 2001]. The Code of Conduct is voluntary. Hence, it does not have
the international legal demands present in conventions. However, states
and the fisheries sector are encouraged to abide by the principles and
international standards in the code.



Chapter 5

Pattani, Thailand purse seine catch sorting (Photo: I. STOBUTZKI/LEN GARCES, WORLDFISH CENTER)

Will We Have Enough Fish?

It has been estimated that the demand for fish will reach 180 million
tons by 2030 [Garcia and Doulman, 2003]. At first glance, this figure may be
possible to reach. The global annual production of fish increased from
112.3 million tons in 1994 to 133.0 million tons in 2003 [FAO, 2004]. During
the same period, marine captured fish fluctuated between 80 million and
87 million tons. This indicates that the increase in total fish production is
mainly from aquaculture, and there is considerable scope for further
growth, particularly in Africa and Latin America. Other positive signs are
the reduction in subsidies and discards in marine fisheries.

However, market-driven overfishing and IUU fishing continue. These
increase the need for aquafeed and will only lead to more intensive “fishing
down the food chain.” In a study of future prospects for world fisheries
and aquaculture, FAO forecasts a significant increase in freshwater
aquaculture in 2015 [FAO, 2004]. In contrast, capture fisheries are expected
to stagnate. A price increase is projected for all types of fish. This will
affect low-income consumers most severely.
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Other Ocean Resources

Gunnar Kullenberg

Without a healthy ocean, there can be no healthy life on Earth.
Without the ocean, there can be no life at all. It is, indeed, as anthropologist
and ecologist Loren Eiseley had written: “If there is magic in the planet, it
is contained in water.”

Nothing could be more important to life than water. We have always
drawn resources from the ocean. This is only natural — science teaches us
that life originates from the ocean. Ocean resources, such as shellfish,
seaweed, fish, and marine mammals are readily available along the coasts.
From the very beginning, these resources have been used for food and
other purposes. In time, people learned to use other coastal and marine
resources, such as sand, gravel, minerals, salt, and groundwater as well as
making use of the coastal areas for natural harbors and shelters.

Modern society uses the ocean as a source of food, recreation,
adventure, renewable energy, minerals (ranging from diamonds and uranium
to corals, sand, and gravel), fossil fuel (such as oil and gas), and various
chemicals and medicine. In most cases, our ability to utilize these resources
is closely linked with scientific discoveries and technological developments.
Most of these breakthroughs over the past 100 years have contributed to
the heavy exploitation and utilization of the coastal and ocean resources
by almost every coastal nation around the world.
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One of the resources that come from the ocean is salt. Salt, or sodium
chloride, has always been extremely important in our daily life. It is the
most abundant chemical constituent of the sea. It accounts for three-
fourths of the roughly 3.5 percent of dissolved chemicals in the ocean.

Throughout history, salt has been a principal article of trade. It is
even used as payment. Roman soldiers were partly paid in salt. In fact, the
word “salary” was derived from this salt payment, called salarium argentinum
[Summerhayes, 1996]. At present, salt obtained from the sea accounts for
about one-third of the world’s supply. Majority of it is produced in France,
Italy, India, Mexico, and Spain.

Magnesium and bromine are also commercially extracted from the
ocean on a significant scale. About 20 percent of the magnesium used in
production is acquired from the ocean. Magnesium and bromine, however,
are not the only ones that can be obtained from the ocean. Some countries
are researching the feasibility of extracting uranium from ocean water, in
order to help achieve a stable energy supply in the future. For the time
being, however, seawater extraction has not been made commercial.

Another important ocean resource is freshwater. After salts are drawn
from seawater, freshwater remains. Coastal waters are becoming an
increasingly important source of freshwater for arid coastal areas; it will
become even more valuable as freshwater becomes increasingly limited
and costly. In Malta and several other countries, most freshwater comes
from desalination. In voyages across the ocean over the past 100 years,
ships have used distilling plants to produce freshwater. If we can solve the
energy problem, then we would also be able to solve the freshwater
problem. This can be done by obtaining freshwater for agriculture and
industry from the sea.

Marine organisms are just as important a resource as freshwater.
Not only are they utilized as food, they can also be used for other purposes.
For one, marine organisms have been used throughout history as sources
of fertilizers and food for livestock. Moreover, a wide variety of
pharmaceuticals are derived from the ocean. Antibiotics, antiviral coagulants,
and substances active against various types of cancer may be found in
marine life [Mann Borgese, 1998]. Marine toxins, extracted from marine plants
and animals, are being used, for instance, in insecticides. Research on their
use as pharmacological compounds and for the development of new
synthetic chemicals is ongoing. Another example is the horseshoe crab. Its



blood provides the most well-known source of a marine-derived reagent
that is used for testing and detecting contaminants in medicines.

A strong interest has developed in the medicinal value of marine
life, with the discovery of deep seabed ecosystems being associated with
seabed hot vents. These ecosystems exist under very special conditions;
they have high pressure, low ambient seawater temperature, no light, and
very little oxygen. There is ongoing research on these ecosystems, with
focus on using them as a source of pharmaceuticals and special bacteria.

Another resource, which is in the form of energy, is also found in
the ocean. Renewable energy can be harnessed from the tides, wind, waves
and currents, and the temperature differences between the surface layer
and the deeper waters in tropical - subtropical zones. These large sources
of energy have not been used because the price of oil is still low enough
to continue being commercially attractive. However, alternative energy
sources are gradually becoming more appealing to the public. Considerable
research on renewable energy has been undertaken over the last several
decades. Research, however, could even be more greatly advanced should
the necessary funding be provided. A possible source of funding is subsidy
that has been funneled to oil consumption. Most oil explorations and
extraction are subsidized. These subsidies could be used for research on
alternative energy sources, so as to help decrease our overall dependence
on fossil energy sources.

During the period of sailing ships, the wind was the major source of
energy. Today, sailing is mainly a sport and a recreation. There have been
attempts to introduce sailing ships, which utilize computer technology to
manage sails, as a commercial transport alternative. But these attempts
have not found practical use. Wind energy is, however, being tapped for
electricity generation in some countries where the topography of the land
is suitable, such as in many European countries. Many of these countries
also use coastal winds and sea-based windmills to generate electricity.

The energy of tides has been tapped for some time. This is especially
true in areas where there are large tides with related strong tidal currents.
Tides are predictable, regular, and sustained; these characteristics make
them very suitable as a renewable energy source. Along European coasts,
tidal mills have supplied mechanical power for hundreds of years, using
the rise and fall of the tide or the tidal current. From Europe, this
technology was then introduced in America.

In our time, technology permits the construction of large barrages in
areas with high tidal range. An example is the Rance barrage in Brittany,
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(Photo: NANCY BERMAS-ATRIGENIO)

France, which was built in 1966 [Summerhayes, 1996]. This generates half a
million kilowatts of power per tidal cycle. The cost was USD 100 million.
The operating costs, however, are lower than any other power station in
France. Fuel is free and there are no waste products. Areas with a tidal
range exceeding what appears to be the required range of 10 m still exist
in many countries, such as the United Kingdom, Russia, Canada, and
China. Tidal barrages have been constructed in these countries.

Clearly, the technology is available. Summerhayes [1996] presents the
case of the proposed Severn Estuary barrage project. If implemented, the
16 km-long barrage would include 216 turbo generators that are 9 m in
diameter, each giving 8,640 megawatts of power. The annual output would
amount to 17 terrawatt hours of electricity, equivalent to the burning of 8
million tons of oil and corresponding to 7 percent of the electrical use of
England and Wales. Environmental impacts must, of course, be assessed in
detail, but early evaluations suggest they would not be adverse. They
should also be evaluated in the context of the impacts of burning oil.

Another source of renewable energy is the wave. The force of ocean
surface wind-generated waves is well known by all sailors. It can also be
observed at the coast where this energy can cause considerable disruptions.
If properly harnessed, this energy could be used more constructively to
generate electricity. The power potential of an average wave per kilometer
of beach is estimated to be 40 megawatts. In regions where such waves
occur regularly, they could constitute a very substantial energy source with
no other environmental impacts than that of the required construction.



As demonstrated in the case of windmills, construction work can have
substantial impacts mainly with respect to limiting access to amenities
and aesthetics.

Wave energy can be transformed by means of floating or fixed
structures. The latter uses the oscillating water column generated by a
wave to push air through a turbine. This concept has been proven by a
pilot plant in the United Kingdom and is commercially utilized. Floating
devices convert the wave energy by being lifted up and down through
coupling to a hydraulic system, as in the case of Salter’s Duck [Summerhayes,
1996]. The Duck is a 300-ton floating canister designed to drive a generator
from the motion of bobbing up and down on waves like a duck. Other
techniques for extracting wave energy are being developed and used
in India.

Some ocean currents, such as those in the Gulf Stream off Florida,
U.S.A., and the Kuroshio off the east coast of Japan, flow like enormous
rivers carrying many millions of cubic meters of water per second, at speeds
up to some 1 m per second. This energy source could potentially be utilized.
However, the transformation is, thus far, not commercially viable.

In comparison, conversion of the thermal energy stored in parts of
the ocean into electricity is a more viable option. The principle of ocean
thermal-energy conversion, commonly referred to as OTEC, uses the
difference in temperature between the surface waters and the subsurface
waters, about 20-25°C over a depth range of 500-1,000 m in the
tropical zones of the ocean. The first modern-type but very small closed-
cycle OTEC plant was constructed in Hawaii in 1979. Of the electrical
output of 50 kilowatts, about 80 percent was used to pump up cold
water for the system. There is much potential in the OTEC principle for
oceanic islands in the tropics which lack other energy sources. Considerable
research in this is ongoing. Environmental impacts are mainly related to
the lowering of the surface water temperature and the increase of
nutrients in the euphotic zone. However, these could possibly enhance
biological productivity.

One possibility of making the system commercially attractive is to
utilize cold but nutrient-rich subsurface waters to support mariculture
installations in association with the OTEC plant. These cold waters could
also be utilized for air conditioning or to cool the soil or obtain clean
freshwater through desalination. It is this combination of OTEC and
mariculture that is currently being researched in order to make the
integrated system commercially attractive. In an integrated system, it is
possible to involve science, technology, and users in mutually beneficial
partnerships.

Having considered all these sources of alternative renewable energy,
and also knowing that in some parts of the world solar energy can be
used directly with great advantage, we are still faced with the fact that
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ours is a carbon-driven society: oil, coal, and gas are our primary sources
of energy — and we use a lot of them! The accumulations of oil and
natural gas come from the decay of buried remains of marine and terrestrial
plants deposited in basins with net sedimentation. Some of these basins
were depressions on land, with accumulation of the organic material in
lakes. However, most sedimentation basins occurred along the margins of
the ocean, with the accumulation beneath the sea surface. Many of these
marine sedimentary basins have become terrestrial through changes in
sea level and seabed. This is where easily available oil was found, in highly-
concentrated, rather shallow strata. The remaining reserves of oil are more
difficult to get to, because they are in hostile offshore areas that take
great effort to access. However, we are gradually developing the required
technology to explore and exploit them. As early as 1894, oil was produced
from offshore sources in California. In 1936, operations began in the Gulf
of Mexico. And in 1948, the first offshore platform was completed off
the Louisiana coast, together with its offshore pipeline [Summerhayes, 1996].

Presently, oil is produced in many offshore areas in the North Sea,
the Black Sea, West Africa, California, the Gulf of Mexico, the Persian
Gulf, South China Sea and several other places while further exploration
is still ongoing in many other regions. At the same time, the exploitation
is moving further and further offshore. Presently the limit is about a depth
of 2,000 m [GESAMP, 2001]. Seabed installations directly connected to a
pipeline are used. Clearly, safety is of major concern.

Data released by the United Kingdom Institute of Petroleum in 1992
gives an annual production of 3.2 billion tons of oil and natural gas liquids,
or about 65 million barrels of oil per day, with 1 ton equivalent to 7.3
barrels. About 40 percent of this production comes from offshore sources.
Concurrently, total world reserves were pegged at 137 billion tons.

At present, we have been able to find new carbon sources of energy.
But there are no large reserves of oil beyond the continental slopes because
the requirements for oil to be produced are not met there. For oil to be
produced, sediments need to be buried deep enough to be cooked by the
flow of heat from the Earth. But deep-sea sediments beyond the continental
slopes are not buried deeply enough. However, the formation of natural
gas occurs relatively early in the decomposition of the organic matter. It
can also be trapped in deep ocean sediments through a process driven by
the high pressure and the low temperature there. Within the pore waters
trapped in the sediments, mixtures of water and natural gas (such as
methane) form gas hydrates, also called clathrates. With increasing depth
into the sediment, temperature increases through the flow of heat from
the interior of the Earth, and these mixtures, which are like ice, are melted.
The gas is, thus, freed; but then it becomes trapped below the hydrate
layer. It appears that these layers are concentrated on the continental slope



below 300 m, and can cover about 10 percent of the total ocean area
[Summerhayes, 1996]. So far, there is no safe way to tap into this enormous
source of natural gas. It should be noted that if the problem of fusion
were solved, the deuterium in the seawater provides for 250 billion terawatt
of potential energy.

Aside from renewable energy sources, building materials in the form
of sand, gravel, and corals are also found in the sea. So are various minerals.
These are usually extracted from relatively shallow deposits found near
the shore. Such areas around the world are mined for diamonds, gold, and
many other minerals including tin, titanium, iron, and chromium.

Perhaps the most well-known and most written about ocean deposits
are deep-sea manganese and phosphorite nodules. These were discovered
in the late 19th century. The famous Challenger expedition, which was
carried out from 1872 to 1876, recovered a number of these. Since then,
similar deposits have been found in many deep-sea basins with low
sedimentation rate. Great hopes were pinned on these resources as part of
the Common Heritage of Mankind written into the United Nations
Convention on the Law of the Sea (UNCLOS) of 1982.

A number of countries have been given the status of pioneer deep-
sea miners, and have carried out extensive mapping of the resources in
the area of the seabed allocated to them through the International Seabed
Authority (ISA). This is one of the important institutions instigated through
the Law of the Sea. However, the demand for minerals found in these
deep-sea deposits has not risen to the levels anticipated in the 1960s and
1970s. This is mainly due to changes in the construction economy and the
transformation of the economy into one that is service-oriented rather than
production-oriented. Because of this transformation, raw materials did not
have much of a market. Synthetics, chips, and other micromechanics which
do not need much of the earlier industrial raw materials have completely
altered demands. We have also changed the uses of substances, introduced
many more synthetics than before, lowered the need for metals, and
considerably increased recycling of natural materials. All these dramatically
changed trade and transport patterns.

Despite these developments, interest in the deep seabed has not
decreased; rather, it has intensified. This is due to recent discoveries of
other minerals and biological resources in the seabed. Mud rich in metals
like iron, manganese, zinc, copper, cadmium, lead, and silver was discovered
beneath very salt-rich brines deposited on seabeds in several regions. The
first of these discoveries was in the Red Sea in the mid-1960s [Summerhayes,
1996]. This mud is rich enough in metals to have economic potential. It is
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also perhaps the most likely of deep-sea deposits to be mined first, when
and if the time for that comes.

Another very important discovery, that of hydrothermal vents, was
made in the Eastern Pacific in 1975. These vents are associated with metal-
rich deposits, such as copper, zinc, and sulfide deposits. Hydrothermal
activity has since been confirmed to occur along large parts of the crests
of the mid-ocean ridge system, which goes across the world ocean. These
ridges are formed as a result of the separation of the tectonic plates that
form the outer shell of the Earth. The convergence, or collision, of the
plates, on the other hand, occurs at continental margins where deep-sea
trenches are found, outside Japan in the Pacific Ocean, for instance.
Hydrothermal activity with related mineral deposits has also been found
to occur where seafloor spreading takes place, such as in the marginal
basins of the Pacific.

A vent is a habitat of extremes. It is under very large pressure from
the water above; has low temperatures in the ambient ocean water; is very
dark; and at the same time, it depends upon the warm, oxygen-free, acid
water from hydrothermal vents. This water originates from the ocean’s
bottom water, which infiltrates the bottom and can reach depths of several
kilometers into sediments. There, it is heated by heat from the interior,
and rises back to the surface, carrying with it dissolved gases and minerals.

The significance of hydrothermal activity goes far beyond the supply
of mineral deposits. It provides for a source of chemicals to the ocean, a
source which is comparable to the inputs of chemicals from rivers.
Moreover, it is also a potential source for totally unknown and extraordinary
species. Seabed-dwelling megafauna, or large seabed-dwelling animals, are
found living in entirely novel ecosystems. These ecosystems, which are
associated with hydrothermal vents, can be traced back to the earliest life
on Earth. The animals living in them derive their food from a chain that
is driven by energy from the Earth, also called geothermal energy.

The basic process through which the supply of food is generated is
referred to as chemosynthesis. It is based on the release of hydrogen
sulfide, a chemical that is toxic to other forms of life than the sulfide
oxidizing bacteria through which the process is generated. These are able
to produce organic material from carbon dioxide, using the energy released
when hydrogen sulfide coming from the vents interacts with chemicals
in the seawater. About 95 percent of all animals discovered at hydrothermal
vents are previously unknown species; so far, over 300 new species have
been identified.



Hydrothermal vent fields are submarine oases in the otherwise desert-
like plains of the deep seafloor. The life there includes large tubeworms
(which can grow up to 2-3 m long), giant clams, mussels, and crabs. The
total biomass is high but the diversity is low. Additionally, the species
found on vent sites in different ocean basins show little similarity.

In the North Atlantic, there are no tubeworms or giant clams; what
is found there are clusters of small shrimp. These differences, as well as
the isolation of biological communities, raise scientific questions. How can
species develop or migrate from one vent site to another when the time
required for biological development is apparently longer than the time
during which a particular hydrothermal vent remains active? Questions
like this prove that discoveries only spawn more questions which, in turn,
lead to more discoveries.

There have been many exciting considerations and growing
investigations on the possibility to utilize properties and products of newly-
discovered species and ecosystems for pharmaceutical and medical purposes,
as well as for the production of other servicing material.

The situation illustrates both the coincidences and the opportunities
associated with basic ocean research, scientific discoveries, and technological
developments. The physical discovery of deep-sea mineral resources was
made fairly early on; manganese nodules were brought home with the
Challenger expedition. During the Law of the Sea Convention debates,
mineral resources were high on the agenda and were considered as major
resources. This was in conjunction with the application of the Common
Heritage of Mankind Principle to the “Area,” that is, the seabed beyond
the limits of national jurisdiction. At the same time, marine biological and
biochemical research in the deep sea went on. In the 1970s, the researchers
made the formidable discoveries of deep-sea animal communities living
in association with warm-water hydrothermal vents on the deep seafloor.

Since its first discovery, hydrothermal vents have been found in many
seabed areas with tectonic activity. It takes a huge effort to research and
map these areas and their associated communities because access to them
is difficult. Deep-sea manned submersibles are used. There are very few
of these. Moreover, the operation involves a fully equipped surface mother
vessel, high technology operation, and highly trained personnel. Research
undertaking of this magnitude can only be carried out by advanced and
well-financed partnerships in a cooperative effort.

All organisms associated with deep seabed communities are of interest
to science. However, of particular interest for microbiology and biotechnology
are the bacteria. Microbiological research has shown that in extreme
conditions, microorganisms with unique properties may exist. Hence, it is
reasonable to speculate that deep seabed communities may contain
microbes with unique genes, biochemicals, and biological processes. The
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biotechnology industry is interested in all these, particularly in the
thermophilic and hyperthermophilic bacteria discovered in vent systems.
The properties and enzymes of these bacteria have been found to be useful
in many industrial processes, including food processing and pharmaceuticals.
This is one of the commercial potential of microbial genetic resources from
the “Area.” Many others are emerging and will continue to emerge as
research goes on. This is because there is significant biological diversity in
vent system communities.

The irony, however, is that these resources are not included in
UNCLOS, except in an indirect way. Furthermore, they do not fall under
the jurisdiction or responsibility of the International Seabed Authority
(ISA). Attempts are being made to convince governments to broaden the
jurisdiction of the ISA. But this is a very slow and uphill process. What is
the alternative? What would the situation have been if a comprehensive
international, intergovernmental ocean agency had existed, as proposed
by Arvid Pardo in 1967? More to the point, why doesn’t this comprehensive
international, intergovernmental ocean agency exist? These questions
highlight the need for an internationally agreed ocean governance system
that can be implemented and enforced.

Marine living resources and marine biodiversity in the water column
and the coastal and estuarine areas need separate treatments [see Chapter 5].
However, it is sufficient to note that currently, fisheries production gives
about 100 million tons of food and 30 million tons of feed or fishmeals.
The demand on the other hand is expected to reach 180 million tons by
2030 [Garcia and Doulman, 2003; FAO, 2002]. Considerable conflicts have arisen
as a result of the expansion of fisheries and the efforts made to protect
the overexploited stocks and the ecosystems that generate these resources.

The conflict of interests between a heavily subsidized fishing industry
(employing a large number of people), politics, and governments on one
side and ecological, scientific, environmental, and conservation interests
on the other is perhaps most noticeable in this case of management of
marine living resources. The scientific advice received by decisionmakers
and political bodies is not sufficiently used to set fisheries limits, except
possibly when it is too late. Regional fisheries management bodies need
strengthening, to enable them to set realistic, enforceable annual quotas
and stop illegal, unreported, unregulated (or IUU) fishing activities.

It must be stressed that the required international agreements and
UNCLOS are in place. They just need to be implemented. Regional



cooperation in fisheries research and management is long-standing and
appears to be the best way to achieve implementation. This is because it
makes it possible to take into account the differences in natural and social
conditions between regions. It clearly shows the need for an integrated
approach where all interests can cooperate. At the same time, it brings
out the difficulties faced in managing resources which cannot be subject
to customary property rights.
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CHAPTER 7

Weather, Climate, Forecasting
and Climate Change

Gunnar Kullenberg

The Weather

The weather is the present or momentary state of the atmosphere.
Its time scales, ranging from hours to days and weeks, are dominated by
changes in the atmosphere. It is strongly influenced by the interaction
between ocean surface water and the lower atmosphere. However, signals
from this specific interaction, over time scales during which the weather
changes, are carried mainly by the winds [Box 1]. In some cases, winds are
generated by the interaction of the ocean and the atmosphere.

These winds blow at low heights over sea surface. Not surprisingly,
they also generate a motion in the sea. This is due to the effect of friction.
Due to the rotation of the Earth, the motion that has been generated will
have a component towards the south and north respectively, on the
Northern and Southern Hemispheres. Furthermore, due to the effect of
the Earth’s rotation, winds parallel to the coast will give rise to a motion
with an offshore component in the sea’s surface layer. Water driven offshore
must be replaced by a return flow that occurs in subsurface layers, normally
in the depth range of about 30-80 m. This water, rich in nutrients for
biological production, rises towards the surface layer close to the coast.
This is called coastal upwelling [Figure 1].
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The wind’s strength varies seasonally. The upwelling systems, therefore,
vary seasonally, too. Their flow and strength also vary. The African and
South American systems are the most marked ones, as evidenced by the
existence of particularly rich fisheries in these areas. The upwelling system
outside Somalia exists during the southwest monsoon only and is hence

more markedly seasonal compared to the others.

The interaction between the air and the sea yields many good things
for mankind. However, it also produces negative effects, such as hazards
at sea, flooding of low-lying areas, and countless damages and personal

losses particularly those produced from tropical cyclones [Box 2].

Box 1: The Global Wind System

The global wind system is dominated by the winds from the west, the
mid-latitude Westerlies. These winds are driven by the difference in heating
between the high latitudes, or the poles, and the low latitudes, or the
equator. In the equator, the air rises higher because it is warmer there than
in higher latitudes. At the height of around 10 km, a pressure gradient
from the lower to the higher latitudes generates a tendency for air masses
to spread towards higher latitudes. However, due to the effect of the Earth’s
rotation, the motion is deflected to the right on the Northern Hemisphere
and to the left on the Southern Hemisphere. Thus, we can say that the
Westerlies are driven from the west. The pressure gradient directed north-
wards or southwards is compensated by the opposite direction of the force
generated by the rotation of the Earth. Deflection is generated once the
motion has been initiated. The Westerlies reach their maximum speed at
around 11-17 km high. The return flow in the atmosphere, which
compensates for the Westerlies, generates trade winds that blow from east
to west over 5-20° degrees latitude.

Trade winds are basically generated in the same way as the Westerlies.
Due to the rising of warm air at a low latitude, a low pressure occurs at
low heights in the atmosphere. At a higher latitude, there is high pressure
due to the cooling of the warm air above. This pressure generates a sinking
tendency and a high pressure. The pressure gradient is, thus, from higher
towards lower latitudes, opposite the one at greater height. This pressure
gradient is counteracted by the force of the Earth’s rotation which, this
time, generates winds that blow from the east to the west. These are the
trade winds. They are called such because they are very persistent. They
drive the equatorial current system transporting surface layer water towards
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Box 1: (continued)

the west. At higher and polar latitudes, there are constant winds from the
east. These carry the cold weather systems of the high latitudes and can
break into temperate zones.

In the Northern Hemisphere, the wind system also has a northerly wind
component which blows from north to south, along the eastern side of
the ocean basin and between the mid-latitudes and the latitudes of the
trade winds. In the Southern Hemisphere, this wind component blows from
the south towards the equatorial trade wind, also along the eastern side
of the ocean basin. These winds are mainly seasonal. They are generated
by the pressure gradient set up by the heating of continental landmasses
during spring or summer. The ocean, on the other hand, is not heated in
the same way. Thus, there is higher pressure over ocean than over land,
at low heights.

Figure 1: The Coastal Upwelling

“Strong southeasterly winds (red arrow) prevail along the coast of southern Ecuador
and Peru. These winds, which blow during both normal and El Nifio years, drag the
surface water northwestward and cause cold, nutrient-rich water (dark blue) to
upwell along the shore of the eastern Pacific.”

Available at http://www.atmos.washington.edu/gcg/RTN/Figures/RTN13.html [Accessed 25 June 2007].
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The Climate

Is weather more important than climate? What is the difference?

Weather is what we experience here and now or what we may feel
tomorrow or the next couple of days. Climate, on the other hand, is what
we feel when seasons vary. Climate shapes how we live; it determines our
food production and survival. Scientifically expressed, climate is the
summation of the weather or the synthesis of the weather over a sufficiently
long period so that the statistical characteristics can be determined. This
is the definition given by the World Meteorological Organization.

Climate constitutes of weather averaged over sufficiently long periods
such as a season, year, or decades. There are various climate periods or
cycles. This means that we have to observe a climate or cycle’s characteristic

Box 2: Tropical Cyclones

Tropical or subtropical cyclones are also called hurricanes and typhoons.
Tropical cyclones occur in relatively concentrated belts 20-25° latitude
around the equator. They require about 26-27°C in the surface water to
develop. They do not develop violently in a belt of 4-5° latitude around
the equator since they require an effect of the Earth’s rotation to spin. That
effect is absent on the equator. In the Northern Hemisphere they are
concentrated in the East Pacific outside central America, the Caribbean and
other parts of western North Atlantic, the West Pacific at Japan-Asia
mainland, the Bay of Bengal, and the Arabian Sea of the Indian Ocean. In
the Southern Hemisphere, they are concentrated in a belt in the Indian
Ocean running from Madagascar to Australia and in the western South
Pacific, outside north Australia.

Cyclones are very significant events. Their occurrence varies with climate
conditions which are, in turn, influenced by other more large and long-
time scale variability that occur on a seasonal, interannual, or decadal period.

The word “cyclone” probably originates from the Greek word “cyclos,”
which means “coil of snakes.” Cyclones are very intense low-pressure areas
concentrated in the form of a coil or spiral of energy with a size of 100-
150 km across. They rotate with an anti-clockwise direction on the Northern
Hemisphere and a clockwise direction on the Southern Hemisphere. They
are revolving storms with a high density of energy and are carried by
prevailing weather conditions in a particular direction. Cyclones’ wind speeds
can reach as much as 120 km per hour.
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Box 2: (continued)

Low pressure systems are classified according to wind speed.
A depression has wind speeds in the range of 30-50 km per hour. A deep
depression has wind speeds of 51-61 km per hour. A cyclonic storm has
wind speeds of 63-87 km per hour. A severe cyclonic storm posts wind
speeds of 90-116 km every hour. Finally, a very severe cyclonic storm is
one that has hurricane winds moving at 118 km, or more, every hour. The
average lifetime of a cyclone is about a week. The processes associated
with cyclone formation are not well-clarified.

Cyclones are formed at sea and most die out at sea. However, those
that hit the coast can make very substantial damage. Cyclones hitting the
U.S. caused an annual average damage of USD 1.6 billion between 1950
and 1989, and USD 6.2 billion from 1989 to 1995. In China, losses
amounted to USD 1.3 billion annually, from 1986 to 1994. The huge impacts
of hurricanes Andrew, in 1992, and Mitch, in 1998, are well-known and
documented. Mitch claimed 11,000 lives in Honduras and Nicaragua. The
two hurricanes generated economic losses estimated to be between
USD 40 to 50 billion. The devastating results of hurricane Katrina in 2005
also demonstrate just how destructive cyclones could be.

properties long enough to be able to identify its variation, how large it is,
and how it occurs. The best known of such properties, called climate
elements, are temperature close to the ground or the surface, and
precipitation, or the amount of rain. These can individually or jointly
characterize the climate. Climate elements are influenced or determined
by processes or conditions that include solar radiation, regional distribution
of land and water, size and location of landmasses and their height, the
amount of water vapor in the atmosphere, and the greenhouse effect.
Incoming solar radiation provides energy. It penetrates the atmosphere
as so-called shortwave radiation. It is mostly visible and near-ultraviolet.
This is because the temperature of the sun is very, very high. By
comparison, the Earth’s temperature is basically zero, and the Earth
radiates most (about one-third) of the incoming radiation back into the
atmosphere in the form of longwave, invisible radiation. This kind of
radiation is partially trapped in the atmosphere where it increases its
temperature until a balance is reached between incoming and outgoing
radiation in terms of heat. It is precisely this process that gives us the
temperature we have on Earth. Without it, the Earth would not be
habitable. This so-called greenhouse effect is mainly due to the water
vapor in the atmosphere [Figure 2]. However, other gases, mainly carbon
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dioxide (CO,), methane, nitrous oxide, and chlorofluorocarbons, are just
as important. Such gases are produced and released to the atmosphere by
natural and anthropogenic sources.

Sunlight penetrates the depths of the atmosphere but it does not
penetrate deep into the ocean. The clearest water on Earth is found in
ocean areas where biological primary productivity is very low, as is the
case in Sargasso Sea in the subtropical North Atlantic. The ocean has
deserts that are comparable to terrestrial deserts. The water there is
comparatively old and is slowly sinking, due to oceanic circulation. Old
water has no nutrients. There, the blue part of the sunlight can penetrate
to about 400 m depth making water intensely blue. However, most of the
sunlight is absorbed in the upper 100-150 m. In other regions of high
biological activity, sunlight may only penetrate some tens of meters,

Figure 2: The Global Greenhouse Effect

The gases make the atmosphere function as a greenhouse; they essentially trap the
relatively longwave radiation from the Earth while allowing most of the incoming
radiation to pass through. The trapping of radiation is dependent upon the wavelength
of the radiation itself. Red light, which is of longer wavelength, is radiated from the
Earth. It is partially trapped in the atmosphere, where it remains as heat.

(Diagram: Philippe Rekacewicz, UNEP/GRID-Arendal) Available at
http://maps.grida.no/go/graphic/greenhouse_effect. [Accessed 12 January 2008].
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between 20 and 40 m, or even less than 10 m, as is the case in the high-
productive upwelling areas with very rich fisheries. In areas like these, the
water is greenish.’

Another very important climate factor is the upper ozone layer in
the atmosphere. This protects the Earth from receiving too much ultra-
violet radiation. The ozone is also a greenhouse gas, generating a certain
warming at the layer of its maximum concentration, at about 25 km
in height.

There are a number of climate zones on Earth, these are: tropics,
subtropics, temperate, and polar zones. We can also separate between other
types of climate, such as: mountain climate, plain climate, desert climate,
or monsoon climate. The main point is that climate is very important to
us. Without a hospitable climate, we would not be able to survive. This is
demonstrated in extreme areas with large differences in temperature
between winter and summer, or with very strong extremes in weather or
climate. The former occurs in the center of big landmasses; the latter can
occur everywhere but tends to be concentrated in certain belts, such as
those referred to above. In both situations, the ocean plays a large role, be
it absent or present in a special combination with landmasses, which can
prompt special phenomena like coastal upwelling and on basin-wide scales,
the monsoon.

A climate that does not change too much is obviously the most
desirable for us. Since the last glaciation ended around 12,000 years ago,
the temperature has shown remarkably small variations, from +2 to -2°C
compared to today, when extremes are taken into account. Without
considering any extreme, the difference is only in the range of +1 to
-1°C. For this reason, the scientific community has, for some time, been
seriously concerned about the potential warming of up to about 4°C, which
could occur as a result of our greenhouse gas emissions from years 2000
to 2100. This is a short period of time compared even to the last
deglaciation period, which lasted around 1,000 years and amounted to an
average temperature increase of about 6°C only. At the root of the current
climate change problem is the increase of the greenhouse effect due to
emission of greenhouse gases and changes to the land surface, in the form
of deforestation and desertification.

This concern has led to intensive research endeavors, and lately,
just as intensive, to geopolitical efforts. There is also increased awareness
that what we are dealing with is a system that consists of the atmosphere,
the layers of gases around the Earth; hydrosphere, which is mainly the

! The color of the water is influenced by dissolved substances, particles in the water, and
biological activity. In some areas, we can see red surface water. This is due to abnormally
high biological activity, such as red tides. In low productive areas, including the
Mediterranean, the water is as blue as a clear sky, for similar reasons.
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ocean; lithosphere, near the surface of the Earth; biosphere, the Earth’s
surface; cryosphere or ice masses and glaciers; and temporal and spatial
variation of solar radiation. All these constitute a very complex interactive
system, the state of which cannot be precisely predicted. There will
always be uncertainties. However, we may be able to forecast some
statistics and their variability, as well as responses to changes in the major
influencing factors. And this is exactly what is being done, what has
stirred up interest, and what has confirmed earlier concerns of some
members of the scientific community.

The Role of the Ocean in the Climate System

The Ocean Circulation

In order for us to understand that the ocean is a very important part
of the climate system, we must first recognize the importance of water in
the distribution of heat in the very same system. This entails appreciation
of the fact that the ocean contains about 25 times more water than land
and that the water in the atmosphere is only about ten parts in a million
of the water in the ocean [Charnock, 1996]. Ocean surface currents transfer
heat towards the pole in amounts equal to that in the atmosphere. However,
there is also an exchange of heat between the ocean basins. The North
Atlantic loses heat to the atmosphere. This heat is more than the North
Atlantic gains from incoming solar radiation. Hence, there must be a net
transfer of heat from the Pacific and Indian Oceans into the South Atlantic
Ocean, and from there to the North Atlantic. This transfer is achieved
through compensation flow to the deep and bottom water circulation
called the thermodynamic or thermohaline circulation.

The waters of the ocean basins are interconnected through what has
become known as the Global Thermohaline Conveyor Belt [Figure 3]. It is
called thermohaline because both the heat (or thermo) and salt (or haline)
content of the water are its important factors. The warm surface water
flowing from the Pacific and the Atlantic keeps flowing until it reaches
the Labrador, Norwegian, and Greenland Seas. There, as well as on its way
there, the water is cooled off sufficiently so that it becomes heavier through
lower temperature and somewhat higher salt content than the water below,
thus sinking and forming deep water. This deep water can only return
towards the south, part of it crossing the equator on its way to the South
Atlantic. From there, it enters the Southern Ocean and flows towards the
east, into the Indian and Pacific basins. In this way, mass balance and heat
balance are maintained.
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Figure 3: Global Thermohaline Conveyor Belt

“The Global Thermohaline Conveyor Belt consists of an interconnected network of
warm surface currents (shown in orange) and cold deep water currents (shown in
blue). Warm, salty, surface waters lose their heat to the atmosphere in the areas
labeled Heat release to air and sink to the bottom of the ocean.”

SOURCE: Intergovernmental Panel on Climate Change (IPCC), “Climate Change 2001: The Scientific Basis,”
in http://Awww.underground.com/education/abruptclimate.asp [Accessed 25 June 2007].

(Diagram: Hugo Ahlenius, UNEP/GRID-Arendal) Available at
http://maps.grida.no/go/graphic/world-ocean-thermohaline-circ. [Accessed 12 January 2008].

These thermodynamic processes explain the relatively uniform and
low temperature, that is, between 2-4°C, of waters that lie below about
1,000 m. These waters originate from the cool high latitudes. When sinking
from the surface, water also brings with it oxygen, CO,, salt, and other
dissolved chemicals, as well as some suspended particulate matter and
pollutants. These properties or characteristics of the water are maintained
over considerable periods and distances, even if oxygen is gradually
decreased through the oxidation of sinking organic matter.

Due to the differences in salt content between ocean waters, it can
be said that the Conveyor Belt transfers freshwater. This compensates for
the differences in inputs of freshwater to the ocean basins. These differences
are due to precipitation, evaporation, the freezing and melting of ice, and
runoff from land.
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The density of seawater depends upon its temperature and salt
content. The North Pacific has less salt than the North Atlantic because
it experiences less evaporation and higher precipitation. Thus, the sea level
of the North Pacific is higher than the sea level of the North Atlantic by
about 70 cm. This also explains why there is no deep water formation in
the North Pacific. Its surface water is not subject to sufficient cooling
and evaporation to compensate for the low salt content, as well as to
trigger sinking.

In the North Atlantic, the higher salt content of surface waters
supports the density increase due to cooling. This triggers instability and
sinking. Evaporation is the essential mechanism in generating cooling. But,
it is mainly evaporation, in which the winds play a large role, that drives
the density increase of the surface water in the North Atlantic, and thus,
produce deep-water formation. However, the primary forcing function of
the whole process is ocean circulation. Consequently, changes in ocean
circulation can be expected to generate changes in the climate.

The time scale of the circulation through the Conveyor Belt is some-
what long compared to the time scale of a human life. This circulation
time scale is pegged between 100 and 1,000 years. However, this is short
compared to the time scales of dramatic climate changes manifested
through the glaciations, or ice ages, which seem to occur at intervals of
10,000 to 100,000 years.

The problem with this scenario is that we do not know how fast the
climate can change from one extreme to the other and what can trigger
such a change. Since the ocean acts as the flywheel of the climate? it
becomes very important to better understand the ocean’s circulation,
particularly how it can change and what can trigger such a change.

The other part of the ocean circulation, specifically, the motion of
the waters in the upper layers, is essentially driven by the winds. We have
to realize that these winds are themselves generated by the transfer of heat
and water vapor from the ocean to the atmosphere. This transfer is very
uneven and creates high and low pressures which, in turn, generate winds
to even out differences. These winds then drive the ocean surface motion.

There is also another motion that enters and complicates the system
even more. This is the rotation of the Earth, which gives rise to a force that
influences the motion on the Earth with time scales of a day or more.
Directed to the right on the Northern Hemisphere and to the left on the
Southern Hemisphere, the size of this force increases with the latitude. It
is zero on the equator. This force puts many constraints on the motion of

2 Elder and Pernetta [1991] described the oceans as “like a flywheel they store energy in
the form of heat when it is in plentiful supply, during the day or summer, and release it
to the atmosphere when sunshine is absent or during the winter.”
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both water and air, due to the tendency of a parcel to maintain its total
speed of rotation, also called vorticity.

Continents and mountain ranges in the deep ocean force ocean
circulation to adopt northerly and southerly directions. This is how the
ocean transfers heat towards poles in the surface layers. This heat transfer
in the ocean is of a similar size to the heat transfer in the atmosphere. As
described above, warm water reaches high latitudes and cools off by giving
heat to the air above. In the Atlantic, the warm and relatively salty water
originating from the Gulf Stream cools off in the northern North Atlantic
and sinks to become deep water, part of the Conveyor Belt. It then returns
towards the equator as deep water flowing around 2,000-4,000 m. This
process provides for warm European climate compared to the same
latitudes in the Pacific. There, the northward transfer of heat by the
Kuroshio current along Japan and the Kurilean Islands accounts is only
about 65 percent of the heat carried north in the Atlantic.

Role of Ocean in Global Evaporation

Much of the heat transfer through the atmosphere is effectuated by
water vapor, generated through evaporation from sea surface to the dry
air above. This requires energy. The so-called latent heat in the water vapor
is released to the atmosphere when water vapor condenses back into clouds
and rain, or ice. Most evaporation occurs in lower latitudes. Meanwhile,
condensation and the release of heat to the atmosphere occur at high
latitudes. Evaporation also occurs over land, mostly as evapo-transpiration
from vegetation. This is about 15 percent of the evaporation from the
ocean. The precipitation or rain falling over land corresponds to about 25
percent of the evaporation from the sea and is, thus, much larger than the
evaporation from land. It is estimated that 86 percent of global evaporation
comes from the ocean and 78 percent goes back to the ocean as
precipitation. The difference between evaporation from the ocean and
return by precipitation to the ocean falls as rain on land. Whatever deficit
there may be for the ocean is compensated by water flowing from land
and into the ocean. Water, in the form of vapor, liquid, or ice, is the working
substance of the global heat-engine [Charnock, 1996]. River flowing to the
ocean carries with it a lot of salt and other materials.

Role of Ocean in CO, Absorption

The ocean absorbs CO,. This is done through direct absorption from
the air, by CO> being dissolved in the surface water, by sinking of cool
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water with relatively high amounts of CO,, and through the so-called
biological pump [Figure 4].

Just like plants on land, plants in the ocean utilize CO; in their
biological production. However, a difference exists between terrestrial and
marine utilization of CO,. On land, the organic material remains on the
surface; in the ocean much of it sinks and CO, is transferred into
the ocean.

The ocean may also absorb CO; through the sinking of surface waters
in cooling regions in the northern North Atlantic and in the Southern
Ocean. Thus, ocean circulation is very important for the uptake of CO,.
The ocean acts as a controller, or buffer, of climate change. Current
estimates suggest that the ocean’s uptake of CO, is between 1.4-2.8
gigatons annually, or in the range of 30-40 percent of the fossil fuel CO,
injected annually into the atmosphere.

The sediments of the ocean floor are the largest carbon pool on
Earth. The carbon present in these sediments are about 50 times more
than the carbon in the atmosphere and about 15 times more than those
found in the biosphere [Lozan et al., 2001]. The absorption and release of
carbon influence the oceanic uptake of carbon.

Figure 4: Physical and Biological Pumps of C0,

COz is dissolved in the surface layer, as required by the chemical balance. Marine
primary production takes up CO2 and this generates a fixation of carbon, which
transfers carbon into the ocean, the sinking of cool water with relatively high CO2
content, and the return to the surface of water with relatively low CO2 concentration.

(Diagram: Hannes Grobe) Available at
http://en.wikipedia.org/wikillmage:CO,-pump-hg.png. [Accessed 25 June 2007].
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Every day, considerable amounts of CO; and some other greenhouse
active gases, such as chlorofluorocarbons and methane, are released into
the atmosphere. Through observations of CO, levels present in the
atmosphere since the 1950s, it has been established beyond any doubt
that the level increases by about 20 units every 20 years. Overall, CO>
levels have increased from 280 units a hundred or so years ago to about
350 units today. This rate of increase is unprecedented in the last 20,000
years. About three quarters of it is due to the burning of fossil fuels. This
is according to observations in Hawaii. This data is one example of the
importance of regular observations, maintained over long periods.

Balance estimates suggest that the combustion of fossil fuel has so far
given the atmosphere about 6 gigatons of carbon per year. Deforestation
yields between 0.6-2.6 gigatons of carbon annually. Of this, the ocean net
uptake is in the range of 1.4-2.8 gigatons of carbon per year while the
terrestrial ecosystem has an estimated net uptake of 0.5-2.5 gigatons, for
the same period. It must be clarified that many uncertainties surround these
estimates, as shown by the range of figures [Watson, 1992]. Presently, research
is being conducted to: clarify the size of the oceanic sinks and sources of
COs; how these respond to potential climate change; how this change
influences CO> balance and how we can best follow developments involved;
and where to make observations so as to obtain early warning signals. The
most recent concerns address the gradual acidification of the oceanic waters
due to CO; uptake and the saturation of the ocean sinks.

Freshwater, El Nifio, and Monsoon

About 2.5 percent of all water on Earth, or 40 million km3, is fresh-
water. Of this, approximately 0.3 percent is available as renewable
freshwater for our total consumption. This is about 120,000 km3 in all.

Where does this much water come from? The main source of
freshwater is the ocean. The ocean brings freshwater to the land and river
systems through rain or snow. River water largely originating from the
ocean is extensively used by human society [Box 3]. An important source is
also the continental glaciers, which likewise are receiving inputs through
precipitation originating from the ocean.

The source of rain is the immense evaporation from the ocean
supplemented by evapotranspiration, or sweating from the land. Evaporation
from the ocean is the major source of water vapor in the atmosphere. This
is a primary greenhouse gas, without which we would not be here. The
warmer the air, the more water vapor can be stored in it. Very large air
masses are carried by regular winds from the ocean towards land. There,
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Box 3: Effects of Demography and Human Activities on Freshwater

Freshwater is a natural resource which society must treat with care
and respect. Presently, about 550 million people live in areas with shortage
of freshwater. This figure is estimated to increase to about 1 billion by
2010. Population increase has elevated freshwater usage and need.
Concern for freshwater resources has stimulated much international activity
and created the World Water Forum. The World Water Forum has
organized systematic compilations, reviews, and research. In this, it serves
a function similar to that of IPCC's.

Climate change and variability has much influence on the freshwater
situation and distribution, in time and space. The global annual freshwater
withdrawal at the end of the last century was about 3,800 km3. This
figure is projected to increase to around 5,200 km3 during the first quarter
of this century. While the human population has increased by a factor of
three since 1900, the amount of freshwater has remained essentially the
same. The volume of clean and safe freshwater has decreased considerably
due to pollution and other uses.

River runoff is very considerably reduced through dam constructions.
These constructions, however, resulted to serious deterioration of river
deltas and estuaries. Suspended solids and dissolved substances, such as
nutrients, are also withdrawn with the water. This means there are less
nutrients in the estuary or delta for biological production. It also means
that there is increasing erosion because solid material is still withdrawn
from the ocean. This is well demonstrated in many cases, a good example
of which is the Nile Delta in the Mediterranean. It led to a loss of habitable
and productive land, as well as the displacement of millions of people. It
also necessitated a change in agricultural practices.

Nampho dam, DPR Korea  (Photo: PEMSEA)
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Box 3: (continued)

Similar scenarios to the Nile are occurring in many large rivers that
are subject to damming and diversion. A few examples are the Colorado,
Ganges, Danube, and the Rhine. Most large river systems are, thus,
polluted and overregulated. Of the major river systems, only the Amazon
and Congo Rivers are considered to still be in a reasonably undisturbed
or natural state. The Nile, Yellow, and Ganges Rivers are considered
seriously disturbed. Through international cooperation over the last 2
decades since a major chemical spill occurred in the Rhine in 1986, the
river has been cleaned and returned to such a state that salmon has
reentered the river. Most of the cleaning effort has been devoted to
establishing wastewater treatment plants. The lesson from the Rhine is
that rehabilitation can be done. But, it requires determined efforts,
transboundary cooperation, and financial means.

There are many activities on land which can increase material transports
to the ocean through rivers. This can be due to increased soil erosion
through deforestation and agricultural practices. Construction of dams,
deforestation, building of roads, and many other large earth-moving
activities tend to increase material transport to the ocean. The river flow
also carries with it pollution, particularly contaminants, to the coastal
areas, impacting marine life, food production, and the quality of life there.
Pollution due to river inflows is degrading areas of the Mediterranean,
Baltic, and Black Seas, large parts of Asian coastal areas from the Bay of
Bengal to the Yellow and South China Seas, and estuaries in Africa, and
South and North America.

the natural process of cooling forces warmer air to release much of its
water as rain or snow. This is the freshwater that society must make the
best possible use of.

To effectively manage freshwater, it is extremely valuable to know in
advance when water is going to come as rain or snow, or through the
flooding of rivers. Such advanced knowledge will make it possible to arrange
for storage, protection against flooding or temporary drought, and appropriate
agriculture. Such advanced knowledge can now be obtained through long-
range forecasting. Some major regular climate-related, basin-wide processes
are receiving particular attention with respect to forecasting, namely the
El Nifio-Southern Oscillation (ENSO) and the monsoon phenomena.
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El Nifio

El Nifo is a reversal of the upper layer circulation pattern in the
equatorial Pacific Ocean. Under normal conditions, trade winds blow fairly
consistently from east to west, in the subtropical zones driving the
equatorial surface layer current system that carries the ocean water from
east to west. The water absorbs much heat during the passage from east
to west across the Pacific. A pool of very warm water up to 30°C builds
up in the western equatorial Pacific. When the temperature reaches a
certain critical level, normal circulation weakens and is gradually reversed,
both in the ocean and the atmosphere. Warm water then returns to the
east along the equator, mainly on the southern side.

The process reverses the surface layer circulation at the South
American coast, along Ecuador, Peru, and parts of Chile. From having
relatively cold surface water coming from the south and from the subsurface
layers through coastal upwelling with high levels of nutrients for biological
production, surface layer water becomes relatively warm and with low
levels of nutrients. These waters come from the equatorial zone. Warm air
coming with the reversed winds carries high amounts of water vapor. While
ascending, the air cools off and releases large amounts of the precipitation
as rain. Compared to normal dry years, this is very significant. Fisheries,
agriculture, transport, tourism, and recreation conditions will be affected.
Thus, there are very substantial socioeconomic consequences.

The impacts of El Nifio are felt across the South American continent.
But through long-distance connections in the atmosphere, they are
noticeable on a global scale. These impacts are both good and bad. On the
western side of the Pacific, cyclone activity is reduced during El Nifio
events. The opposite happens in the eastern and central Pacific. The eastern
side of the Pacific enjoys more freshwater and climate that is milder than
normal. In the Caribbean, Gulf of Mexico, and parts of the western Atlantic
coast, the number of hurricanes and cyclones is notably reduced; so is
rainfall on the Caribbean islands.

Negative effects of El Nifio include: the much decreased biological
production and fisheries in the waters off Chile and Peru; dryness in parts
of Southeastern Africa and Northern Brazil; and droughts in parts of the
Western Pacific, such as northern Australia, Indonesia, and the Philippines,
coupled with large forest fires as a potential secondary consequence. The
changed atmospheric circulation during El Nifio manifests signals around
the globe and modifies the weather patterns in many regions.

We now understand that the El Nifio phenomenon is a component
of the normal global climate system. It is a recurring process with an
average return period of 4 years. Its occurrence, however, can be between
2 and 8 or sometimes 10 years apart. The El Nifio is the ocean component
of the coupled ocean-atmosphere process. The atmospheric component is
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manifested in the weakening of the trade wind system; increase of the
surface atmospheric pressure over Indonesia and Australia, with related
decrease of rainfall there; and a corresponding decrease of the atmospheric
pressure over the southeastern Pacific, as well as an increase of rainfall
there. Surface pressure variations between the southeastern Pacific and
Indonesia and Australia are referred to as the Southern Oscillation. Together,
the oceanic and atmospheric parts become the ENSO phenomenon. This
is now recognized as one of the largest, if not the largest, contributor to
the normal variability of the climate on global scales over periods of several
years. The effects are noticeable in most parts of the Earth. The frequency
of occurrence, strength, and persistence may well be influenced by the
longer-term climate change.

El Nifio has an opposite phenomenon called La Nifia. This is not as
well-known as El Nifio; thus, even less understood. But like El Nifio,
La Nifa has serious environmental impacts. It creates colder-than-average
conditions at the western South American coasts. It brings about droughts
in South America and flooding in parts of Africa where droughts are
attributed to El Nifio.

The Monsoons

A more regular phenomenon than El Nifio is the monsoons occurring
in the Indian Ocean in India and other parts of Asia. This is related to the
oscillation in the Indian Ocean referred to as the Indian Ocean Dipole.
The word monsoon comes from the Arabic word “mausam,” which means
“season.” The monsoon is a seasonal wind pattern over large parts of the
northern Indian Ocean, along shores particularly those in the Arabian Sea.
During the summer months, that is, from May or June to September, the
southwest monsoon brings rainfall to large parts of the subcontinent. The
winds come from the sea towards the land. These are blocked by the
Himalayan Mountains, resulting in rain. The cause for this process is the
enormous heating of the landmass during summer, generating vertical rising
motion of the air and low-pressure over land. The rising air masses are
replaced by air masses drawn in from the Indian Ocean.

During winter, the reverse occurs. The landmasses of northern India,
especially the mountains, are cooled together with the air above them.
The air becomes heavy and a high-pressure zone is established. The ocean,
however, keeps much of its heat content longer, with a relatively low
pressure over the ocean as a consequence. The wind thus reverses and
blows from land to sea. This implies very dry conditions over the land.

The southwest monsoon is the major source of water supply,
agricultural support, and energy. A normal monsoon brings an even
distribution of rain and other weather conditions over most of India. This
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is essential for the whole country. An abnormal monsoon, on the other
hand, brings too much rain and flooding in some places. In other areas, it
brings too little rain, a condition which leads to drought and famine. A
monsoon is said to have failed when overall rainfall is insufficient and there
are long gaps between individual rainfalls. A failure of the monsoon can
lead to major drought.

Over the past hundred years, about 20 major droughts have occurred.
This leaves little doubt that the forecasting of the monsoon and its
characteristics is also of major importance. It will influence the management
of agriculture, water supply, and preparedness for flooding or drought,
among other things.

Forecasting Changes and Events

It is very difficult to follow temperature changes because these are
subtle. Sometimes, a summer would seem only slightly colder than the
last one. But aside from temperature change, there are other ways in
which we experience climate change. At times, dramatic events, heralding
just such a change, occur. These events could be in the form of flooding
caused by abnormally heavy rains, changes in cyclone occurrences, possible
changes in the El Nifio phenomenon and monsoon occurrences, or
changes in droughts. However, these events require very careful analysis
of existing data, alongside the necessary models. One obstacle to efficient
analysis is that the time series of data are limited. This makes it difficult
to separate the human-induced signal from the signals generated by the
natural variability.

The importance of weather forecasting was highly demonstrated
during World War II. Since then, the ability to do weather forecasting has
increased very significantly due to scientific and technological break-
throughs, especially in satellite observation technology. Consequently,
applications have reached practically all parts of society.

It is not surprising that many are disappointed in the limitations to
weather forecasting. As technology becomes more sophisticated, so do
human expectations. We demand more accurate and timely forecasting
of weather events, such as storms, cyclones, typhoons, flood-causing rains,
and even seasonal variability. And, the more reliable weather advisories
become, the more reliant we are of them.

Human dependence upon reliable weather forecasting is natural and
is often motivated by safety and economic concerns. Weather forecasts
help us reduce our vulnerability to the elements. If we know when a storm
is coming, we can then be ready for it. This involves planning, which is



also a characteristic of the second motivation. We rely on accurate weather
forecasts to help us associate certain activities with the best time for doing
them. In this case, we would know when to transport goods by air. We
would know when the best time is to schedule large operations on land.

In order to ensure both delivery and reliability, weather service should
be a public service based on science and technology. Governments and
governance have to be involved. International cooperation is a must, to
ensure that adequate data are available in a timely and reliable way, and
to help cover related costs.

Forecast information must address a real and perceived need. Its
benefits depend upon the forecast of relevant components of climate
variability and having decision options sensitive to the forecast information
provided [Hansen, 2002].

Benefits of forecast information include enhanced security, protection
of life and property, increased returns on production, reduced management
costs, adjusted uses of energy, freshwater, and foed, as well as improved
food production. Forecasts and observations also help in risk assessment
and risk management. Risks may be estimated and possibly reduced,
thereby making insurance feasible. This, in turn, may be utilized to help
solve financing problems. An example of this is provided by the recent
insurance agreement between the United Nations World Food Program
and the French insurer AXA Re The agreement may constitute a major
breakthrough in solving finance problems related to environment and
development. Another example is the use of forecasts of tropical cyclones
organized through cooperation between research and insurance interests
at the Bermuda Station for Research [Malmquist, 2002]. Perhaps someday,
developments such as the two cited above could gradually lead to a global
insurance system for our life-support system.

There is also a need for the control and management of the uses
and users of the forecasts. This need points to a deep-seated necessity for
governance. Forecasts can be used not only to limit the uses of natural
ecosystems capital to sustainable levels but also to prevent overtaxing
these assets.

The Need for Data

As early as the 1800s, attention was given to the role that the ocean
plays in forecasting weather. It was understood that to know more about
the weather, data was needed from the ocean. At the time, no scientific
forecasting was done. People made predictions about the weather based
on practical experiences.

Clearly, there is a need for organized and regular data collection.
With just such a purpose in mind, the International Meteorological
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Organization was established in 1873 (now the WMQ). The information
collected through ships’ log-books formed a substantial foundation for the
International Meteorological Organization’s data and generated increased
understanding for weather and ocean surface current patterns.

Towards the end of the 1700s and early in the 1800s, British scientist
James Rennell collected data from ships’ logbooks and used them to
prepare charts on the circulation in the Atlantic. He noticed that surface
currents were closely related to the directions of prevailing winds [Deacon,
1996]. At about the same time Matthew Fontaine Maury of the U.S. Navy
collected data from logbooks and prepared charts of seasonal surface
currents and wind patterns. These were becoming more and more valuable
for navigation and trade across the ocean because they helped decrease
the crossing time of ships.

M.F. Maury realized that international cooperation in gathering data
from ships would much improve the charts, for the benefit of all. Data
would be gathered in accordance with agreed procedures, technology, and
schedule. Accordingly, an international conference was organized in Brussels
in 1853. Governments adopted and gradually implemented a standardized
procedure for observation and reporting. This conference was a milestone.
It gave birth to scientific cooperation among governments. This proved to
be very important in the development of oceanography and meteorology
and the practical application of research results.

As early as the 1930s and 1940s, the scientific community already
understood that the atmospheric situation commonly referred to as weather
is not the atmospheric condition that was present several days before: the
“memory” of the atmosphere is relatively short. But because water is about
a thousand times denser than air, the heating or cooling events of ocean
water will be traceable for much longer periods in the ocean than in the
atmosphere. Weather forecasting can, therefore, be improved by using
observations from the ocean. These observations are then utilized to follow
the transport of heat over large distances and periods. When exchanged
with the atmosphere, heat can influence the weather. Satellites can be
used to obtain necessary information from the surface of the ocean. With
more detailed information from the subsurface layers of the ocean, we
can now forecast the expected development of weather patterns over
longer times. These patterns include seasons, shifts between seasons, rain,
temperature, and wind “expectancies.”

The ability to make such forecasts is particularly useful in managing,
storing, and using freshwater, in the form of rain; heating of accommodations;
river dams and flood management; transportation; agricultural planning;
fisheries; tourism; and even recreation. However, conflicts can also arise
from the use of this ability. Forecasting results can be used inappropriately;
it could be utilized to gain advantages or to mismanage resources.



Sometimes, management refuses to use forecasting; this frequently leads
to disasters at sea or on land.

When ocean data obtained recently, that is real- or near-real-time
data, are used with running mathematical models, it becomes possible to
forecast more accurately than before the occurrence and movement of
hurricanes, typhoons, cyclones, and other exceptional storms, as well as
increase the length of the forecast. Recent events in many parts of the
world demonstrate the immense significance of reliable forecasting.
Without question, the ocean gives us the means to better understand
weather and forecast weather as well as climate variability. But have we
made wise use of this gift? Have we treated the gift-giver in the manner
it deserves?

Although developments in weather forecasting are mainly attributed
to scientific and technological advancements, international cooperation,
and socioeconomic motivations, Mother Nature has the overall control.
She is subtle. She does not give away all her secrets and she always asks
for something in return.

There is a need to increase the cooperation between nations, for
establishing and operating an ocean-observing system. This system should
also set guidelines for protecting the ocean from harm. Harm to the ocean
comes not only in the form of pollution, but also as imposed changes in
temperature and salinity, or salt content, and destructions of ecosystems
and habitats. In some regions of the ocean, these impacts may be more
noticeable than in others, depending upon the characteristics of the
region. These regions may be utilized as early warning systems, provided
regional cooperation and ocean governance permit adequate observations
and data exchange.

Natural catastrophes arising from oceans can cause damages equal
to, or even more devastating than, strong earthquakes. For example,
cyclones generate strong flooding which not only damage property, but
also take a high death toll, as has been the case, for instance, in the low-
lying and poor regions of the Bay of Bengal, where the frequency of
occurrence is much higher than in the other part of the Indian Ocean —
the Arabian Sea.

Clearly, it is of great importance for us to forecast the generation
and path of cyclones. We can presently provide rather accurate predictions
of a cyclone’s landfall about a day or two in advance. This is sufficient
time for preparation or evacuation, provided there is a response system in
place and that this is being used. In many developed countries, this is
frequently the case. But in most less-developed countries which are usually
more vulnerable, neither a response nor a warning system is in place. In
the Bay of Bengal, hundreds and sometimes, thousands, of lives are lost
every year due to cyclones. In November 1970, at least 300,000 lives were
lost in Bangladesh [Qasim, 1998]. After the tragedy, the government introduced
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and constructed cyclone safety houses. But even so, tens of thousands of
lives were lost and billions worth of property damages were incurred in
November 1977 and April 1991. In Central America, hurricane Mitch
caused just as great a death toll and economic losses.

Most cyclones occur in the last quarter of the year, but they can also
strike in April, May, and June. The reality that cyclones cause massive
destruction and death reinforces the call for a global system that can
generate warnings and support responses. The United Nations has designated
the years between 1990 and 2000 as the International Decade of Natural
Disaster Reduction. To some extent, this program helped raise awareness
of the issue and managed to demonstrate the importance of proper response
systems and cooperation.

Our lives are dictated by the climate. Climatic conditions decide our
agricultural production, housing conditions, and among many others, our
mode of transportation. Drought and failed crops lead to famine and
human catastrophes; so do El Nifios and floodings. Climate variability and
change impacts not only agricultural production but also fishery yields
and distribution. Many of these phenomena are natural and our growing
understanding of them helps us prepare for their occurrence.

There are several large-scale phenomena of variability, most of them
strongly related to the ocean and the coupling between the ocean and the
atmosphere. Over all time scales, the ocean responds to exchanges with
the atmosphere. Changes in the ocean are smaller than those evident in
the atmosphere. But they can be observed over longer time scales because
the ocean has a longer memory, or larger thermal inertia, compared to the
atmosphere. Therefore, long-time series of observations of the ocean are
very important. For instance, the ocean responds strongly to continuous
atmospheric forces, on interannual and decadal time scales [Figure 5].

Records of changes over very long-time scales can be obtained through
ocean sediment cores. Such examinations have revealed that during the
last ice age, the northern part of North Atlantic was considerably cooler.
Additionally, the flow of water from the central Atlantic towards the north
is much reduced compared to the present situation. The Conveyor Belt
was partially shut down. But its North Atlantic component started once
more towards the end of the glaciation period, about 12,000 years back.
However, sediment studies have also revealed that there was at least one
serious interruption of this reactivation. This disruption occurred between
8,000 to 11,000 years ago and generated a dramatic cooling of the North



Atlantic region, thereby increasing glaciation once more. The cooling period
appears to have lasted no more than 400 years. However, it developed
comparatively quickly over a few decades only. There are several hypotheses
about this phenomenon. But no explanation for the change in ocean
circulation has been satisfactorily established.

Studies of ice cores from the Greenland Ice Shield have corroborated
sediment findings. Ice core examinations showed that the major part of

Figure 5: Projected Changes in the Arctic Climate, 2090 —
With Shipping Routes

“The averages of the scenarios in the Arctic Climate Impact Assessment (ACIA) are
presented in this figure, for the year 2090, with the surface temperatures over land,
the size of the polar ice cap, and the outer limits of permafrost. This map features
shipping routes in addition — as the sea ice is decreasing, the potential for developing
shipping in the Arctic increases.”
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Available at http://maps.grida.no/graphic/projected-changes-in-the-arctic-climate-2090-with-shipping-routes.
[Accessed 12 January 2008].  (Diagram: Hugo Ahlenius, UNEP/GRID-Arendal)
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the warming transition from the ice age also occurred rapidly over
approximately 40 years. Deglaciation, however, took much longer.

Ice cores from Greenland have revealed temperature changes of
5-10°C, as well as the doubling of precipitation over a period of about 20
years. But why do these changes occur? What triggers them? Are we now
triggering such a change through our carbon-driven society? The answer
to the latter question is a qualified yes. The answers to the previous
questions are not yet very clear.

Antarctic ice cores have confirmed the connection between temperature
and the CO; content of the atmosphere. These ice cores also shed light on
the development of levels of CO;, methane, and local air temperature over
the last 160,000 years. The total range of temperature variation is about
12°C. The total CO; variation range is between about 180 and 280 units.
Considering that we are now observing about 350 units, without a doubt
there is cause for concern.

The abovementioned observations confirm that climate can change due
to many natural and anthropogenic factors. There may not be any need
for very large changes to trigger much more significant changes. Recent
research results indicate that freshwater balance and heat balance both
matter. A small change in freshwater balance can trigger a large change in
thermohaline circulation.

A change in freshwater balance could be generated by an increased
inflow of freshwater to the Arctic Basin and to the northern North Atlantic,
triggered by a limited warming of the atmosphere. This would lower the
salt content of the surface waters there. This occurrence would, in turn,
decrease or prevent the sinking of surface water because cooling and
evaporation may not be sufficient to generate sufficiently heavy surface
water. This is because the water starts with a lower salt content than usual.

Where freshwater content and salt content are concerned, increased
inflow of freshwater to the northern North Atlantic would decrease the
differences between this part of the ocean and the Pacific. Thus, the
compensation flow, which is part of the Conveyor Belt, does not need to
be as strong as before; it could even weaken considerably. This has
tremendous implication for the North Atlantic. It means that circulation
would weaken and shrink. There would not be so much heat transferred
to the European part so the climate there would change. Studies of
circulation models from sedimentary records show that the scenario
described here has occurred, to the extent that circulation has been
different. It may have even been possible that deep-water formation was
pushed as far south as the South Atlantic.

Our utmost concern now is climate change [Box 4. There is a potential
increase in average temperature of up to about 4°C over a century. This
potential climate change is due to the increase of greenhouse gases in the
atmosphere which absorb or trap radiation from the sun.



The occurrences of heat waves are likely to increase along with the
temperature. This is proven by model studies that use observed heat waves.
Precipitation is also likely to increase, including cases of heavy rain. This is
due to the fact that warmer air can absorb more water vapor than cooler
air. For every temperature increase of 1°C, there is a corresponding rise of
8 percent in precipitation. Climate models corroborate this, predicting a
general increase of rain and rain extremes with increasing temperature,
particularly in mid and high latitudes.

But what about the antithesis to excessive rainfall? A drought is not
a sudden event; rather, it is a persistent condition with a long duration.
There are numerous examples that show the devastating impacts of droughts
in all continents. Several even occurred during the 20th century. However,
it is not possible on the basis of present understanding to say that an
increase in temperature has led to the intensification of droughts in
endangered regions. Global studies indicate an increase of drought in the
dry zones of Southern Africa and the Sahel of eastern Asia, in the last 2-3
decades. An increase of the global temperature by 2—-3°C has been predicted.
This will lead to a potential increase of evaporation by about 40 percent.
But since the ocean, from where most of the water vapor comes, will warm
up less efficiently, the real increase of evaporation will also be less.
Nevertheless, there is a heightened risk of droughts.

Much work has been dedicated to analyzing the frequency of storms
that occur outside the tropics, in the North Atlantic and Western Europe,
for example. But so far, scientific results do not suggest an increase in the
number of storms. In the North Atlantic and in Western Europe, storm
frequency is coupled to the North Atlantic Oscillation (NAO). This is the
variation of the difference of air pressure between the low pressure over
Iceland and the high pressure over the Azores. It can be measured as the
air pressure difference between Iceland and Lisbon. This index decreased
from the beginning of 1900 to 1960 and has since then showed an
increasing trend. It cannot be clarified yet if this increasing trend is due to
natural variability or is an anthropogenic greenhouse effect. It is, however,
clear that the low pressure systems over Western Europe have increased,
as a conseguence of the strengthening of the NAO.

As mentioned in an earlier section, tropical cyclones are extreme weather
events which, when they hit targets, generate enormous damage and loss
of lives. This is why it is of paramount importance to study how global
warming affects their frequency and intensity, or if there will be any effect
at all.
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The relationship between global warming and the frequency and
intensity of cyclones is not at all easy to explain. The origin, internal dynamics,
and the interaction of tropical cyclones with ambient climate conditions
are not well understood. Observations are not sufficient. This makes it
difficult, if not impossible, to simulate in climate models the processes
which occur in cyclones. A confident indication of how tropical cyclones
develop and behave in a warmer climate is not yet available. Analysis of
existing data show that in the North Atlantic, the number of hurricanes
decreased from the 1940s until the early 1990s. But, there is a shift towards
greater activity beginning 1995. In the Northwest Pacific, the number of
typhoons and total tropical storms have increased since 1980. In the
Southwest Pacific, there is a decrease in the frequency of tropical cyclones
and this decrease was most evident in the middle of the 1980s.

Another factor that adds uncertainty to our understanding of the
relationship is the influence of the ENSO on tropical cyclones. During El
Nifio events, tropical cyclone activity appears reduced in some parts of the
Pacific. In other parts, these activities appear to strengthen. In the western
Atlantic, however, tropical cyclone activity decreases. During La Nifa events,
opposite processes occur. This is not surprising because La Nifa is the exact
opposite of El Nifo. However, much needs to be clarified before precise
answers can be given to the guestion of how warmer climate affects tropical
cyclone activity.

There is another effect of global warming that is of great concern for
many oceanic islands and low-lying countries. This is the potential increase
in sea level and its related extremes. These can have very serious impacts
at regional levels. The 2001 IPCC report confirms that the average sea level
has risen between 10 and 20 ¢m during the 20t century. The IPCC also
pointed out that the heat content of the ocean has increased since the late
1950s, the period when adequate observations of subsurface ocean
temperatures first became available. The model runs of IPCC also made
projections on sea level changes. For the fossil fuel-intensive scenario, the
projected average increase in sea level is about 45 ¢cm. On the other hand,
the two other major scenarios project a sea level increase of 35-40 cm.
The IPCC concludes that global mean sea level is projected to rise between
9-88 cm sometime between 1930 and 2100. This primarily results from
the expansion of the seawater due to warming, as well as the melting of
ice from glaciers and ice caps. These two are the major factors which will
cause the sea level to rise. There are other factors influencing the sea level,
such as land rise or subduction, erosion of land, ocean currents, and
atmospheric pressure.




Two significant changes have occurred in the Arctic Basin and attributed
to climate change. These two are the thinning of the sea ice and a decrease
in the area covered by ice. Observations substantiate the projected weakening
of the thermohaline circulation in the northern North Atlantic. Similarly,
observations over long periods suggest significant changes of ice conditions
in the Antarctic region.

The regional climate of areas surrounding enclosed or semi-enclosed
seas is very much influenced by the sea, due to the heat content of the
water. This heat is obtained during the warm part of the year, and is largely
retained because of the high heat capacity of the water. The heat remains
there for at least a season and is used during the cold part of the year to
increase air temperature. It reaches surrounding land areas. This explains
why these areas have a warmer winter season compared to what they
would have experienced had they not been close to the sea. This effect of
the sea is evident in areas around the Baltic Sea, the Black Sea, the Caspian
Sea, and the Mediterranean. In the case of the Mediterranean, there is also
a noticeable opposite effect for coastal areas during the warm season, or
at least parts of it. The sea does not warm up in the same way that air and
land do. Heat is spread much deeper into the sea, mainly by the wind and
waves that generate a stirring of the surface layers. This stirring gradually
warms up the subsurface layers. At the same time, near-surface water does
not warm up as much as the land and the air over land. A cooling effect
on the coastal areas becomes obvious.

Knowing all these, it is completely logical for us to wonder if people
living in the areas specified above are able to feel the effects of ongoing
climate change. But it is probably not possible to identify specific signals.
In fact, it is also possible that the warmer-than-usual recent winters in areas
around the Caspian Sea may not be indicative of climate change. It could
be the result of a larger-than-before heat storage in the sea. However, it
is not possible to draw firm conclusions from the data presently available.

Climate variability is potentially predictable. International research
efforts demonstrate that climate variability can be reasonably modeled and
forecasted [Goddard et al., 2001]. The ability to do so is a major scientific
advancement. The long memory of the ocean makes it possible to obtain
such long-range forecasting. Science and technological developments have
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made it possible to obtain the required ocean observations, transmit them
as closely to real time as possible, and together with data assimilation
schemes, use them in running models. These also make use of other
observations from the land and the atmosphere.

Forecasts of climate variability are, however, not yet effectively used.
This is due both to lack of data and observations to improve the forecasts
and lack of communication between potential users and the producers of
the forecasts. Efforts are underway to have user communities specify
their needs and be more involved in the development of products and
uses of forecasts.

Possible changes in weather extremes, such as higher wind speeds
in storms, are of great concern since they can directly or indirectly lead
to disasters that cause extensive loss of lives and damage. Changes in these
extremes will have regional influences of a different nature. They are of
considerable economic concern, especially to governments and the
insurance companies. Recent regional case studies using data and models
show an increased frequency of extreme weather events in some regions.
These studies also indicate an increased probability that the anthropogenic
greenhouse effect, that is global warming, is the cause of changes in
weather extremes.

Several recent studies show the relationship between El Nifio occur-
rences and the changes in freshwater resources. Such studies are carried
out in Australia, Japan, Southeast Asia, and Central and North America.

Accurately forecasting El Nifio ensures not just great economic gains
but also the avoidance of too much suffering or social disruptions.
Governments and other concerned parties can make the necessary adjust-
ments or preparations. Fortunately, it is now possible to make accurate
forecasts, thanks to the scientific and technical advances referred to earlier.

Advances in using forecasting have been strongest in South America.
The considerable usefulness of forecasting to freshwater management has
been well demonstrated in Argentina and Brazil. In Peru, forecasting has
been used for preparedness, in respect to flooding preparations, the
management of fisheries, and the appropriate selection of crops for
agricultural cultivation.

Coupled mathematical models of the tropical ocean and atmosphere
can now reasonably simulate an ENSO period. Clearly, forecasting is
feasible. But in order to achieve forecasts, the models must receive
information on real conditions of the ocean and the atmosphere. These
pieces of information are obtained through observation. The required
observing systems are in place in the Pacific. More systems are being
established in the Atlantic and Indian Oceans. The related costs are small
in comparison to potential gains. However, international cooperation is
necessary to ensure the smooth running of the operation. Furthermore,
education and information about forecasting as a tool must be provided.



National policies addressing the control and use of these tools are also
necessary. All of these should be part of ocean governance.

Forecasting of the monsoon is, however, very complicated because
many factors influence the monsoon and these vary between years. There
have been progresses made in the understanding of these processes
[Yamagata, 2003]. At present, statistical approaches to forecasting are used
[Shetye, 2003] and will continue to be used until dynamic modeling can be
utilized. In both statistical approach and dynamic modeling, observations
from the ocean are crucial for success.

Climate Change Models and Simulation

Model simulations of the climate change presented by the Inter-
govermental Panel on Climate Change (IPCC) in its 2001 report showed
that when the model simulations only included known natural forcing
processes, they fail rather markedly to model the observed temperature
change. On the other hand, model simulations, which included only
human-induced or anthropogenic forcings, such as greenhouse gas changes
and aerosols, simulate the observed temperature curve better. The best
and quite good simulation was obtained when all forcings were included
in the model.

Clearly, an anthropogenic effect exists. But can we trust the models
to make predictions? The models have been tested over a wide range of
scales and recent models can produce satisfactory simulations of current
climate. The IPCC 2001 report concluded that the large consistency
between models and observations can be used to provide an independent
check on projected warming rates over the coming decades, given certain
emission scenarios.

On the basis of model runs, the IPCC also presented a series of
possible climate change scenarios for this century. These scenarios varied
depending upon the diversity of development. The basic scenario describes
a world with rapid econemic growth, a global population that peaks mid-
century, and a rapid introduction of new and more efficient technologies
that utilize energy sources, be these fossil-intensive, nonfossil-intensive, or
a balance between the two. The fossil-intensive, business-as-usual scenario
gives a strongly increased CO; concentration and a temperature increase
of about 4°C at the end of the century. The balanced approach of using a
combination of fossil-intensive and nonfossil-intensive sources gives a
temperature increase of about 3°C. Finally, the nonfossil-intensive scenario
gives a temperature increase of approximately 2°C, a decrease of CO;
emissions beginning 2030, and an almost stabilized CO» concentration
level at the end of the century. Using the 1961 to 1990 average as the
zero line, the average observed global temperature increase for 2000 is
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about 0.3°C. However, the increase of the global mean temperature since
1900 is 0.6°C. IPCC predicts that the globally averaged surface temperature
will increase by 1.4-5.8°C in this century. There is no mistaking the
urgency of the problem. Science has spoken; governments should act on
this advice.

The climate we have enjoyed on Earth since the end of the last
deglaciation period around 11,000 years ago serves as our basis for defining
basic climate conditions. Naturally, there have been a few deviations but
these have been restricted to changes of 1-2°C.

The scientific community and the related international organizations
took action towards the end of the 1980s. IPCC was established by the
World Meteorological Organization and the United Nations Environment
Programme in 1988. This panel involved the scientific community and
different governments. These governments showed commitment because
they had ownership of the IPCC reports.

The IPCC delivered its first assessment at the Second World Climate
Conference in 1990. Besides using its conclusions on the facts mentioned
above, it also presented model results that projected temperature increases
of about 3°C until around 2100.

On the basis of this report, the Second World Climate Conference
confirmed the need for an international treaty. The United Nations
Framework Convention on Climate Change (UNFCCC) was signed at the
Rio Conference, the United Nations Conference on Environment and
Development in 1992. It entered into force in March 1994. The central
goal of the Convention is stabilization of greenhouse gas concentrations.
This means that gradual increases should be stopped so that gas
concentrations become stabilized at an acceptable level. Since then, several
conferences of concerned parties have been held. The best known so far is
probably the third one in Kyoto, held in 1997. During that conference,
the Kyoto Protocol was agreed to and accepted by all 159 parties present.
The Kyoto Protocol urges developed and industrialized countries to reverse
the trend of growing emissions and return to the levels present in 1990
and 1992. However, the implementation of the agreement has turned out
to be very difficult and there are big questions about reaching the goal.

Despite this obstacle, the IPCC continues its scientific evaluation. In
its second report in 1996, which laid the foundation for the Kyoto
Conference, the panel concluded that “the balance of evidence suggests a



discernable human influence on global climate.” This means that observed
temperature changes could only be simulated in models if the increase of
greenhouse gases and other changes influenced or triggered by society were
taken into account. This observation was further validated in the IPCC’s
third report, which was delivered in 2001.

The 2001 report states that most models show a weakening of the
ocean thermohaline circulation, as a result of the expected global warming.
This will lead to a reduction of heat transfer to high latitudes in the
Northern Hemisphere. But even when this decrease of heat input is taken
into account, the models still project a warming over Europe, due to
increased greenhouse gases. So far, the models do not project a complete
shutdown of ocean thermohaline circulation by 2100. But it is possible
that this would happen later.

Evidently, even a small temperature increase in the atmosphere could
have dramatic impacts on ocean circulation. However, climate change in
the Northern Hemisphere would be in the opposite direction of a potential
warming from the increase of greenhouse gases in the atmosphere.

A Global Ocean Observing System

The challenge of establishing a system for ocean observations has
been taken up following UNCED 1992 and UNFCCC. Between 1989 and
1990, the Intergo-vernmental Oceanographic Commission (IOC) of the
United Nations Educational, Scientific, and Cultural Organization
(UNESCO) accepted the need to establish a comprehensive global system
for collection and delivery in nearreal time of ocean data. The initiative
to build the Global Ocean Observing System (GOOS) was taken. GOOS
was presented by the concerned scientific community as a program that
serves the need of most sectors of society by addressing key issues of
climate, living marine resources, coastal zone management, state of the
marine environment, and maritime services, including weather forecasting.
Initially, governments were very reluctant to accept the need for and much
later, take on responsibility. However, the GOQOS concept was endorsed
by UNCED 1992 and subsequently, by the resulting United Nations
Commission on Sustainable Development. The GOOS is now being
gradually built on the basis of partly existing, as well as new national,
regional, and global systems to create a GOOS Initial Observing System.
The development is currently focusing on two modules. One is a global
ocean module for detecting and forecasting changes in the ocean-climate
system; the other is a coastal module concerned with effects on coastal
systems [UNEP, 2003].

It appears that the strategy of focusing on regional developments of
observing networks and data products is most appealing. Thus, the need
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for partnerships with regional programs, such as the Regional Programme
on Building Partnerships in Environmental Management for the Seas of
East Asia (PEMSEA) and the United Nations Environment Programme’s
Regional Seas Programme, and related institutions is evident. The
development of the regional Mediterranean Global Ocean Observing
System (MedGOOS) has been linked to, and teamed with, the Mediter-
ranean Action Plan and Barcelona Convention. It took about a decade for
the GOOS to reach its present state of development, with the IOC in
the lead. This is remarkable when we consider that IOC is not an
independent ocean agency; rather, it is only a sectoral subsidiary of
UNESCO. How would things have turned out if we had had an inter-
governmental and intersectoral ocean agency, inside or outside the United
Nations system, such as proposed by Arvid Pardo in 19677 Since 1992,
the Global Climate Observing System (GCOS) has been serving climate
observing and forecasting needs, under the leadership of the World
Meteorological Organization.

The intersectoral nature of services, such as the ones an observing
system provides, should be emphasized. This calls for partnerships with
the system’s “customers” so that they are involved in the development of
the system’s specifications and requirements. This is not a scientific
experiment, but a system to be put in place for everyone’s benefit. Thus,
there is need for a broad association involving civil society, private industry
and sector, and nongovernmental organizations in the preparatory work
and the operations and uses of the information. Very little development
has been made in ensuring the association of all interests of society with
the ocean observing system. However, changes are underway [UNEP, 2003].

The climate over the last 6,000 to 7,000 years has been quite stable.
This is demonstrated by the relative stability of the sea level during this
period. We know that large changes in sea level, especially those that reach
100 m or more, are associated with the ice ages.

Naturally, such large variations in sea level can only occur over
relatively longer times. However, they can be initiated over shorter time
periods by particularly significant changes. One such change involves the
ocean and clearly illustrates the ocean’s role in the climate system. Ocean
currents transport heat between latitudes, from the equator to the poles.
The amount of heat transported is about the same as the heat transported
in the atmosphere. A change in the ocean circulation could, thus, trigger
a climate change. Such a change in the ocean surface layer circulation



could be triggered by a relatively limited change in temperature as
discussed earlier.

The penetration of the anthropogenic source of CO; into the ocean
has reached over 1 km in some areas [Brewer et al., 1999]. If we were to inject
into the atmosphere CO; amounts at a sufficiently lower level than today,
the ocean would possibly be able to absorb it. It would keep the CO; in
balance so that there would be no noticeable increase of the concentration
in the atmosphere. However, with the present rate of release, the system
cannot cope; an increase is occurring in the atmosphere.

The rate of change is, to a large extent, decided by the ocean and so
is the size of the potential climate change, which is due to the increase of
COs3 in the atmosphere. The time scale of ocean circulation is an important
factor. However, there are too many uncertainties involved and we are in
need of more information, in terms of observations and related modeling,
to analyze different scenarios of development. With sufficient information,
it is possible to influence this development. Thus, we have a very strong
argument for establishing an adequate ocean observing system. This must
include basic observations of temperature; salt content; sea level; gases in
the water and in the air, particularly oxygen, CO;, and other chemicals,
such as important nutrients; and selected biological characteristics.

With the use of satellites, much can be learned about the ocean’s
surface. However, information from the depths and even the bottom, in
some critical places, of the ocean are needed. This highlights the need
for adequate ocean governance that will help ensure the reliable functioning
and protection of the equipment used for the observations.

Is the climate change scenario really that serious? We are certain that
it is. This certainty is not enly based on present understanding of the
climate system and the observations we have of the development over the
last decades. It is also based on observations of temperature, CO, and sea
levels recorded over geological time scales covering several glaciations, and
even more. These records are directly or indirectly hidden in the ice of
presently existing glaciers in Greenland and Antarctica, and in the sediments
or subsurface layers of the seabed. The varying characteristics and contents
of chemicals in the ice and sediment layers reveal how properties of the
climate have changed and alternated between warm and cold.

There are also good reasons to follow the development of the
temperature of the ocean’s bottom water. Large reservoirs of methane, in
the form of ice-like solids called methane hydrates, have been found in
sediments deep in the ocean. An increase of bottom water temperature
may melt some of these methane hydrates. This would release methane to
the atmosphere, thereby increasing the greenhouse effect significantly
because methane is about 20 times more efficient than CO».

There have been hypotheses suggesting that such releases of large
amounts of methane from the deep ocean possibly generated large climate
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changes in geological times. One possibility is the Paleocene-Eocene
Thermal Maximum event about 55 million years ago, when temperatures
were about 5°C and 7-8°C higher than at present, in the tropics and the
polar areas, respectively.

There are uncertainties about this hypothesis. However, the
precautionary principle would advice us to at least follow the development
of bottom water temperature, knowing that the temperature in the interior
of the ocean does increase in some areas.

Nature is complex and understanding its complexity cannot be done
by one person or group singly. Concerted scientific efforts have the best
chances of uncovering everything there is to know in the relationship
between climate and the ocean. Additionally, response to observed
changes of potentially large significance must involve both governments
and governance.

Scientific studies show that over relatively long time scales, our
natural climate has varied significantly. The last ice age occurred between
23,000 to 19,000 years ago. An optimum warm period occurred about
6,000 years ago. The so-called little ice age in our historic time occurred
between 1450 and 1850.

The difference of the average temperature between these two
extremes, namely the ice age and the period of optimum warmth, was
about 7°C. This figure may seem trivial. The significance of smaller changes
is, however, also well documented in the development of various cultures.
The Egyptian culture flourished at about the same time as the optimum
warm period. A western European culture established several hundred
years earlier in southern Greenland died as a consequence of the little ice
age in the 1500s. At the time, average temperature was only 2-3°C lower
than the temperature today. It is, thus, very much apparent that the
temperature changes we are expecting from human-induced climate change
will have dramatic effects on the world. Our only hope of averting future
catastrophe is through remedial and adaptive actions.

The most important question with respect to how fast the changes
in climate can occur is related to the rate of ventilation of the ocean. How
long does it take to renew the bottom waters? How old are these bottom
waters? Until very recently, we estimated that they were between 500
and 1,000 years old. The bottom waters of the ocean have not been in
contact with the atmosphere for a long time. However, recent studies in
an international cooperative research program called the World Ocean
Circulation Experiment have shown that the deep waters in the Atlantic
and Pacific basins are only about 250 and 500 years old, respectively.
The reason for this disparity is that cooling patterns and the interaction
between the air and the sea are more active in the Atlantic than in the
Pacific. Studies also show that CO; released into the atmosphere from
human activities has reached depths of over 1,000 m [Brewer et al., 1999].



Combined research using several techniques and sources of information
also suggests that the bottom water temperatures in the Atlantic fluctuate
by 3-4°C over a 300-year cycle. Additionally, it shows that incidents of
glacial maximum vary in a 450-year rhythm. It also suggests that the flow
of cold Arctic water into the North Atlantic varies with a 1,500-year
rhythm [Gerdes and Wefer, 2000].

Thus, we have a picture of a varying climate that oscillates between
some extremes and is driven by the combined forces of the climate system.
What will happen to the climate in the next few decades? No one knows
for certain. What appears certain, however, is that it will get warmer.

Now, more than ever, the need to act in global solidarity on this issue
is crucial and immediate.
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CHAPTER 8

The Coast and Beyond:
Multiple Use, Conflicts and
Management Challenges

Gunnar Kullenberg

About a hundred years ago, Lord Byron romantically, and perhaps
wishfully, wrote: “Man marks the Earth with ruin — his control stops with
the shore.” The first part is still true, but not the second. Regrettably for
most of us, the prevalent view of the ocean begins and ends at the shore.
Thus, it falls on those who operate at sea and those who depend upon the
sea for their livelihoods as well as concerned citizens and scientific
communities to inform society how mankind marks the ocean.

The Coast

It is very important to know where the coastal zone ends and where
the open ocean starts. We would not have a shoreline or a coastal zone
without an ocean. The coastal zone is where the land, the ocean, the
ocean floor, and the atmosphere all meet. The coast may thus be defined
as that zone of linkage, or the zone that links land to sea. Many scientifically
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based definitions of the coastal zone have been provided or suggested.
One is that “the coastal zone is the band of the dry land and adjacent
ocean space in which ecology and use directly affect ocean space and
vice versa” [Johnston et al., 1975]. Another defines it as “an area of variable
width which extends seaward to the edge of the continental shelf, but
which has no distinct landward demarcation. It is within this zone that
man’s activities can interrupt or destroy natural ecosystems and natural
processes whether they are biological, chemical or physical” [Hail, 1980].
Other definitions have been used to define the coastal zone with reference
to specific areas, like the areas of the Straits of Malacca [Chua et al., 1997]
and the Seas of East Asia [Chua, 2006]. We should take note of the fact that
the definition of the coast varies as our knowledge of the coasts and oceans
increases. This chapter uses the term “coastal zone” interchangeably with
“coastal area.”

Our early understanding of the coast appears limited to the area of
land to which the sea reaches directly and the area of the sea that becomes
dry at some point in time. The size of the zone of land and sea is normally
defined by the range between high and low water. This intertidal zone is
an area of dynamic land-sea interface and is governed by geo-physical
interactions known as the “forcing” of the coastal seas [Box 1]. New
knowledge and technologies make us realize that these interactions have
gone beyond the narrow strip of coastal band and have extended to the
interactions between the land, the sea, and the people, going as far up to
the watersheds of the hinterlands and to the open seas, thus implying a
broader definition. The term “coastal area” is more frequently used now
to mean that stretch of the coastal land and the adjacent seas which
are physically, ecologically, and socioeconomically interconnected.

Coastal Resources, Multiple Uses and Competition

Undeniably, the coast is a resource in its own right. In fact, it is a
resource that is home to many other resources, these include: building
materials, such as sand and gravel; minerals; salt; freshwater (which is
obtainable through desalination, and is being utilized more and more to
meet freshwater demands); renewable energy harnessed from currents,
tides, and waves; and fish and other marine products. About 70 percent
of all marine food are taken from coastal waters.

According to a review of the Food and Agriculture Organization
(FAO) which was cited by the Joint Group of Experts on the Scientific
Aspects of Marine Environmental Protection [GESAMP, 2001b], about 20-30
percent of the total animal protein intake in the poor countries of the Far
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Box 1: Geo-physical Interactions at the Coast

The coastal seas are strongly influenced by the interactions of oceanic,
atmospheric, and terrestrial factors. Scientists refer to this form of inter-
actions as the “forcing” of the coastal seas. These factors generate many
phenomena, including: waves, tides, fronts, vertical movements, horizontal
currents, meanders, eddies, filaments, plumes, stratification, water masses
and ice formations and transformations, turbulence, and mixing. These
phenomena may or may not occur with varying strengths in different
regions. Regions may be different or similar with respect to the mix of
coastal phenomena that are present.

Some coastal phenomena, such as tides and storm surges, have long
been recognized to be of immense importance and are quite well
understood. Others, such as cross-shelf transport and water formation
mechanisms, are now recognized as significant but require more study.
An example is the so-called “rip currents” that are generated by rather
strong wave action on beaches. The forcing gives rise to undercurrents
going out in streaks perpendicular from the beach, at considerable strength.
These currents are dangerous for swimmers. Should a swimmer be caught
in such a current, he or she can get out of it by swimming parallel to the
beach, perpendicular to the current itself.

Another common phenomenon is the change of water level at the
coast caused by tidal motions known as tides. Tides are mostly very regular,
with highs and lows once or twice a day. In addition to the tidal variation,
the atmospheric pressure influences the sea level. High air pressure
generates low water. It is normally a sign of good weather when the water
level is low. Conversely, when the water level is normally higher than
average during low air pressures, this normally signals bad weather. Usually,
extreme events occur at most shorelines with higher-than-normal high
water. Such events are usually meteorologically generated and are caused
by storms or cyclones, which may have originated very far away. These
high water levels can generate seawater intrusions that are much further
inland than is normal.

The severity of flooding at low-lying areas depends on the persistence
or duration of the storm, the distance over which the storm blows, or the
strength of the tropical cyclone or hurricane and how and where it hits
the coast. When such extreme events coincide with high water, the impacts
on coastal areas are particularly strong.

Extremely high water can also be generated by a particular wave
phenomenon, referred to as a tsunami. The word is of Japanese origin
and translates as “harbor wave.” Following the devastating tsunami event
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in December 2004, the word became almost a household expression. These
waves are caused by underwater earthquakes or other disturbances that
are mostly of geological origin. These disturbances give rise to an ocean
wave that reaches from the sea bottom to the surface known as the long
wave. Such a wave can travel across the ocean at a high speed which is
decided by gravitational acceleration and ocean depths. At a depth of
4,000 m, the speed is about 200 m per second. This means the wave will
travel from the Central Pacific to the Japanese coast in about 6 hours. As
long as the wave is over the deep ocean, the wave is hardly noticeable.
But when it approaches shallow water, its energy can only be contained
by an expansion of the water column. The water level rises. It rises
dramatically at the coast and can exceptionally reach tens of meters.

The first sign of the incoming wave is a decrease of the water being
sucked out; then, the surge follows. These waves are most common in
the Pacific Ocean, hence the Japanese name. However, such waves also
occur in other regions. It is believed that the Cretan-Mycenaean civilization
in the Eastern Mediterranean was wiped out by a giant tsunami wave.
This is believed to have been generated by the eruption of the volcano,
Santorini, at approximately 1400 BC. The eruption was accompanied by a
strong earthquake and a huge tsunami; both of which had severely
destroyed the Cretan culture [Soloviev et al., 2000].

In the aftermath of Hurricane Katrina (Photo: DAVID HELVARG, Blue Frontier Campaign, Marine Photobank)
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East, Asia, and Africa comes from fish. Other estimates point out that
about 1-2 billion people in the developing and least developed nations
depend wupon fish as their only source of animal protein.

Food is not the only resource that the coast provides. Coastal
ecosystems, particularly wetlands, provide very important services for
society — they filter; clean and break down sewage; and absorb heavy
metals, organic pesticides, and runoff during rainy periods. They also
supply large amounts of organics and nutrients to adjacent coastal waters,
thus supporting biological productivity.

Generally, coastal and estuarine ecosystems have unique biodiversity
characteristics. These characteristics are related to the large variability in
physical and chemical conditions experienced by the ecosystem. Each one
is relatively resilient and could endure a large number of disturbances.
Estuarine ecosystems, in particular, are subject to shocks due to strong
physical “forcing.” This is why these ecosystems are said to be mostly in
the exploitation phase [Costanza et al., 1993]. They are low-biodiversity
systems. Coral reefs, on the other hand, are considered stable, high-
biodiversity systems.

Without question, the coastal area is one of the richest zones on
the planet. The global value of the services of the coast was estimated at
USD 12 trillion per year [Box 2]. However, it is also the most vulnerable
zone. This vulnerability is amply demonstrated in monetary terms by the
average total economic losses resulting from natural disasters hitting the
coastal zone. In the 1990s, these losses amounted to USD 25-30 billion.
In the 1980s, losses were no more than USD 10 billion. In the 1960s,
damage was estimated to be less than USD 5 billion. Due to natural and
manmade losses, the coastal zone is becoming increasingly pressured by
human activities on land and sea [GESAMP, 2001a, 2001b].

Box 2: Can We Put a Value to the Coast?

The coastal area is a very large national resource. How can we estimate
its value in monetary terms? Such an effort needs an understanding of the
ecological, economic, and social importance of the coasts and the oceans
as well as their interrelationships. This is so because we now realize that the
ocean plays a critical role in the material cycles and energy balances in the
marine system. For instance, the uptake and release of so-called greenhouse
gases by the ocean, principally water vapor and carbon dioxide, are of
enormous importance to the climate. The transport of heat by ocean currents
from low to high latitudes makes these latitudes humanly habitable. Likewise,
the ocean serves as a direct sink for most wastes generated by human
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Box 2: (continued)

activities. It plays a huge role in absorbing much of the nutrients released
by us by converting some into human food such as marine algae, fish, and
other marine products. Therefore, the ocean is a great asset in our service-
oriented economy.

Attempts have been made to estimate the values of the products and
services that the ocean has long been providing mankind. The initial estimates
by experts show that the numbers are indeed very large, and are comparable
to the total global gross national product of USD 18 trillion per year. Such
numbers are rather difficult to comprehend. What does it mean to an
individual living at the coast? The global value of the services of the coast
was estimated at USD 12 trillion per year. A perspective for these numbers
may be obtained by noting that the world’s coastline is about 440,000 km
in total length [Goldberg, 1994; Inman and Nordstrom, 1971]. The global population
is now about 6 billion; approximately half of this lives on a strip of about
100 km from the coast. If we simply divide USD 12 trillion equally among
the coastal population, we get a figure of USD 4,000 for every person per
year. For many, this would be a considerable or even impossible amount to
pay. By coincidence, of course, the per capita income in countries eligible
for support from the Global Environment Facility is the same, that is,
USD 4,000 per year. The values given so far do not include resources which
are found near the shore and in coastal waters. These resources include
living, bottom-living organisms, and many others. Many of these living
resources migrate in and out, between the coastline and the open sea and
along the coast. No political or human-imposed national boundaries can
stop them.

Harbor view, Table Mountain, Cape Town, South Africa (Photo: CHUA THIA-ENG)
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Runaway Coastal Population and Multiple-use Conflicts

Over the last century, we have seen a steady drift of population
towards the maritime frontiers. In a recent review, GESAMP [2001a]
estimated that about 44 percent of the global population lives within
150 km of the coast. This is more than the number of people who
inhabited the globe in 1950. The movements towards the maritime areas
were not very obvious about 150 years ago. Then, populations moved
more towards the interior of the continents as land transport developed
more than the maritime ones. But this changed. Why? It is reasonable to
relate this change to the following factors:

« increasing role of maritime transport and the development of ports

and harbors at the coastal areas;

- technological development of the marine sector and the associated

increasing specialization of production systems;

. gradual globalization of the economy; and

. interdependence and expansion of global markets.

The value of access to the ocean through coastal areas has also
increased commensurably, and so, too, has the coast’s attraction for
the populace.

Recent assessments show that the capacity of some coastal waters
to cope with waste inputs has been reached [GESAMP, 2001a, 2001b]. The
coast is already overexploited in many parts of the world. Before long,
existing coastal capacity to cope with growing population pressure will
be surpassed. Over the last 50 years, the human population increased
from 2 to over 6 billion. This increase is accompanied by tremendous
global changes in the consumption and use patterns as well as changes in
the physical, chemical, and biological features of the coasts. Some of these
changes greatly impact sensitive habitats, such as mangroves, coral reefs,
and seagrass beds in tropical and subtropical areas.

Just as major land-sea interactions are occurring at the coastal area,
so are most activities of our society. These activities include: urban
development, port and shipping, waste management, recreation and
tourism, land reclamation, coastal aquaculture, desalination, artisanal
and recreational fisheries, and extraction of building materials and other
types of mining including prospecting for metals ranging from tin ore
to diamonds.

The multiple uses of, and people’s pressure on, the coastal area
create severe conflicts. Original coastal populations are pushed away or
prevented access to the coast by various industries, particularly the
development of the tourism industry. The conflict can be quite dramatic
for individuals who wish to use the beach for recreation and swimming.
There may be lack of space because of the presence of a hotel or other
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tourism complexes. There may be danger in swimming or bathing due to
pollution of the water. The beach may simply look too dirty to be useful
or attractive. When swimming is possible, care may have to be taken
because of water scooters or speed boats that are nearby, often driven by
persons not really qualified to do so. Such social conflicts are becoming
more and more common and are particularly noticeable in densely
populated areas where mass tourism occurs. Such can be the case in many
small islands that are popular for holiday visits.

Use conflicts can also emerge between land users and sea users. The
potential for conflicts invariably results between income and employment-
and product-generating activities. For instance, fish or other seafood
farming, which is becoming very common in many coastal zones, requires
reasonably clean water and protected areas for cages, nets, or rafts. On
the other hand, the land users, whether generating runoff of nutrients
from agriculture or insufficiently treated wastes from industries, cities, or
tourism resorts will normally disturb marine farming, affect beach quality,
or upset ecosystems. So will shipping, particularly in the transport of oil
and harmful substances. Disturbances occurring through waste disposal
and other activities at sea are also transboundary, spreading from the
sources to other parts of the coasts and usually across jurisdictions.

A recent review by GESAMP [2001a, 2001b] concluded that:

. the impact of society on the ocean is most severely felt and seen

in coastal areas, including coastal land strips and adjacent waters;

- the natural homes for biological activities or habitats have already

been severely impacted and are threatened with further damage.
These include seagrass beds, mangroves, wetlands, estuaries, and
coral reefs;

« public health risk from exposure to contaminated seafood and

coastal waters is more significant than so far realized; and

« existing quality standards for bathing waters and seafood do not

provide adequate protection.

The review also concluded that the open ocean is much less affected
than coastal areas, although the open ocean is contaminated with
substances that are widely spread through the atmosphere from sources
on land. These substances include some metals (such as mercury and
lead), fertilizing substances (such as iron, nitrogen, and carbon dioxide),
and some persistent synthetic materials (such as a pesticide, dichloro-
diphenyltrichloroethane, known as DDT) which are potentially very
harmful for marine ecosystems and marine life. The substantial uptake
by the ocean of carbon dioxide released to the atmosphere through fossil
fuel uses has led to an increase of the ocean water acidity. Acidification
can have serious consequences for biological production and marine life
and for the health of the ocean as a whole.
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Without adequate coastal governance and effective management of
human activities, rapid economic developments will continue to lay the
foundation for environmental disasters as well as aggravate land- and sea-
use conflicts.

This brings up the need to define more precisely than before the
coastal zone and how to access and properly manage the resources falling
within the national jurisdiction. In this context, the need for political and
ecological definitions of the coastal zone becomes very obvious. The latter
is related to the ecological functions of marine and terrestrial components
of the coastal area. As stated earlier, the ecological definition implies that
in the coastal zone, land ecology and its use directly impact ocean ecology,
and vice versa. This means that the planning of the uses of the area, as
well as the management of these uses and of the area itself, must take
into account both the land and the marine components of the coastal
area. The transboundary issues outside national jurisdictions may also
require cooperation and if possible joint management with concerned
neighboring countries.

Political definitions of the coastal zone are very significant as well.
Over 80 percent of the world’s independent states border the ocean or
an adjacent sea, of which about 30 percent are islands. Most islands fall
under the definition of coastal area. Others are maritime or archipelagic
states like Indonesia and the Philippines, very large parts of which are
coastal. In a political context, the need to intensify coastal planning,
promote dialogues, and build partnerships among stakeholders is
significant. This will ensure the rational uses of coastal resources so as to
minimize conflicts. Combined and coordinated zoning schemes for land
and sea use are needed. These should be set up in a rules-based
management system.

There is also a need for deciding how much development pressures
the coastal area can take without its ecosystems totally collapsing. If the
natural defense provided by coral reefs, offshore sandbars or dunes, and
mangroves are weakened then the waves and currents in the sea will freely
erode the beaches and change the coastal landscape. This is evident in the
Indian Ocean tsunami in 2004.

Coastal Urbanization

In this century, worldwide urbanization along the coast has grown
dramatically due to population explosion and the overall migration of
human population into the coastal areas. This has resulted in densely
populated urban centers. Consequently, many megacities, with population
above 8 million, have emerged. This continues to occur in all continents
particularly in North and South America, North- and Southeast Asia, and

139



140

Chapter 8

increasingly in Africa. Desertification, climate variability, lack of habitable
land, and the growth of tourism (which is the largest industry in the world
and is still growing) also contribute to urbanization.

Two-thirds of all cities with over 2.5 million inhabitants are found
on coasts [GESAMP, 2001a]. In 1950, only London and New York had over
8 million inhabitants. In 1975, there were 11 megacities. In 1995, there
were 23 (17 of which were in developing countries). Forecasts indicate
that by 2015, there will be 36 such places, with 30 of them in the
developing world. Of this number, 22 will be found in Asia!

By themselves, growing cities directly attract domestic and
international investments. These investments create opportunities for
economic growth, employment, and livelihood. Urban areas generate
about 55 percent of gross national product in low-income countries, 73
percent in middle-income countries, and 85 percent in wealthy industrial
ones. Some cities have grown into regional or global commercial centers
such as Shanghai, Hong Kong, and Singapore in Asia and New York and
London in other parts of the world.

Socioeconomic Impacts of Coastal Urbanization

While coastal urbanization has certainly made significant contribution
to national GDP, the process has resulted in some serious socioeconomic
concerns relating to: availability of food; access to freshwater supply,
sanitation and health services, employment, housing, and recreational

Coastal settlement in highly polluted urban area in Manila, Philippines (Photo: CHUA THIA-ENG)
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space; and changing quality of life. These factors are interactive and have
direct or indirect impacts on the marine environment. Furthermore, large
centers and megacities have attracted very large populations of poor
people who live in slums and are unable to afford even the most basic
necessities, such as clean water and sanitation. Problems related to these
concerns are obviously very noticeable in the developing world. However,
we can also find most of these problems in the developed world, in cities
such as New York, London, Rotterdam, and even Tokyo.

The negative impacts of urbanization is the combination of the
consequences of the continuous discharge of untreated domestic sewage,
industrial wastes and dredged materials; urban runoff; indiscriminate
disposal of solid wastes, excessive groundwater extraction, sand mining
and land reclamation. This has posed considerable risks to human and
ecosystem health such as seafood contamination, contaminated bathing
beaches, and loss of habitats. Economic losses are also brought about by
the closure of recreational beaches, land subsidence, erosion, saltwater
intrusions, and the loss of fisheries and marine biodiversity. Improperly
planned sea ports and congested shipping traffic sometimes might result
in navigational hazards and threats to safety at sea.

Bangkok in Thailand is a good example of a low-lying metropolis
exposed to the abovementioned threats. A large part of this megacity is
now below sea level. The withdrawal of over a million cubic meters of
groundwater per day from the water table and aquifers has resulted in
severe land subsidence and saltwater intrusions that further contaminate
its limited freshwater supply [APN Megadelta Project, 2004]. Another example
is the sinking of Venice, which is also due mainly to the withdrawal
of groundwater.

Competition for limited space in coastal areas is a growing problem
not only for urban centers but also for the hinterlands they serve. An
example is provided by the port developments in the West Coast of the
U.S. and in Europe. These ports serve distant hinterland areas through
rail and road to ship-borne container traffic. These ports’ expansion is
constrained with the possibility of horrendous land traffic. For example,
the expansion of the Rotterdam Harbour was limited by objections from
the local and regional authorities including the government because they
did not want an increase of land traffic in the country. This limitation
will lead to investment in more harbors and ports as the demand for
container transportation increases. It must be noted, though, that thus
far, transport by sea is cheaper than by land despite the fact that costs in
constructing and maintaining harbors are considerable.
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Pond embankment for shrimp farming at an estuary in Danang, Vietnam;
a lift net operates beside the ponds  (Photo: CHUA THIA-ENG)

Impacts of Coastal Urbanization on Ecosystems

Many coastal centers are located at river mouths, along the river,
and in areas close to the coastline. These are also areas where important
ecosystems are located such as estuaries, mangroves, seagrass beds, and
coral reefs. These ecosystems, generally rich in biodiversity and productivity,
are important food sources for local inhabitants. Increasing urbanization
has led to the gradual degradation of these ecosystems primarily caused
by human activities described below.

Coastal aquaculture

Coastal aquaculture are fish farming practices (which include shrimp,
shellfish, and finfish farming) in the coastal areas. Most large-scale coastal
aquaculture are located in estuaries, in intertidal areas, or adjacent coastal
waters. They depend on good water quality, adequate water renewal, and
proper shelter against strong currents, waves, or storm.

Compared to freshwater aquaculture which is an age-old practice
in China dating back to the 5th century BC, coastal aquaculture, is a new
venture. In many places, it started as a small-scale fish farming practice
to augment income and food sources. However, in recent years coastal
aquaculture has grown and expanded into large-scale commercial
enterprises producing high-priced commodities such as shrimps, groupers,
snappers, abalone, lobsters, and oysters for local consumption as well as
for export.
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These practices have led to large-scale conversion of valuable coastal
wetlands and adjacent rice fields for shrimp farming. In addition, the
fencing off of large areas of coastal waters for pen and cage culture and
raft culture in or close to the intertidal zone has destroyed seagrass beds
and, in some instances, blocked navigational passages. While intensive
aquaculture requires large quantities of feeds and fertilizers — and
sometimes the use of chemicals such as antibiotics to control diseases —
to improve production, they have nonetheless caused pollution. The
unconsumed feeds and the excreta from the farmed animals are another
source of organic pollution. These also affect nearby ecosystems such as
coral reefs. Such aquaculture practices are unsustainable. The resulting
environmental degradation and loss of habitats will require costly remedial
measures. The loss of wetlands, seagrass beds, and marshes is a very
significant loss of our valuable natural assets.

Coastal mining

A common practice in recent years is the mining of sediments such
as sands along the river mouth and nearby seabeds as building materials
for the booming construction industry. For instance, marine aggregates
supply about 15 percent of England’s need for sand and gravel. The same
is true in many other parts of the world. This has caused serious coastal
erosion and loss of habitats. In a natural condition, the supply of
sedimentary material to the coastal zone is through river runoff which
brings sediments from land to the river mouth and then distributed by
currents along the coasts. This is an absolutely essential natural process
for keeping a sedimentary balance. However this natural process has been
undermined. It has changed dramatically through the damming of rivers
and the removal of sediments from coastal areas through mining.

Discharging harvested sand for coastal land reclamation from
sand mining operation in Xiamen, China (Photo: CHUA THIA-ENG)
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Land reclamation

An opposite activity is land reclamation. This is practiced globally
especially in large urban areas through the infilling of shallow waters and
coastal space with materials obtained from nearby seabeds or other filling
materials from land. Hong Kong has the largest reclaimed coastal area in
the world; Singapore and Tokyo are also examples of urban cities under-
taking extensive land reclamation. In the process, the loss of habitats has
become inevitable.

In many other low-lying countries, land reclamation is very important
for their own survival. The Netherlands, for example, is mostly below
sea-level. Thus, almost one-third of its land area is reclaimed. Land
reclamation continues to take place as part of the coastal development
over the last half-century. It is unfortunate, however, that in some cases
land reclamation has contributed to conflicts between countries.

Management of the Coastal Area

The coastal area is perhaps one of the most complex natural systems
that have been extensively utilized by human beings for their economic
growth and prosperity. Coastal management needs to take into consideration
the various dynamic processes that are taking place in the coastal zone.
These include the dynamics of ocean, atmospheric, and land interactions;
the dynamics of natural resource and ecosystems; and lastly the human
dynamics in an era of globalization and human dominance of the seas.
Added to these is the frequent occurrence of natural and manmade
disasters and calamities such as typhoons, storm surges, tsunamis, floods,
and the like. These are further aggravated by climate change resulting in
an increase of sea temperature, sea level rise and increasing threats to
lives and economy of the coastal population.

The problems in the coast cannot be addressed in a sectoral way.
Resolution must come in the form of a combined approach that takes
into account land resources, land use, population development, demography,
and the coastal situation. Experience teaches us that we cannot satisfactorily
deal with the land and water as separate entities; but as entities that
continuously interact with each other. Therefore, there is a need for an
integrated approach.

It must be emphasized that the coast is a resource system and we
must treat the coast as a part of the whole ecosystem wherein humans
are an important part. Managing the coast requires the participation of
several levels of the society, especially the local communities.
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A major challenge is the migration of the rural population to coastal
urban centers. To minimize population pressure in the urban centers,
efforts must be made to make it possible and attractive for rural
populations to remain in the rural coastal areas. One way to do this is to
promote sustainable livelihoods.

Poverty is another issue in most coastal areas. It is universally
acknowledged that poverty increases risks and precludes sustainable
development. The vast majority of victims of natural or anthropogenic
disasters, epidemics, and environmental diseases are the poor. Poverty also
contributes to the degradation of the environment. These degradations
include deforestation, desertification, and pollution which, in turn, increase
poverty. If a means to curbing poverty could be found, everyone in the
world would be much better off. This is because apart from being an
ethical imperative, the eradication of poverty has a risk-reducing effect.
The abolition of poverty in the shantytowns of coastal megacities and
marginalized coastal villages must be a priority for coastal managers. Lack
of information on risks, lack of awareness and education, and the resulting
lack of precaution and preparedness, increase vulnerability to natural and
human-related impacts. The Regional Programme on Building Partnerships
in Environmental Management for the Seas of East Asia (PEMSEA) has
shown that problems can be constructively addressed and degradation
can be reversed without hindering economic development through the
application of sound integrated coastal management practices. PEMSEA
also shows the necessity of involving the people especially the local
communities to help them improve their livelihood conditions and quality
of life [Chua, 2006]. These, along with equity, are vital in the attainment of
sustainable development.

New coastal management approach should replace those used in
the 1950s. Those approaches, which are basically sectoral in nature, have
been proven to be ineffective and inefficient in addressing complex and
complicated coastal issues. A basic scientific problem is the unpredictability
of the relatively unstable condition in the coastal areas especially the
estuarine systems. Such resource system is usually complicated by the
dynamics of the ecosystem, active human interference, and scientific
uncertainties. It is also difficult to address the issue of property rights.
Current management institutions are generally not adapted to this situation
because they were created for much more stable terrestrial systems
[Costanza et al., 1993].

Since the 1960s, many national efforts have been made to improve
the governance of coastal areas, regional seas, and the use of marine
resources. These efforts, primarily undertaken in Europe and North
America, have demonstrated that the deterioration of environmental
conditions can be reversed if timely and effective management measures
could be administered especially at the local levels.
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One working model, developed over several decades in the
Netherlands, clearly illustrates the usefulness of the abovementioned
management approach. This includes horizontal and vertical integration
with a delegated decisionmaking process; a high level of participation by
all stakeholders; and the development of a transparent process in making
management decisions. With these approaches sustainable coastal
development can be achieved. Clearly it is through cooperation and
partnerships, rather than competition that most multiple-use conflicts can
be avoided or minimized.

Co-management is also another approach that is being used more
frequently in urban and rural areas. Many relatively successful examples
are available in the Netherlands, Canada, and Brazil. In order for co-
management to function, there is a need to build up the social structures
of communities and townships and stimulate the interactions between
interest groups, communities, authorities, and governments. The legal
system at the national level must also be appropriate to ensure protection
of the local population against intruders.

Coastal Management Plans

In achieving sustainable development of a coastal area, the first aspect
to consider is to ensure the balance between development and environment.
Thus, it is very important that a zonation scheme be developed for the
various uses of the coastal area. These uses must be based on the ecological
functions and development priorities of the area — taking into account
scientific information on oceanography, tidal and sea-level conditions,
river runoff, beach and coastal morphology, habitats, and natural resources
(both living and nonliving). In order to avoid future use conflicts, it is
desirable to find the right balance between the developmental goals for a
limited area and the environmental concerns for a larger one. This is
because impacts of the development normally go beyond the developed
area itself.!

The early specification of goals for the management of a given coastal
area and the development of the resources therein is an essential step in
coastal planning. A practical and social agreement on the plans must be
implemented. Such an agreement should include specific management

! Many development activities, such as heavy construction, filling, dredging, and land
reclamation will bring about irreversible physical changes. Because the economic
investments behind these actions are substantial, it is, therefore, important that space be
allocated for the right uses. Development actions have great impacts on resources. In
fact, the conditions on land change because of these actions. Two examples of such changes
are the quicker generation of more surface runoff and reduced material transport to
the coast.
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recommendations and identified control mechanisms. Marine space, the
waterfront, and the hinterland must be considered together, at all times
taking into account social matters. The linkage between land and sea in
the operation of ports, industries, construction, groundwater and building
material extraction must be clearly recognized. Additionally, transportation
to the waterfront, into and from the land, must be assessed.

There are references that can help us in coming up with goal
specifications. Experiences from developed countries, mostly in Europe
and North America, are available. In particular, redevelopment projects
of large urban waterfront areas, such as San Francisco, Boston, Baltimore,
Halifax, London, Tokyo, and Sydney, have been very successful. These
were spurred on by changes to port functions. After redevelopment, old
facilities were no longer used.

It must be emphasized, however, that although we use these
redevelopment plans as points of reference, we should not simply borrow
from one plan and implement it in totality. The plan must be tailored to
meet specific needs. Thus, various approaches to control marine pollution
and conserve critical parts of the marine environment must first be
evaluated. Such an appraisal should include how wastes can best be treated
and how the use of marine parks and protected areas can best be regulated.

Experiences from many large coastal urban areas show very clearly
the need for, and benefits of, having developed a politically and socially
accepted coastal management plan, based on natural and social
sciences considerations.

There is also a need to create public awareness during the planning
stage and opportunities for public participation especially during the
development stage. This may be done through frequent dialogues with
the public and partnerships in developing a common vision. This process
has been demonstrated successfully by PEMSEA [Chua, 2006].

Need for Research and Knowledge Management

Because of the environmental, developmental, and management
complexities in the coastal areas, there is a need to undertake systematic
research or studies as well as to adequately manage the information and
knowledge generated through the implementation of the coastal
development and management plans.

A better understanding of the coast as a resource system and further
knowledge of the ecosystems and their interactions with human activities
shall provide decisionmakers a reliable information base for policy and
management measures. Positive and negative impacts of the many uses of
the coastal area must be studied. A benefit-cost analysis must be done to
include the impacts of pollution, current aquaculture practices, and
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uncontrolled population pressure on food safety, quality of drinking water,
availability of sanitary services, waste disposal, and resiliency towards
natural and manmade hazards.

Reliable information on the use of land, income and population
distribution, and economic diversities as well as ongoing efforts on
environmental management such as protected areas/marine parks and no
take zones are essential for understanding the multiple uses of the coastal
areas and effectiveness of current management measures.”

The impacts of global climate change are also generating increasing
risks and uncertainties that are of great concern for coastal areas, especially
many small islands and low-lying countries.

Clearly, there is a pressing need for research in forecasting complex
systems, risk assessment, and the management of uncertainties. This
research must include evaluation of the likelihood for occurrences of
extreme events. Research of this nature is linked to the economic concepts
of insurance and re-insurance and their related social problems.

Risks and uncertainties from manmade and natural hazards

There are many uncertainties associated with any form of coastal
management, due to both limited information and the lack of ability to
forecast critical natural or manmade hazards. Forecasting hazards is
growing in importance because of the rapid urbanization in the coasts.
In most cases, the required long-term environmental information base
does not exist. Thus, modeling and various types of indicators must be
used to more accurately assess the human and ecosystem health risks of
the coastal area.

It is imperative to undertake risk assessment so as to administer the
proper mitigating measures in response to the impending risks. The so-
called geo-indicators developed through rapid risk assessment of the
natural hazard are using information — such as elevation, vegetation,
offshore setting, erosion rate, beach width, slope, thickness, dune
configuration, overflowing or flooding — to classify risks into several
categories. On the basis of experiences, risks are categorized into high,
moderate, and low. Models are also being used in order to identify and
quantify extreme hazards. These models use historical and geological
information for possible validation.

Risk assessment and risk management are effective approaches because
management decisions have to be made even in conditions involving

2 Fisheries are highly complex systems. In fisheries, there is an interplay of biological,
ecological, meteorological, geophysical, and chemical processes, as well as socioeconomic
and political factors. These systems are, therefore, nonlinear and in many cases, have turned
out to be unpredictable. Risk assessment and risk management are essential tools in the
arsenal of the fisheries manager, who, in turn, cannot act alone, but must be a stakeholder/
member of integrated coastal management program.
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uncertainty. For instance, we do not know which natural disaster may hit
a zone at any given time. We do not know everything about the conditions
of the waves, currents, living resources, and their sensitivity to external
disturbances. We can predict the rate at which a coastal zone may
disappear; but there is no way we can give the precise figures. Despite
these uncertainties, decisions have to be made anyway. The decision-
makers have to know the types and level of risks they are taking. PEMSEA
has included risk assessment and risk management in its integrated coastal
management programs [MPP-EAS, 1999; Chua, 2006].

Addressing the Complexities in the Coasts

A Sea of Troubles summarizes the complexities of the coastal
management problems, their causes, and suggested specific courses of
action [GESAMP, 2001a]. These management complexities need to be addressed
so as to harmonize the multiple uses prevailing in the coastal areas in
almost all coastal nations of the world.

There is a need for an internationally agreed framework, standards,
and even legal measures. Over the last few decades, the integrated coastal
management (ICM) approach has evolved, been tested, and universally
accepted to provide the necessary framework and tools for addressing
these management problems.

The principles of ICM have been adequately presented in Cicin-
Sain and Knecht [1998]. Chua [2006] provides the practical application and
advances the concept towards codification using ISO standards. GESAMP
[2001a] noted three broad approaches to ICM practices, namely:

1. An integrated institutional mechanism where one organization

is responsible for most, or all, aspects of coastal management.
An example is the Great Barrier Reef Marine Park Authority
in Australia.

2. An institutionally coordinated approach, where one institution
directs the plans and works of others. An example is the
Chesapeake Bay Programme in the United States.

3. Institutional coordination achieved through consultation within a
legislative framework. An example is the lead taken by the Ministry
of Lands and the Environment in Zanzibar to develop a holistic
strategy for protecting the coasts. This is achieved by working
closely with other sector ministries and in partnerships with local
communities. A similar approach has been adopted in some Medi-
terranean countries, at national, provincial, or local level.
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The framework and processes of ICM have been developed, refined,
and tested through several regional programs, most notably in East and
Southeast Asia [Chua, 1998, 2006]. Key components of an ICM program
include those that contribute to the building up of a governance framework
as well as several action programs. Activities include problem identification
and program formulation, institutional arrangement, stakeholder
participation, capacity development, environmental monitoring, and
program sustainability. Adequate implementation of an ICM program
would lead to changes in the attitudes and perceptions among stakeholders
as well as the development of a critical mass of human resources, greater
participation of major stakeholders, and political commitments.

In addition to the application of the ICM framework and processes
described in Chua [2006], PEMSEA uses a combination of legislation,
stakeholder consultations and partnerships in achieving policy and func-
tional integration and implementation of action programs. In PEMSEA’s
case, motivation is based on a common vision for the development that
involves all stakeholders.

PEMSEA also uses social indicators to measure the impacts of ICM.
Information on how coastal management can lead to eradication of
poverty, improvement of environmental services, and improvement in the
quality of life are essential information that not only the local and national
leaders but also the public should know [PEMSEA, 2006].

Most examples of ICM referred above were undertaken through
local and provincial efforts. But increasingly national governments have
taken stronger lead roles in promoting integrated management nationwide.

Beyond the Coasts

What headway has been made towards the implementation of ocean
governance beyond the coastal waters? For one, international agreements
and accepted standards related to the management of the seas and oceans
are being adopted and implemented gradually. International cooperation,
at the regional level in particular, has stimulated interesting and useful
interactions between concerned countries. These interactions brought
about the exchange of experiences, comparison of results, and data sharing.
Increased public awareness about the state of the coasts, seas and oceans,
and public participation in projects have helped spur governments to take
more concrete actions.

Large international and regional cooperative programs are ongoing,
as presented and discussed separately in this volume. Many of them
are supported by the United Nations system. The Global Environment
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Facility (GEF) which has been operating for more than a decade now, is
currently the major driving force towards reversing the deterioration of
the environment.

There are indicators that can be used to evaluate the implementation
of these big and small programs and the environmental improvements
they generate. These indicators include: (a) process indicators — indicating
changes in policies at national or regional level, institutional developments,
and regulation and legislation changes; (b) stress reduction indicators —
showing reduction of pollutant inputs, restoration of habitats, and
conservation of ecosystems, as well as change of resource utilization
practices, such as destructive fishing methods; and (¢) environmental status
indicators — indicating achievements in improving conditions in the area
under consideration [Duda, 2002]. The last indicator measures productivity,
reduction in contamination levels or eutrophication, and improved
socioeconomic conditions and livelihood, among many others.

The Exclusive Economic Zone

In the early days, national territorial water was generally considered
as the stretch of coastal seas that was within the limit of national defense.
Later, the 3-nautical-mile limit won international acceptance over the
length of a good cannon shot. As nations became more and more aware
of the large renewable living resources in the coastal seas, they wanted to
extend their territorial limit. This led to the gradual extensions to 12
nautical miles with the introduction of the national fishing zones adjacent
to the coast. The concept of extending national jurisdiction over the
exploitation and management of the resources to the sea 200 nautical
miles from the coast is an area we now call the exclusive economic zone
(or EEZ).

In 1967, when Ambassador Arvid Pardo made his speech proposing
that the ocean floor and the area below that lies outside the zone of
national jurisdiction be declared as a Common Heritage of Mankind for
the benefit of all, he was thinking of exactly that. However, negotiations
during the Third United Nations Conference on the Law of the Sea
(UNCLOS) led to the adoption of the EEZ concept. Through the EEZ
concept of the Law of the Sea, coastal states are given full rights of
resources within their jurisdiction. At the same time, they are also given
full responsibility for management and development. When used properly,
such a free reign over the EEZ can be used to create a focused and
identified management regime which constitutes a very substantial
national resource.
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The potential benefits of the EEZ to individual states are thus very
evident. Most coastal states established the EEZ. Almost 90 percent of
world fisheries now fall under the national jurisdiction of coastal states.
Land-locked states are excluded. In regions, such as the Baltic Sea and
the Mediterranean Sea, where EEZ limits have not been introduced,
coastal states continue to extend their national fisheries zones. In the
Mediterranean, this extension reaches up to 25, and even 50, nautical
miles offshore.

Through UNCLOS, basic international rules have been established.
Through the 1992 United Nations Conference on Environment and
Development, general agreements and common rules were established
but issues related to specific subject areas were also agreed upon, in
principle. These specifics include how to address problems and the
interdependence of socioeconomic development and the environment.
However, for the rules and agreements to be effective, they must be
implemented. But implementation is the prerogative and duty of the
states which have adopted them.

Nevertheless before implementation could be actualized, effective
national capacities must be strengthened. There is a need to provide
education, enhance public awareness, and equip governments and other
stakeholders with the capacity for responsible management.

There are different levels of understanding regarding the various
processes and interactions that occur in the coastal seas and ocean. There
is also a wide difference in terms of knowledge, experience, and capacity
in the regional seas. Techniques and knowledge from better-studied regions
can contribute to the efficiency of research for less well-studied regions.
The coastal seas present a set of more difficult scientific and technical
challenges than those of the deep ocean. This is why the scientific and
practical study of the coastal sea has become a priority. The efficient and
effective management of both multiple-use EEZs and the regional seas
require substantial scientific and technical base.

Regional ocean governance covers a wide range of issues related to
marine and maritime operations, including: exploitation, preservation, and
management of living and nonliving resources; regulation and management
of aquaculture practices; regulation of recreation activities such as tourism
development; and the effective implementation of pollution control.
Coastal sea plays an important role in the global climate change especially
in areas that concern biochemical and geochemical cycles and global
ecosystems. A review of all this is presented by Robinson and Brink [1998].
The development of the coastal module of Global Ocean Observing
System (or GOOS) has also stimulated a synthesis of many coastal social
and ecosystem problems, as well as related needs for field observations
and data collection and management [UNEP, 2003].
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Unfortunately recent assessments of the state of the marine
environment showed that most of the problems identified in the 1980s
still exist; some are becoming more severe than before. While marine
environmental research has intensified in recent years, maritime security
is gaining more international attention especially in international straits
and the EEZs. This is due to the increasing frequency of sea piracy and
the recent threats of terrorism. This implies a need for more effective
implementation of international instruments especially those under
UNCLOS and other international maritime security agreements.

The full implementation of international instruments requires that
we not only adopt and use the rights but adopt and implement the
obligations and duties as well. The EEZ concept implies control by the
coastal state. The means and will to carry out the control will also have
to be found. In most states, they have not been found. What have been
found, however, are the means to mark the coastal zone and the adjacent
seas including the EEZ. Will Lord Byron’s sad remark about the Earth be
extended to include the ocean? The values and assets at stake are very

high indeed.
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International Trade and
Ocean Governance

Elizabeth R. DeSombre and J. Samuel Barkin

The relationship ameong oceans, international trade, and sustainable
development is enormously complicated. The oceans are a transportation
conduit for international trade that affects sustainable development
everywhere. International trade in turn affects the sustainable development
of ocean-based resources. Regulatory attempts to improve the sustainability
of development globally affect both trade and the oceans. This chapter
will look primarily at the first of these two relationships, the effects of
ocean-borne trade and ocean resource exploitation on sustainable develop-
ment. It will also look at possible alternative approaches to achieving
sustainability in these relationships, particularly at the options of localization
and internationalization.
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There are two kinds of trade-related activities that impact the oceans:
the use of the oceans as a transportation network and the use of the oceans
in production processes, either as a source of raw materials or as a pollution
sink. The oceans have played both of these roles in human commerce for
thousands of years. But the impact of both kinds of commerce on ocean
ecosystems has increased exponentially in the past century. This chapter
will discuss some historical background to this increase, and the reasons
for its current exponential growth.

Historical Evolution of Ocean-based International Trade

There has been large-scale ocean-based international trade for
millennia. Even in relatively rudimentary ships, water-borne transportation
is much cheaper than land-borne transportation. This means that, until
the invention of the railroad in the 19th century, any large-scale trade in
bulk goods could only happen by ship. Examples of such trade include
the trade between ancient Rome and Egypt, and between the Mediterranean
and the Baltic from the late Middle Ages to the Renaissance. Both Rome
and the Mediterranean states exported manufactured goods, while Egypt
and the Baltic lands exported grains.

Ocean-based international trade has tended to expand slowly over
time, with a pointed contraction beginning with the decline of the Roman
Empire and lasting half a millennium. It began mostly in regional and
protected waters, like the Mediterranean. Significant long-distance ocean-
borne trading began in the 15th century, with the advent of ships capable
of carrying large loads over long distances. Shipping technology and capacity
improved steadily then. New technological or organizational innovations,
such as the steamship or standardized container shipping, provided the
occasional boost to this process.

This long-distance trade has often been of a large-enough scale to
have significant environmental effects. The development of a Baltic
economy based on grain exports, made possible by ocean-based international
trade, led to the clearing and agricultural development of much of what
are now Poland and the Baltic states, and parts of Baltic Russia. The need
for tall trees to provide masts for British shipping in the 18th and 19th
century led to the depletion of old-growth trees in much of Eastern North
America. But it was not until the 20th century that the combination of
the increased scale of trade and the new technologies of shipping and
ocean resource extraction led to large-scale environmental effects on
the oceans.



Current Trends in Ocean-based International Trade

Ocean-based international trade continues to expand. There are
several current trends that are driving the continuing increase in scale.
One is simply the growth in the global economy — as the amount of total
economic activity increases, levels of trade should increase as well. Since a
large majority of international trade goods continue to be sent by ship
[Steinberg, 2001] — a trend that is likely to continue given the cost advantages
of seaborne transport — increased levels of trade mean increased
international shipping. But international trade has consistently grown faster
than the global economy as a whole [WT0, 2004], and the ocean-based
component of this growth has kept pace. The other trends beyond simple
economic growth that help to account for this increase in ocean-based
economic activity include: (a) the liberalization of international trade and
commerce; (b) various technological developments in shipping; and (¢) the
increasing geographical distribution of trade.

One of the main forces driving the expansion of ocean-based
international trade since World War II has been the gradual liberalization
of international trade. Under the auspices of the World Trade Organization
(WTO) since 1995, and its predecessor the General Agreement on Tariffs
and Trade (GATT), general tariff levels on manufactured goods imported
into industrialized countries have fallen by more than 80 percent since1948
[Panitchpakdi, 2005]. Along with these industrialized countries, an increasing
number of developing countries are coming within the set of liberalized
international trade rules governed by the WTQ, such as China in 2001
As tariffs and nontariff barriers (such as quotas and regulations designed
to discourage imports) decrease, volumes of trade increase.

Liberalization of international finance has also had a major impact
on international trade. The increasing tendency of governments since the
1970s to allow free capital flows across their borders has changed the way
international production is organized. Instead of making a tradeable good
in one place and exporting it to another, or setting up a subsidiary inside a
closed national market to produce domestically for that market, many
manufacturers now have globalized supply and production chains. For
example, instead of making a car in Japan, a Japanese car company might
make the engine and transmission in Japan, the body parts in Thailand,
the electrical system in Taiwan, and then have the whole thing assembled
in the United States. This pattern of globalized production means that
parts of a good are often shipped all over the world before the final good

! The World Trade Organization had 128 members at its founding a decade ago. It now has
151 members, and a further 28 countries are in negotiations to join [WTO, n.d.a, n.d.b, n.d.cl.
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is assembled to be shipped somewhere. In other words, it means that for
the same good being traded, more international shipping is needed than
would earlier have been the case.

Two kinds of technological developments have encouraged the
growth of ocean-based international trade: improvements in shipbuilding
technology and improvements in the technology of handling the goods
to be shipped. Both developments have had the effect of decreasing the
cost of shipping goods, and therefore of making it economical to ship a
greater variety of goods than was previously the case. As such, these
developments have also reinforced the effects of the liberalization of
international finance on global production patterns — as shipping becomes
ever cheaper, it makes increasing sense to produce each part of a good
wherever it can be done most cheaply, rather than producing the whole
good in one place.

Shipbuilding has gone through several revolutionary changes over
the years. The most recent began in the early 1970s. That decade saw a
dramatic change in the scale of international shipping. A revolution in
technology made possible sizes of ships that had previously been
unimaginable. Where formerly the largest oil tankers had a capacity of
about 28,000 Dead Weight Tons (DWT; a measurement of the amount of
oil or other cargo the ship can carry), tankers of 250,000 DWT became
common and those up to 330,000 DWT became possible. Likewise, cargo
ships went from about 10,000 DWT to 200,000 DWT in a 2-decade
period, and new container vessels were seven times larger than conventional
break bulk liners [Couper, 1999]. This change can be seen by looking at
British-registered shipping in the late 1960s and early 1970s: despite a
decreasing number of ships (from 1968 to 1975 the number of ships over
100 GT registered in the UK decreased from 4,020 to 3,662) the overall
tonnage registered to the British flag increased during that period from
21.9 million GT to 33.2 million GT.

At the same time, several technologies have developed over the past
4 decades that have significantly decreased the cost of shipping many
categories of goods. One is the automation of port facilities — heavy
machinery now does much of the work that stevedores and dockworkers
used to [Kahveci, 2000]. Another is the development of containerization. This
technology involves putting goods in standardized containers. The containers
are loaded onto the decks of purpose-built ships, and can be transferred
to trains or trucks without being unpacked. This makes it faster to load
and unload ships, and easier to track goods in shipment and in port. Finally,
recent developments in information and communication technologies have
made it cheaper and easier both to track goods in shipment and to organize
the shipping industry on a global scale.



Both liberalization and the decreasing costs of shipping have increased
the geographic distribution of trade. Liberalization over the past 2 decades
has had the effect of bringing countries into the international trade system,
such as China, that were previously only marginally involved in it. And
decreasing shipping costs mean that it makes more sense than it previously
did to produce halfway around the globe and take advantage of lower
production costs rather than produce in the intended market to avoid
transportation costs.

Other factors have also affected the geographic distribution of
international shipping. Uneven patterns of economic growth across countries
have the effect of changing patterns of trade. In particular, the strong
economic growth in the Asia-Pacific region is resulting in an increasing
concentration of international trade there. And the development of the
cruise-ship industry has radically increased large-ship traffic in many areas
not previously known for high volume of large ships, such as many areas
in the Caribbean Sea. The cruise industry creates different forms of
environmental strain than other kinds of shipping, and often imposes this
strain on particularly delicate ecosystems, as will be discussed below. The
volumes of this particular form of shipping may well increase markedly in
South Asian waters in the medium term.

The use of the oceans as a source of raw materials and a pollution
sink, while a standard practice throughout recorded human history, has
increased exponentially in the past century. This is due in part to the
increased demands of a growing global population for food, a growing
global economy for resources, and growing global production for pollution
sinks. It is also due in part to technological developments that have made
it easier to exploit the oceans on an industrial scale. This section will first
discuss pollution effects of international trade on oceans, and then the
effects of resource exploitation. It will then look at the problem of invasive
species, which does not fit neatly into either of the other two categories.

Pollution

Pollution of the ocean by oil from ships can be generally divided
into two categories: intentional and accidental. Intentional pollution refers

163



164

to oil that is dumped into the oceans as part of the normal operations of
ships. This includes oil flushed out of ships with bilge- and wastewater,
and oil flushed out with water used as ballast or to clean the tanks of oil
tankers. Tankers individually tend to cause significantly more intentional
oil pollution than other ships individually, but nontanker ships can generate
considerable volumes of intentional pollution through sheer numbers.
Intentional pollution tends to create low-level but widespread pollution,
which damages marine ecosystems slowly, through accretion. Intentional
oil pollution by ships can be reduced by modifying both the equipment
installed in the ships and the behavior of those operating the ships at sea,
as discussed below. But both of these approaches to reducing oil pollution
at sea add to the cost of shipping.

Accidental pollution often results in massive ship discharges that
devastate local marine and littoral ecosystems. Such large-scale damage
from accidents usually involves oil tankers sinking or running aground,
but it can also result from accidents in other aspects of the oil industry,
such as pipelines. While these accidents can result from substandard
equipment or severe weather, they often result from poor decisionmaking.
In two of the best-publicized tanker accidents of the past 2 decades, the
Prestige and the Exxon Valdez, poor decisionmaking played a significant
role in exacerbating environmental harm.

Two categories of air pollution that affect oceans are emissions of
acidifying substances and of greenhouse gases. The overwhelming amounts
of these pollutants are emitted by land-based sources, but affect the oceans
nonetheless. Emissions of acidifying substances such as sulfur dioxide can
fall back into the oceans in the form of acid rain, and have local effects on
ecosystems such as increasing the acidity of water. These effects are far
more severe in lakes than oceans, but can still have an ecological impact
in small seas or shallow or coastal waters with little current. Increased
acidity can kill both animal and plant life.

Potentially the greatest anthropogenic change to ocean ecosystems
overall may turn out to be climate change, caused in part by emissions of
greenhouse gases such as carbon dioxide and methane. These emissions
affect the ocean chemistry directly (by increasing the amount of carbon
dioxide sequestered in ocean water) and indirectly (by raising ocean
temperature). Another indirect effect is increased ocean acidity, resulting
from the chemical reactions with increased carbon dioxide. The effects of
these changes are significant for the oceans as a whole, and potentially
catastrophic for many local ocean ecosystems, particularly coral-based
systems” The worst of the possible impacts of climate change would come

2 Fora comprehensive review of these effects, see IPCC [2007].



from a complete disruption of the system of ocean circulation [IPCC, 2007]
that would not only have impacts on the world’s weather, but also on
shipping [Kump et al., 2004].

Cruise ships present a special category of environmental threat to
oceans for two reasons. One, they contain large concentrations of people.
And two, they tend to sail in environmentally sensitive waters.

All ships discharge sewage and wastewater from showers, laundry
and dishwashing facilities, and the like, and a certain amount of garbage
from the day-to-day activities of those onboard. The difference between
cruise ships and most other ships in this context is that while cargo and
container vessels might have dozens of people onboard, cruise ships have
thousands. This means that a single cruise ship can produce as much
sewage, wastewater, and trash as 50 cargo ships. In areas with high
concentrations of cruise ship activity, this can generate high concentration
of nitrates and phosphates (from sewage), detergents (from wastewater),
and plastics (from trash) [Oceana.org, n.d.].

Cruise ships often release these pollutants in particularly environmentally
sensitive waters. The ships often target pristine shallow water or semi-
enclosed environments, such as coral reefs or fjords, because these
environments are what passengers want to see. The same features that
make these ecosystems appealing to cruise passengers make them
particularly sensitive to cruise ship discharges. As is the case in many other
forms of economic use of the oceans, the waste treatment practices of
many individual ships is improving, but this is being offset by growth in
the industry, and hence a rapidly growing number of ships.

The major sources of pollution affecting the oceans not already
previously addressed are industrial waste, agricultural runoff, and untreated
sewage. These categories of pollution tend to have the greatest effect in
enclosed seas, though they have implications throughout the oceans.

Industrial effluent, coming from a wide range of industrial sources
and consistently of a wide range of specific pollutants, has significant effects
in coastal areas and enclosed seas. These effects range from garbage washing
up on beaches (as what happened repeatedly a few years ago with medical
waste being washed up and down the New Jersey shores) to generally high
levels of contaminants in enclosed seas, such as the Mediterranean and
Caspian. Some concerted efforts to cleanup particularly polluted seas
(including the Mediterranean [Haas, 1990]) have met with some success.
One aspect of the problem of industrial effluent, the dumping of waste at
sea, has been addressed by international negotiation, for example in the
London Convention, discussed below.
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Agricultural runoff is perhaps a greater threat to oceans than industrial
effluent. The damage is caused by runoff to oceans from rivers that run
through agricultural areas where large amounts of fertilizer are used, such
as the Mississippi and the rivers that feed into it [Larsen, 2004]. The runoff
causes nutrient enrichment, particularly from nitrates, which feed algal
blooms. When blooms die they in turn feed microorganisms that remove
most of the oxygen from the water. This cycle can create aquatic dead
zones, encompassing as much as tens of thousands of square miles of ocean
near the mouths of major rivers. The potential for this kind of damage is
expected to worsen particularly in river systems where the levels of
fertilizer use may increase markedly in the future, such as in the major
river systems in China.

Untreated sewage is often disposed of in the ocean because it is the
easiest and cheapest repository. Although such ocean disposal of land-based
sewage is most common in developing countries, developed countries have
been known to do so as well, especially when local sewage treatment is
overwhelmed by flooding. The effects of sewage disposal in the oceans
can be similar to agricultural runoff, providing nutrient enrichment and
the resulting problems. In addition, pathogens can cause problems for
human health. Some regional seas agreements have reduced such sewage
disposal by member states [DeSombre, 2006a].

Large-scale hardware, such as ships or various kinds of platforms
built for the offshore oil industry, can be a significant source of pollution
on the ocean floor. The negative effects of hardware are probably worse
in shallow than in deeper water, because ecosystems are often more dense
and delicate in shallow water (particularly coral-based ecosystems) and
because the higher pressure in deeper water impedes the spread
of pollutants.

Hardware can make its way to the ocean floor either through accident
or through intentional disposal. The accumulation of hardware through
centuries of ships lost at sea has already left a high concentration of
wreckage on the ocean floor underneath active shipping lanes, particularly
where the ocean floor is flat and sedimentation slow. Decreasing the rate
of accumulation of wreckage can be accomplished either by making
shipping safer, by decreasing shipping volumes, or both. Intentional disposal,
particularly of large-scale structures like oil platforms, is more recent. The
most famous incidence of an attempt to dispose a hardware this way
involved an oil storage buoy called the Brent Spar in 1995. The international
furor generated by this incident led to alternate disposal plans for the Brent
Spar, and lent impetus to efforts under the auspices of OSPAR, the
Commission for the Protection of the Marine Environment of the North-
East Atlantic, to phase out this kind of equipment disposal. In other ocean



areas, this kind of equipment disposal is governed by the London
Convention, which allows for such disposal under fairly permissive
circumstances [see London Convention, “Frequently Asked Questions”]. It should be
noted, however, that there can be some benefits to ocean ecosystems from
this kind of disposal. Shipwrecks often provide protection and thus can
act as fish nurseries, and even the Brent Spar, when finally removed, was
found to have an endangered freshwater coral growing on it [Connor, 1999].

Resource Extraction

One of the major impacts that humans have had on the oceans
recently is to significantly deplete fish stocks and to threaten species’
biodiversity in the seas on a global scale, as a result of commercial fishing
and the international trade that underpins much of it. Approximately 40
percent of all fish caught globally are traded internationally [Dommen, 1999].
The technological quantum leap that allowed people to have such an
impact on fish stocks was the invention of the mechanical engine. This in
turn allowed for the development of trawling, a practice in which ships
pull weighted nets across the ocean floor. Trawling allows fishers to catch
a greater proportion of bottom-dwelling fish in a given area than they
previously could, but also does considerable damage to the ocean floor
ecosystem. Large contemporary trawl nets can devastate acres of seabed
in a single pass. By the 1980s, trawling technology had become so efficient
that the cod fishery in the Grand Banks off Canada’s Atlantic coast, a
legendarily rich fishery, was completely fished out [Kurlansky, 1997]. The
United Nations Food and Agriculture Organization estimates that fully
one-quarter of the world’s fish stocks are either overexploited or depleted,
up from one-tenth in the mid-1970s [FAQ, 2004].

Other technological developments are also increasing the extent to
which fishers can outpace the ability of fish stocks to breed. Factory ships
that process their catches at sea are increasing the scale at which fish stocks
in distant and isolated waters can be exploited. Sonar and satellite
technologies are making it easier for fishers to find fish, and thereby catch
more per unit time at sea. And the decreasing costs and increasing speeds
of global transportation mean that particular fisheries are finding global
markets where only recently they might have found enly local markets.

This increase in market size has the effect of making more capital
available to heavily exploit fisheries that until recently might have been
only lightly exploited. But the pressure on fish stocks globally does not
result only from technological development and market forces. It is also
driven by a tendency by governments in many countries to subsidize their
fishing industries. The overall effect of this pattern of subsidy is to support
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a significantly larger global fishing fleet than would be the case if the
market were allowed to operate freely, and a significantly greater fishing
capacity than is reasonable given existing fish stocks. The issue of excessive
subsidies to the fishing industry, and the distorting effects of these subsidies
on international trade, is a topic for negotiation at the current round of
WTO negotiations. Some progress has been made at getting countries to
accept limits on subsidies, but more work is needed before new rules on
this subject are accepted [ICTSD, 2005].

The tendency to overfish in international waters has been recognized
for decades. One attempt by the international community to deal with
this problem, as codified in the United Nations Convention on the Law
of the Sea (UNCLOS) in 1982, was to expand national waters by the
creation of exclusive economic zones, or EEZs. These are zones, extending
up to 200 nautical miles out to sea, in which national governments have
the right to regulate economic activity, including fishing. The idea behind
this innovation was privatization — if you give one country the authority
to regulate, and allow it the right to benefit from good regulation, it should
then manage fisheries well. But in many cases, including the Grand Banks,
EEZs backfired. Governments reacted to expanded fishing jurisdictions
by increasing subsidies to the industry, exacerbating rather than ameliorating
the problem of overfishing on continental shelves beyond the limit of
traditional national jurisdiction.

Extraction of oil and minerals from under the ocean has a variety of
environmental impacts; in the categories discussed above, it contributes
to resource depletion (and unlike with fish, the resources sought are non-
renewable) and creates pollution, from the platforms and equipment
(discussed above) used for extraction. Because of its multifaceted effects,
this kind of resource extraction is covered in its own section.

Qil extraction at sea is accomplished by means of huge metal
platforms, with substructures that rest on the ocean floor and superstructures
that rise as high as several hundred feet above the ocean surface. These
structures can cause extreme but highly localized damage to marine
environments. The technelogy of these platforms continues to improve
steadily, allowing the platforms to be built in ever-deeper waters and in
ever-colder parts of the world. Whereas in earlier decades, existing
technologies were only advanced enough to allow drilling on continental
shelves, they now allow for drilling much farther out to sea. The deep seas
of Southeast Asia may, by some estimates, hold as much as 20 billion
barrels of oil that can be extracted using these new technologies. Along
with environmental effects, such extraction may be complicated by the
fact that some of these deposits lie in disputed waters [Zhu, 2004].



Unlike oil extraction, most forms of mining at sea have not been
proven to be economically viable yet. While there are major concentrations
of minerals, known as polymetallic nodules, at known places on the ocean
floor, no large-scale mining of these minerals is under way at present. The
International Seabed Authority, however, granted its first 15-year contracts
for exploration, beginning in 2001 [DeSombre, 2006a), so it is possible that
over the medium-term some commercial mining operations will begin.
The long-term potential of such mining was taken sufficiently seriously
during the negotiation of UNCLOS when rules and institutional structures
were created to ensure the benefits of any mining were shared by all
countries, and not only by countries with the technology to access the
nodules® A disagreement with these rules was the primary reason why
the United States did not sign UNCLOS. At the U.S. insistence, the rules
have since been renegotiated along “free-market principles” [Turner, 2004].

Invasive Species

Invasive species have long been considered to be problematic on
land and in freshwater ecosystems, but more recently their effect on
ecosystems has been noted and efforts made to address this problem.
This problem can be attributed fairly directly to international travel and
trade. In oceans, the primary way species can be moved (unintentionally)
from one location to another is in ballast water. Ships of all sizes take on
water for stability when navigating the ocean; ships that drop off cargo
in one location without reloading there are particularly in need of ballast
water to balance the weight of the vessel. A small commercial vessel
takes an average of 1 million gallons of ballast water at a time while
large ships take about 20 million gallons per trip. Cargo ships are
estimated to move between 10-20 billion tons of water as ballast around
the world each year, carrying tens of thousands of specimens with them
[McGrath, 2005]. A ship fills its ballast with water taken in one location and
discharges them somewhere across the ocean, releasing species alien to a
new ecosystem.

The concern with species brought to a new ecosystem is not that
they will not survive (some do not) but rather that they will — spared
whatever natural predators they are accustomed to, they thrive in the
new location and disrupt the natural balance of that ecosystem. One of
the major examples of oceanic aquatic species are comb jellies picked up
from the Atlantic and deposited in the Black Sea (and now the Caspian
Sea) where they eat plankton and eggs of various fish species, and are

3 See in particular United Nations Convention on the Law of the Sea of 10 December
1982, Part XI and Annex IV.
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causing a major problem in the ecosystem. Exotic fish and seaweed are
also dumped from aquariums: the tropical seaweed Caulerpa tadifolia
has taken over tens of thousands of acres in the Mediterranean and in the
Pacific off the coasts of California. In one estuary in San Francisco Bay,
alien species are estimated to account for 90 percent of the ecosystem.
Ballast water is even blamed for bringing an alien strain of cholera to
Peruy, killing 10,000 people [McGrath, 2005].

Regulatory activity to prohibit this ocean-based transfer of species
into alien ecosystems is slow, in part because preventing the problem would
be both costly and difficult. Initial policies by states have focused on
requiring ships to discharge ballast further out to sea — to decrease the
chances that exotic species will reach coastal ecosystems — although some
are starting to consider the idea of treating ballast water on ships, and the
International Maritime Organization (IMO) has created guidelines for
ballast water management. These measures are not widely or systematically
used at this point, however.

A similar issue comes when farmed fish escape into the wild. Farmed
fish stocks, even when they are of the same species as a local fish
population, are often genetically different from local wild stocks. Escaped
farm stock can either act as an invasive species, competing with wild stocks
for resources, or can interbreed with wild stocks. Interbreeding often has
the effect of weakening local stocks and decreasing their chances of survival
in the wild, because stocks that have been farmed for several generations
have been subject to different evolutionary pressures than wild stocks.
With increased farming of species that inhabit the deep sea, such as salmon
and cod, the genetic effects of aquaculture on wild stocks is beginning to
have implications throughout the oceans.

Different forms of ocean governance have either direct or indirect
impacts on trade. These range from the use of direct trade restrictions as a
mechanism of impacting the behavior of states in protecting ocean
resources, to other regulatory processes, not designed directly as trade
restrictions but nonetheless impact trade. Discussions of these trade impacts
often take place in the context of international trade rules. Nevertheless,
the ways in which ocean governance impacts trade are much broader than
specific trade restrictions, and the effects of these ocean governance
processes can be diffuse and indirect, but still significant.



Trade Restrictions

A variety of efforts to protect the marine environment have done
so through direct and intentional restrictions on trade. These processes
either involve restriction of trade as a part of the regulation itself or as a
way to persuade specific states to take the desired action. These can
happen in a unilateral or multilateral context, although when examining
the effects of ocean governance on trade, the multilateral actions are
most relevant.

The context in which these issues must be discussed is the rules
under the World Trade Organization (WTQO), and the General Agreement
on Tariffs and Trade (GATT) (the governing agreement under which the
WTO operates) about restricting trade. Under this system states are
generally not allowed to impose discriminatory trade restrictions; they may
not treat goods from one country differently than those from another
within the regime; and they may not impose restrictions on imports of
goods that are not restricted domestically. In addition, to the extent that
states do impose restrictions on free trade, these should be in the form of
tariffs rather than nontariff barriers such as quotas or prohibitions, and
they should be applied in a nondiscriminatory manner.

There are some exceptions to these rules allowed for environmental
considerations, primarily found in GATT (Article XX, Sections B and G).
This article allows for rules that are “necessary to protect human, animal,
or plant life or health” and those that are “related to the conservation of
exhaustible natural resources if such measures are made effective in
conjunction with restrictions on domestic production or consumption.”

In the context of the international trade regime, the issue of the
acceptability of trade restrictions within, or in support of, multilateral
environmental agreements has been a source of much discussion. Some of
these issues have been addressed specifically in the context of ocean
regulations. The most notorious of these are the findings against the United
States in 1991 and 1994 for its unilateral restrictions of imports of tuna
not caught in ways that protected dolphins [GATT, 1991,1994], and in 1998
and 2001 for its restrictions of impeorts of shrimp caught in ways that
harmed sea turtles [WTO, 1998a, 1998b; WTO, 2001a, 2001b]. Much has been
written about these disputes, but for the purposes of this chapter it is
worth noting that the trend in the WTO has been towards increasing
acceptance of environmental protection as a legitimate reason for restricting
trade; that is, as long as restrictions on trade are applied in a non-
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discriminatory way, are designed specifically for environmental protection,
and are accompanied by multilateral attempts to address the environmental
issue [DeSombre and Barkin, 2001].

As suggested above, some of the existing trade restrictions that impact
ocean activity are a direct part of the regulatory process for some
environmental issues. This is part of a broader trend in international
environmental agreements to use trade as the specific way to protect an
environmental resource. The Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES), for instance, attempts
to protect endangered species — some of them aquatic — by limiting the
extent to which they can be traded. Species listed in Appendix I, those
considered to be the most endangered, cannot be traded except in extreme
circumstances intended specifically to assist conservation (that is, breeding
a stock for captive breeding programs). Species listed in Appendix II, those
that might be in danger of extinction unless successfully managed, can
only be traded when accompanied by an export permit that certifies a
specimen was obtained legally and its export will not negatively impact
species survival.

The CITES listing process has sometimes been used (or considered)
strategically in the case of ocean-based species, when they have not been
sufficiently well protected by other regulatory processes. For instance,
some states have proposed the listing of Atlantic bluefin tuna — a managed
stock (but not very successfully) under the International Convention for
the Conservation of Atlantic Tunas (ICCAT) — in CITES Appendix I.
If bluefin tuna were listed there, trade would essentially cease — unless
all the states attempting to trade, lodged reservations to the listing, as
allowed under the treaty — which would impact the management of the
species. In this instance the proposal to list bluefin tuna in Appendix I
was withdrawn after the major fishing states — in response to the
threatened listing proposal — agreed to reduce the quota under ICCAT
[Safina, 1993].

A number of whale species have been listed in Appendix I [CITES
Secretariat, 2005], which would also impact trade in these species if the
commercial whaling moratorium under the International Convention for
the Regulation of Whaling is lifted. Japan, for instance, has advocated
removing minke whales, among the most plentiful of whale species, from
Appendix I so that trade would be allowed [Lies, 2004]. Norway and Iceland
are catching these whales legally and Japan would like to have access to
the whale meat, which is currently forbidden because of the CITES
Appendix I listing.

Other environmental agreements whose main mechanism for
protection is the restriction of trade, such as the Basel Convention on the
Transboundary Movement of Hazardous Wastes and Their Disposal [1989]
or the Rotterdam Convention for the Prior Informed Consent Procedure



for Certain Hazardous Chemicals and Pesticides in International Trade
[1998] could intersect with ocean protection. In both these cases the
environmental problems themselves may impact environmental conditions
on the oceans. In addition, ships are often the main transport mechanism
for these substances, so an agreement that impacts the extent or location
of trade will impact ocean transport.

Trade restrictions are another way to entice states (and ships) into
international ocean agreements. In these cases, the trade restriction is not
the fundamental regulatory mechanism of the environmental agreement,
but a way to support the agreement by increasing the number of states
bound by it. Since states do not have to take on international legal
obligations without their consent, some states choose to remain outside of
international regulatory processes. In some cases this nonparticipation is
simply because the state does not prioritize the issue in question. In other
cases, avoidance of international obligations may be an intentional effort
to increase the attractiveness of a ship registry to those ships opting not to
be bound by international rules. An agreement, not limited to treaties
pertaining to oceans, may specify that certain activities can only be
conducted among member states, as discussed above.

Recently some international agreements — especially those pertaining
to fisheries — have begun to take steps to restrict the trade with non-
member states of relevant agreements. This action creates new incentives
for states to join. The problem of “illegal, unreported, and unregulated
fishing” (often referred to collectively as IUU fishing) is primarily about
fishing outside of — rather than in contravention of — the regulations of
regional fishery management organizations. Fisheries organizations have
begun to restrict trade with nonmember states of the relevant regulatory
organization. The International Commission for the Conservation of
Atlantic Tunas (ICCAT) was the first to take this step by passing specific
regulations to require member states to refuse to import specified fish
species caught by nonmember states whose vessels were fishing in the
convention area. In this case, a resolution is passed pertaining to each state
and fish species in question. If a state takes appropriate action (either by
joining the agreement or by ensuring that its vessels do not fish in the
convention area) another resolution is passed removing the trade restrictions.
As a result, some targeted states — Honduras and Panama — joined
ICCAT: fishing vessels in these locations were thus bound by ICCAT rules,
and the trade restrictions were removed. Other states, such as Belize and
St. Vincent and the Grenadines, took steps to remove fishing vessels from
their registries or to ensure their ships were not fishing in the ICCAT
regulatory area [DeSombre, 2005].
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The Commission for the Convention on the Conservation of Antarctic
Marine Living Resources (CCAMLR) took this process one step further
by creating a Catch Documentation Scheme for Patagonian toothfish.
Under this process, CCAMLR members must ensure all imported or
transshipped toothfish have been caught by vessels following CCAMLR
regulations. This process requires those who intend to sell toothfish to
CCAMLR members be part of the agreement themselves (and be willing
and able to demonstrate that the fish were caught in accordance with
treaty rules). There are, however, provisions allowing nonmember states
to demonstrate that the fish have been caught within CCAMLR rules (or
outside the CCAMLR regulatory area), in deference to WTO concerns.
Since these provisions have been put into place in 1999, the price for
Patagonian toothfish with catch documentation has been consistently
higher than that without documentation [Stokke and Vidas, 2004]. This indicates
that CCAMLR states are indeed refusing to buy unregulated fish and
decreasing the advantages to those who fish outside the regulatory process.
More importantly, there has been a decrease in toothfish catch in the
5 years the program has been in place. Moreover, two states whose fish
exports were affected — Namibia and Vanuatu — have joined CCAMLR
since the process began. Other states — Belize, China, Mauritius, Singapore,
and the Seychelles — have also agreed to cooperate with the Commission
on catch documentation issues [CCAMLR, n.d.al.

Other fisheries commissions, such as the Indian Ocean Tuna
Commission, the Northwest Atlantic Fisheries Organization, and the
North-East Atlantic Fisheries Commission, have adopted similar schemes
that regulate trade with nonmember states as a way to increase participation
with the regulatory process. These efforts seem to be having an effect,
precisely because of their interference with trade. States whose vessels
fish in international waters do not want to be cut off from the major
markets for their fish products, and therefore have been willing to take on
obligations they had not previously chosen to adopt, in order to have access
to these markets. The WTO, moreover, has indicated that these types of
trade restrictions are acceptable under WTO rules [DeSombre, 2005].

Port State Control

Port state control is the power of actors from a state to “board,
inspect, and where appropriate detain a merchant ship” flying a foreign
flag that enters its port [Hare, 1997]. The legal authority to do so can be
found in a number of international agreements from the past 3 decades,
many of them under the auspices of the IMO, and the process of
cooperation among those states conducting the inspections has been
formalized through a set of regional Memoranda of Understanding (MOU ).



Although port state control is not practiced for the purposes of restricting
trade, it has the effect of doing so. Ships detained by or after inspections
are impacted in their ability to engage in trade, and ships that do not meet
international standards are likely to be in that situation because owners
have chosen to operate low-standard ships in order to gain advantages in
international trade.
The primary locus of authority for the broad jurisdiction of port state
control comes from UNCLOS [1982], building on broader principles of
international law. UNCLOS lays out the ability of states to “establish
particular requirements for the prevention, reduction and control of
pollution of the marine environment as a condition for the entry of foreign
vessels into their ports.” Its Article 211 requires flag states to hold their
ships responsible for providing information to port states that require it
for these purposes. In addition, Articles 216, 218, 219, 220 stipulate that
port states have an obligation to prevent a ship — inspected and found
violating an applicable rule which “threatens damage to the marine
environment” — from leaving port until the problem has been resolved.
The system of port state control as it is currently practiced is explicitly
governed by MOUs in an attempt to create a system with a greater effect
than simply reporting problem ships to flag states. The first of these, the
Paris MOU, was completed in 1982, initially involving 14 European states.
This and other similar agreements make no new laws pertaining to ships;
instead, they refer to existing international agreements on labor, safety,
and environmental protection that ships must uphold. In addition to
UNCLOS, these main agreements are:
- The International Convention for the Prevention of Pollution
from Ships (MARPOL), 73/78

- The International Convention for the Safety of Life at Sea
(SOLAS), 1974

- The International Convention on Standards of Training,
Certification and Watchkeeping for Seafarers (STCW)

- The International Convention on Load Lines, 1966

- The International Convention on Tonnage Measurements
of Ships, 1969

- The Convention on the International Regulations for
Preventing Collisions at Sea (COLREG),1973

- ILO Convention No. 147, Merchant Shipping
(Minimum Standards), 1976

The MOUSs covering most regions of the world include: the Vifia del
Mar, or Latin America (1992); Tokyo (1993); the Caribbean (1996); the
Mediterranean (1997); the Indian Ocean (1998); West and Central Africa
(1999); the Black Sea (2000); and Persian Gulf (2004).
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These MOUSs create a systematized process of enforcing existing
international rules, which thus brings into being new obligations specifically
for the port states that participate. In existing MOUJs, the port state
authorities agree to inspect some percentage (for the Latin American
agreement it is 15 percent and for Tokyo and Paris {until recently} it has
been at least 25 percent)* of ships that enter their ports during the course
of a year, and to use a standard inspection process that, while it allows
discretion on exactly how the inspection is done, holds ships to a set list
of international obligations. MOUs also set up a process for sharing
information with the other members. Member states are required to
provide information of a particular metric and in a standard format. There
is evidence that the MOU process has dramatically improved the imple-
mentation of international ocean agreements [DeSombre, 2006h].

Port state contrel is not explicitly a process for restricting trade but
the context in which it operates is precisely about trade. The whole reason
that inspection — and particularly detention — is a potent threat is because
shipping operates on increasingly thin profit margins and the time spent
detained can make the difference between financial success and failure.
Because MOU inspections explicitly discriminate based on flag state (states
focus on inspecting ships registered in states with poor inspection records),
ship owners may choose where to register based on the likelihood that
their ships may be singled out for inspection, and states, hoping to improve
their inspection records, may choose to adopt higher standards in order to
decrease their detention rates.

Conversely, it is precisely these thin profit margins that lead some
states to choose to avoid high standards and many ship owners to register
in low-standard states. Ship owners fear the only way to effectively compete
for cargo in international trade is going low cost, and that strong
international and domestic standards increase the cost of operating ships.
There is thus a constant tension between the need for lower costs and the
hope of increasing standards. Port state control impacts this process and
thereby impacts the way international trade on the oceans is conducted.

Behavior Standards

Most ocean governance agreements operate through requiring that
states change their behavior, which for the most part means that flag states
must require ships they register to change behavior. Although it is states
that take on international obligations, it is predominantly substate actors
whose behavior changes are required for implementation of these standards.

4In 2004 the Paris MOU Committee decided at its annual meeting to remove the
requirement that 25 percent of ships be inspected [Reyes, 2004].



An overview of the types of behavior changes required by ocean
governance agreements must be broad, since there are large numbers of
international agreements pertaining to the governance of the ocean. A few
categories can be identified, however.

First are treaties pertaining to the conservation of fisheries. These
are among the earliest ocean governance treaties, with the clearest incentive
structure for behavior change: those who fish agree to observe limits to
their fishing, in order to ensure that sufficient fish remain in the ocean to
reproduce and allow fishing to continue indefinitely. Fishery treaties
generally regulate by species, by region, or both. They put limits on the
amount or size of fish that can be caught, determine seasons or areas in
which catching is allowed or prohibited, and regulate methods that can
be used for catching fish. Sometimes (as with the International Whaling
Commission) there is only one collective quota for all who participate.
More frequently (and more recently) total allowable catches within the
fishery are divided by states so that each has its own quota; it is then up
to the state to ensure that its fishers collectively do not exceed that quota
[DeSombre, 2006a].

Other agreements protect species that are considered to be
endangered or are vulnerable to extinction. In these cases, the concern is
generally to prevent any use, rather than pursuing sustainable use as
fisheries agreements do. CITES (discussed above in the consideration of
trade sanctions) lists some ocean species, as does the Convention on
Migratory Species, which also creates individual affiliated agreements to
protect species, some of them in oceans. Other agreements, such as the
Inter-American Convention for the Protection and Conservation of Sea
Turtles [1996] focus on protecting a specific type of endangered species,
both in fishing activities and ensuring that the young are able to hatch.
Also important are agreements (including some of the abave) that protect
species harmed incidentally by other activities — for instance as bycatch
in fishing (a problem for some seabirds, marine mammals, sea turtles, or
even for fish species other than those being sought). Since the economic
activity implicated in harming endangered species — be it fishing or direct
use of endangered species — almost inevitably involves trade, regulations
to protect these species thus impacts trade.

A number of agreements regulate the disposal of pollution in the
ocean, from the Convention for the Prevention of Marine Pollution by
Dumping and Other Matter [1972] (currently referred to as the London
Convention) to various protocols to the regional seas conventions. Most
of these treaties are regulatory — they create lists of substances that cannot
be disposed into the ocean, as well as those that can be dumped with
special permits or a determination that disposal will not be unduly harmful
to ecosystems. Dumping, in this case, constitutes both of taking waste
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produced on land out to the ocean to dispose of it, and of putting into the
ocean waste generated during the operations of ships. These regulations
thus both impact the activity of ships (that would have been disposing of
waste in the oceans but now cannot) and, presumably, require a change in
how waste that would have been disposed of in the ocean is addressed
on land.

More recently, those concerned with preventing ocean pollution have
realized that land-based sources are responsible for much of the relevant
pollution and must also be regulated. Some have estimated, for example,
that land-based sources account for 44 percent of marine pollution
[International Chamber of Shipping and International Shipping Federation, n.d.]. Examples
of international agreements to deal with this issue are the Paris Convention
for the Prevention of Pollution from Land-based Sources [1974] (now part
of the 1992 Convention for the Protection of the Environment of the
North-East Atlantic) and the Protocol for the Prevention of Pollution from
Land-based Sources [1980] to the Convention for the Protection of the
Mediterranean Sea Against Pollution [1976] (commonly referred to as the
Barcelona Convention), which has been renegotiated as the 1995
Convention for the Protection of the Marine Environment and the Coast
Region of the Mediterranean. Both these agreements require that states
make plans to reduce the introduction from land activities of various
substances deemed harmful, with the elimination of those deemed most
harmful. If fully implemented, these types of rules would require serious
behavior changes that would have strong and diffuse economic impacts.
They are quite difficult to implement, however. A joint meeting between
the World Health Organization and the United Nations Environment
Programme pointed to the difficulties of creating such behavior change,
including the difficulty of oversight and monitoring and the costs of
domestic enforcement [WHO/UNEP, 1999].

Behavior standards can be particularly difficult to implement
successfully with respect to ocean governance, both because they require
changes from a lot of actors (for example, ships or those who work on
them) and because the ocean is so vast the detection of noncompliance
can be difficult. Although in some cases this noncompliance can come as
intentional state-level action — as Soviet whaling did, with a state-directed
program of violating IWC standards but reporting information to the
organization suggesting compliance with regulations [Brown, 1994] — it is
much more likely to involve illegal behavior on the part of substate actors
whose states do not successfully prevent, or even know about, their
improper behavior. In the case of fisheries, for instance, those who fish
will gain in the long run if the fishery is successfully managed, even if this
requires sacrificing in the short-term. Yet it is difficult to get the requisite
behavior change to address the problems. In the protection of endangered



species or the avoidance of ocean pollution, costs are incurred both by
those who will directly benefit when these strategies are implemented
(for example, those who must change land-based practices to avoid ocean
runoff must find alternate locations for disposing of pollution or change a
variety of activities to avoid harming endangered species) and those who
will not even benefit if management is successful. Given the low-level of
success of fisheries regulations, which will benefit those regulated (in the
aggregate), it should not be surprising that other types of behavior standards
have been difficult to enforce.

All of these activities have costs, many of them to internationally
competing industries, and thus have the potential to impact trade. Their
effects on trade vary significantly, and in many cases would require
extensive analysis to determine. But it is clear that international governance
structures that impact the behavior of ships and influence what economic
actors may do (in protecting the ocean environment) have the potential
to impact international trade.

Equipment Standards

One of the most successful behavior changes impacted by international
regulation on the oceans (and supported by the port state control system)
is that of equipment standards on ships. The relevant equipment standards
generally pertain either to safety or environmental protection. Many of
the safety requirements — the necessity for life boats, fire suppression
equipment, including fire barriers and other equipment to protect crew
members in the case of disasters at sea, are regulated under the many
iterations of the Convention for the Safety of Life at Sea (SOLAS). Port
state control processes, discussed above, check for these types of safety
equipment. At any given time, the necessity to have this kind of equipment
makes operating a vessel more expensive (which accounts for those that
choose to do without, whether legally — in states that are not SOLAS
members — or otherwise).

The most frequently required equipment standards for environmental
protection comes in the context of prevention of oil pollution (intentional
or accidental) as addressed by the International Convention for the
Prevention of Pollution from Ships (MARPOL 73/78). MARPOL built on
earlier oil pollution agreements by requiring equipment standards rather
than behavior standards for restricting oil emissions from ballast water
used by oil tankers. Tankers that drop off oil they have been transporting
need to take on ballast water for the return journey. Until MARPOL
regulations, the standard way to do this was to take the ballast water into
the tanks that had delivered the oil, and then discharge it — with some
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oil inevitably accompanying the water — before returning to pert to pick
up the next shipment. MARPOL provided several equipment-based
alternatives, designed to avoid the oil pollution that resulted from hard-
to-menitor discharge standards. Prime among these is the use of segregated
ballast tanks (SBT) — in which separate tanks are provided for ballast
water, apart from the oil tanks. This has now become the industry standard;
most oil tankers currently in operation use SBT equipment. This kind of
equipment standard was controversial because operating with this
equipment is more costly for tankers: they have less room for carrying oil
if they save empty space for carrying ballast water on the return trip. The
estimated lost cargo room from the use of SBT is between about 12 and
15 percent of the tanker’s carrying capacity [Mitchell, 1994]. Though for the
reason discussed below, it is nearly impossible to do a straight comparison
of the increased costs of using SBT. Initial studies suggested that the
shipbuilding costs for SBT increase anywhere between 2 and 13 percent
for creating an otherwise comparable SBT tanker [Cummins et al., 1975].

Interestingly, one of the major effects of SBT regulations has been to
increase the size of the oil tankers used. Instead of using ships with lower
capacity, those who operate oil tankers have moved to SBT-outfitted ships
with the same oil-carrying capacities that are therefore much larger. This
initially led to pressure from operators of larger SBT ships to change the
practice of charging fees based on ship size to those based on cargo size,
since their ships had to be larger to be able to transport the same amount
of oil under the new equipment rules. For example, Intertanko, the
organization of independent tanker owners, asked the Suez Canal Authority
to change its practice of charging per ton of ship (rather than ton of oil
carrying capacity), suggesting that this practice discriminated against ships
with SBT [Platt’s Oilgram News, 1992].

Nevertheless, in the port state control context (and the fact that
equipment standards are much easier to monitor than behavior standards),
almost all oil tankers now operate using SBT technology. In this case, the
move from behavior standards to equipment standards is believed to have
made the major difference in the protection of the oceans from intentional
oil pollution [Mitchell, 1994].

The most recent equipment requirement for oil tanker is double
hulls: an additional layer of metal between the ship and the oil that
decreases the odds a ship running aground will cause an oil spill. The 1992
amendments to MARPOL require newly built tankers beginning in 1996
to have double hulls, and under a 2001 amendment, all ships must have
them by 2015. Individual states have created their own requirements that
exceed IMO rules: the United States Oil Pollution Act of 1990 preceded
— and thus pushed — the 1992 MARPOL amendments. In a set of
regulations dating from 2002 to 2004, the European Union required all
tankers traveling in EU waters (or registered in EU states) — depending



on date of construction and amount of oil carried — to have double hulls
by dates ranging from 2003 to 2010° The new EU rules obviously impact
trade in oil, by dictating which ships can enter EU waters and by increasing
the incentive for ships to be retrofitted or retired (or moved to other trade
routes). The standards under MARPOL do the same, but on a slightly
longer time frame.

It is reasonably easy to ascertain a direct link between equipment
standards for ocean protection and international trade, though systematically
determining the magnitude of the effect these standards have on trade
would be a daunting task. As the SBT example suggests, it is not only that
equipment standards changed the way tankers were built, but those who
purchased tankers responded not simply by using the new equipment but
by instead purchasing larger tankers with the new equipment. This change
is likely to have other knock-on environmental impacts. Presumably the
shipping costs increased as well, which has impacts on trade, but an ability
to identify the specific impacts is beyond the scope of this chapter.

Monitoring

Many ocean governance treaties require some form of monitoring as
a part of their operations. Labor standards are the least-monitored standards
to which ships can be obligated, although the private certification process
of the International Transport Workers’ Federation, discussed below, plays
a role in monitoring labor standards on ships. Safety standards, under
agreements like SOLAS, allow for monitoring within the treaty, but have
effectively been monitored through the process of port state control.

Most international environmental agreements call for self-reporting,
rather than monitoring per se. States, for instance, need to report their
compliance with MARPOL, the London Convention (1972), and the
various regional seas agreements negotiated under UNEP. Self-reporting
under international environmental agreements is lacking, however. Many
states do not fulfill reporting obligations, although there is little evidence
that nonreporting indicates noncompliance.

Fisheries agreements are the most likely of international ocean treaties
to contain some form of monitoring, and this monitoring has become more
substantial over time. In some fisheries agreements, observers from other
states travel on fishing vessels to report or verify catch statistics. The
International Whaling Commission (IWC) created such a system, but is

® Regulation (EC) No. 417/2002 of the European Parliament and of the Council of 18
February 2002; amended by Regulation (EC) No. 1726/2003 of the European Parliament
and of the Council of 22 July 2003 and Commission Regulation (EC) No. 2172/2004 of
17 December 2004. See also Europa (n.d.).
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currently not in use because commercial whaling is not being conducted
through the organization. The Northwest Atlantic Fisheries Organization
(NAFOQ) implemented an observer scheme after the Canada-Spain conflict
over fishing quotas, when Spain was found to have illegally sized nets and
banned fish on a fishing vessel [NAFOQ, n.d.]. The Inter- American Commission
for the Conservation of Atlantic Tunas has such a program,® as does the
Convention on the Conservation and Management of Highly Migratory
Fish Stocks in the Western and Central Pacific Ocean (2000). Similarly,
some states, such as Australia, place national observers on foreign vessels
fishing within their exclusive economic zones [Australian Fisheries Management
Authority, 2005].

Other forms of monitering are also being tried. The various catch
documentation schemes, described above in the discussion of participation
mechanisms, require member states in a regional fishery management
organization to monitor the catch conditions of all fish they allow to be
imported into, or transshipped through, their territory.

An even more intrusive process would monitor where fish are actually
being caught. CCAMLR, as of 2001, required all ships of member states
fishing for Patagonian toothfish in the regulatory area be outfitted with a
satellite tracking device that would allow their flag states to track their
location. Such a system only allows the flag state (which, under the catch
documentation scheme, also verifies that the fish were caught within
convention regulations) to track the vessel’s location. A more controversial
proposal would have required CCAMLR itself to track the vessels: this
proposal came in light of allegations that some vessels had falsified their
location reports. Argentina vetoed such a measure at the 2003 CCAMLR
meeting [The Mercury (Australia), 2003]. CCAMLR did, however, authorize a
pilot program to test such a system [CCAMLR, n.d.b]. Other fisheries organi-
zations are also including such systems; NAFO, for example, as of 2001,
required contracting parties to be equipped with a Vessel Monitoring
System which sends location reports to national reporting centers, which
in turn are responsible for reporting positions to NAFO [NAFO, n.d.].

Presumably all of these monitoring programs are designed to increase
the likelihood that ships will abide by the rules their flag states have agreed
to (or that states whose waters they are fishing in have required). Doing
so will better protect the resource in question, but at the same time
increase costs of doing business, since fisheries observers or vessel monitoring
systems are not free.

° This observer scheme, created in the 1980s in an effort to decrease dolphin mortality in
tuna fishing, was one of the earlier ones.

7 Annex 3, Article 3.



Labeling and Certification

Labeling and certification have occasionally been controversial
elements in the intersection between environmental protection and free
trade. The GATT/WTO system attempts to avoid all restrictions on non-
tariff-based trade. Arguably, labeling requirements can be considered to
be nontariff barriers to trade. As such, most of the issues about labeling
are connected to actual trade restrictions — where the issues have been
generally contemplated in light of the trade restriction itself — rather than
discussing the impact of the labeling scheme.

To protect dolphins in tuna fishing, domestic U.S. tuna canneries
created a “dolphin-safe” label for tuna. With heavy lobbying from
environmental organizations, the U.S. Congress passed the Dolphin
Protection Consumer Information Act: creating a standard that would have
to be met for domestically produced or imported tuna and to be labeled
as “dolphin-safe” [DeSombre, 2000].

Other types of certification relating to ocean governance can impact
trade, however. One notable example is the process of certifying that ships
have adopted certain labor standards. A robust process to do so has been
undertaken by the International Transport Workers’ Federation (ITF), a
global labor union. This union offers collective agreements to ships that
have agreed to uphold a set of International Labour Organization standards
(regardless of whether they are required to do so by their flag state) and
to contribute to the ITF welfare fund. Ships with these agreements also
give permission to the ITF to conduct inspections to verify that these
standards are being upheld. Ships without agreements are given the
opportunity to acquire them (by following the necessary rules), but if they
do not, the ITF may elect to call a dockworker boycott and refuse to
service the ship in port [Northrup and Scrase, 1996]. In determining effects,
what is more remarkable than the percentage of ships with collective
agreements or analogous certification from the ITF — approximately 30
percent [ITF, n.d.] — is that those who engage ships for transport have begun
to insist the ships they hire have blue certificates [Lloyd's Shipping Economist,
1996]. Concern about the possible interruption of trade when ships are
subject to labor action has led those who use those ships to require a level
of labor standards that otherwise would have not existed, thus changing
both patterns of trade and of ocean regulation.

Labeling and certification are frequently intended as a way to interfere
with trade. They can be direct, as in the catch documentation measure
discussed elsewhere in this report that requires states to limit their imports
to fish with proper documentation. Or they can be indirect, by giving
either individuals or states — who want the ability to choose which
products to buy or use based on the products’ impacts on oceans — the
opportunity to discriminate based on various standards and requirements.
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While the idea of individual shippers being able to choose to send their
goods on ships with ITF certificates has not been seen as problematic from
the perspective of international trade rules (though it certainly has impacts
on trade), decisions by states to support, or make trade decisions based on
certification, is at least theoretically more complicated for international
trade rules.

Security

Security has always been a concern for ocean-borne trade. The nature
of the high seas makes it difficult to ensure the security of ships where
the rule of law is poerly enforced. Jurisdictional issues complicate the
matter — it is unclear if security should be provided by the state in which
a ship is flagged, the state of beneficial ownership, the state of origin or
destination of particular shipments, or by those states that are geographically
nearest. Furthermore, areas used as havens by those who would threaten
the security of ocean-borne trade are often within the sovereign territories
of states that are unable to root out the threat, but at the same time are
unwilling to compromise their sovereignty by letting others secure their
territory for them.

There are two general categories of security threats to ocean-borne
trade at the moment: terrorism and piracy. Terrorism threatens shipping
mostly in an oblique way — it increases the cost of shipping by making
states adopt costly port security measures. Piracy threatens shipping more
directly, by creating a direct threat to the security of ships and sailors at
sea. Both have the effect of increasing the cost of insurance for shipping,
thus potentially generating a marginal decrease in volumes shipped.

Sea-borne trade has long been recognized as vulnerable to terrorist
activity. This is particularly true of containerized shipping, because port
workers rarely see inside the containers, making them ideal hiding places
for bombs (as well as smuggled goods and people). Concern about this
vulnerability grew following the terrorist attacks on the United States in
2001. Although customs officials have the right to inspect containers, they
rarely do — by some estimates, only 2 percent of containers are physically
inspected in ports [The Economist, 2002]. Inspecting a significantly higher ratio
of these containers could prove prohibitively expensive, and could in turn
create a major barrier to the growth of international trade.



The United States has taken the lead in dealing with this issue, and
is approaching it from two angles. One angle involves the use of improved
inspection technology, and the other involves improving tracking of
containers at ports of embarkation. Improved technologies include radiation
detectors designed to identify nuclear materials in containers efficiently
enough that all containers can be cost-effectively scanned, and improved
radar- and x-ray-based equipment eliminating the need to open them. At
this point, these technologies have mostly been installed only at larger
ports, and many are turning out to be of questionable usefulness [Lipton,
2005]. But the trend to increased high-technology port security measures
will likely continue. These measures add somewhat to the cost of shipping,
but not prohibitively.

The major policy to accomplish these ends is the International Ship
and Port Facility Security (ISPS) Code, which was adopted in December
2002 as amendments to the 1974 Convention for the Safety of Life at
Sea (SOLAS), and entered into force in July 2004. The ISPS Code includes
a mandatory section that requires that ports and shipping companies in
member states take on a set of security measures [IMO, 2002]. States are
required to undertake a Port Facility Security Assessment for each port in
their territory, identifying the port infrastructure that is essential to port
operation; identify its vulnerabilities; and ascertain which components
could, if damaged, become a threat to human life, to the environment, or
to the operation of the port. They are also required to approve the security
plans of vessels flying their flags and verify that these ships are complying
with the ISPS ebligations.® Each ship must create a Ship Security Plan as
well, and carry an International Ship Security Certificate indicating
compliance with relevant ISPS rules. The creation of the ISPS accelerated
the existing IMO plans to require most large commercial ships be fitted
with an Automatic Identification System. In addition, ships must carry
with them a Continuous Synopsis Record that contains basic information
about the ship, its flag, its registration, and owner information, including
name and address.® Undertaking these measures will be extremely costly
for ports and for ship operators.

Lawlessness on the oceans has been an issue for centuries. In the
18th century, for example, much of the shipping in the Mediterranean was
dominated by the Barbary pirates. Braithwaite and Drahos [2000] argue that
historically, states tolerated piracy and related practices on the oceans
because they benefited from the system, either directly (by employing
the pirates themselves) or indirectly (by the general lack of regulation on

S International Ship and Port Facility Security (ISPS) Code (2002), Articles 4-5, 16-17, 19.
? International Ship and Port Facility Security (ISPS) Code (2002), Articles 6-12.

185



186

the high seas). When Britain, the naval power at the time, concluded that
ocean lawlessness was interfering with its economic needs, it took action
to signal that piracy would no longer be tolerated [Braithwaite and Drahos, 2000].
Piracy is again becoming a fairly major threat to shipping in some
areas, particularly in Asia. Though large numbers of attacks likely go
unreported, in 2006 there were 239 reported incidents of piracy on
commercial vessels [IMB, 2007], and in Southeast Asia an average of two
commercial ships a month are hijacked [Burnett, 2002]. Though there are no
clear solutions to the problem, the International Maritime Bureau of the
International Chamber of Commerce tracks these attacks and issues daily
situation reports to ships warning of potential piracy risks. Some of the
practices undertaken in the ISPS Code may help with piracy as well.

Climate Change

Climate change can affect ocean-borne trade through the effects of
actual changes in the climate, and the effects of efforts to regulate
greenhouse gas emissions.

Because the potential effects of climate change are so unclear, it is
difficult to predict the effects of climate change on ocean-borne trade.
But it could potentially have both direct and indirect effects. Direct effects
are effects on the process of shipping itself. Most forecasts suggest that
climate change will have the effect of exacerbating extreme weather events.
This would likely add to the cost of shipping, both through increased
insurance costs to compensate for a higher frequency of damage to and
loss of ships from weather events, and through a need to build stronger,
and therefore more expensive, ships. These costs may be partially
offset by improvements in storm forecasting capabilities.

Indirect effects refer to the effects of climate change on global
production patterns, and thereby on demands for ocean shipping. Any
speculation on these effects at this point would be pure guesswork.

The Kyoto Protocol to the United Nations Framework Convention
on Climate Change may have direct consequences for patterns of ocean-
borne trade. The Protocol does not actually affect the process of shipping
directly, because the stipulated reductions in greenhouse gas emissions do
not apply to international shipping!'® In other words, the fuel burned by
international shipping is not counted against any country’s quota. The

19 Article 2, paragraph 2.



Protocol calls for the International Maritime Organization to preside over
the negotiation of regulatory mechanisms for the reduction of greenhouse
gas emissions from international shipping, but at this point no significant
progress has been made toward this goal !!

The Protocol may well affect patterns of ocean-borne trade indirectly,
by affecting patterns of international trade. It may, paradoxically, have the
effect of increasing such trade, because sea-borne transportation is far more
energy-efficient than land-based transportation [Barkin, 2003]. It may also
reduce the demand for oil tankers, and the sea-borne transportation of oil.
This would in turn reduce the risk of one of the most damaging effects of
international shipping — large-scale oil spills.

The costs of implementing international environmental agreements
and various national environmental standards can be broken down into
three categories: industry-wide costs, relative costs, and port costs. Industry-
wide costs are those costs that equally affect all participants in a particular
part of the industry. For example, the requirement to double-hull all oil
tankers by 2015 imposes equivalent costs on all tanker operators. This in
turn has two effects. One, it is often less difficult for larger, more highly
capitalized operators, and those operators who are already operating at
the more environmentally friendly end of the industry. This is because
these operators are likely to get access to the capital necessary to implement
capital improvements at lower rates, and because they often have to change
their operations less to meet higher standards. Two, many environmental
agreements impose costs on operators, thus increasing the costs of ocean-
borne trade over what they would otherwise be. This has not had the effect
(nor is it likely to) of increasing costs overall. Technological and organi-
zational improvements in the industry continue to drive costs downwards.
The costs of implementing environmental agreements act as a relatively
minor break on this trend. As such, these costs marginally slow the rate of
expansion of ocean-borne international trade.

The second category of costs is relative costs: the costs that apply to
some shippers but not to others. To the extent that some ship operators

' As of late 2004, the IMO’s Marine Environment Protection Committee had begun
working on draft guidelines for a voluntary carbon dioxide indexing scheme, and
“recognized that IMO guidelines on greenhouse gas emissions have to address all six
greenhouse gases covered by the Kyoto Protocol.” In other words, they have not progressed
beyond the Protocol [IMO News, 2004].
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flag their ships in low-regulation states, or avoid ports that actively enforce
international regulations, their ships can avoid the costs associated with
implementing those regulations. This means these ships can operate at a
cost advantage compared to ships that comply more fully. But this cost
advantage is offset by the resulting limits on where the ships can operate.
This may result in the medium term in a bifurcation of the industry into
a higher-cost segment that operates in high-regulation areas, and a lower-
cost segment that operates in lower-cost areas and presents a much greater
threat to the environment in those areas.

The third category of costs is port costs: the costs of building ports
that can service ships built to new environmental standards. This includes
the cost of large-scale hardware like ballast reception facilities. For most
industrialized and large countries the costs of these facilities is not
problematic. But for the poorest countries, those that already have the
poorest access to international trade, the cost can be prohibitive. Port costs
may therefore have the effect of making it more difficult for the poorest
countries and regions to become active participants in international trade.

International trade is inextricably intertwined with the oceans, both
as a medium of transportation and as a source of resources. But the
relationship between the trade-and-oceans nexus and sustainable
development is not necessarily clear. The nexus enables production at
greater scales than would otherwise be possible, threatening sustainability.
At the same time, it allows productive resources to be distributed more
efficiently, potentially aiding sustainability.

Ocean Trade and Sustainable Development

Efficient ocean-borne trade allows for greater levels of production
than would otherwise be the case, other things being equal. The cheaper
ship-borne transportation becomes, the more it allows for global increases
in production. In this sense, the expansion of ocean-borne trade presents
a threat to sustainability. But there is an offsetting gain, in a sustainability
sense, from the ability to make things where they can be produced most
efficiently, or extract resources where they are most abundant, and then
move them around at little cost. For example, the availability of cheap
ocean-borne transportation allows for the exploitation of resources in a
local area for a global market. As such, ocean trade can exacerbate the



unsustainable exploitation of a particular resource. At the same time, the
ability to draw resources from where they are abundant often means that
more environmentally vulnerable areas can be protected from exploitation.

In short, it is not clear what the overall sustainability effects of ocean
trade are, and there is probably no straightforward metric by which the
variety of different sustainability effects can usefully be measured against
each other. It may well be the case, however, that ocean trade has a positive
impact on sustainable development in the rich world, at the expense of
sustainability in the poor world. Because ever-cheaper ocean-borne
transportation allows many economic activities to be carried out on a
global scale anywhere in the world, it can have the effect of moving
environmentally damaging activity from highly regulated, usually richer
areas to less-regulated, usually poorer areas.

Sustainable Exploitation of the Oceans

International trade affects the sustainable management of the oceans
in two ways: through damage caused to ocean environments in the process
of transportation, and the damage done through the extraction and
exploitation of ocean-based resources. Ship-borne transportation, as noted
above, generates pollution through general operation and through major
accidents at sea. The damage done to the environment by shipping by
volume shipped has consistently fallen in the past few decades, as both
technology and regulation have improved. This improvement, however,
has been offset by increasing volume of ocean transport. In some forms of
pollution, volume effects have overwhelmed improvements, leading to an
overall decrease in sustainability. With other forms of pollution, the opposite
is true. While it is not clear which effect predominates overall, the
sustainability effects of international shipping can be significantly impacted
by future regulatory efforts, and by future technological developments.

The sustainability effects of current levels of ocean resource
exploitation are much clearer — ocean resources, particularly with respect
to fishery resources and oil extraction, are being used unsustainably. That
oil extraction is unsustainable is true almost by definition, being a non-
renewable resource. But the rate of extraction in many of the major
offshore oilfields, such as those in the North Sea or the Gulf of Mexico,
is unsustainable even in the short term. And the effects of extraction on
local ecosystems can be severe. Meanwhile, ocean fish stocks are being
exploited at a clearly unsustainable level. While international coopera-
tion is moving exploitation towards more sustainable levels with respect
to some fish stocks, other stocks continue to be added to the list of those
that are being overfished. The sustainability effects of ocean overfishing
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have already proved to be severe, and without major improvements in
management, large swaths of ocean may suffer considerable environ-
mental degradation.

Other Options

Beyond business-as-usual, two ways often discussed on improving
the sustainability of development are localization and internalization.
Localization is the opposite of the globalization of production. It refers to
the promotion of production for local consumption only. Internalization
means the creation of regulatory mechanisms that force people undertaking
economic activity to absorb all of the costs, the externalities, of their
activity. Both localization and internalization are relevant strategies for
dealing with the sustainability implications of the trade-and-oceans nexus.
Each strategy has both potential and limitations. In the context of
sustainable development and the trade-and-oceans nexus, though,
internalization has the greater potential.

Localization would have a major impact on ocean-borne trade. It
would decrease the use of the oceans for transportation, and thus decrease
all of the environmental damage associated with ocean-borne transportation.
It would decrease exploitation of some ocean resources, particularly deep-
sea resources, but may also have the effect of increasing pressure on
resources, particularly fish stocks, near large population centers. The overall
effect of localization en sustainability would be similarly unclear, because
of the scale-versus-efficiency tradeoff discussed above. Localization would
also, however, have a major impact on the “development” part of sustainable
development, particularly in a region as export-focused as Asia-Pacific.

Internalization would hold those undertaking any economic activity
responsible for the sustainability impacts of that activity. For example, it
would tax bunker fuel enough to offset the climate change impacts of the
fuel, would hold ship owners responsible for any environmental damage
caused by their ships, and would charge enough for fishing permits to
compensate for the negative impact of fishing (and enough to discourage
unsustainable fishing). Internalization can be effective when applied well.
Effective internalization, however, is both technically and politically more
feasible in some situations than others. It is more politically feasible when
it does not come up against vested economic interests with the political
ability to avoid the imposition of the costs of internalization. This is a
common problem with fisheries management — charging commercial



fishers an environmentally sound amount for the right to fish often runs
up against organized and effective political opposition. It is more technically
feasible when it is enforceable. For example, monitoring the environmental
impacts of ships at sea can be difficult, making it difficult to determine
what needs to be internalized. But where feasible, internalization can have
a major impact on the sustainability of ocean-based trade-related activity.

Both of these aspects are much more problematic on a large and
inherently international space like the oceans. Even if it were politically
possible in some jurisdictions to create policies increasing the internalization
of environmental impacts, states do not have to take on international
regulation. In the case of shipping, the well-developed system of flags of
convenience, responsible for the majority of ships operating in a trans-
oceanic capacity, suggests that some states are willing to remain outside a
costly system of international regulation, and that ship owners will choose
to register their ships there. Any serious system attempting to internalize
the externalities discussed in the report will have to make use of a variety
of the other mechanisms discussed here to increase the chances that states
will join and that violations of rules can be detected.
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CHAPTER 10

Overview of Regional
Cooperation in Coastal
and Ocean Governance

David L. VanderZwaag

Introduction

Providing an overview of regional cooperation in addressing human
uses of ocean and coastal areas might be described as a “difficult voyage.”
Getting a firm fix on the state of regional cooperation around the globe
is a challenge in light of at least four realities. First, is the large number
and complex array of regional agreements and arrangements that exist.
For example, some 38 regional fisheries bodies (RFBs) have been established
[FAO Committee on Fisheries, 2007] with 20 having advisory roles and 18 having
competence to establish fisheries conservation and management measures
[Lodge et al., 2007]. Port state control agreements have been forged in many
regions to cooperatively address inspection of substandard vessels [Kasoulides,
1997]. The regional harmonizing and strengthening of ship inspections
while in ports began among European states under the Paris Memorandum
of Understanding on Port State Control (1982) and similar cooperative
agreements have been concluded in other regions including Latin America
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(1992), Asia-Pacific (1993), the Caribbean (1996), the Mediterranean
(1997), the Indian Ocean (1998), West and Central Africa (1999), the
Black Sea (2000), and the Persian Gulf (2004) [IMO Sub-committee on Flag
State Implementation, 2006]. A recent report just summarizing the complex
patchwork of cooperative arrangements for the Gulf of Maine region
between Canada and the U.S. took over 125 pages [ACZISC Secretariat and
Marine and Environmental Law Institute, Dalhousie University, 2006].

A second difficulty is the malleable concept of region. Regions are
human constructs subject to considerable overlaps and blurrings because
of the many ways they can be defined [Johnston, 2006]. For example, regions
can be delineated based upon management functions (for example, fisheries,
shipping, or migratory species conservation), oceanographic parameters
(such as convergence of cold and warm waters), and political and economic
expediency (for example, security and trade facilitation) [VanderZwaag, 1999].
Some writers would not include bilateral cooperative arrangements under
the term “regional” [Alexander, 1977].

A third reality is the ever-increasing number of decisions,
recommendations, strategies, programs, and projects emanating from
regional institutions. For example, the OSPAR Commission for the
Protection of the Marine Environment of the North-East Atlantic lists on
its website scores of recommendations, over 25 decisions, and 6 strategies
(covering protection and conservation of marine biodiversity and ecosystems,
eutrophication, hazardous substances, offshore oil and gas industry,
radioactive substances, and monitoring and assessment).!

A fourth complicating reality is the often informal and hidden nature
of transboundary cooperative relationships. For example, following the
drawing of an ocean boundary in 1984 for Georges Bank and the Gulf of
Maine by the Chamber of the World Court [McDorman et al., 1985], most
transboundary cooperation between Canada and the U.S. has occurred
through informal and nonlegally binding arrangements, with the main
exceptions being joint contingency planning for environmental emergencies
and fisheries enforcement. Transboundary fisheries management of
groundfish stocks on Georges Bank — one of the most lucrative fishing
banks of the world — has been carried out pursuant to exchanges of
letters between fisheries officials and not by a formal treaty [Pudden and
VanderZwaag, 2007].

Especially difficult to track are the changes happening within the
regional fisheries management context. Existing regional fisheries
management organizations (RFMOs) are in various stages of: (a)
transformation in light of United Nations General Assembly urgings for
performance reviews; and (b) modernization of mandates in light of key

! OSPAR decisions, recommendations, and strategies are available at http://www.ospar.org.
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sustainability principles such as the precautionary approach and the
ecosystem approachZ [Rothwell and VanderZwaag, 2006; Lodge et al., 2007]. RFMOs
established after the 1995 United Nations Agreement on Straddling Fish
Stocks and Highly Migratory Fish Stocks — the South East Atlantic
Fisheries Organization (SEAFQO) and the Western and Central Pacific
Fisheries Commission (WCPFC) — are “just leaving port” in their
management efforts [Hendriksen et al., 2006; Aqorau, 2007; Hamukuaya, 2007]. The
South Indian Ocean Fisheries Agreement (SIOFA) was concluded in July
2006 to establish a management framework for high-seas fishery resources
other than tuna in a vast area of the South Indian Ocean [FAQ, 2006]. A
South Pacific Regional Fisheries Management Organization (SPRFMO) is
still under negotiation [International Consultations on the Establishment of the SPRFMO,
2007], and discussions are underway to establish a new mechanism for
managing high-seas bottom trawling in the North-Western Pacific Ocean ?

This chapter provides a four-part “cruise” through the churning
waters of regional oceans cooperation. The variable foundations of regional
cooperative arrangements are first described. Both “hard law,” legally
binding agreements and “soft law,” nonlegally binding approaches, such as
regional plans of action and ministerial declarations, have been followed.

Jurisdiction fragmentation is next discussed. Five main types of
jurisdictional overlaps are highlighted: Regional Seas Programmes and
regional fisheries bodies; Regional Seas Programmes and large marine
ecosystems; regional fisheries bodies’ overlaps within regions; regional
wildlife and nature conservation agreements/initiatives overlapping with
other regional arrangements; and trade-related and economic cooperation
arrangements overlaying other regional cooperative arrangements.

The multiple challenges confronting regional coastal/ocean governance
cooperation is a third dimension reviewed. Eleven practical problems are
summarized: getting states within regions to ratify/accept global conventions
promising regional benefits; securing ratification/acceptance of regional
agreements and amendments by states within regions; resolving whether a
legally binding agreement(s) should be pursued in regional sea areas
presently not subject to such agreement(s); achieving effective imple-
mentation within regions of existing multilateral environmental agreements;
addressing territorial and maritime boundary disputes that complicate

N

UNGA Resolution 61/105, Sustainable fisheries, including through the 1995 Agreement
for the Implementation of the Provisions of the United Nations Convention on the Law
of the Sea of 10 December 1982 relating to the Conservation and Management of
Straddling Fish Stocks and Highly Migratory Fish Stocks, and related instruments,
paragraphs 73 and 70 [Sustainable Fisheries Resolution].

Record of the Second Intergovernmental Meeting on the Management of High Seas
Bottom Fisheries in the North Western Pacific Ocean, 31 January — 2 February 2007,
Busan, Republic of Korea. NWPBT/02/Rec Rev 1.
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regional cooperation; filling in the “gaps” in regional cooperative
arrangements; putting sustainability principles into practice; getting all
regional issues on the “radar screen;” ensuring key elements for effective
regional cooperation are in place; addressing the socioeconomic, political,
and ethical dimensions fuelling marine environmental degradations and
unsustainable development practices; and strengthening regional
environmental standards to better protect ecosystem and human health.

A fourth aspect of regional cooperation explored is extra-regional
limitations. Many environmental threats cannot be addressed at the regional
level alone with climate change and long-range transport of toxic chemicals
and heavy metals among the threats requiring more than regional responses.

Variable Foundations

Regional cooperative arrangements vary in being founded upon legally
binding agreements (“hard law” foundations) and nonlegally binding
approaches (“soft law” foundations). The 18 Regional Seas Programmes,
linked to the United Nations Environment Programme (UNEP), demonstrate
the variability [UNEP Site Map, n.d.].*

Fourteen of the Regional Seas Programmes are founded upon regional
conventions with three main variations. Eleven regions follow a framework
convention and subsequent protocol appreoach. A convention sets out the
overall legal framework for cooperation including objectives, principles,
and institutional structures, such as a secretariat, subsidiary bodies, and
meetings of the parties; while, protocols set out rules and standards for
specific issue areas. For example, the Convention for the Protection of
the Marine Environment and Coastal Region of the Mediterranean has
six protocols covering the areas of contingency planning and emergency
response, ocean dumping, land-based marine pollution/activities, biodiversity
and special area protection, seabed activities, and transboundary hazardous
waste movements [UNEP Mediterranean Action Plan, 2005]. The 11 regions
following the framework convention and protocel approach include: Black
Sea, Caspian Sea, Eastern Africa, Regional Organization for the Protection

* Thirteen Regional Seas Programmes were forged under the auspices of UNEP with five
additional independent programs (Arctic, Antarctic, Baltic Sea, Caspian Sea, North-East
Atlantic) being listed as associated with the UNEP’s Regional Seas Programme. See
http://www.unep.org/regionalseas/Site_map/default.asp.
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of the Marine Environment—Kuwait (ROPME), Mediterranean, North-
East Pacific, Red Sea and Gulf of Aden, South-East Pacific, South Pacific,
West and Central Africa, and Wider Caribbean.®

Two Regional Seas Programmes are based upon conventions with
annexes addressing specific pollution and marine conservation concerns.
This approach is followed for the Baltic Sea and the North-East Atlantic.

The Antarctic region has followed what might be called an
“incremental treaty system” approach. While a general agreement on
Antarctic cooperation was adopted in 1959, over the years, states having
Antarctic interests have added agreements to address priority concerns
including conservation of marine living resources, conservation of seals,
minerals exploration/exploitation, and environmental protection [Verhoeven
et al., 1992; Watts, 1992; Stokke and Vidas, 1996].

Four of the Regional Seas Programmes are grounded upon nonlegally
binding documents. Regional plans of action have provided the cooperative
frameworks for East Asian Seas, South Asian Seas, and the North-West
Pacific [Gold, 2006]. The eight Arctic states have cooperated pursuant to a
regional declaration adopted in September 1996 and through the Arctic
Council and its working groups [Koivurova and VanderZwaag, 2007].

Jurisdictional Fragmentation

Five main types of jurisdictional overlaps are a common reality in
regional coastal/ocean governance.

Regional Seas Programmes and Regional Fisheries Bodies

With some 38 regional fisheries bodies and 18 Regional Seas
Programmes in place around the globe, a major coordination challenge
continues. A “silo approach” has often prevailed where regional fisheries
management organizations and Regional Seas Programmes have concentrated
on their own mandates with little or no attention being paid to potential
areas of common concern, such as the impacts of pollutants and coastal
habitat degradations on fish stocks and the need to establish marine
protected areas.

> The governing instruments for the Regional Seas Programmes are available through
UNEP’s Regional Seas Programmes website: http://www.unep.org/regionalseas/Site_map/
default.asp.
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The United Nations General Assembly has urged greater coordination
between regional fisheries and marine environmental protection
arrangements. Resolution 61/105 on sustainable fisheries adopted in
December 2006 urges regional fisheries management organizations and
arrangements to “strengthen integration, coordination, and cooperation
with ... regional seas arrangements.”®

A 2001 UNEP report — noting the reality that none of the regional
seas conventions deals in a major way with the protection or management
of fishery resources — set out some possible options to enhance cooperation
between regional fisheries bodies and Regional Seas Programmes. Those
options include encouraging observer participation between fisheries and
environmental organizations, exchanging data and information of mutual
interest, establishing joint advisory panels, organizing joint technical
meetings, implementing joint programs, and creating formal agreements
(for example, memoranda of understanding) detailing the scope and
modalities of cooperation [UNEP, 2001].

A good example of the fragmentation challenge and some progress
in meeting the difficulties is provided by the North-East Atlantic region.
While the OSPAR Commission for the Protection of the Marine
Environment of the North-East Atlantic has adopted a Biological Diversity
and Ecosystems Strategy which pledges to develop a network of marine
protected areas by 2010 [0SPAR, 2003], the Commission has no managerial
competence over fisheries. In 2003, the OSPAR Commission together
with the Baltic Marine Environmental Protection Commission (the
Helsinki Commission) adopted a joint statement on the Ecosystem
Approach to the Management of Human Activities. The Commissions
agreed, among other things, to draw the attention of international fisheries
management bodies on the need to protect deep-sea vulnerable habitats,
such as sponge aggregations, cold-water coral reefs, seamounts, and
carbonate mounds.” In 2005, the North-East Atlantic Fisheries Commission
(NEAFC) closed five areas on the high seas to fishing activities in order
to protect vulnerable deep-water habitats and, in November 2006, NEAFC
agreed to prohibit bottom trawling and fishing with static gear in three
other areas to protect vulnerable marine ecosystems [NEAFC, 2007]. The
Secretariats of NEAFC and the OSPAR Commission have followed a
practice of having observers at relevant meetings; and discussions between
the Secretariats on future arrangements for the two organizations have
been reported as ongoing [NEAFC, 2006].

5 Sustainable Fisheries Resolution, supra note 2 at paragraph 72.
7 Joint meeting of the Helsinki and OSPAR Commissions, 25-26 June 2003, Bremen,
Record of the Meeting, Annex 5, paragraph 13(b).
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Regional Seas Programmes and Large Marine Ecosystems

The National Oceanographic and Atmospheric Administration
(NOAA) in the US. and other organizations have identified 64 large
marine ecosystems (LMEs) worldwide as possible ecosystem-based
management units. The LMEs include coastal areas from river basins and
estuaries to the seaward boundaries of continental shelves and outer
margins of major ocean current systems. The LME regions — relatively
large in the order of 200,000 km? or more — have been defined according
to distinct bathymetry, hydrography, and biological productivity [NOAA, n.d.].

The Global Environment Facility (GEF) has funded various LME
projects with common approaches [Freestone, 2007]. A five-module assessment
has been followed with assessment reviews summarizing primary
productivity, fish and fisheries, pollution and ecosystem health,
socioeconomics, and governance arrangements. The GEF has also assisted
some LME regions in developing Transboundary Diagnostic Analyses
(TDAs) which identify and prioritize transboundary issues and in drafting
Strategic Action Plans (SAPs) to address transboundary management issues
[UNEP, n.d.].

While some of the LME projects match nicely with existing UNEP
Regional Seas Programmes, such as those for the Red Sea and Gulf of
Aden, the Mediterranean, the Black Sea, and the Baltic Sea [UNEP, n.d.],

Figure 1: Regional Seas and Large Marine Ecosystems™

*See Annex 1 for the list of the LMEs. Source: UNEP Site Map [n.d.]
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the long-term relationship of LMEs and Regional Seas Programmes remains
largely to be sorted out [Figure 1]. Various options include: possible
broadening of the geographical scope of Regional Seas Programmes to
cover LMEs; incorporating LMEs as sub-units within Regional Seas
Programmes; developing specific governance arrangements for LMEs (such
as the Benguela Current LME discussed in this volume); and not embracing
LMEs as management areas.

Regional Fisheries Bodies’ Overlaps within Regions

While a common sense ideal might suggest all fisheries in a region
come under a single integrated fisheries management regime or even a
broader regional biodiversity conservation framework, the practical reality
is that considerable overlaps occur in many regions because of multiple
agreements/arrangements put in place over time to address priority
fisheries management issues. The various types of transboundary fish stock
movements have contributed to the fragmented situation. Transboundary
stocks include, among others, highly migratory species such as tunas,
straddling fish stocks moving between national fisheries zones and the
high seas, shared fish stocks crossing exclusive economic zone boundaries
of states, and anadromous species such as salmon migrating from rivers
of origin to marine waters of other countries.

The Northwest Atlantic region provides a good example of the
phenomenon of overlaps among fisheries bodies. Three separate regional
fisheries management bodies have been established for specific fish stocks:
(1) the Northwest Atlantic Fisheries Organization (NAFO) is largely
focused on managing groundfish stocks which straddle Canadian waters
and the high seas [NAFO, n.d.]; (2) the International Commission for the
Conservation of Atlantic Tunas (ICCAT) is dedicated to conserving tunas
and tuna-like species traversing the Atlantic, including swordfish (ICCAT,
n.d.); and (3) the North Atlantic Salmon Conservation Organization
(NASCOQO) was established to promote cooperation in conserving wild
salmon stocks which migrate from national rivers of origin into the high
seas and marine waters of other countries [NASCO, 2004].

Another example is provided in the Southern Pacific. A South Pacific
Regional Fisheries Management Organization (SPRFMO) is in the process
of negotiation to address various non-highly migratory fish species in the
high seas including bottom fishing [International Consultations on the Establishment
of the SPRFMO, 2007]. The anticipated regulatory area of the SPRFMO would
overlap in part with those of the Western and Central Pacific Fisheries
Commission (WCPFC) and the Inter-American Tropical Tuna Commission
(IATTC) [Molenaar, 2005]. Areas of overlap already occur between the
IATTC and the WCPFC [Willock and Lach, 2006].
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Regional Wildlife and Nature Conservation Agreements/Initiatives
Overlapping with Other Regional Arrangements

A further integration challenge is figuring out the relationship of
regional wildlife and nature conservation agreements/initiatives with
Regional Seas Programmes and other regional arrangements with two
main sources of regional wildlife and nature conservation developments.
The Convention on the Conservation of Migratory Species of Wild Animals
(CMS), a prime source, has spawned both binding regional agreements
to conserve migratory species and Memoranda of Understanding. Regional
agreements have been adopted for protecting albatrosses and petrels;
cetaceans of the Black Sea, Mediterranean Sea, and contiguous Atlantic
area; small cetaceans of the Baltic and North Seas; seals in the Wadden
Sea; and African-Eurasian migratory waterbirds.® Memeranda of Under-
standing have been forged to address: conservation and management of
marine turtles and their habitats in the Indian Ocean and Southeast Asia;
conservation measures for marine turtles of the Atlantic Coast of Africa;
and conservation of Pacific Island cetaceans.”

A second source of regional nature conservation commitments is
through regional nature conservation agreements outside the CMS
framework. Key regional agreements among others include: the Convention
on the Conservation of European Wildlife and Natural Habitats; the
African Convention on the Conservation of Nature and Natural Resources;
the Association of Southeast Asian Nations (ASEAN) Agreement on the
Conservation of Nature and Natural Resources; the Convention on the
Conservation of Nature in the South Pacific; and the Convention on
Nature Protection and Wildlife Preservation in the Western Hemisphere
[Louka, 2006]. The European Community’s 1992 Habitat Directive [Sands and
Galizzi, 2006] is another example of a nature conservation “overlay” and the
role of the European Union in regional sea cooperative arrangements is
complex and multifaceted [Soveroski, 2004].

Trade-related and Economic Cooperation Arrangements
Overlaying Other Regional Cooperative Arrangements

Further currents of fragmentation and complexity in regional
coastal/ocean governance are trade and economic cooperation arrangements
with obvious North American and Asia-Pacific examples. The North
American Commission for Environmental Cooperation (CEC) — established
pursuant to an environmental side-agreement (North American Agreement

s The Agreements are available through the CMS website http://www.cms.int/.
¥ The Memoranda are available on the CMS website http://www.cms.int/.
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for Environmental Cooperation, 14 September 1993) to the North
American Free Trade Agreement (NAFTA), 17 December 1992 — has
supported various regional marine initiatives. The CEC funded pilot
projects on regional implementation of the Global Programme of Action
for the Protection of the Marine Environment from Land-based Activities
in two marine areas, the Gulf of Maine and the Bight of California
[VanderZwaag, 2000]. The CEC has adopted a Strategic Plan for North
American Cooperation in the Conservation of Biodiversity which aims to
identify priority marine conservation areas and foster cooperation in
conserving shared marine species of common concern. Three marine
species, the humpback whale, Pacific leatherback turtle, and a seabird (the
pink-footed shearwater), have been chosen for initial cooperation with
North American Conservation Action Plans developed for each species
[Pudden et al., 2006].

The forum for the Asia-Pacific Economic Cooperation (APEC),
involving 21 Member Economies, provides another example of a trade-
related cooperative initiative facilitating various activities relating to oceans.
APEC has a number of working groups addressing ocean governance issues
including the Marine Resource Conservation Working Group established
in 1990 [APEC, n.d.a] and the Fisheries Working Group created in 1991 [APEC,
n.d.b]. At the 2nd APEC Oceans-related Ministerial Meeting, held in Bali,
Indonesia on 16-17 September 2005, Ministers adopted the Bali Plan of
Action: “Towards Healthy Oceans and Coasts for the Sustainable Growth
and Prosperity of the Asia-Pacific Community” [APEC, 2005].

Regional trade agreements (RTAs), which include bilateral free trade
agreements between countries that are not in the same region, have become
widespread. Some 197 RTAs in force have been notified to the World Trade
Organization (WTQ) and more than half of world trade is now estimated
to be conducted under RTAs [WTOQ, 2006].

Multiple Challenges

Among the multiple challenges facing regional cooperation efforts
in the coastal/ocean context, 11 challenges stand out.

Getting States within Regions to Ratify/Accept
Global Conventions Promising Regional Benefits

A common regional problem is coaxing all states bordering shared
marine waters to become a party to relevant multilateral environmental
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and maritime agreements which promise regional benefits such as marine
pollution reduction and prevention. A good example is provided by the
1972 London Convention and its 1996 Protocol which are aimed at
controlling ocean dumping. The London Convention, adopting quite a
permissible approach to ocean dumping by establishing a limited “black
list” of substances prohibited for dispesal at sea and allowing considerable
dumping so long as subject to national permits, has attracted limited
ratifications/acceptances even though it was concluded in 1972. As of 31
May 2007, the Convention had 82 Parties with very limited adoption by
East Asian states in particular.'” Only four East Asian states, that is, China,
Japan, the Philippines, and RO Korea, were listed as Parties.!

The Convention’s 1996 Protocol, adopting a more modern
precautionary approach through embracement of “reverse listing” where
only wastes on a global “safe list” may be disposed of at sea, had only 31
Parties as of 31 May 2007. Only China had adopted the Protocol among
East Asian states.

Various reasons may explain the lack of ratification/acceptance
phenomenon. Countries may not become parties to agreements because
of: lack of political priority towards multilateral agreements; limited
financial and human resources; limited knowledge regarding international
agreements; concerns over economic costs associated with meeting treaty
responsibilities; and questions regarding the appropriateness of international
standards and procedures set out in conventions [Anderson et al., 1999].

Securing Ratification/Acceptance of Regional Agreements
and Amendments by States within Regions

The Mediterranean region demonstrates the often slow rate at which
countries formally accept regional agreements and amendments [Chung,
2004]. Two regional protocols, one covering Pollution from Exploration and
Exploitation of the Seabed (adopted in October 1994) and the other
addressing Transboundary Movements of Hazardous Wastes (adopted in
October 1996) have yet to enter into force. An amended Protocol on
Ocean Dumping (adopted in June 1995) and an amended Protocol on
Land-based Sources and Activities (adopted in March 1996) have also
not yet entered into force [UNEP Mediterranean Action Plan, 2005].

The Wider Caribbean region also shows the challenge raised in getting
countries to adopt regional instruments. While the Protocol concerning

YA summary of IMO Conventions is available at: http://www.imo.org/Conventions/mainframe.
asp?topic_id=247.
The status of IMO Conventions by country is available at: http://www.imo.org/includes/
blastDataOnly.asp/data_id=18856/status.xls.
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Pollution from Land-based Sources and Activities to the Convention for
the Protection and Development of the Marine Environment of the Wider
Caribbean Region was adopted on 6 October 1999, the Protocol has yet
to enter into force. By the end of 2004, the Protocol had only been ratified
by Panama and Trinidad and Tobago [Alm, in this volume].

Resolving Whether a Legally Binding Agreement(s) Should
Be Pursued in Regional Seas Areas Presently Not Subject to
Such Agreement(s)

Whether to move from “soft law” cooperative arrangements to
cooperation based upon a binding agreement or agreements is an ongoing
question facing a number of Regional Seas Programmes including the
Arctic, East Asian Seas, South Asian Seas, and the North-West Pacific.
Various arguments may be advanced in support of a legally binding
approach [Koivurova and VanderZwaag, 2007]. Positive aspects include:

» encouraging greater political and bureaucratic commitments;

o establishing firmer institutional and financial foundations;

o transcending the vagaries of changing governmental viewpoints

and shifting personnel;

« giving “legal teeth” to environmental principles and standards;

« raising the public profile of regional challenges and cooperation

needs; and

» providing for dispute resolution.

Counter-arguments can also be raised in support of a “soft law”
approach [Koivurova and VanderZwaag, 2007]. Possible drawbacks of pursuing a
legally binding approach include:

« difficulty in getting political consensus on the need for an agreement

or agreements;

« lengthy and costly preparatory and negotiation processes involved;

« risk of legalizing lowest common denominator standards;

« shifting political and bureaucratic flexibilities;

« contributing another layer of complexity to an already fragmented

array of multilateral environmental agreements; and

« lack of assurance that all states will readily accept newly negotiated

obligations.
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Achieving Effective Implementation within Regions of Existing
Multilateral Environmental Agreements (MEAs)

Scores of MEAs require transformation into national laws and policies.
For example, the Convention on Biolegical Diversity calls upon states to:
develop or strengthen national legislation to protect endangered/threatened
species; establish a network of protected areas (including marine areas);
create a regulatory framework for controlling bioprospecting of genetic
resources; and forge national policies and controls over genetically modified
organisms (including potential transgenic aquatic species).

The document Regional Seas Strategic Directions for 2004-2007 —
agreed to by representatives of regional seas conventions and action plans
at their 5th global meeting in Nairobi in November 2003 — emphasized
the need for integration of international agreements into domestic practice
[UNEP, 2003]. The document set priorities on incorporating regional seas
conventions and protocols into national legislation and using regional seas
as a platform for coordinated implementation of relevant MEAs.

However, practical realisms continue to hinder national implementation
of international obligations. Those realisms include limited financial and
human resources and limited enforcement commitments and capabilities.
Lack of political will is also common where MEAs are viewed suspiciously
in terms of costs to the economy rather than benefits or as instruments
usurping national sovereignty [Johnston and VanderZwaag, 2000].

Addressing Territorial and Maritime Boundary Disputes
that Complicate Regional Cooperation

While transboundary cooperation can occur even where ocean
boundaries and areas remain contested, regional cooperation may be
“chilled” by territorial and maritime boundary disputes. According to one
estimate, over 250 maritime boundaries remain to be resolved [Carleton,
2006]. Three particularly difficult regional disputes include continued
national tensions over ownership and offshore jurisdiction surrounding
the Spratly Islands and Paracel Islands in the South China Sea [Thao, 2003;
Hearns and Tyedmers, 1995]; Eastern Caribbean State disagreements with
Venezuela over the status of tiny Aves Island and its influence on maritime
delimitations [Carleton, 2006]; and Aegean Island and maritime space disputes
between Greece and Turkey [Acer, 2003; Chircop et al., 2000].

209



210

Chapter 10

Filling in the “Gaps” in Regional Cooperative Arrangements

Regional cooperative arrangements have yet to be fully fleshed out
around the globe with “gaps” remaining in both the fisheries and marine
environmental protection arenas. Regional fisheries management organization
coverage is still not complete in two priority areas: the completion of
negotiations for a South Pacific RFMO and a new RFMO to regulate
bottom trawling in the North-Western Pacific. Ensuring that fisheries
bodies cover all key species (including bycatch species) and consider
broader marine biodiversity issues (such as protection of vulnerable areas
like seamounts and deep-water corals) are further needs [Gjerde, 2006].

Increasing the number of Regional Seas Programmes having key
protocols or annexes may be viewed as another challenge. Not all regions
have adopted land-based pollution/activities protocols or annexes. Only
six regions have adopted land-based pollution/activities protocols, namely:
the Black Sea, Mediterranean, ROPME, South-East Pacific, Wider Caribbean,
and Red Sea and Gulf of Aden [UNEP, 2006a]. Three regions have annexes
covering land-based pollution (specifically, Antarctic, Baltic, and North-
East Atlantic). Three regions are reported to be developing land-based
activity protocols (that is, Caspian, Eastern Africa, and West and Central
Africa) [UNEP/GPA, 2006a].

Less than half of the Regional Seas Programmes have adopted
detailed agreements relating to biodiversity and specially protected areas.
Four regions have adopted in force protocols, namely: Mediterranean,
Wider Caribbean, South-East Pacific, and Eastern Africa [UNEP Regional Seas
Programme, n.d.]. Two regions have adopted annexes addressing protected
areas, specifically, Antarctic and North-East Atlantic.

One region, the Mediterranean, is developing a protocol to facilitate
integrated coastal zone management. The third meeting of the Working
Group of legal and technical experts was held in Loutraki, Greece, from
12 to 15 February 2007, where a draft protocol text was further discussed
with a view to its consideration and possible approval by the 15th Ordinary
Meeting of Contracting Parties to the Barcelona Convention and its
Protocols held in December 2007 [UNEP Mediterranean Action Plan, 2007].

Detailed provisions for regional cooperation in environmental impact
assessment (EIA) are quite rare, but there are examples of “fleshed out”
EIA requirements in the transboundary context [Koivurova, 2002; Sands and
Werksman, 1995]. The Convention on EIA in a Transboundary Context
[25 February 1991] and a subsequent Protocol in Strategic Environmental
Assessment (SEA) [21 May 2003] have been adopted under the auspices of
the United Nations Economic Commission for Europe. The 1991 Madrid
Protocol on Environmental Protection to the Antarctic Treaty has also
adopted detailed EIA requirements in Annex 1.
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Most existing regional seas agreements/protocols provide only “bare
bones” EIA guidance. For example, the Convention for the Protection of
the Marine Environment in the Coastal Region of the Mediterranean
provides only general provisions on EIA. Contracting Parties are required
to undertake EIA for proposed activities likely to cause a significant
adverse impact on the marine environment and to promote notification,
exchange of information, and consultation for activities likely to have a
significant adverse effect on the marine environment of other states or
areas beyond the limits of national jurisdiction.

Various potentials exist for adding “meat to the bones” of these
existing limited legal frameworks addressing transboundary environmental
impact assessment. Those potentials include: listing the type of project
proposal subject to EIA; requiring application of SEA (for example,
government plans, programs, and policies having the potential to significantly
impact the marine environment or coastal communities); ensuring public
participation in EIA processes; and providing for joint EIA options involving
the state of origin and the potentially impacted state.

Putting Sustainability Principles into Practice

Moving key sustainability principles, such as the precautionary and
ecosystem approaches, from paper into practice continues to be a regional
challenge. Part of the challenge may be reaching agreement on what the
practical implications of principles are in light of their general and evolving
nature [VanderZwaag, 1995; de Sadeleer, 2002, 2007]. For example, strong versions
of the precautionary principle might involve various measures such as:
placing the onus of proof on propenents of development to demonstrate
no “significant harm” or some other standard like no “serious or irreversible
harm” to the marine environment; establishing prohibitions (for example,
no import or production of transgenic fish); imposing zero discharge or
virtual elimination standards (at least for toxic substances); and adopting
“reverse listing” where only substances listed as safe can be manufactured
or marketed [VanderZwaag et al., 2002-2003]. Weaker versions of precaution
might involve mandating regulators to apply the precautionary appreach,
imposing partial prohibition (for example, allowing production of
genetically modified fish but only in land-based facilities) and following
an adaptive management (or learn-by-doing) approach [VanderZwaag et al,,
2002-2003].

The ecosystem approach also remains to be fully sorted out [Corkeron,
2006]. Debate continues over even basic terminology such as whether
ecosystem-based management is interchangeable with the term ecosystem
approach [Garcia et al., 2003]. Multiple guidelines have been issued on how
to implement the ecosystem appreach including guidelines by the Food
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and Agriculture Organization [FAO Fisheries Department, 2003; FAQ, 2005] and
under the auspices of the Convention on Biological Diversity [CBD, 2004].
A “menu of measures” may be chosen to support implementation of the
ecosystem approach. Those measures in the fisheries field include:
prohibiting destructive fishery practices at least in some vulnerable areas;
encouraging more selective fishery practices and development of
environmentally friendly gears; reducing fleet size; setting precautionary
reference points; restoring fish habitats; applying ecological impact
assessment to fisheries; establishing marine protected areas; and promoting
the use of eco-labeling [Rothwell and VanderZwaag, 2008].

Many difficult questions surround the ecosystem approach. Rothwell
and VanderZwaag [2006] ask: How much of the oceans should be dedicated
to “no take” areas in order to protect ecological integrity? What should
be the indicators for measuring ecosystem health? How should ecosystem
objectives and human use objectives be balanced?

Various constraints stand in the way of practical implementation.
They include, among others, limited scientific data, limited scientific
capacity, limited understanding of ecosystems, political and economic
opposition, and dominance of a single-stock management paradigm [Arancibia
and Mufioz, 2005].

A concrete example of the challenge faced in the regional context
of moving principles from paper into practice is provided by the North
Atlantic Salmon Conservation Organization (NASCQO). While NASCO
Parties have agreed to apply the precautionary approach to salmon fisheries
[NASCO, 1998, 1999], implementation, in practice, has been difficult. Precau-
tionary scientific advice recommended that no fishing should occur off
West Greenland for the years 2007 to 2009 [NASCO, 2007a] in light of the
poor state of wild salmon stocks. NASCO, however, has continued to
allow a subsistence fishery by Greenland of about 20 tonnes in light of
social and cultural pressures [NASCO, 2007h].

Fisheries off the French Islands of St. Pierre and Miquelon have also
been problematic. Although salmen from populations listed as endangered
in the U.S. and Canada may be caught in the fisheries, a substantial catch
is still allowed, estimated at 3.6 tonnes in 2006 [NASCO, 2007a]. Complicating
the management situation is the fact that France has not become a Party
to NASCO on behalf of St. Pierre and Miquelon.

Getting All Regional Issues on the “Radar Screen”

While regional cooperative arrangements have traditionally focused
on managing fisheries and reducing/preventing marine pollution, many
issue areas have been minimally addressed on the regional “radar screen.”
Those issues include: aquaculture, invasive alien species, ocean energy
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development and coastal energy facility siting'? marine noise, bioprospecting,
ocean acidification and carbon dioxide capture® places of refuge for ships
in distress carrying hazardous cargoes, pollution from pleasure craft,
reception facilities for ship-generated wastes, marine litter, and the control
of heavy metals'* Regional efforts to protect marine mammals remain
variable [Culik, 2004] and the addressing of ship strikes has only occurred in
a few regions [Ship Strikes Working Group, 2006].

The FAO Committee on Fisheries (COFI) at its 27th session in
March 2007 emphasized the need to strengthen regional cooperation in
the field of aquaculture. COFI called for improved aquaculture planning
and policy development at regional levels and strongly supported the
continuing work towards the development of regional aquaculture
networks in Africa and the Americas similar to the Network of Aquaculture
Centres in Asia-Pacific (NACA) [FAQ, 2007].

The 2004 Ballast Water Convention, although not yet in force, urges
countries to consider regional approaches to addressing ballast water and
the associated threats of invasive alien species [Ballast Water Convention, 16
February 2004]. Considerable progress is occurring within some Regional Seas
Programmes. Regional initiatives include among others: an action plan
concerning species introductions and invasive species in the Mediterranean
Sea adopted in 2003; a regional strategy on shipping-related introduced
marine pests in the Pacific Islands; a 2006 Caribbean regional scoping
meeting to explore the cooperative steps needed to prevent ballast water
mediated marine bioinvasions; the establishment of the Baltic Sea Alien
Species Database; and an action plan on invasive species in the Caspian
Sea [Global Invasive Species Programme and UNEP, n.d.].

Ensuring Key Elements Are in Place
for Effective Regional Cooperation

Various elements are critical to ensuring strong regional cooperation.
They include, among others: clear objectives and principles; sufficient
human capacity in the natural and social sciences; stable and adequate
financing; broad representation of stakeholders such as NGOs representing
environmental interests, relevant industries, and coastal community voices;

12 The OSPAR Commission has developed a website for the exchange of information on
environmental impacts of offshore renewable energy development. This is available at
http://www.ospar.org.

13 The OSPAR Commission has issued two reports on ocean acidification and placement
of CO;z in subsea geological structures. The reports are available online at http://
www.ospar.org/eng/html/press%20 release%20ocean%20acidification%20and%20CO7.htm.

14 For a summary of the relatively few regions paying attention to heavy metals, see
UNEFP/GPA [2006a].
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and an evaluation mechanism for monitoring the success of regional
cooperative efforts. Examples of evaluation techniques include national
implementation reports, Conference of the Parties review of national
reports, independent auditing of national implementation, or a compliance
committee [Klabbers, 2007]. In the fisheries management context, regional
cooperation in compliance and enforcement may be especially crucial as
emphasized in the 1995 United Nations Fish Stocks Agreement !

Addressing the Socioeconomic, Political, and Ethical
Dimensions Fueling Marine Environmental Degradation
and Unsustainable Development Practices

Addressing the serious environmental problems facing most marine
regions will require much more than better science and technical solutions.
Especially challenging dimensions include: poverty and inequitable
distribution of wealth; population growth; consumerism and over-
consumption; utilitarianism as a dominant philosophy with the notion
that the environment can be traded off in the name of economic and
social development; and globalization with the extra pressures on marine
resources and coastal areas to nourish international trade [Benvenisti, 2002;
Cox, 2007]. Whether such dimensions are “governable” at a regional level
remains to be seen, but such dimensions suggest various directions.
Addressing the policy sources of environmental degradations and giving
priority to social justice and ecological sustainability issues [Sandler and
Pezzullo, 2007] might be nurtured through development of regional policies
and strategies which encourage more principled governance. Emphasis
might also be given to enhancing regional educational efforts and building
social science research networks.

“Empowerment” of coastal communities remains a key regional
challenge in order to counter many of the unsustainability trends [Singh
and Titi, 1995]. Avenues towards empowerment could include: granting
local communities priority access to coastal/ocean resources; encouraging
community-based management and co-management governance
approaches; giving priority to maintaining local values and cultures; and
committing to develop integrated coastal and ocean planning processes
with “legal teeth.”

15 Article 21 of the Agreement for the Implementation of the Provisions of the UN
Convention on the Law of the Sea of 10 December 1982 Relating to the Conservation
and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks, 4 December
1995.
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Strengthening Regional Environmental Standards
to Better Protect Ecosystem and Human Health

While environmental standards for controlling land-based marine
pollution vary across regions [Hassan, 2006], many standards remain quite
vague and represent political compromises. Common weakness include:
limited lists of substances to be phased out or prohibited; adoption of
the extremely malleable pollution control concepts of best available
technologies and best environmental practices; and an over-emphasis on
pollution control through permit autherizations from national authorities
rather than pollution prevention [Hassan, 2006].

Setting standards for sewage treatment and wastewater effluents and
funding sanitation infrastructure continue to be major shortcomings. Few
regions have set wastewater emission targets and deadlines. Substantial
populations within regional seas areas do not have access to adequate
sanitation with estimates (as of the year 2000) being quite alarming. Out
of a total regional seas population of 4.7 billion, 2.1 billion did not have
access to adequate sanitation facilities. According to UNEP [2002],
populations in regional seas areas not having access were estimated to be:
825 million persons in South Asia (63 percent of the population), 515
million in East Asia (46 percent of the population), 414 million in the
North-West Pacific (58 percent of the population), and 107 million in
West and Central Africa (44 percent of the population). In the
Mediterranean region wastewater collection and treatment levels are very
low in southern and eastern countries. With the large growth in urban
populations expected in those countries (98 million between 2000 and
2025), an urgent need to develop simple and inexpensive technologies
seems critical [Benoit and Comeau, 2005]. For Latin America and the Caribbean,
some 86 percent of wastewater is discharged untreated [UNEP/GPA, 2006b].

The continuing threats raised by inadequate wastewater management
and the need for adequate and sustainable funding to address the problem
were highlighted at the Second Intergovernmental Review Meeting on
the Implementation of the Global Programme of Action for the Protection
of the Marine Environment from Land-based Activities held in Beijing in
October 2006 [UNEP, 2006b]. However, the Beijing Declaration, adopted by
representatives of 104 governments and the European Commission, was
quite general in addressing wastewater with a commitment to “devote
additional effort, finance and support to address point and nonpoint
nutrients, including municipal, industrial, and agricultural wastewater”
[Beijing Declaration, 23 October 2006].
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Extra-regional Limitations

Countries certainly cannot adequately protect the marine environment
through national and regional actions alone. Three global pollution
problems have yet to be effectively and comprehensively addressed: control
of greenhouse gas emissions contributing to climate change, prevention
of long-range transport of toxic chemicals, and curbing of long-range
transport of heavy metals such as mercury [VanderZwaag et al., 2002].

Garnering further international agreement on how to curb greenhouse
gas emissions is especially important in light of the threats of climate
change to marine species [UNEP/CMS Secretariat, 2006] and polar marine areas
in particular [ACIA, 2005]. Reaching a global consensus on greenhouse gas
reductions beyond the year 2012 and initial reduction commitments by
some industrialized countries under the Kyoto Protocol [10 December 1997]
remains a major challenge. Getting developing countries to commit
to reductions continues to be controversial [Doelle, 2005].

Mere “tinkerings” are still the story in relation to global responses to
toxic chemicals and heavy metals [VanderZwaag et al., 2002]. A proactive and
comprehensive chemical convention has not been adopted as advocated
by some scholars [VanderZwaag, 1997]. While some countries have advocated
negotiations for a legally binding instrument on heavy metals, particularly
mercury [European Commission Directorate-General Environment, 2006], UNEP’s
Governing Council/Global Ministerial Forum in February 2007 chose to
adopt a voluntary program to reduce threats from toxic mercury pollution.
After 2 years of voluntary partnership initiatives to curb emissions,
governments will gauge the success and further consider whether a new
international legally binding treaty should be negotiated [UNEP, 2007].

Conclusion

Tracking regional cooperative efforts around the globe is no small
task and this chapter has given a short four-part “cruise.” The variable
approaches to regional cooperation foundations, “soft law” and “hard law,”
have been described. Jurisdictional fragmentation and 11 key challenges
to confronting regional cooperation have been summarized. Extra-regional
limitations, particularly the addressing of climate change and long-range
transport of toxic chemicals and heavy metals, have been noted.

Two maritime images help capture how ocean governance efforts
are faring around the globe. The first is “troubled waters.” A rather
depressing picture has emerged regarding how national, regional, and



Chapter 10

global actions to date have not been able to counter the strong tides of
marine degradations and overexploitations of marine resources. Scientists
have documented the loss of some 90 percent of top predators from most
of the world’s oceans [Myers and Worm, 2003] and they have warned about a
possibility of a worldwide commercial fisheries collapse by 2048 [Worm et
al., 2006]. Some 200 marine “dead zones” have been created due to excessive
nutrients being discharged to the marine environment [UNEP/GPA, 2006¢].

The second image is a “difficult and unfinished voyage.” Strengthening
regional cooperative agreements/arrangements is a continuing journey
with international principles and processes setting navigational coordinates
but political and economic currents promising a “rough ride.”
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CHAPTER 11

Perspectives and Experience of the
UNEP Regional Seas Programme

Terttu Melvasalo

Introduction

Within the United Nations, a number of organizations are focusing
on ocean-related issues. New commissions, programs, and cooperation
bodies have been established at the intergovernmental and nongovernmental
levels during the past decades. In spite of goodwill, the implementation of
agreed programs has been a very slow process. The United Nations Envi-
ronment Programme (UNEP) is the intergovernmental tool and executive
body that takes care of fostering awareness, initiating agreements and
declarations, and mapping out action plans that hinder the deterioration
caused by human activities. UNEP cooperates with other UN organizations
to fight against the degradation and misuse of the marine environment.
The implementation of global ocean- and marine-related agreements and
programs most often requires joint activities on regional, national, and local
levels. These activities are best coordinated and regulated for success with
high-level regional political agreements and action plans, to be implemented
primarily by national institutions, in cooperation with relevant organizations.
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Following the UN Conference on the Human Environment (Stockholm
Conference) in 1972, the UNEP Regional Seas Programme was created as
a global program to be implemented through regional components [UNEP,
1995]. This Conference outlined the basic and inseparable elements of
environmental action plans and indicated the advantages of the regional
approach in contributing to the solution of global problems.

This Conference was the basis for intergovernmental cooperation to
protect the oceans, especially the regional sea areas, against pollution caused
by humans. In addition to the decision to establish UNEP, it was decided
in the conference to establish a separate intergovernmental cooperation
body for the protection of the Baltic Sea, for which the Helsinki Convention
was signed by all riparian states of the Baltic Sea in 1974 [HELCOM, 1994;
Melvasalo, in this volume].

In the first years of UNEP, issues on marine pollution and the oceans
ranked highly on its list of priorities. Consequently, funds were allocated
to the Regional Seas Programme, which was initiated in 1974 and was
developed step by step and region by region, starting with the Mediterranean
[Keckes, 1994]. Scientific projects and monitoring programs were also imple-
mented, often together with other UN organizations and programs. This
provided the appropriate reliable information for decisionmakers both on
regional and global levels. It was then understood that regional and
subregional cooperation is crucial for the development and implementation
of successful actions to protect and manage transboundary marine
environmental issues.

From the beginning, it was clear that international cooperation allows
for more accurate identification and assessment of problems and more
appropriate determination of priorities for joint actions. In addition, it was
understood that regional cooperation strengthens mechanisms for regional
capacity building and offers an important avenue for harmonizing and
adjusting measures according to national environmental, institutional, and
socioeconomic circumstances.

However, these fundamentally scientific programs were limited or
cut, due to drastic decrease of the funds in the 1990s. At the same time,
new threats to the marine environment were identified. When the
Convention of the Law of the Sea (UNCLQOS) was implemented, ocean
and marine environment protection was prioritized on the global level
[Mann Borgese, 1999]. New intergovernmental agreements were approved to
protect the coral reefs, marine mammals, and small island developing states
and to reduce pollution caused by human activities. The natural way for
the implementation of these new agreements was the UNEP Regional Seas
Programme. Unfortunately, in many cases, funds remained the most limiting
factor in the coordination of the implementation of the global agreements
through the Regional Seas Programme.
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The Regional Seas Programme

UNEP Regional Seas Programme,
Region by Region

The number of regions included in the program increased during
the years since the 1970s [Box 1]. By the 21st century, 14 regions' and over
140 nations, coastal states, and territories participated in the UNEP Regional
Seas Programme. Not all regional seas are represented in the programme,
because many regions, especially those surrounded by western countries,
still continue to implement their own programs, conventions, and action
plans on their own, bilaterally, or multilaterally. However, close cooperation
exists in these areas. A few examples are the North Sea, Baltic Sea, and
the Arctic regions.

The UNEP Regional Seas Programme was conceived as an action-
oriented program encompassing a comprehensive, transsectoral approach
to managing marine and coastal areas and their environmental problems
concerning not only the consequences but also the causes of environmental
degradation.

In beginning each regional program, UNEP acted as Interim Secretariat
or an appropriate regional body was designated as Secretariat, pending
the establishment of a Regional Coordination Unit. This was the case with
Athens, Kingston, and Bangkok [Keckes, 1994]. In some cases, UNEP continued
to provide secretariat functions from its headquarters. This created
difficulties which became more marked when the UNEP Headquarters
was transferred from Geneva to Nairobi in 1985. In a few instances, the
functions of the secretariat have been moved from the region back to the
headquarters. Most often, however, the secretariat is hosted by regional
organizations, as is the case in Kuwait, Jeddah, Lima, Colombo, Apia, and
Istanbul [Box 1].

Basic Features

The Stockholm Conference in 1972 created the basic outlines for
action plans, which should cover three important categories: environmental
assessment, environmental management, and supporting measures.

The intention has been to create an intergovernmental legal agreement
for each region — in the form of a regional convention — and to agree

! Editors’ note: The present listing appearing at UNEP’s website consists of 13 regions forged
under the auspices of UNEP and 5 independent partner programs [see VanderZwaag, in
this volume].
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Box 1: Brief History of the Establishment of UNEP’s

Regional Seas Programme

Mediterranean
e Action Plan 1975 (21 states)
* Barcelona Convention 1976
® Secretariat: Coordination Unit for
the Mediterranean Action Plan,
UNEP, Athens, Greece

Kuwait region
* Action Plan 1978 (8 states)
¢ Kuwait Convention 1978
e Secretariat: Regional Organization
for the Protection of the Marine
Environment (ROPME), Safat,
State of Kuwait

West and Central Africa
e Action Plan 1981 (21 states)
* Abidjan Convention 1981
o Secretariat: UNEP, Nairobi, Kenya

Wider Caribbean region
e Action Plan 1981 (28 states)
e Cartagena Convention 1983
e Secretariat: Regional Coordinating
Unit for the Caribbean Environment
Programme, UNEP, Kingston, Jamaica

East Asian Seas region
e Action Plan 1981 (10 states)
* No convention
o Secretariat: Regional Coordinating
Unit for the East Asian Seas Action
Plan, UNEP, Bangkok, Thailand

South-East Pacific region
e Action Plan 1981 (9 states)
¢ Lima Convention 1981
e Secretariat: Permanent Commission
of the South Pacific (CPPS), Lima,
Peru

Red Sea and Gulf of Aden
* Action Plan 1982 (7 states)
¢ Jeddah Convention 1982
e Secretariat: Programme for the
Environment of Red Sea and the Gulf
of Aden (PERSGA), Jeddah, Saudi
Arabia

South Pacific region
» Action Plan 1982 (19 states)
* Noumea Convention 1986
e Secretariat: South Pacific Region
Environment Programme (SPREP),
Apia, Western Samoa

Eastern African Sea area
* Action Plan 1985 (9 states)
* Nairobi Convention 1985
* Secretariat: Regional Coordinating
Unit for Eastern African Action Plan
UNEP, Nairobi, Kenya

South Asian Seas
e Action Plan 1995 (5 states)
* No Convention
e Secretariat: South Asian Cooperative
Environmental Programme, SACEP,
Colombo, Sri Lanka

North-West Pacific region
¢ Action Plan 1994 (5 states)
* No convention
e Secretariat: UNEP, Nairobi, Kenya

Southwest Atlantic
* UNEP supporting cooperation
* Secretariat: UNEP, Nairobi, Kenya

Black Sea region
* No action plan
* Bucharest Convention 1992 (9 states)
* Odessa Declaration 1993
« Secretariat: Black Sea Environmental
Programme Coordinating Unit,
Istanbul, Turkey

The North-East Pacific
e Secretariat: UNEP, Nairobi, Kenya
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upon appropriate action plans, and later on, action programs and appropriate
protocols. These activities, including environmental assessment, manage-
ment, and legislation, as well as institutional and financial arrangements,
are formally approved by meetings of the regional governments. These
governments are parties to the convention or agreement. Later on, social
and economic features of the regions were considered in planning priority
activities in the protection of the marine environment. Thus, integrated
coastal zone planning and management have become important in
the program.

The overall strategy of the Regional Seas Programme was defined by
UNEP’s Governing Council in 1974. The strategy included the following
topics:

» Promotion of international and regional conventions, guidelines, and
actions for the control of marine pollution, and the protection and
management of aquatic resources;

» Assessment of the state of marine pollution, of the sources and
trends of this pollution, and of the impacts on human health, marine
ecosystems, and amenities;

« Coordination of the efforts with regard to the environmental aspects
of the protection, development, and management of marine and
coastal resources; and

» Support for education and training efforts to facilitate the full
participation of developing countries in the protection, development,
and management of marine and coastal resources.

Since each regional program was aimed at benefiting the states of
that region, governments were involved from the very beginning in the
formulation of the action plan. Its implementation is carried out by national
institutions nominated by governments. Specialized UN bodies, as well as
relevant international and regional organizations, contributed to its
formulation and have provided assistance to these national institutions.

The legally binding instrument, the agreement for the region, was
intended to be formulated as a convention, to be signed by the governments
and if possible, by all riparian states of the joint sea area. Sometimes,
however, not all countries are ready to be involved or are not willing to
ratify the joint agreement. The conventions were later amended, or, as in
most cases, supplemented by specific protocols dealing with specific
problems, such as those on the protection of marine areas and wild fauna
and flora and combating marine pollution emergencies [Keckes, 1994]. The
long-term goal has been to assist countries, through the Regional Seas
Programme mechanism, to implement all relevant global environmental
conventions and agreements, including UNCLQOS, the London Convention,
and regulations and other instruments of UN agencies and programmes,

233



234

Chapter 11

such as: the International Maritime Organization’s (IMO) instruments and
the Global Programme of Action for the Protection of the Marine
Environment from Land-based Activities (GPA).

Financial support has been initially provided by UNEP and other
international and regional organizations. In all regions, a number of other
UN organizations, intergovernmental and nongovernmental organizations
(NGOs), and in many cases, supporting governments from regions outside
the region concerned, participate in the implementation and funding of
the entire program or a part of it. However, the expectation has been that
as the regional program develops, the governments of the region will
assume increasing financial responsibility for its implementation, through
specific regional trust funds or other suitable mechanisms. Other bodies
then continue additional assistance in the form of providing expert advice,
training, or technical support.

The regional action plan is the most important part of the program
in each region. The action plan is based on the assessment of the marine
environment and the causes of its deterioration, with response actions
for management and development of the marine and coastal environ-
ment. The experience gained by UNEP has shown that linking the
adoption of the regional convention with the adoption of an action plan
is a good strategy [Akiwumi and Melvasalo, 1998]. The linkage strengthens both
components and promotes continuous political commitment of the
concerned governments.

In UNEP, it was believed that a formal legal agreement is fundamental
to the long-term viability of any regional programme because it:

* provides a frameweork for harmonizing national legislation, and for
creating new legislation as necessary, all of which are related to the
marine and coastal environment;

eprovides a forum for regular high-level consultation among
participating governments in the implementation of the program;

« establishes guidelines for coordinating environmental programs and
institutions at the regional and subregional levels;

» promotes the accession of more governments within and outside
the region to existing global programs and regional conventions
relevant to the environmental concerns of the region; and

« establishes a financial framework for continuous coordinated action
for the protection of the coastal and marine environment of the
region.

Based on the decision by UNEP in the beginning of the Regional
Seas Programme, all action plans of the regions were structured in a similar
way [UNEP, 1984]. Later, the specific needs of the regions were taken into
account as priorities in the plans.
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The main features of most of the action plans are the following:

« Environmental assessment — The causes of environmental problems,
as well as their magnitude and impact on the region, are assessed,
based on research and monitoring results.

« Environmental management — Training is given on environmental
impact assessment; management of coastal lagoons, estuaries and
mangrove ecosystems; control of industrial, agricultural, and domestic
wastes; and formulation of contingency plans for dealing with
pollution emergencies.

« Environmental legislation — Specific technical protocols that primarily
provide the legal framework for joint regional and national actions
are elaborated upon.

« Institutional arrangements — The permanent or an interim Secretariat
for the action plan is set up.

« Financial arrangements — “Seed money” is provided by UNEP, together
with appropriate UN groups and other organizations, in the early
stages of the specific regional program. The idea is that the
governments of the region gradually assume full financial responsibility
for the program.

The regional action plans and the legal instruments are formally
adopted by an intergovernmental meeting of a particular region before
the program itself becomes operational. Consequently, the budget of the
regional activities should be approved by the governments concerned.
Funding of the activities is mainly through a regional trust fund contributed
by governments of the region or by governments or organizations supporting
the region.

Even if UNEP is coordinating the Regional Seas Programme, the
prerequisite for the success of each regional program is that the governments
of that region adopt the program, its action plan, and implementation on
a political level. In many regions, the political, as well as socioeconomic
situation needs proper preparation before the legal agreement can be signed
and ratified. The action plan is implemented mainly by the institutions in
the region, in close cooperation with relevant UN programs.

In the implementation of the regional action plan, it is crucial that
the program strengthens capacity building through education, training and
communication, and support the creation of frameworks for the imple-
mentation of the action plan and agreements.
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Funding and Financial Concerns

As the duties and tasks of the Regional Seas Programme in all regional
sea areas increased remarkably, there was a drastic decrease in the funds
of UNEP which were allocated for the Programme. It became impossible
to continue supporting many long-term activities, some of which were
carried out in cooperation with other UN agencies. These activities included
monitoring, intercalibration and intercomparison programs, scientific
programs, and training. It was especially sad because a prerequisite for the
decisions on the expensive pollution reduction actions is reliable scientific
background data and long-lasting followup programs that would have
helped reveal the consequences of polluting activities and natural changes
in the marine environment [Kullenberg and Ayala-Castanares, 1994]. Some long-
term activities and joint programs with other relevant UN organizations
were stopped, including: the open sea monitoring program, GOOS, or the
Global Ocean Observing Systems [Kullenberg and Ayala-Castanares, 1994], and
intercomparison and intercalibration exercises and training provided to
the regions in cooperation with the International Atomic Energy Agency
(TAEA )/Monaco Laboratory.

Due to the crises in funding, even the “seed money” which was
needed to assist regions and the secretariats was reduced to a negligible
amount. Lack of funding diminished UNEP’s assistance to the regions in
the implementation of global environmental agreements. Subsequently,
the support needed to establish new regional secretariats suffered the same
fate. In the mid-1990s, most of the limited resources of the Regional Seas
Programme were re-channelled to start UNEP’s secretariat functions of
the then newly established GPA undertaking.

Many obstacles have, however, appeared in funding, cooperation, and
staffing. These obstacles were partly due to budgeting problems and
organizational changes and bureaucracy of UNEP and its headquarters in
Nairobi, Kenya. But despite differences between the regions, some examples
of successful cooperation within the regional seas can be provided. Examples
include the Mediterranean and the Wider Caribbean region, as well as the
implementation of coastal zone management and the GPA in many regions.

Relations to Other Organizations
and Global Instruments

The Regional Seas Programme has been working in close cooperation
with a number of intergovernmental organizations, bodies, and relevant
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NGOs working on ocean- and marine-related issues. One of the oldest
bodies is the Joint Group of Experts on the Scientific Aspects of Marine
Environmental Protection (GESAMP), an interagency advisory group
established in 1969 and sponsored by IMO, FAQ, UNESCO/IOC, WMO,
WHO, IAEA, and UNEP. The role of GESAMP has changed since 1969.
Evaluations have been performed reviewing its functions and effectiveness
to reveal its achievements, particularly when it comes to providing assistance
to the regional seas.

There has been a continuously increasing need for scientific research
activities, which could provide important new information on marine
questions to the governments and decisionmaking bodies both on the global
and regional levels. This means joint activities and regular exchange of
information and reporting of results, not only between UN organizations,
but also involving relevant NGOs, such as the International Ocean
Institute (IOI).

There has been scientific cooperation on monitoring and assessments
with UNESCO/IOC and training and intercalibration of methodology with
IAEA/Monaco Laboratory. Due to financial constraints, the Regional Seas
Programme has not regularly participated in these exercises. The 10C,
however, has regional subcommissions; cooperation between IOC and
UNEP on regional actions between these regional bodies has increased.

It has been stressed by governments in several occasions that
organizations within the UN system should, in order to avoid duplication
of efforts, develop mechanisms for interdisciplinary consideration of marine
pollution problems. The UN Administrative Committee on Coordination
(ACC) has established an advisory subcommittee tasked to address marine
questions. This subcommittee, called the ACC Subcommittee on Oceans
and Coastal Areas, has had an important role as interagency body that
follows up and reports on priority actions. This is especially true in the
implementation of the GPA, which is mainly implemented through
regional seas. The clearinghouse mechanism, established to assist regional
governments in the implementation of the GPA, requires continued
support from the relevant UN agencies. This, however, has caused problems
in some organizations, since the GPA clearinghouse was not in the regular
work programs of the agencies. UNEP has invited the ACC Subcommittee
on Oceans and Coastal Areas to perform the functions of an interagency
steering committee on technical cooperation and assistance for the GPA,
in collaboration with the ACC Subcommittee on Water Resources and
with representation from relevant regional and international organizations.

In some regions of developing countries, the United Nations
Development Programme (UNDP) has provided capacity building and
training while the Global Environment Facility (GEF) has served as the
major source of funding for coastal management projects. UNDP has been
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the implementing agency for many International Waters projects of the
GEF,; it has assisted the countries bordering the Black Sea, Red Sea, and
South Pacific.

There have been problems in some regions when different organizations
have provided expertise or funding for projects with little or no coordination
between them, including the Regional Seas Programme. To ensure
coordination and synergy, some global meetings have been convened by
UNEP on the regional seas conventions and implementation of the GPA
in the regions. A series of regional technical workshops have been convened
as well under the auspices of the Regional Seas Programme.

Different attempts have been initiated to make the work of agencies
and relevant NGOs more transparent in all regions. There have been some
worries about duplication of work and these worries became evident when
a huge UNEP-GEF project was established to prepare a Global International
Waters Assessment (GIWA). GIWA included 64 subregions which do not
necessarily match the existing monitoring and assessment of the regional
seas [UNEP, 2006].

Cooperation with other UN organizations has been successful in most
cases, such as preparing protocols to the regional conventions on specific
tasks. A number of relevant organizations have cooperated with the
Regional Seas Programme both on the global level, such as the IOl and
the Advisory Committee on the Protection of the Seas (ACOPS), and on
the regional level. This is a positive development because it increases public
awareness and environmental education on marine-related issues.

Achievements

In 1997, UNEP’s Executive Director Elizabeth Dowdeswell recognized
the Regional Seas Programme as one of UNEP’s success stories. UNEP
was able to concretize several efforts to revitalize and complement the
Regional Seas Programme, as requested by the governments.

GPA

November 1995 was a historic moment for the protection of the
marine environment. At an intergovernmental conference organized by
UNEP and hosted by the US. Government, more than 100 countries
declared their commitment to protect and preserve the marine environment
from harmful effects of land-based activities. The Global Programme of
Action for the Protection of the Marine Environment from Land-based
Activities (GPA) was adopted in Washington, DC [UNEP, 1995].
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UNEP was invited to act as the Secretariat for the GPA, cooperating
closely with all partners including relevant UN agencies and bodies, as well
as international, governmental and nongovernmental organizations,
environmental institutions, national and local governments, the academic
sector, scientists, funding agencies, and the private sector. The governments
particularly emphasized that as an overriding goal, no new bodies should
be established and that UNEP’s Regional Seas Programme provide an
important globally coordinated, region-wide mechanism to help governments
in the implementation of the GPA. The task of UNEP as GPA Secretariat
was to promote and facilitate the implementation of the GPA at national,
subregional, regional, and global levels. The regions should be assisted in
getting a realistic picture of the pollution loads from land-based activities
and in identifying the need for priority actions to address the problems.

Due to differences between regions, no single model for implementation
of the GPA was possible. It was evident that the best way to get real
practical results in the implementation of the GPA was to use the existing
Regional Seas Programme. The Regional Seas Programme provided a
mechanism through which countries on the shores of a regional sea, such
as the Mediterranean, Black Sea, or Red Sea, or those sharing a region,
such as the Wider Caribbean, can combine forces to protect their common
natural assets, the marine environment, and its living resources. It was
assumed that due to the huge pollution problems in the regions and their
drainage areas, it was extremely important that an intergovernmental
mechanism provide a forum for negotiations. The goal of negotiations is
to peacefully resolve conflicting demands for water use. Expanding the
activities of the Regional Seas Programme to cover regional cooperation
in implementing the GPA provided a forum for transboundary river basins
to be linked to the regional seas.

The GPA was directed to develop and implement sustained actions
to prevent, reduce, control, and eliminate marine degradation from land-
based activities. In this program, freshwater and marine waters are linked
together in terms of their environmental protection concerns. Thus,
integrated management plans consider water resources within a single
water management continuum: from freshwater sources to coastal waters
and oceans. This comprehensive approach comprises integrated watershed
and river basin management, together with relevant coastal zone
management. In this new approach, a number of aspects were taken into
account, such as: capacity building; environmental management; waste
management; land use; and scientific, technical, institutional as well as
legal, socioeconomic, and political factors.

The main purpose of the GPA was to identify the sources of land-
based pollution; prepare regional, subregional, and national priority action
programs on measures to reduce and alleviate them; and promote regional
and subregional cooperation in the implementation of the said program.
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The GPA concentrates not just on problems originating near the shores,
such as discharges from megacities, other urban areas, harbors, or industrial
enterprises in the coastal zone, but also on diffuse sources of pollution,
such as agriculture, forestry, and tourism. Sometimes, even other pollution
sources should be considered, for example, those which contribute to the
contamination of the sea through rivers that cross the boundaries originating
from landlocked countries. Reducing airborne pollution is a part of the
GPA, because some harmful substances are carried by wind. Such substances
include heavy metals, bioaccumulative persistent organic substances, and
particles released through soil erosion and land use.

With a few exceptions, most of the countries of the UNEP’s Regional
Seas Programme have been developing countries. The countries outside
the UNEP’s Regional Seas Programme are implementing the GPA region
by region, either together with neighboring countries or separately. In some
cases, the same mechanism has been used as a model of sorts for the GPA.
For instance, the countries in the Baltic Sea region, together with the other
countries in the catchment area of the Baltic Sea, established a compre-
hensive action program in 1992 [HELCOM, 1998].

Due to differences in the problems of different regions, it was crucial
for elements of the regional strategies to be identified by the governments
concerned. The identification process makes special reference to
recommended approaches by pollutant-source categories, such as: domestic
wastewater, industrial pollution, agriculture, urban discharges, and
atmospheric fallout. In the implementation of the GPA, both sector-wise
and substance-wise approaches are needed.

In December 1996, the UN General Assembly requested states to
take action through the governing bodies of relevant intergovernmental
organizations and programs to ensure their active role in the implementation
of the GPA. The relevant organizations should take the active leading role
in coordinating the development of a clearinghouse mechanism, with
respect to the following nine-source categories: sewage, persistent organic
pollutants, heavy metals, radioactive substances, nutrients, sediment mobi-
lization, oils (hydrocarbons), litter, and physical alterations (including
habitat modification and destruction).

In January 1997, the UNEP Governing Council invited the ACC
Subcommittee on Oceans and Coastal Areas to perform the function of a
steering committee on technical cooperation and assistance for the GPA.

To facilitate or monitor the implementation of the GPA, a number
of workshops, meetings, and global conferences were planned. In the first
stage, regional workshops were convened, each of them focusing on regional
overviews on land-based activities, including prioritization of sources of
pollution both at the national and regional levels. The regional workshops
also considered development of regional components of the clearinghouse.
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Due to the fact that sewage was seen as a major land-based source of
pollution, a global conference was planned [Melvasalo, 2000].

In the framework of the Regional Seas Programme or other regional
mechanisms, joint strategies to implement the GPA have been agreed
upon, based on the existing conventions, protocols, action plans, and
special programs.

GPA Secretariat, clearinghouse, and partners

In order to facilitate the coordination of the secretariat functions of
UNEP in assisting countries to implement the GPA, a secretariat was
established in The Hague, supported by the Government of The Netherlands.
During the first 10 years of the GPA, some progress was achieved. Results
of the followup of the achievements have been reported to the UN
Commission on Sustainable Development (CSD).

The tasks of the GPA Secretariat were identified as follows:

» promote and facilitate implementation of the GPA at the national
level;

e promote and facilitate implementation at the regional level, in
particular, through revitalization of the Regional Seas Programme;
and

e play a catalytic role with other organizations and institutions in
implementation at the international level.

The GPA called for development of a clearinghouse mechanism,
which should provide a referral system through which decisionmakers at
the national and regional level could be given access to current sources of
information, practical experience, and scientific and technical expertise.
The basic elements of the clearinghouse are data directory, information
delivery mechanisms, and infrastructure.

The clearinghouse was planned to be a joint effort of several relevant
organizations, such as UNEP, FAOQ, WHO, IAEA, UNESCO/IOC, IMO,
UNDP, HELCOM, OSPARCOM, and many others. There were plans to
establish links with the private sector, industry, international financing
institutions, and relevant NGOs.

GPA recognizes that the important role of relevant NGOs is in the
successful implementation of the program and provides support for
their participation in clearinghouse activities. NGOs are encouraged to be
involved in the implementation of the GPA, both at national and
regional levels.

GPA in other regional seas not included

in the Regional Seas Programme

The GPA was not limited to the regions belonging to the UNEP’s
Regional Seas Programme. In the North Sea region, the Oslo and Paris
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Commission (OSPARCOM), is considering pollution problems in the area.
In the Baltic Sea region, the Baltic Marine Environment Protection
Commission — the Helsinki Commission (HELCOM), is considering the
pollution problems of the Baltic Sea and its catchment area. For the Arctic
region, there are specific intergovernmental cooperation bodies. Some
countries, with long coastlines not linked to any regional sea, are
implementing the GPA through their own mechanisms [Melvasalo, 2000].

HELCOM established the Baltic Sea Joint Comprehensive Programme
in 1992 based on a decision by the Prime Ministers of the region in 1990.
The goal was to restore the Baltic Sea to sound ecological balance. Five
international financing institutions and a number of international
organizations were invited to join the program [HELCOM, 1998]. The action-
oriented program, established 3 years before the GPA, consists of similar
elements through which the principles of GPA are implemented in the
Baltic Sea region. The six major elements are:

* policies, laws, and regulations;

« institutional strengthening and human resources development;

e investment activities;

» management programs for coastal lagoons and wetlands;

« applied research; and

« public awareness and environmental education.

As to the investments, in the point and nonpeint source control, the
program initially focused on 132 problem areas, called “hotspots,” two-
thirds of which were located in countries in economic transition and
accounted for 75 percent of the estimated total investment costs. The
decision was that the program should be implemented in 20 years, from
1993-2012 [HELCOM, 1998].

Pan-African Conference in Sustainable
Integrated Coastal Management (PACSICOM)

There are different approaches in dealing with the joint problems of
a regional sea or shared coastal marine area. The most natural approach is
that all countries surrounding an enclosed or semi-enclosed sea area, or
even located in the drainage area of the sea, agree upon a joint strategy
and an action plan which will be based on a convention and other legal
instruments. This is the case in most of the sea areas belonging to the
Regional Seas Programme, and other regions, such as those in the Baltic
Sea and the North Sea.

In addition to this strategy, a new approach was proposed by the
UNESCO/IOC in the 1990s. This strategy specifies that the countries of

several regional bodies could better cooperate, exchange experiences, and
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agree upon a joint strategy in a more holistic way. This was proposed after
it was found that ocean research was not coordinated properly. Such
approach is applied in the European Union (EU) where a joint strategy
has been developed to tackle the pollution problems of all regional and
marine areas within the EU.

In Africa, the long open coastline is suffering from various pollution
problems that are difficult to solve without: (1) a long-term strategy;
(2) cooperation of almost all countries in the African continent; (3) the
support of other countries, financing institutions and a number of
organizations with expertise and funds; and (4) the drive to increase public
awareness. UNESCQ/IOC has a long history in ocean research activities
in marine areas. Additionally, several regional conventions have been agreed
upon by governments. Coordination units have been established by African
governments within the UNEP Regional Seas Programme, such as West
and Central Africa (WACAF), Eastern Africa (EAF), Red Sea and Gulf of
Aden (PERSGA) and Mediterranean (MEDU) [Box 1].

One of the first attempts to endorse cooperation to streamline coastal
management on a continental basis in Africa is the Pan-African Conference
on Sustainable Integrated Coastal Management, held in Maputo, Mozambique,
in 1998 [PACSICOM, 1998]. It serves as an example of plans to tackle marine
pollution problems in a more holistic way, that is, “continent-by-continent.”
Its intentions were to strengthen current national and regional measures,
raise public awareness, and endorse the implementation of relevant programs
that give greater impetus to the management of seas and the coasts in
Africa. PACSICOM demonstrated that there is a need for more scientific
research on the ocean and the coastal areas, which means channelling more
funds and expertise to these activities.

As a jeint activity of the UNESCO/IOC and UNEP in preparation
for the PACSICOM, an assessment of integrated coastal management in
Africa was prepared. The Government of Finland, in cooperation with
UNESCO/IOC and UNEP, financed the Conference and the assessment,
which was used as a basis for discussion at the Conference. A sign of the
need for, and interest in, this activity was the fact that 44 of the invited
53 African states were represented by Ministers of Environment or other
high-level environmental decisionmakers. The recommendations were given
to promote intra-African cooperation to protect the marine and coastal
environment. The process focused on several years of implementation and
on conventions, protocols, priority action plans and programs, as well as
the development of cooperation partnership and funding of the major
priority actions.

PACSICOM represented a major contribution of Africa to the
observance of the International Year of the Ocean in 1998. It provided a
unique opportunity for African countries to reinforce intergovernmental
dialogue on increasing threats to the marine and coastal environment.
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The Year of the Ocean

The year 1998 was designated as the Year of the Ocean by the UN
to stimulate enhanced political and public awareness of the importance of
marine and coastal environment to societal concerns. Within UNEP’s global
and regional water-related environmental work, this special year was
dedicated to efforts to introduce activities facilitating the implementation
of the GPA to all regions of the Regional Seas Programme and to work in
close cooperation with other relevant UN organizations, governments, and
NGOs. The intention was that in the long-term, activities on the regional
and national level would be undertaken; the sources of land-based pollution
would be identified; and priority action programs would be approved, to
implement the GPA at regional, subregional, and national levels.

Cooperation within the Regional Seas Programme produced a number
of different activities, such as: the publication of booklets, public awareness
materials, greeting cards; and the production of an “ocean song” and other
media campaigns like an IMAX trailer, in-flight video, meetings, children’s
art competitions, and many others. The last big exposition of the millennium
with the theme “Ocean” was convened in Lisbon, Portugal in 1998. UNEP
and its Regional Seas Programme, together with several UN organizations
and bodies and NGOs, organized a number of different meetings and
projects to increase public awareness on ocean issues in the exposition.

Problem Areas and Limiting Factors

In the beginning of the Regional Seas Programme, the focus was
related to major concerns of the ocean, such as marine pollution, dumping,
nature conservation, and scientific research. Initially, research on marine
pollution was promoted and supported. Several experts from developing
countries were trained. With the increase in public awareness of the
pollution problems in coastal areas, especially in enclosed or semi-enclosed
sea areas, a need to re-evaluate the priorities of the Regional Seas Programme
was created. It was realized that the long-term monitoring and research of
the open sea did not provide sufficient information for political
decisionmakers. It also did not provide for immediate action to be taken in
response to new problems, such as pollution of the coastal areas due to
sewage, nutrients, litter, solid waste, and new toxic organic substances.
UNEDP redefined its policy and launched a strategy to catalyze the application
of integrated coastal area management. In the strategy, special emphasis
was placed on the mitigation of environmental degradation caused by land-
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based pollution and human activities, and actions based on sound
environmental economics and practical natural resource accounting.

According to the strategy, the Regional Seas Programme should have

prioritized capacity building and programs on:

« Integrated coastal area management;

» Formulation, adoption, and implementation of pollution control
measures;

» Direct assistance to governments in defining and implementing
policies and measures to moderate or eliminate pollution problems;

* Development and testing of procedures for environmental impact
assessment;

* Training of policymakers, environmental managers, scientists, and
technicians in subjects relevant to the protection of ceastal and
marine areas;

« Raising public awareness on environmental problems in coastal and
marine areas; and

o Strengthening linkages between existing action plans through
interregional activities, exchange of information, and transfer of
experiences.

Even if the new strategy was formulated to serve regional governments,
decisionmakers, and managers to solve problems in the coastal areas, there
were still problems encountered in getting governments to commit
themselves to regional legal agreements and action plans. Consequently,
the national legislation of many countries concerned was not amended
accordingly.

It gradually became apparent that the environmental problems in
nearshore waters and coastal areas could not be solved in those areas alone.
The fundamental question was how to handle the causes of the problems
in downstream and coastal areas. These problems were caused by activities
in the coastal region, including activities upstream. There was a need to
reorient the strategy and make it take on a more holistic approach so that
it would tackle not only the consequences but also all the root causes of
the environmental problems in the regional seas.

There were huge problems when the headquarters of UNEP was
transferred from Geneva to Nairobi in 1985. Problems related to
coordination and development of the Regional Seas Programme increased.
The changes in policy and strategy of UNEP and its financial and
organizational problems were reflected in the staff and the implementation
of the Regional Seas Programme not only in the headquarters but
consequently, also in the regions. Many problems were of practical nature,
such as communication, telephone functions, time-consuming travel, and
difficulties in arranging meetings.
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There also have been problems related to political decisionmaking.
In many regions, there are huge problems concerning marine and coastal
waters and especially the long-term plans in science and in measures
needed to reduce pollution. These, however, need strategy and funding to
guarantee that the projects can be carried out as planned for several years.
Such decisions have been difficult to get from governments because the
success of a project and the positive results achieved are seen only after
several years, far beyond the political career of the decisionmakers
concerned. A number of ministerial meeting declarations have failed in
their implementation due to changes in the top level active decisionmakers
of countries. One factor would be that the decisions are unclear for those
who are expected to take action in the region.

Another problem is neglecting the use of scientific background
information, both in the use of existing knowledge and in continuing
comprehensive, long-lasting, large programs, which could provide a holistic
view of the resources, demands, and the various direct and indirect
relationships.

A great difficulty within the UN is that a number of organizations
and bodies are responsible for ocean and coastal issues but none of them
are dedicated to taking leadership [Kullenberg, 1939]. Due to limited resources
for activities in each of the bodies, implementation of such huge projects
as GPA is, unfortunately, very slow. One solution would be that an
appropriate committee be established by UN. This committee’s work is
to advance sustainable development in the holistic ocean issues [Mann
Borgese, 1999].

It has become evident that UNEP was the first international institution
responsible for environmental protection. Nowadays, however, most
international institutions have assumed some environmental responsibilities.
Many criticisms have been raised about UNEP and the overall environmental
governance system [Haas et al., 2004]. Critics suggest that UNEP is now too
small, too poor, and too remote to coordinate and promote sustainable
development effectively. The headquarters in Nairobi is too isolated and
it is costly for delegates to attend meetings there or for UNEP officials to
attend meetings elsewhere. Additionally, budget is inadequate to cover the
ambitious array of programs assigned to UNEP by member governments
[Haas et al., 2004]. All these problems are also reflected in the Regional Seas
Programme. The program, however, should still be seen as a successful
mechanism to get marine pollution problems tackled by governments and
appropriate organizations of the regional seas. There is still a need for
better coordination and support of the Regional Seas Programme to ensure
the development and implementation of the relevant marine water
protection programs in the regions and for actions to be taken at the
regional and local levels.
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Lessons Learned

Freshwater and seawater issues are linked together in terms of
environmental protection, including both quality and quantity aspects. Thus,
integrated management plans should consider the water resources within a
single water management continuum: from freshwater sources to coastal
waters and oceans. This approach is necessary to improve human life
because it provides effective practical solutions to water problems. There-
fore, in regions comprising both river basins and marine areas, an integrated
approach would work to reduce pollution. Sometimes, however, this means
a risk of conflict between neighboring countries. In this respect, there is a
need for riparian countries of shared waters to reach agreement for the
equitable sharing of water-related benefits and water protection issues.

In spite of global decisions, the implementation of actions that have
been agreed upon is possible only at local and national levels. Most often,
implementation of water-related issues is best carried out together, through
jointly agreed action between countries sharing the same water area.
Clearly, one of the best mechanisms for dealing with marine and coastal
water issues so far has been the region-by-region approach. This approach
has been applied in the UNEP’s Regional Seas Programme, in some other
regional programs of other UN organizations, such as UNESCO/IOC, and
in regional commissions of the Baltic Sea, the North Sea, and the Arctic
region. Attempts to increase cooperation between regional sea areas are
promising, including better cooperation between different organizations,
bodies, and partners of the region. One example is the increased cooperation
in Africa to protect the marine areas around the continent.

There are big questions, not necessarily linked with regional marine-
related environmental programs. There is a need for more scientific research
and new results on ocean issues as whole, marine living resources, and their
links to regional, subregional, and coastal areas. There are also some threats.
Even if good regional action plans and action programs are based, or should
be based, on assessments of the best available scientific information, relevant
information may not be at hand due to cuts in long-term monitoring
programs and the discontinuance of joint scientific projects with other
organizations. Most often, this happens as a consequence of reduced funding
from the nations, regions, or coordinating organization. If only applied
science were supported, the information gathered may even be utilized
beyond what is needed to make relevant decisions dealing with water and
ocean issues of the regions.

There are different reasons why cooperation between different relevant
UN agencies and programs is not as effective as is necessary, at least where
sharing joint interests like water and ocean issues is concerned. Sometimes,
the problems arise from gaps in the information flow between national
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delegates attending the meetings of the governing bodies of different
organizations. The organizational and funding problems, not only within
UN and its bodies, have sometimes been hindering effective implementation
of the global decisions and agreements and effective cooperation in the
regional seas level.

Very often, the flow of activities and their followup procedures are
too slow and bureaucratic. The responsibility of the implementation of
joint decisions is not properly coordinated at national or local levels. Very
few persons involved are committed to the project long enough to know
the history and to take relevant actions and contacts to endorse the
implementation of decisions. Over the years, the resources for the
coordination of the Regional Seas Programme have decreased. There seems
to be a need not just for increased funding but also for increased cooperation
among all partners, both in the regional and coordination level, and for
avoiding overlaps in regional functions of different organizations. There
are some success stories where the regional sea working model has reaped
good results, both within the UNEP’s Regional Seas Programme (particularly
the Mediterranean), and outside (such as the Baltic Sea). There are also
examples, as evident in the Wider Caribbean, for example, where — in
spite of goodwill — political, personal, and financial problems have created
big obstacles to regional cooperation.
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A small-scale fisher dropping trap nets in a river near Hoi An, Vietnam (Photo: CHUA THIA-ENG)
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CHAPTER 12

Evaluating the Effectiveness
of Marine Governance

Peter M. Haas

Introduction

Marine governance has become a major focus of policy and scholarly
concern over the last 40 years. In the face of increasingly intense human
uses of the coastal zones and open oceans, it is now widely accepted that
sustainable use of the open oceans and coastal zones requires: (a) a
significant international cooperation to coordinate policies and eliminate
externalities; and (b) a comprehensive ecosystem management approach
to minimize or eliminate the externalities arising from the interplay of
multiple activities in these areas, and the differing needs and interests of
multiple users [Sorensen and McCreary, 1990; Vallega, 1992; Boelaert-Suominen and
Cullinan, 1994; Cicin-Sain and Knecht, 1998; The Ocean Policy Summit, 2005].

Marine governance is a contested and political activity. The functions
of effective marine governance serve to induce political will to pursue
more sustainable marine governance efforts.

This chapter focuses on the factors that are associated with managing
marine resources in a sustainable manner. It aims to answer the questions:
“What factors contribute to better management?” and “How have inter-
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national institutions contributed to better management?” This exercise is
intended to develop a set of suggestive benchmarks by which specific
marine management efforts may be evaluated, and also to identify some
best practices by which management may be improved.

Evolving Understandings about Managing
Marine Collective Action Problems

There has been widespread development in the practice and study
of marine governance/management over the last 40 years. Many regimes
and multilateral environmental agreements (MEAs) were developed that
now cover most of the world’s seas, as well as most activities that affect
those seas. There is no single global marine governance system. Rather,
there are numerous regional and functional efforts, with varying degrees
of experience and study. Table 1 provides an illustrative list of marine
governance efforts.

Yet, as de Chazournes [2005] observes “... what remains to be fully
ascertained is the degree of compliance with them, in particular when
such agreements are likely not only to affect the environmental, but also
the economic policies of the State parties” There is wide variation in
terms of their effectiveness, indeed wide variation in terms of the extent
to which information is available for making informed judgment about
whether the environment is better, and whether deliberate state policies
have had an impact on observed environmental change (for good or bad).

The study of governance of the international commons has also
received extensive treatment over the last 30 years, following the emergence
of new issue areas in international relations. The findings presented in
this chapter are developed deductively from theories about environmental
governance and collective action, and inductively from comparative studies
of specific environmental governance efforts where the identified factors
correlated with more effective governance efforts. Empirical studies of
collective governance of shared and transboundary resources have also
inferred that more comprehensive substantive governance correlates closely
with the provision of specific administrative governance functions [Skolnikoff,
1972; Ruggie, 1975; Kay and Jacobson, 1983; Young, 1989, 1999a, 1999b; Sand, 1990; Haas
et al., 1993; Weiss and Jacohson, 1998; Victor et al., 1998; Wettestad, 1999; Miles et al.,
2002; Sandler, 2004]*

! For more general discussions on compliance with international accords, see Shelton [2000],
. Choucri [1993], and Zaelke et al. [2005].
“ For similar insights applied to domestic protection of the commons see Ostrom [1990].
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Table 1: Marine Governance Efforts

Marine Area Efforts*

0il Pollution of the International Maritime Organization (IMO) Regimes, International
Open Oceans Convention for the Prevention of Pollution from Ships (MARPOL)
Land-based Sources Med Plan, UNEP Guidelines, Agenda 21 Chapter 17, Ramsar

Convention on Wetlands (Ramsar), Global Programme of Action
for the Protection of the Marine Environment from Land-based
Activities (GPA)

Marine Living Resources | International Convention for the Conservation of Atlantic Tunas
(ICCAT), North Atlantic Salmon Conservation Organization
(NASCO), Northwest Atlantic Fisheries Organization (NAFQ),
FAO fisheries arrangements, regional fisheries agreements, UN
Fish Stocks Agreement, International Convention for the
Regulation of Whaling (Whaling Convention), Commission for
the Convention for the Conservation of Antarctic Marine Living
Resources (CCAMLR), Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES), Convention
on Biological Diversity (CBD), Convention on Migratory Species
(CMS), Ramsar, Marine Mammals Guidelines

Marine Pollution UNEP Regional Seas Programmes (13), Baltic Sea, North Sea,
Caspian Sea, London Convention, MARPOL, IMO Funds
POPs and Toxics Stackholm Convention on Persistent Organic Pollutants

(Stockholm Convention), Rotterdam Convention on the Prior
Informed Consent (PIC) Procedure for Certain Hazardous
Chemicals and Pesticides in International Trade (Rotterdam
Convention), Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and Their Disposal (Basel

Convention), FAD Prior Informed Consent (PIC) Guidelines
*Efforts include global and regional regimes as well as soft law. Sources: Www.unep.org; www.greenyearbook.org/

The social science literature on marine governance rests on broader
efforts to study collective action, as they have emerged in political science
and economics since the 1960s. These works have helped to: (1) clarify
the barriers to effective collective action; (2) describe the mechanisms of
collective governance; and (3) assess the effectiveness of governance efforts.

Barriers to Collective Action
Analysts have identified a wide variety of barriers to collective action

at the national and international levels that inhibit effective marine
governance for most issues. Administrative design and capacity issues inhibit
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the ability of states and resource managers to effectively make and enforce
comprehensive marine policies [Bell and Russell, 2002; Bell, 1997; Ascher, 2000; Bell,
2000; Adeel, 2003]. Few governments have environmental agencies with
sufficient staff, resources, or authority to be able to formulate comprehensive
marine policies. Enforcement is also difficult, due to weak political will,
few inspectors, enforcement authority, and adequate environmental
monitoring equipment. Moreover, most functional organizations responsible
for marine governance lack a sufficiently broad mandate to be able to
monitor marine quality, develop management policies that encompass the
wide array of activities contributing to environmental risk (in large part
because such decisions are the traditional domain of other, older, more
powerful and well-entrenched agencies), or to induce such bodies to
internalize the externalities that their policies encourage. This problem of
institutional myopia exists at the international level as well, where the
United Nations and other international institutions generally lack sufficient
authority or scope to be able to induce widespread policy change, or to
coordinate complex policies effectively with other functional agencies.
Another consequence of this organizational incoherence is a paucity of
meaningful evaluation studies of environmental regimes or of environmental
conditions. Fisheries management is an extreme problem, due to the
investment costs sunk in fisheries fleets which drive overconsumption.

Incomplete and poor quality of information and knowledge about
the marine environment also impedes the ability to exercise comprehen-
sive management. There is often insufficient information about marine
stresses, their causes and effects, or the array of appropriate responses to
possible risks.

The commons nature of issues means that sovereign governments
are unwilling to address them in an effective manner. Effects are displaced
in time and space beyond the traditional territorial jurisdiction of most
modern states.

Not all governments care about marine governance. Political will is
weak for a number of reasons. Public opinion surveys indicate that
concerns about marine issues are modest, and few publics are eager to
commit to financial resources and to deal with marine threats, especially
if these are outside their coastal waters. Developing country governments
are still more worried about resource scarcity issues, whereas industrialized
governments are more concerned about pollution matters. Domestic
political realities interfere with effective marine managements. Typically,
the costs of marine protection are concentrated in a few politically
influential sectors, whereas the benefits of marine management are diffuse.
Consequently, domestic political pressure tends only to favor delay or
modest responses.
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Mechanisms of Collective Action

Second is the focus on the social mechanisms by which states try to
respond collectively to problems of collective action. The study of
governance started with a discovery of the literature on public goods in
the late 1960s and the appreciation that effective collective action requires
that decisionmakers be made aware of the longer term consequences of
national actions, be made accountable to other parties for their actions,
and be provided with the material and administrative wherewithal to be
able to live up to their collective obligations.

Analysts have grown more sophisticated in their appreciation of the
nature of governance for all international issues, not just the environment.
International relations initially focused on descriptive studies of international
law. In the 1980s, attention turned to studies of international regimes:
“sets of implicit or explicit principles, norms, rules, and decisionmaking
procedure around which actors’ expectations converge in a given area of
international relations” [Krasner, 1983]. By the 1990s, the study of regimes
expanded to look at international institutions in general: “persistent and
connected sets of rules (formal and informal) that prescribe behavioral
roles, constrain activity, and shape expectations” [Keohane, 1989]> The virtue
of this is to sharpen the difference in focus between formal arrangements
negotiated between states that guide collective behavior (formal
organizations) and shared beliefs that guide understanding of interest and
expectations of others’ behavior (informal institutions). In this way the
study of collective action could take account of both the formal
administrative arrangements’ guiding behavior and also the causal and
normative beliefs that would guide substantive management of particular
issues.

In the 1990s, research programs also took account of a broader
phenomenon of governance. Rosenau and Czempiel [1992] edited a book
which had launched an analysis of governance without government, and
one of its chapters defined governance as:

“ .. a system of rule that is dependent on intersubjective meanings
as on formally sanctioned constitutions and charters. Put more
emphatically, governance is a system of rule that works only if it is
accepted by majority (or at least, by the most powerful of those it
affects), whereas governments can function even in the face of
widespread opposition to their policies. In this sense governance is
always effective in performing the functions necessary to systemic
persistence, else it is not conceived to exist... Thus it is possible to

3 Similar definitions and approaches are offered by North [1990], Ostrom [1990], and Young
[1997].
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conceive of governance without government of regulatory mechanisms
in a sphere of activity which function effectively even though they are
not endowed with formal authority” [Rosenau, 1992].

Benedict [2001] provides a useful definition of the current application
of “global governance:™

“A purposeful order that emerges from institutions, processes, norms,
formal agreements, and informal mechanisms that regulate action for
a common good. Globul governance encompasses activity at the
international, transnational and regional levels, and refers to activities
in the public and private sectors that transcend national boundaries.”

Governance entails a procedural component of administrative
functions diplomats frequently invoke when designing institutional
arrangements. Some of these were initially identified as the 3Cs: cooper-
ative environment, capacity building, and building concern [Haas et al., 1993],
but the list has subsequently been extended and elaborated. These are
now regarded as administrative functions that are performed in effective
international governance, rather than phases of environmental governance,
as in practice they overlap and there is no clear linear sequence with
which they were performed [The Social Learning Group, 2001]. These functions
include agenda setting, framing, rulemaking, enforcement, and assessment
[Haas, 2004a; Kanie and Haas, 2004; Speth and Haas, 2006]. Zacher [1999] identifies a
similar list of functions performed in United Nations governance of
economic issues.

Governance is a process, or more accurately a set of social processes
that entail contestation. Governance is not purely administrative, and
enjoys a number of ancillary effects. Administrative procedures can channel
contestation in constructive modes by providing rules for participation
and reconciling differences.

Governance entails a shift in analytic focus from the policies that
may contribute to better management of marine resources to the process
by which collective action proceeds. While policy analysts argue about
the appropriate policies for better marine management, the full array of
governance functions helps to understand the conditions under which
integrated management is more likely to be widely applied.

* The Commission on Global Governance in its 1995 report Qur Globul Neighborhood
adopted a similar notion, pp. 2-3.
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The United States National Research Council’s Committee on the
Human Dimensions of Global Change observes [Brewer and Stern, 2005]:

“Analyzing environmental governance as a problem of institutional
design is useful because it reframes the central governance question
from one of selecting a single best governance strategy (e.g., choosing
between top-down regulation and imarket-oriented policies) to one that
considers a full range of governance options and secks to match
institutional forins to specific governance needs.”

In practice, these administrative functions are performed by a number
of different groups of actors, including governments (or states), international
organizations, multinational companies (MNCs), nongovernmental
organizations (NGOs), and scientific networks. For the purpose of this
chapter, focus will be on the activities of international organizations (I0s),
although a key criterion for the effectiveness of activities performed by
IOs involves their ability to constructively mobilize participation by other
actor groups. The most effective governance in practice utilizes synergies
from different groups that utilize institutionalized tensions among the
parties. For example, the joint regulatory arrangements between NGOs
and MNCs yield more binding results than what MNCs desire, and
command stronger compliance than what NGOs are able to achieve
through selective political campaigns.

Assessing the Effectiveness of Governance Efforts

Last is effectiveness. That is: “Do the social institutions actually
deliver the desired outcomes?” This literature also has evolved over time.
Lawyers traditionally investigated compliance, largely counting the number
of ratifications and describing domestic enforcement mechanisms converting
international obligations to domestic law.

More recently effectiveness itself has been inspected more closely.
Questions of whether actions are adequate to achieve environmental
protection are important from a policy perspective, as is the questions of
causal inference raised by international relations scholars interested in the
extent to which institutions are able to induce behavioral change by actors.

“Effectiveness” was widely studied in the 1990s, as academics and
policymakers sought to identify factors that contributed to better
international environmental cooperation and protection. Effective
arrangements are those that entail policy changes by states in accordance
with the intentions of negotiated treaties that lead to, or are likely to lead
to improvements in environmental quality [Weiss and Jacobson, 1998; Victor et
al.,, 1998; Sprinz and Helm, 1999].
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Yet in general it is difficult to measure or obtain good evidence about
the extent of environmental change, much less the extent directly
attributable to conscious efforts. Accurate and reliable long-term data that
is regionally specific and is based on the same indicators is hard to come
by, as is good data on national compliance. It is much easier to rely on
proxies associated with effective behavior, that is, factors present in the
cases where analysts concur that effective governance occurs. In policy
analysis terms, this assessment looks at outputs over outcomes.

Criteria for Evaluating Marine Governance

Studies of marine governance and environmental governance more
generally have identified a number of factors that correlate with more
effective governance. Examples of effective regimes where the environment
is confidently believed to have improved, or on the path to improvement
include the stratospheric ozone regime, European acid rain, the management
of Antarctic living resources, and efforts to protect the North Sea and
Baltic Sea. Some mid-level successes in which environmental decline have
been reversed include the Mediterranean, South Pacific, and southeast
Pacific regions.

Three principal causal mechanisms relate these governance functions
to more effective marine governance. These are coercion, inducements,
and persuasion. Some functions, particularly related to compliance, rely
on coercion to compel states to behave in new ways and to pursue more
active marine governance. Some functions enable states to get something
else they value from engaging in marine governance: inducement. Other
functions persuade states of the value of marine governance; either of the
desirability from their own perceptions of national interests that marine
governance is desirable, or that they should engage in more vigorous marine
governance: persuasion. Particular governance functions, such as
environmental monitoring, policy analysis, and public education, among
others, influence effectiveness through multiple causal mechanisms, through
both inducements and persuasion. These forces operate directly on
government administrations (the state) and on the population (the public)
to whom they are accountable. Thus some capacity-building efforts are
addressed towards building administrative capabilities, while other efforts
are addressed towards building and mobilizing public concern and pressure
on their governments.

Thus capacity building may have multiple effects [Sagar and VanDeveer,
2005]. Capacity building can build administrative capacity for managing
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problems, as well as inducing longer term and unpredictable learning by
government officials and policy elites.

Governance factors will not be equally influential on all countries.
For instance, administrative capacity building may be most important for
less developed countries. Public education may be more influential in
richer democracies.

Table 2 summarizes the factors associated with effective marine
governance. These factors and some best practices in performing those
factors are discussed below.

Agenda Setting

Agenda setting is necessary for a problem to enjoy sustained attention
from the international community. Agenda setting entails monitoring,
publicity, and framing. Ongoing scientific monitoring is necessary to
generate meaningful data about possible marine risks. Publicity is necessary
to relay such findings to decisionmakers and the public. Frames are
necessary so that responses and policies are made possible in a way that
can generate responsible action.

Stable environmental monitoring programs are necessary

to provide an accurate picture of marine conditions

Effective monitoring must provide accurate long-term data on
compatible indicators over time. Accurate time-series data is vital for
providing an early warning sign of environmental threats, as well as
assessing the impact of governance efforts. Good monitoring programs
should be capable of providing timely data on environmental quality that
is capable of ensuring that potential alarms reject false positives and
false negatives.

Monitoring may be done by networks organized by international
institutions — such as UNESCQ'’s IOC for the open oceans, UNEP’s
monitoring networks undertaken in concert with FAO, WHO, and WMO,
and the Mediterranean Action Plan’s monitoring network or by networks
organized by governments or through networks of scientific institutions.
In all cases national laboratories are coordinated through an international
network through the guidance of international organizations. Some other
bodies collect and publicize monitoring data, including GESAMP, UNEP’s
Glebal Environment Qutlook, and ICES.

Satellite monitoring is surely helpful for assessing organic threats
and oil spills, although they are not adequate for assessing inorganic
contaminants.’ Moreover, reliable remote sensing requires periodic

> Satellite systems for land cover monitoring is available at http://www.na.unep.net.
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Table 2: Summary Table of Effectiveness Factors

Assessment Factors

Best Practices

Agenda Setting

« Providing accurate
environmental data through
monitoring

« Publicizing findings

* Framing the issues broadly

« Selective use of NGOs,
international organizations
(10s), states and scientific
networks

« Nurture media contacts

» Diverse participation

Norm Development

* High profile individuals
associated with marine
governance

e Collectively endorsed
statements/declarations

« Soft law

Rulemaking

« Venue

« Numbers (small number of
actors whose behavior needs
changing, relatively small
number of actors involved in
developing policy responses)

« Voting rules

« Frequency

« Perceived fairness

« Profile

« Financial transfers

« Technology transfers

« Knowledge transfers

« Treaty design; formal
enforcement provisions
(sanctions, arhitration
procedures); verification,
monitoring

« Institutional density

« Rely on legitimate 10s with
autonomy and resources

« Technology panels with lead
countries to identify best
environmental practices (BEPs)
and best available
technologies (BATs)

» UNEP Industry and
Environment Office, Tokyo
Technology Center

Science-based
Rulemaking

« Epistemic community
« Standing science panels

« Interdisciplinary standing
international panels

« Research precedes policy, or
at least independent

« Info should be timely,
authoritative, and useful
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Table 2: (continued)
Assessment Factors Best Practices
Compliance « Verification « High quality information
« Sanctions through third party impartial
« Arbitration evaluations
« Capacity building « Shaming by NGOs
- Administrative resources « Leadership in Environment
-Financial transfers and Development (LEAD)
- Technology transfers training programs
- Public education
- Elite education
- Knowledge transfers
Financing « Support for collective activities | « Technology transfers
« Support for national « Financial transfers
compliance « Lead countries on panels
« Ability to mobilize funding for
marine governance
Synergies « Horizontal linkages « Pool monitoring, training
« Vertical linkages
« Joint activities

interaction with ground stations and direct observations to validate
observations and data.

NGO campaigns can be highly effective, so long as they are based
on accurate monitoring. For instance, the Shifting Baselines Ocean Media
Campaign issues the Rotten Jellyfish Awards for media stories documenting
the worst instances of marine declines.”

Few monitoring programs pursue long-term synoptic measurements.
In part because they are funded by governments and intended to serve as
early warning signals; such monitoring schemes are abandoned if they do
not yield worrisome results. Yet these then fail to provide a meaningful
baseline, nor are they available should environmental stresses grow. A
current temptation to monitor only hotspots, in part for reasons of cost-
cutting, run the risk then of failing to provide true warnings of threats
from substances whose study is ignored.

There is an untapped policy potential in considering nontraditional
indicators of environmental disruption, such as focusing on the behavior
of benchmark species or of social indicators that would be reflective of
environmental disruptions (such as prices of species as a sign of scarcity,
or migratory patterns of people highly dependent upon access to marine
resources).

5 http://www.shiftingbaselines.org/news/jellyfishawards htm
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Environmental alarms must receive publicity

in order to attract widespread attention

Decisionmakers seldom learn directly of results from monitoring
activities. Monitoring results must be publicized broadly for mass publics
to become concerned and for governments to react. Publicity often occurs
from widely publicized disasters, such as Jacques Cousteau’s public
announcements of the impending death of the Mediterranean in the early
1970s, or oil spills in the open oceans for oil spill regimes. Thus governance
arises in response to an unusual event, rather than from observations of
changes in natural systems. NGO publicity campaigns and NGOs’ media
contacts also play a role in disseminating monitoring findings. Thus
effective governance institutions may do well to foster relationships with
the media to be able to relay new findings.

Marine governance issues are more likely to be addressed in

an integrated manner when they are framed comprehensively

The existence of accepted norms or frames can provide a roadmap
to address a particular issue by identifying presumptive institutions and
doctrines or policies for governance. In order for information to be regarded
as meaningful or authoritative it must be presented in a way that implies
human responsibility and also that such observations are not ambiguous,
or may be a fluke, or attributable to non-anthropogenic sources. Participating
organizations must be seen as legitimate, so that their information will be
processed quickly and taken seriously. Membership of the organizations
must be sufficiently broad and diverse to ensure that information is
sufficiently comprehensive as well. The mandate of the framing institution
is thus strengthened when it is conferred with multiple ingredients needed
for an integrated and comprehensive marine governance approach.

For instance, in the early days of the Mediterranean Action Plan, FAO
provided monitoring reports of Mediterranean water quality that emphasized
the relatively depleted organic material in the sea, consistent with its
institutional mandate to focus on factors relating to fisheries productivity.
UNEP’s monitoring at the time included a far broader array of indicators
that also related to chemical contaminants in the sea. Similarly, studies
about the IMO in the 1980s criticized its agenda and framing for
representing the interests of its principal constituency, the tank owners,
and not a more comprehensive or environmental policy agenda [M'Gonigle
and Zacher, 1981]. Sponsoring organizations also have policy orientations that
may affect the presumptive substance of negotiated arrangements which
they will help guide. For instance the Bretton Woods institutions — the
International Bank for Reconstruction and Development (IBRD) (now one
of five institutions in the World Bank Group) and the International Monetary
Fund (IMF) — tend to favor economic policy levers, whereas UNEP has
been more inclined towards adopting environmental quality standards.
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Norm Development

All actors make choices based on some set of normative assessments
of what is appropriate behavior in any particular circumstance. Norms are
important because they create expectations of how other actors will behave,
as well as providing policy parameters for an actor’s own actions.

Widely accepted norms can strengthen states’

resolve to participate in marine governance

Widely accepted norms of behavior (or principles) can set states’
expectations about marine governance, as well as providing legitimate
guidelines against which they can be held politically accountable. In the
international realm, functionally specific universal norms have been
developed in the areas of human rights and refugees protection. Such
norms typically take the form of UN declarations and soft laws. They are
developed through the actions of transnational activist networks.
Independent International Commissions are often associated with the
development and popularization of such ideas. High profile international
figures are then associated with the adoption and diffusion of such norms,
using their international positions (such as the High Commissioner for
Human Rights and the High Commissioner for Refugees) to further
promote the norms and to cajole other parties to adhere to the norms. In
the environmental arena, writ large, the Executive Director of UNEP has
aspired to such a role, although UNEP lacks sufficient authority in the
international system to provide a firm foundation for such action.

Ongoing efforts have been promoted to establish principles of and
for marine governance by luminary international policy advocates — such
as Elizabeth Mann Borgese and Arvid Pardo — through the Pacem in
Maribus conferences, at the 1998 UN Year of the Oceans celebrations, and
at annual global coastal zone management conferences. A number of norms
have been asserted for environmental and marine governance, although they
do not appear to command widespread support, and many are probably
incompatible in practice [Costanza et al., 1998; Independent World Commission on the
Oceans, 1998]. Some current governance norms in wide circulation include
common but differentiated responsibility, the precautionary principle, the
polluter pays principle, and sustainable development, to name a few.

Corporate guidelines can provide a normative basis for marine
governance behavior as well. UNEP’s Industry and Environment office in
Paris has promoted voluntary guidelines documenting best environmental
practices (BEPs) and identifying best environmental technologies (BETs)
for use. The Exxon Valdez principles provide a corporate set of norms.
Industry groups, particularly when operating in conjunction with NGOs
and scientists, can provide powerful guidelines for effective marine
management, such as are emerging through the Marine Stewardship Council.
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Rulemaking and Negotiated Settlements

A number of factors combine to strengthen the bargaining context
within which environmental negotiations are conducted and thus make
it easier for states to reach meaningful agreements. An array of factors
improves the prospects of reaching binding obligations. In the absence of
such factors, negotiated arrangements are only likely to take the form of
least common denominator-type efforts, such as what occurs in mest
international fisheries regimes.

Venue

At the very least a venue is necessary for discussions to occur.
A venue is typically provided by a host government, an international
organization, or after a Convention’s entry into force, the Conference of
the Parties (COP).

The venue must be regarded as legitimate for member governments
to willingly participate. Not just any venue will work to provide the
necessary logistical and administrative functions. Potentially contentious
issues can be far more expeditiously addressed in institutions that command
legitimacy in the eyes of stakeholders. Such institutions are increasingly
those with representation open to civil society groups. In addition,
legitimacy rests on a widespread sense or perception of the fairness by
which decisions are taken, including the fairness of the process by which
negotiated outcomes are pursued as well as the distributional equity of
the outcomes themselves.

Participation

The number of participants is important. A relatively small number
of parties make it easier to negotiate and to develop meaningful policies
to mitigate shared problems. Negotiations are more efficient with smaller
numbers. Consequently efforts that have a minimal number of parties,
organized within regional bodies rather than global functional bedies, are
more likely to be able to efficiently resolve political disagreements and
reach meaningful negotiated settlements expeditiously. In practice, bloc-
diplomacy and caucusing often reduces the number of parties that have
to participate in negotiations.

Access by NGOs, scientists and civil society are also likely to make
for more robust and legitimate governance arrangements. Widespread
involvement of stakeholders in negotiations makes the arrangements
more effective.

Frequency of meetings
The more interaction between parties the more likely it is to see
meaningful compromises and more integrated policies adopted, and for
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parties to learn from one another Continuing negotiations rather than
one-shot negotiating sessions are better at generating meaningful
compromises, as over time, states grow more familiar with one another’s
positions and are also willing to make concessions at one session in the
anticipation that those concessions may be reciprocated at future meetings.
Single high-level conferences are unlikely to yield the same results as
ongoing preparatory meetings leading to treaty adoption followed by
ongoing COPs.

Voting rules

Voting rules can also be important. Consensus makes it most difficult
to achieve agreement, whereas a simple majority facilitates agreement.
Weighted majority schemes have been devised to assure a better tradeoff
between legitimate outcomes and the potential for deadlock or bullying.

Political profile of negotiations

A high level profile for negotiations also encourages breakthroughs
and meaningful commitments that mid-level bureaucrats lack the
authority to make. Thus, many COPs and meetings now include brief
high-level Ministerial meetings before or after the longer sessions, at
which such deals may be presented. Also, the North Sea and Baltic
countries intersperse their annual meetings with periodic Ministerial
meetings every 3—5 years at which major commitments and new agendas
are developed for the regimes.

Institutional strength: The more resources

institutions can provide, the more likely states

are to support marine governance

The institutional sponsor of marine governance negotiations must
have independent resources in order to induce recalcitrant parties to
accept compromises and move beyond a least common denominator
negotiated outcome. Such resources typically include the ability to provide
material inducements for negotiating parties to accept meaningful marine
governance arrangement (note that the causal mechanism by which such
resources induce state compromise may have either to do with their
administrative utility for improving a state’s ability to actually enforce its
obligations, or because these are generic resources of value to the state
for which they will make compromises).

Three broad sets of factors have been identified that are associated
with inducing states to support and comply with environmental treaties.
These are various forms of transfers or rewards that states may enjoy as a
consequence of cooperating: financial transfers, technology transfers, and
knowledge transfers. Financial transfers provide money for improving
compliance with international obligations, and are particularly attractive
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to poorer developing countries. Technology transfers include sales and
gifts of environmental cleanup technology and technical equipment for
environmental monitoring. Knowledge transfers consist of training programs
for government officials in environmental management, monitoring, and
verification activities. Knowledge transfers also include environmental
training programs for national scientists and even NGOs.

Treaty design

Ensuring effective governance requires that participants are able to
develop policies in which they have faith, and also have the political and
administrative ability to enforce their wishes. Without this, other countries
are reluctant to enter into joint arrangements, and also efforts are not
effective if states cannot enforce their obligations.

International environmental lawyers believe the most important legal
design provisions include policy verification elements, environmental
monitoring, arbitration and adjudication procedures, and sanctioning
mechanisms for noncompliance.

Building public concern

Heightened national concern can pressure governments to take
stronger action on the environment. Effective regimes and organizations
have included programmatic elements for building national concern. These
efforts include public education campaigns; sponsoring TV and radio and
media shows; and also expanding the participation of national NGOs and
scientists in international discussion. Building environmental norms at the
international level can heighten national concern. Similarly publicizing
monitoring results can build national environmental concern as well as
contributing to improved compliance.

UNEP has engaged in a number of public education efforts, including
radio and television shows, posters, popular print materials, and developing
rotating museum exhibitions. NGOs have much experience with public
education campaigns that may be informative to study to yield best practices.
Labeling and certification campaigns also serve an educational role.

Science-based Rulemaking

With the involvement of organized scientific inputs to the policy
process, negotiated outcomes are much more likely to yield integrated
management efforts rather than mere political compromises. For instance
in the North Sea, marine governance efforts take the form of across-the-
board reductions in emissions of a variety of substances that were chosen
by a process of political compromise. Conversely, in the Mediterranean
the specific substances and the environmental standards chosen for those
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substances reflect scientific consensus about the nature of the threats to
the Mediterranean environment.

Much experience has been amassed in the last 20 years about
mobilizing environmental science for science-based rulemaking. Global
environmental assessments have been completed for ecosystems, climate
change, biodiversity, and other topics. Global marine assessments have
been conducted for fisheries-related issues, ecosystems assessments, and
other topics. While generating usable information, global assessments tend
to be expensive (estimates of the Millennium Ecosystem Assessment run
at USD 20 million, with similar values for each IPCC assessment of global
warming) and may monopolize the available scientific community.

A number of standing commissions also operate, such as GESAMP.
GESAMP suffers from its lack of close connection to the member govern-
ments and decisionmakers. Some IOs, such as ICES, have their own science
network resources that can be deployed. While ICES has a comparative
advantage for fisheries knowledge, it lacks a specialized network for
pollution issues, and does not have the ear of decisionmakers. Some
regimes have standing research bodies that are responsible for developing
independent policy advice about the marine resource, identifying problems,
and suggesting environmental or resource standards for adoption. These
include the Mediterranean, North Sea and Baltic Sea, CCAMLR, and
Whaling Convention.

Studies of environmental assessments that were intended to identify
usable policy knowledge for environmental governance have identified a
number of salient points about assessments that successfully informed
negotiated rulemaking. The core group developing and disseminating policy-
relevant science must be part of a network of like-minded scientists — an
epistemic community. In addition, the knowledge deployment process must
be seen as legitimate and be accessible to decisionmakers. Assessments must
be credible, legitimate, and salient [Haas, 2004a, 2004b; Farrell and Jaeger, 2006].
Credibility means that the key knowledge producers and their consumers
believe their product is true. Legitimacy means that the claims are developed
through a process that minimizes the potential for bias and is more equitable
in terms of participation by those who are dependent upon the information.
Finally saliency means that such information is provided in a timely manner
and contains information that is useful for making public policy by
decisionmakers: that is, in practice it arrives in conjuncture with the policy
process and provides advice which can be converted into laws or decisions
by decisionmakers.

The criteria of these points have been elaborated by UNEP [2003]:

« Credibility: Quality Assurance (QA) mechanisms in place, external

peer review method guidelines adopted with regular review,
assessment is based on empirical data, assessment involves partners,
assessment uses an indicator framework.
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o Legitimacy: undertaken at country request or in response to inter-
national/regional convention; national stakeholders involved in
all phases.

« Saliency: assessment responds to a convention or a national request,
is regular, provides policy advice, has provision for review, identifies
policymakers as end-users, has stakeholder involvement, outputs
are oriented to user, information freely available.

The best practices on mobilizing scientific networks to provide policy
relevant information include [Haas, 2004c]:

o Create standing international interdisciplinary scientific panels or

committees organized around specific topics.

o Create subcommittees responsible for different functions of
governance, such as basic research, environmental monitoring,
policy analysis, and policy verification and evaluation.

Carefully survey the scientific population to identify individuals

who share causal understandings.

Ensure that networks and international panels have interdisciplinary

representation, including the social sciences. Individuals should

have high regard in their own disciplines as well as being able to

talk to experts from other disciplines.

Funding should come from multiple sources.

» Avoid governmental designation of scientists to meetings and for

them to participate on panels.

Assure timely submission of scientific reports before political

meetings.

» Models and assessments should be conducted at geographic scales
that are meaningful to policymakers.

L]

L]

L]

L]

A broader consideration of the proper institutional design for
consensus building among and between scientists and policymakers entails
timing. When consensus has been achieved before an issue reaches the
agenda and policy discussions begun, then scientists can merely be
introduced as experts, following the lessons above. However, at times it is
necessary to simultaneously develop scientific consensus and advance
policy debates. For such issues, such as was the case in the Mediterranean
and ozone regimes, the parallel development of science and policy must
be kept insulated from ongoing policy debates, with the two streams
united only when consensus has been achieved. In other cases, where
consensus remains elusive and policy debates have already attained their
own momentum, as in climate change and biodiversity, it may be best if
the two activities can be kept as separate as possible.



Chapter 12

Enforcement and Compliance

Not all parties, even well-intentioned ones, necessarily live up to
their international obligations. Enforcement and compliance factors help
induce or teach countries to integrate integrated management and
ecosystems management techniques into national marine practices.
Several factors have been identified as critical: verification measures,
arbitration and adjudication measures, clearly-written commitments,
sanctions for noncompliance, resources to achieve compliance, and
environmental monitoring.

Verification measures make it easier to

identify and deter noncompliance

Most treaties and regimes include verification measures that collect
information about parties’ compliance with their obligations. States are
more likely to comply if infractions are promptly and accurately reported.
In practice it appears that compliance is poorly verified, and presumed
to vary widely by country and by regime [United Nations Commission on Sustainable
Development, 1999]./

Treaties vary widely in terms of who collects this information and
how frequently. This is best done by impartial third parties (IOs, NGOs,
or contracted private firms) collecting and disseminating information
about the activities of states. Self-reporting runs the risk of allowing states
to lie or misrepresent their records. For instance, after the Cold War ended
it was discovered that the Soviets had been routinely lying about their
whale catches and the amount of radioactive wastes they were dumping
in the ocean. The Montreal Protocol encourages self-reporting by states
that are incapable of reducing chlorofluorocarbon (CFC) emissions, but
the Montreal protocol is unusual in that it also provides financial transfers
for states to construct non-CFC-based chemicals. In practice most treaties
rely on a complicated mix of verification arrangements.

Verification is also performed through general reports about national
environmental performance, as conducted by the Organisation for
Economic Co-operation and Development (OECD) and the European
Environmental Agency (EEA) for European countries. A review of these
efforts finds that they are often weak in terms of comprehensive
evaluations, because they do not rely on the same indicators over time,
and may not be published in a timely fashion. They do have an effect on
building public concern [Rosenstrém and Lyytimiki, 2006]. The EU annual
reporting on beach quality is also an effective means of verification, so

7 Even in the EU, where capacity is high, reports of national noncompliance are often
alarmingly bad [Haas, 1998].
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long as the information is widely available, the assessments are believed
accurate, and tourists are aware of the scheme.

A key lesson about verification drawn from arms control studies is
that the most accurate and credible verification activities are those
conducted by impartial third parties. The Baltic Sea parties have discussed
the prospects of surprise inspections by third parties, but have not adopted
these procedures.

Arbitration and adjudication can mitigate

disputes about compliance

Arbitration and adjudication arrangements are necessary for reconciling
disputes about compliance and interpretation of obligations. There are
widespread provisions for the creation of arbitration bodies in most marine
governance regimes, but none have ever been convened.

Clearly documented obligations make parties

more willing to commit to negotiated rules

Clearly documented obligations make parties more willing to commit
to negotiated rules because they make signatory parties more confident
about the expectations and behavior of other parties using the marine
resource on which they depend. Not only do they contribute to stronger
negotiated outcomes, they can make compliance easier for states. Once
written, most stringent rules become public knowledge as potential BEPs
[Environmental Data Services Ltd., 1992].

Sanctions for noncompliance can deter noncompliance

Clear-cut penalties for noncompliance can deter noncompliance.
Formal enforcement provisions include economic sanctions against parties
that are in violation and legal provisions for arbitration over disputes in
interpretation or for enforcing sanctions. Curiously, few international
environmental treaties contain strong sanctions or compliance mechanisms.

In practice, sanctioning mechanisms take indirect forms. Governments
can choose to penalize other countries that are seen to be violating marine
governance standards, such as the trade restrictions the US. applied to
Mexico in the instance of tuna and dolphins. IOs can apply conditionality
terms to countries seen to be violating their environmental norms. The
World Bank can suspend loans, as it did with Brazil in the 1980s over
Amazonian forestry policies. Less acute means of pressure can also be
applied, through parallel institutional arrangements (see synergies below).

A major mechanism of recent sanctioning occurs through NGO
shaming campaigns. If accurate and timely information about infractions is
available, NGOs may launch shaming campaigns against governments, firms,
or municipalities that have failed to meet their international obligations.
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Providing administrative and material

resources can promote compliance

Sometimes states do not achieve compliance for reasons of inadequate
capacity. If mechanisms are available to generate administrative and
resource-based capacities for member governments then they may help
promote compliance.

Enhancing access to providing material resources can help states and
other actors enforce their marine governance commitments. Marine
monitoring technologies and cleanup technologies — and training in their
use — can all help. Direct outreach to include the private sector through
identifying market opportunities for firms has helped achieved compliance
in the Mediterranean, Baltic, and North Seas. Certification schemes can
also help encourage private investment in activities that can contribute
to compliance.

Many governments require administrative assistance in complying
with marine governance arrangements as well. Officials may benefit from
training in integrated coastal zone management (ICZM) techniques, as
well as in verification and enforcement techniques. Training activities have
been provided by UNEP, the World Bank, through national official
development assistance (ODA), and also by NGOs supported by found-
ations, such as Leadership in Environment and Development (LEAD).
Some states may also need direct financial transfers to pay for the costs
of inspectors and monitoring.

Building social capacity can improve compliance

Building pelitical will may make governments more willing to
commit resources to marine governance. Public education efforts can
mobilize public pressure and demands for more comprehensive marine
management [Weinthal and Parag, 2003]. If the U.S. is any example, popular
movies on marine subjects may have potential.® Governance activities
that mobilize NGOs and domestic scientific groups can contribute to
broadening public awareness and concern at the domestic level.
Democratization is a means of capacity building.

Environmental monitoring provides an accurate

picture of environmental quality

Scientific certainty about the causes of marine problems and the
extent of the threats enhance the response by which governments will
mobilize resources to promote marine governance. Robust monitoring
programs generate the necessary information about problems to galvanize

8 o ) . - 2
Such as Al Gore’s An Inconvenient Truth on global warming and possibly the Free Willy
movie for marine conservation issues.
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concern and commitment for compliance. They provide ongoing information
to enable verification and feedback for ongoing assessments. Thus, states
can ascertain if their efforts are having an impact and develop new policies
if new threats are identified, or if earlier concerns are shown to be
exaggerated. Robust monitoring programs enable resilient responses to
new threats, and provide baselines for regime self-assessments.

Financing

Adequate financing is necessary to pay for collective governance
activities, as well as to pay for national responses. The total sum required
for marine governance is unknown, although estimates in 1992 of what it
would cost to achieve the overall sustainable development goals elaborated
in Agenda 21 were in the range of USD 65-70 billion per year.

The national contributions to the annual budgets of international
organizations (such as FAQ, UNESCO, and UNEP) and to the dedicated
trust funds for the support of specific regimes tend to be modest at best.
Such financing is supplemented by project grants to COPs, and at times
10s, from the GEF, UNDP, World Bank, and regional development banks.
National financial support tends to come from these sources as well as
from private direct foreign investment (DFI) and foreign aid (ODA) from
governments. DFI now vastly eclipses the annual flows of ODA for most
countries other than to the least developed.

Effective marine governance thus relies on the ability of the key
actors to access and mobilize such financial transfers.

Private technology transfers have been encouraged by creative
institutional design. In the Mediterranean, information about oil spill
technology was made available to government officials during UNEP-
and IMO-sponsored trade shows. In the North Sea and Baltic Sea,
technical technology panels operate to highlight best environmental
technologies for marine cleanups. The panels are chaired by countries
with a specialization in the specific technologies being investigated by
the panel, thus providing the chairs with a strong incentive to publicize
new technologies.

NGOs have developed some novel financial instruments through
partnerships with local firms, developing ecotourism projects and debt-
for-nature swaps [Miles, 2005].

Economic growth from trade liberalization is often lauded as a source
of increased revenue sources for environmental protection. In addition,
as economies develop they shift away from pollution intensive industries
towards more benign service sectors, along with presumably increasing
public environmental concern and willingness to pay for environmental
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and resource protection [Cole and Neumauyer, 2005]. But such economic benefits
are contingent on political will to commit to activities that will contribute
to better marine governance, rather than accentuate the conflicts between
economic activities that affect marine quality and resources. Thus, the
greater the rate of economic growth, the stronger the need for institutional
mechanisms and efforts to mobilize public concern.

Synergies

Governance efforts do not operate in a vacuum. Indeed, given the
international matrix of states’ social obligations, isolation inhibits
effectiveness in most instances. While there has been much recent attention
to synergies between governance arrangements, much less effort has been
directed towards clearly identifying the dimensions or mechanisms by
which synergies occur, and how synergies affect marine governance.

It would seem that the relative poor performance of fisheries
governance vis-a-vis other marine governance efforts has to do, in part,
with the relative isolation of fisheries regimes from the broader institutions
of global environmental governance.

A large number of horizontal linkages will increase the

robustness of marine governance efforts over time

Horizontal linkages have to do with the overlapping memberships
of marine governance arrangements (COPs, 10s, regimes). Overlapping
memberships offers the potential for states to pursue policy harmonization
across the institutions of which they are a member, in order to rationalize
policies and ensure that their firms face uniform regulations [Stokke and
Cofey, 2004].

A few examples can indicate the potential from horizontal linkages
that contributed to efforts to strengthen standards and broaden governance
coverage. The tributyltin (TBT) antifoulant was first regulated in the North
Sea by OSPAR (Convention for the Protection of the Marine Environment
of the North-East Atlantic) Commission, and then the standards were
transmitted to the Mediterranean by the IMO [Santillo et al., 2001]. The
overlapping memberships of the EU, North Sea, and Baltic Sea regimes
led environmental leader countries to seek to transfer commitments made
within one regime to the others. The Convention on Long-range Trans-
boundary Air Pollution (LRTAP) even adopted a cooperative arrangement
with the Paris Commission (PARCOM) and the Med Plan to take account
of airborne emissions into the ocean.

Discharge of polychlorinated biphenyls (PCBs) into the ocean was
first regulated at North Sea Ministerial Conferences in 1984 and 1987.
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The OECD then adopted a decision on PCBs, followed by the Med Plan
in 1995, the EU in 1996, UNEP’s Governing Council in 1996, and
ultimately in the Stockholm Convention on POPs [Koppe and Keys, 2001; Santillo
et al., 2001].

Forum shopping may be a mechanism for transmitting obligations.
For instance, anti-whaling advocates have tried to add whales to the CITES
list of protected species.

Tight vertical linkages may increase the robustness of

marine governance efforts over time, if those linkages

are tied to integrated frames

Vertical linkages have to do with the extent to which issue-specific
governance efforts are subordinate to: (1) universally shared obligations;
(2) principled commitments; or (3) a legally binding formal authority. In
this regard, higher level notions — or powerful international organizations
whose enforcement powers reach down to marine management issues —
are legally binding obligations.

Tight connections between formal authorities operating at different
physical scales may improve the potential for mitigating international
externalities. For instance, if local authorities are involved in decisionmaking
with national authorities, governance efforts may be better able to capture
cross-scale effects, as well as improving compliance prospects though
including stakeholders in decisionmaking [Young, 2002].

While tight nesting may relate marine governance to more
comprehensive universal norms or prospects for legal enforcement, not
all higher level international frames encourage integrated or comprehensive
planning. Many international economic frames encourage market-based
policy approaches and tools. For vertical nesting to promote integrated
marine management, the marine management efforts must be subordinate
to complementary higher level integrated frames. In this regard, the trade
and environment contlict in the WTO is emphasized by environmentalists
for fear that trade liberalization concerns (or frames) will prevail over
environmental regulations.

Pooling resources may be a source of efficiency

Many marine governance arrangements require similar governance
functions. Administrative efficiency gains can be achieved by joint provision
of many overlapping functions. In addition to the administrative benefits
from pooling efforts, it is possible to build cross-region networks capable
of building political will and capacity within their own governments.
Many monitoring activities can be done across regions. Much training —
of government officials in ICZM techniques as well as laboratory scientists
in research, monitoring and verification techniques — can easily be done
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to include multiple regimes. Public education activities can easily be
pooled. Other functions are region-specific and cannot be as easily pooled.

Still, it is important to keep these efforts focused on the core
elements of marine governance. During the 1990s, UNEP sought to hook
many regional training efforts to the more popular and better funded
climate change and biodiversity projects which actually seemed to have
the effect of diverting attention from marine governance to the more
lucrative issue areas.

Opportunities for sharing experiences

Many governments and actors can learn about integrated management
and its application through indirect links with one another. These can
occur in several ways. Actors can share best practices and experiences at
seminars or meetings, or also through indirect networks of policy specialists.
Thus marine governance can be strengthened through convening such
meetings, and also by building and strengthening networks of expertise.

Prominent actors, including the World Bank and the United States,
provide a demonstration effect for other countries to emulate. ICZM,
environmental impact assessments, and particular environmental standards
are often imitated from authoritative sources. European governments also
look to one another for lessons. Joint workshops at which national
experiences are presented also provide a mechanism for lesson drawing
and sharing [Jinicke and Carius, 1992; Jénicke and Weidner, 1995a, 1995h; Weidner and
Janicke, 2002].

Conclusion

A lot of discussions have been devoted to writing and evaluating
marine governance. In this chapter, some of the broad outlines of the
challenges presented by marine governance, and some suggestive lessons
that can be applied to assess and improve marine governance in the future
were presented. Further work needs to be conducted to carefully assess
individual efforts to appraise progress to date, to ascertain the potential
for improvements, as well as to the potential contributions to effective
marine governance by multiple actors active in global governance. Such
assessments would focus on the criteria presented in this chapter, as well
as surveying participant stakeholders regarding their satisfaction, regime
successes, regime failures, and lessons about best practices.

Marine governance will face new challenges, beyond that of merely
appraising and reinforcing existing arrangements. New threats to marine
governance are sure to arise, and will have to be addressed. Functional
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gaps in marine governance should be systematically investigated and
addressed. Evolving governance highlights the growing role of non-State
actors, and marine governance efforts will have to be reformed and
developed to accommodate the involvement of new non-State actors, and
to constructively deploy their contributions to improve marine governance
efforts. Lessons drawn from appraisals of ongoing efforts can contribute
to institutional reforms and policy lesson drawing for improved marine
governance in the future.
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CHAPTER 13

Regional Maritime Regime
Building in Northeast Asia’

Mark J. Valencia

Introduction

Scientific and technological advances, combined with nationalism
and economic need, have prompted almost all coastal countries in Asia
to claim 200 nautical miles exclusive economic zones. One consequence
of this “sea enclosure” movement is the growing recognition that global
standards and regimes may not adequately address the special circumstances
of certain national and regional maritime needs and interests. Consequently,
marine regionalism developed where groups of countries perceived that
some of their mutual needs and interests, based on physical geography,
complementary uses, or policy, distinguish them from other countries.
These countries believe that these needs and interests are best satisfied
by a regional approach.

! This chapter is in part drawn from Valencia [1996,2000b, 2001a, 2001b].
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This chapter establishes the context for the initiation and evolution
of such regional regimes in Northeast Asia. For its purposes, Northeast
Asia includes China, Japan, Democratic People’s Republic of Korea (DPR
Korea or North Korea), Republic of Korea (RO Korea or South Korea),
Taiwan, and Russia. The marine regions include the Yellow Sea and the
East China Sea, taken as a unit, and the Sea of Japan. It assesses the
prospects for regional maritime regime development there. Specifically,
it describes the natural setting and the political and socioeconomic context
of building maritime environmental and fisheries regimes; analyzes the
progress, as well as problems involved in the undertaking; delineates
advances in regional maritime security arrangements; specifies factors
which encourage regime formation and those that retard or constrain it;
and draws conclusions and lessons learned.

Marine Regionalism in Northeast Asia: The Context

The Natural Environmental Setting?

The definition of the region to be covered by any regime is based in
part on its natural characteristics. The characteristics of the semi-enclosed
seas in Northeast Asia, specifically the Yellow and East China Seas and the
Sea of Japan (East Sea), differ somewhat from each other. However, they
have some obvious commonalities and linkages.

The following description of the natural characteristics of Northeast
Asian seas illustrates the transnationality of living resources and pollutants.
It underscores why the region’s seas should be managed cooperatively as
a unit.

The Sea of Japan

The Sea of Japan (East Sea)?® is almost completely encircled by land.
The general pattern of surface circulation indicates that pollutants, once
deposited, and larval fish, once spawned, may be distributed throughout
the Sea. In winter, pollutants deposited off the Russian and RO Korean
coasts could be swept into DPR Korean waters. In summer, pollutants
deposited off the DPR Korean ceoast could be transported into both
Russian and RO Korean waters. Also, pollutants in the Tatar Strait could
find their way into northern Japanese waters. Thus, for purposes of regime
design, the Sea of Japan could be treated as a separate entity. Pollutants,

2 Based from Morgan [1992].
3 Based from Valencia [1989b)].
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however, can also be brought into the Sea from the East China Sea,
through the Korean Strait, and from the north, through the Tsugaru and
Soya Straits. All three straits also serve as passageway for fish migrating
in and out of the Sea.

The most important current in the Western Pacific north of the
equator is the Kuroshio, which brings warm tropical water to the northeast.
It flows close to the south and southeast coasts of Japan before turning
to the east at about 36°N. A large branch of the Kuroshio, the Tsushima
Current, enters the Sea from the south. Its main flow runs north along
the Japanese coast, but is highly variable seasonally and annually, sometimes
being accompanied by large meanderings. This current sends a small
branch to the north along the southeast coast of the Korean Peninsula.
This small branch is called the East Korean Warm Current.

The Tsushima Current extends into the northern Sea and eventually
diverts into a counterclockwise flow, moving south along the Russian coast
where it rapidly mixes with cold coastal waters and becomes known as
the cold Liman Current. This current runs farther west to the east coast
of the Korean Peninsula, through Peter the Great Bay. Then, it finally
changes direction towards the central part of the Sea, where fronts are
formed with the northerly Tsushima Current. The Liman Current sends
a small extension farther west along the northeastern coast of the Korean
Peninsula, which is locally called the North Korean Cold Current, and
forms a front with the northern fringe of the East Korean Warm Current.

Under the influence of the monsoonal wind system that is southerly
in summer and northwesterly in winter, the surface currents reverse
direction twice each year. In summer, the current is largely counter-
clockwise. But in winter, when water exchange through the Korea Strait is
at its minimum, other currents are present. These currents are the Tsushima
Current off the western coast of the Japanese islands, the Primorye Current
off Primorye, and the East Korean Current off the eastern coast of the
Korean Peninsula.

The Sea is quite deep with a maximum depth of about 3,650 m. It
has a comparatively large absorptive capacity for pollutants. The large
Sea of Japan/East Sea Basin and the Japan Abyssal Plain lie north of
40°30’N. Other prominent features in the north include the Tartary
Trough, several seamounts, including the huge Bogorov Seamount, and
the ridges and troughs along the continental slope off the islands of
Heonshu and Hokkaido. Ridge and trough topography predominates south
of 40°30’N and includes the Yamato Rise or Ridge, Korea Continental
Borderland (also known as the Korea Plateau), Tsushima Basin, Yamato
Basin, and the ridges and troughs along the continental slope of Honshu.

The hydrological regime of the Sea is unique. The bottom topography
and the enclosed nature of the Sea facilitate the formation of its
characteristic water masses. In general, there is a warmer section on the
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Japanese side and a colder section on the Korean-Siberian side. Though
somewhat isolated, the Sea is actively influenced by the Pacific Ocean.
The water column is divided into two vertical zones: the surface
(0-200 m) and the deep (below 200 m). The hydrological characteristics
of the first vary in time and space, while the second is essentially
homogeneous, both horizontally and vertically, throughout the year
Therefore, pollutants that sink below 200 m will stay there for a long
period of time.

The polar front separates the cold and low saline waters of the
northwestern Sea from the warm and high saline waters entering the Sea
through the Korea Strait. The resultant vigorous mixing facilitates dilution
and dispersion of pollutants. Due to strong northwesterly winds blowing
from the continent, intensive upwelling develops from late October to
early November near the southern shores of Primorye. Discrete instances
of short-lived upwelling also occur from September to early October. In
late November, cooling leads to forceful mixing and destruction of
stratification in the northwestern Sea. This produces more uniform
temperature distribution at the surface.

These oceanographic features determine the distribution of biota.
On the northwest shelf and continental slope of the Sea, between Olga
Bay and Zolotoi Cape, organic productivity is very high. Deep-water
bottom fauna, represented by gastropods (snails), mollusks (scallops and
mussels), crustaceans (shrimps), and polychaetes (sea worms) form
immense aggregations, exceeding 1,000 gallons per m2. Its rate of
accumulation of organic matter in sediments is considerably higher
compared to other Primorye shelf parts, due not only to the impact of
the cold Primorye current and natural processes of sediment accumulation
but also to the descending movement of water in the convergence zone.
Pollutants at the surface could be rapidly transported to the depths and
incorporated into the rich biomass.

During winter in shallow coastal areas, water temperature drops to
the freezing point. The coldest and saltiest water sinks rapidly, especially
in stormy weather. This water spreads over the bottom of the original
site to greater depths, sometimes reaching the shelf edge and creeping
along the continental slope. The main areas of water supply to the Basin
lie in the coastal area from Cape Povorotny to Vladimir Bay and also in
the central Peter the Great Bay and in Posyet Bay. Thus, pollutants
deposited here may be rapidly transported at depth throughout the Sea.
Primary production is especially high where the Tsushima Current and
North Korean Cold Current mix.

High oxygen concentrations are present in the Sea and are a
substantial contributing factor to its rich fisheries. The northeastern Sea
can be divided ecologically into South Primorye, which covers the area
from Posyet Bay to Cape Povorotny; Middle Primorye, which spans north
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from Cape Povorotny to Olga Bay; and North Primorye, the extreme
northern Sea, including Tatar Strait and the southern part of Sakhalin
Island. The interface between the meanders of the Tsushima Current with
the cold Primorye Current is an impenetrable barrier for the organisms
of the Middle and North Primorye ecotypes.

There are also distinct differences between southern and northern
ecotypes. Mussels that form banks in the littoral of the Sea of Okhotsk
create masses in the South Primorye ecotype at depths of 4-8 m. The
mollusks in rocky areas of the southern region are substituted in the north
by seaweeds. The most important limiting factors governing the distribution
and normal development of bottom-dwelling sedentary organisms are
pollution, heavy siltation, and extreme variations in temperature and
salinity. When there are many storms and heavy swells, mussel larvae
cannot settle and attach themselves to the substrate. For others, the
limiting factor is mainly temperature and competitive stress from other
organisms. For algae, it is salinity and competition.

Occasionally and as a result of the inflow of a strong Tsushima
Current, some groups of tropical animals, such as sea snakes, marine
turtles, fish, pelagic squids, and jelly fish, are transported as far as the
Russian Far East. However, these organisms soon die without reproducing.
Ribbon fish usually live in the deeper zone of the Western North Pacific.
But after heavy winter storms, they are transported by the Tsushima
Current and are left stranded on the west coast of Honshu. Similarly,
many porcupine fish, sea snakes, marine turtles, giant squid, and even
whales are stranded ashore from time to time [Honma and Kitani, 1981; Honma
et al., 1983]. The deeper zone of the Sea is characterized by northern or
boreal fish that enter the Sea while there was still open communication
with the Pacific Ocean and the Sea of Okhotsk. At that time, these
invaders had no natural enemies. Thus, the boreal fish easily accomplished
species differentiation. Indeed, several fish are unique to the Sea of Japan.

East China Sea and Yellow Sea

Neither the East China Sea nor the Yellow Sea alone can be
considered a single semi-enclosed sea [Valencia, 1987]. This is because the
boundary between the two is quite arbitrarily set as a line running from
north of the Yangtze River’s mouth to Cheju Island. The two seas are,
therefore, in open communication. Also, there is a partial opening to the
Pacific Ocean to the east through the numerous straits between the
Ryukyu Islands, as well as a cul-de-sac in the northern part, the Bohai Sea
and Korea Bay.

The Yellow Sea covers an area of about 400,000 km2 and at its
maximum, spans about 1,000 km long by 700 km wide. It is very shallow,
with an average depth of just 44 m and a maximum depth of about
100 m. The Bohai Sea has a mean depth of only 21 m and a maximum of
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72 m. Clearly, Yellow Sea is unlike the Japan Sea or East Sea in that it
lacks a long-term sink for pollutants. The seafloor slopes gently from the
Chinese continent and more rapidly from the Korean Peninsula to a north-
south trending seafloor valley, with its axis close to the Korean Peninsula.
The dividing line between silt derived from China and sand derived from
Korea nearly coincides with the seafloor valley. China argues that this
natural dividing line should be the continental shelf boundary.

The East China Sea also has a broad continental shelf, with the
depth of the shelf breaking at 150-166 m. However, depths increase
rapidly to the east and reach a maximum of 2,717 m in the Okinawa
Trough. The Sea annually receives more than 1.6 billion tons of sediments,
most of them coming from the Yellow (or Huang He) and Yangtze Rivers,
which have formed large deltas.

Winds over the Sea have distinct monsoonal characteristics. They
determine the variations in the Sea’s water properties. In winter, cold and
dry winds are usually from the NN'W and average about 8-9 m per second;
in summer they are from the S-SSE and average about 5-6 m per second.
Winter storms occur every 3—8 days and gale-strength winds usually prevail
after the passage of a cold front. In summer, gale or stronger winds are
associated with the passing of typhoons, which occur with a frequency of
slightly less than 2 per year. Thus, any pollutants are rapidly mixed with
seawater and diluted both horizontally and vertically.

Yellow Sea water is connected to the Bohai Sea in the north and to
the East China Sea in the south, thus forming a continuous circulation
system. The circulation in both winter and summer is counterclockwise,
with the Yellow Sea Cold Current flowing southward along the Chinese
coast and the Yellow Sea Warm Current flowing northward along the
eastern side of the Yellow Sea basin. Close to shore on both sides of the
northwest Yellow Sea, less saline coastal water flows alongshore with the
coast to its right. In summer, the circulation is very slow; it is less than
0.12 knots at the most. There is an eastward current across the Cheju
Strait; its speed is greater near Cheju Island in winter and becomes
stronger in the middle of the Strait in summer. Off northern RO Korea,
along the 36°N to be very specific, the current flows east to northeastward.

The major rivers discharging directly into the Yellow Sea include
the Han, Datung, Yalu, Guang, and Sheyang. The Liao He, Hai He, and
Yellow Rivers around the Bohai Sea have important effects on salinity in
the western Yellow Sea, whereas the Yangtze River exerts strong influence
on the hydrography of the southernmost part of the Sea. All rivers have
peak runoff in summer and minimum discharge in winter. These rivers
discharge considerable pollutants, which can be transported to adjacent
countries’ waters, particularly from China to the southern Korean
Peninsula. For example, the Southern Liaoning Coastal Current in the
north derives its freshwater from the Yalu River. And the Coastal Current
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to the south is more saline in summer than during the winter, in spite of
higher runoffs in spring and winter. This is because river plumes in the
Bohai Sea spread over the surface of the interior and are mixed with the
offshore water. The autumn western coastal current in the south contains
a significant amount of freshwater that is believed to have come from
the Yangtze River. Indeed, the Winter Yellow Sea Cold Water, which is a
mixture of the Warm Current and coastal waters, thrusts southeastward
offshore just north of the Yangtze River mouth. It has a far-reaching
influence on the hydrography of the northern East China Sea.

Tidal ranges along China’s coast are much smaller than those along
the coasts of DPR Korea and RO Korea. In China, they range from less
than 1 m around the tip of the Shandong Peninsula to 3 m north of the
Yangtze River's mouth. Tidal ranges along the Korean Peninsula are more
than 8 m in northwestern RO Korea. Tidal currents on the western
boundary are about 2 knots, except for stronger currents along the middle
part of the Jiangsu coast. Along the eastern boundary, the tidal currents
are usually greater than 3 knots and can be a hazard to navigation when
approaching ports.

During the calm and warm weather months of late spring to early
summer, the water column is well stratified and little bottom sediment is
resuspended into the water column. During winter, however, the strong
cold winds associated with Arctic outbreaks from the north, mix and
homogenize the water column, thereby resuspending bottom sediment
and resulting in considerable turbidity. The net southeasterly flow of water
during these Arctic outbreaks means that sediment and any pollutants
they may contain are pushed across the Yellow Sea. Warmer and saltier
water occupies the central part of the basin.

Concentrations of dissolved oxygen and nutrients have similar
seasonal variations. In summer, the concentrations of dissolved oxygen
and nutrients are well stratified. The lower oxygen content in shallow
water, or the surface layer, reflects the higher temperature there. On the
other hand, the lower oxygen concentration in the bottom layer is due to
oxidation of organic matter, as well as the lack of renewal. There is an
oxygen maximum at and just below the thermocline. In winter, the
concentrations of oxygen and nutrients are vertically homogeneous.

As compared with other shelf regions in the northwest Pacific, the
Yellow Sea has a relatively low primary production, which is about
68 gCm-2yr-1. Primary production in the northern region is usually higher
than that of the southern region. The lowest level is in the coastal waters
of Jiangsu.

Biotic communities of the southeastern Yellow Sea are very complex
in species composition, spatial distribution, and community structure. This
could be due to the very complicated oceanographic conditions. The
diversity and abundance of the fauna are comparatively low. Marked

289



290

Chapter 13

seasonal variations are characteristic of all the biotic communities. Turbidity
and sediment type affect the distribution of planktonic and benthic
organisms in coastal waters.

Warm temperate species in the Yellow Sea fauna are the major
component of the biomass and account for more than 70 percent of the
total abundance of resource populations. Meanwhile, warm water species
and boreal species account for about 10 percent. Fish are the main living
resource and 200 species are found. Of these, 45 percent are warm water
forms, 46 percent warm temperate forms, and 9 percent cold temperate
forms. The number of crustacean species is relatively small. It is only 54
and of this, warm water and boreal forms account for 65 and 35 percent,
respectively. Because of the cold temperature, some warm water shrimps
do not enter the northern Yellow Sea while some cold water shrimps are
not found in the northern East China Sea.

There are only 14 species of cephalopods. Warm water forms and
warm temperate forms account for 65 and 35 percent, respectively. There
are no cold water species. Of the warm temperature species, Sepia andreana
and Euprymna morsei are endemic to the Yellow Sea and do not appear in
the East China Sea. About 11 mammal species are found. Except for four
temperate species, namely minke whale, sperm whale, humpback whale,
and finless porpoise, most are cold temperate forms. Examples include
harbor seal, northern fur seal, stelles sea lion, fin whale, blue whale, right
whale, and gray whale. Of these, fin whale and right whale migrate into
the northern Yellow Sea to 39°N in winter and spring; and harbor seal
migrate into the northern Bohai Sea in winter and spring for reproduction.

The habitats of resource populations in the Yellow Sea can be divided
into two groups: nearshore and migratory. Indeed, like pollutants, the
distribution of fishery resources is transnational. Nearshore species include
skates, greenline, black snapper, scaled sardine, and spotted sardine. These
species are mainly found in bays, estuaries, and around islands. But they
also move to deeper waters during winter. The migratory species, such as
small yellow croaker, hairtail, and Pacific herring, have distinct seasonal
movements and some, like the chub mackerel, Spanish mackerel, and
filefish, migrate out of the Yellow Sea to the East China Sea in winter.
The distribution of these two groups often overlaps, especially in
overwintering and spawning periods. When water temperatures begin to
drop significantly in autumn, most resource populations migrate offshore,
toward deeper and warmer waters, and concentrate mainly in the Yellow
Sea depression. There are three overwintering areas, namely: the mid-
Yellow Sea, which lies at 34-37°N and with depths of 60-80 m; the
southern Yellow Sea, which lies at 32-34°N and has depths of about
80 m; and finally, the northern East China Sea. The deep-water areas of
the central Yellow Sea and northern East China Sea are the overwintering
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grounds for most species that migrate over long ranges. Clearly, these areas
must be protected from pollution and overfishing.

There are also several important concentrations of vulnerable resources
in the Yellow and East China Seas [Morgan and Valencia, 1992b]. The Ryukyu
archipelago in the East China Sea harbors whale calving grounds, turtle
breeding areas, coral reefs, mangroves, protected areas, and marine mammals.
There is also a remarkable concentration of turtle breeding areas, mangrove
stands, coral reefs, and protected areas in the Sakashima Gunto. The
Japanese island of Shikoku and its southern outlier have all these vulnerable
resources, except for whale calving grounds, and in addition, harbor
numerous aquaculture sites. The heavily used Korea Strait is a spawning
ground for both demersal and pelagic fish, as well as whale calving areas.
The island of Taiwan is enveloped by mangrove and coral reef sites,
protected areas, and aquaculture sites. And the southwest coast of Korea
also has many aquaculture sites and protected areas. These vulnerable
resources would be priority areas for protection under a regional marine
environmental protection regime.

Jurisdictional Claims and Disputes*

There is considerable diversity and overlap in maritime claims among
the region’s entities. Russia claims the entire group of maritime zones
permitted by the 1982 UN Convention on the Law of the Sea. Its claim
to territorial seas that are 12 nautical miles wide dates from 1921; a claim
to the continental shelf in terms of the 1958 Convention on the
Continental Shelf was made on 6 February 1968 and a 200-nautical-mile
exclusive economic zone, or EEZ, was decreed on 1 March 1984. DPR
Korea has not made a specific claim to the continental shelf but did claim
territorial waters of 12 nautical miles and an EEZ of 200 nautical miles
on 1 August 1977. A month before DPR Korea made its claims, Japan
proclaimed territorial seas of 12 nautical miles wide except in some critical
straits, and a fishing zone of 200 nautical miles. Japan has not made a
formal claim to a continental shelf but has agreed to joint development
with RO Korea for the shelf between them. RO Korea claimed territorial
seas of 12 nautical miles on 30 April 1978, except in Korea Strait, and
made a general claim to a continental shelf in a presidential proclamation
dated 18 January 1952. In 1996, China, Japan, and RO Korea formally
claimed overlapping 200 nautical miles of EEZs.

China claimed territorial waters spanning 12 nautical miles wide in
a declaration dated 8 September 1958. There have also been announcements
by the Ministry of Foreign Affairs concerning its continental shelf On 15

4 Based from Prescott [1992] and Dzurek [1992].
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March 1973, after the Glomar IV had been drilling in areas authorized by
RO Korea, China asserted that the seabed resources along the coast of
China belonged to China. On 14 February 1974, China reserved all rights
over the continental shelf extending from its coast, including that under
the East China Sea. This release mentions the principle of natural prolong-
ation for the first time. China has never published precise limits to its
continental shelf, but appears to claim the entire shelf in the East China
Sea up to the Okinawa Trough.

Taiwan extended its claim to a territorial sea to 12 nautical miles in
September 1979 and at the same time claimed an EEZ of 200 nautical
miles. Taiwan did not sign the Convention because it has no diplomatic
relations with Jamaica, and the United Nations Credentials Committee
would not accept the credentials of Taiwan’s delegates.

In order to avoid confrontation and conflict, unilateral maritime
claims in Northeast Asian seas were generally not explicit. But this also
means little progress has been made in negotiating bilateral marine
boundary agreements. Only 2 out of the 11 potential boundaries have been
defined. Boundary agreements include the agreement between Japan and
RO Korea, signed on 30 January 1974, which defined their continental
shelf boundary for about 260 nautical miles through the Korea Strait and
the western entrance to the Yellow Sea. More significantly, the agreement
details the two countries’ joint development of their overlapping continental
shelves in the northern East China Sea. In January 1986, DPR Korea and
Russia assigned an agreement on their common continental shelf and
EEZ boundary.

Potential and actual disputes abound. For example, although
DPR Korea announced an EEZ claim that extends only to the “half-line”
the agreed boundary between DPR Korea and Russia apparently extends
to the central portion of the Yamato Bank fishing ground and thus, would
not be acceptable to Japan and RO Korea. Three potential boundaries are
complicated by serious disputes over ownership of islands. These are
Tok Do/Takeshima between RO Korea and Japan, the Diaoyutai/Senkaku
Islands between China and Japan, and the Northern Territories/Southern
Kuriles between Japan and Russia.

Despite the lack of precision in the definition of bilateral marine
boundaries, friction has so far been minimal. Although maritime regimes
governing activities in disputed areas are nonexistent, weak, or frequently
ineffective, governments have avoided catastrophic situations by controlling
the extent of their economic and technological activity. Countries generally
seem to use marine areas that clearly belong to them and avoid zones
where conflict could arise. The disputed areas are political frontiers.
Furthermore, China, Japan, Taiwan, and RO Korea have avoided creating
serious situations by generally limiting prospecting for oil and natural gas
to nondisputed sections of the continental margin.
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There are, however, important exceptions. They include exploration
in the Japan and RO Korea joint development zone, which is opposed by
China; Chinese and Japanese exploration in the East China Sea in areas
claimed by both; and scientific research by both RO Korea and Japan in
disputed areas of the Sea of Japan. Fisheries incidents in disputed areas
are also too common and occasionally become violent.

The Political Context

Northeast Asia has long been a security complex [Buzan, 1991] involving
Russia, China, Japan, and the United States. Here, bilateral and regional
issues have global implications and vice versa. During the Cold War,
international relations in the region were heavily influenced by the
dynamics between the Soviet and the U.S. and were thus almost
indistinguishable from the global system [Morrison, 1993]. With the end of
the Cold War, however, the layering of conflict involving outside powers
has peeled away to reveal an emerging Asia-Pacific system. The future
central dynamic of this system is likely to depend on relations among the
Northeast Asian countries themselves. In the past century, these relations
have been characterized by cyclical patterns of amity and enmity, frequent
tension between the strongest powers in the region, and resultant attempts
to forge alliances with the lesser powers. Moreover, Northeast Asian
countries have operated on the basis of “worst case” scenarios. The large
powers were motivated by a fear of being isolated by the other powers;
the lesser powers most feared a hegemonic alliance of the two strongest
powers [Oksenberg, 1993]. Most intra-regional conflicts tend to be along the
boundaries between the major powers — the Korean Peninsula, Taiwan,
Manchuria, Mongolia, and Sakhalin, or the Kuriles. The seas between these
powers were a dangerous frontier as well.

Because survival has ceased to be the prime concern of powerful
states, their quest for relative gains has become less driven and consistent.
Some argue that their behavior can now best be understood in the context
of international institutions that both constrain states and make their
actions more predictable [Keohane, 1990]. Most Northeast Asian governments
are now more motivated toward maximizing wealth than control over
territory and their increasing economic interdependence makes outright
conflict too costly. With the development of political multipelarity and
the abandonment of Stalinist economic models, economic relationships
have begun to develop a more “natural” pattern. These economic relations
have the tendency to concentrate in boundary areas where adjacent regions
have obvious econemic complementarities. These regions are the so-called
“natural economic territories,” or NETs [Scalapino, 1993], and they include
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southern China, the Yellow Sea Rim, the Tumen River area, and the Sea
of Japan Rim.

The trans-Pacific economic axis which was very prominent during
the Cold War, is being gradually modified by more multidirectional intra-
Asian relationships [Morrison, 1993]. This multidirectional pattern implies a
more diversified set of cooperative and conflictual economic relations in
much of the North Pacific, creating a need for rules, codes of conduct,
and harmonization of domestic practices affecting international transactions
and, thus, regional institutions. Indeed, economic interaction across
ideological and political boundaries is creating a “soft” regionalism in
Northeast Asia. It is one which lacks organizational structure but which is
accepted and even encouraged by governments [Scalapino, 1992]. This cross-
border economic exchange and the emergence of NETs raise questions of
jurisdiction and control. At the same time, these two encroach on national
sovereignty. Nationalism is being rekindled and is competing with
internationalism and regionalism in the formulation and implementation
of national policies. The interplay between localism, nationalism, and
internationalism will be a major theme of political relations in Northeast
Asia for several decades to come.

Within this overall direction, some traditional concerns are likely to
persist [Morrison, 1993]. China and the two Koreas worry about an independent,
assertive, militarily resurgent Japan. Japan and RO Korea worry about a
China that can combine economic development and political will not just
to attain genuine military power but also to project it. Additionally, all
Northeast Asian states wonder if, when, and how Russia will reemerge as
a major power and what that will mean for them. The nature of Sino-
Japanese relations remains a major question for the future of the region
and has the potential of being the central axis not only of Northeast Asia
but for the larger North Pacific or Asia-Pacific regions as well. Strategic
cooperation, rather than conflict, between the two is critical to the future
of Asia [Brzezinski, 1994]. These two powerful countries need to work out a
new relationship with each other more or less by themselves, in a regional
environment in which ideology and other powers are not major factors,
for example. The eventual relationship between the two will likely be a
product of the redefinition of their own roles in the region and the world
at large.

A positive scenario is a China and Japan that have assumed positions
of influence and responsibility in global affairs, whose economic systems
interact in a mutually beneficial manner, and whose political and cultural
values are not offensive to each other or to the rest of the world. In this
positive scenario, China and Japan will also develop effective modes of
governing their own countries and cooperating with each other on bilateral
and regional issues, including ocean management.
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In a negative scenario, China and Japan will remain insecure in their
places in the world and in their relations with each other. Nationalism
grows in both countries as a reaction te increased economic interaction
and influence on each other and to outside pressures to change their
systems. Nationalism in China is being used as a glue to hold its society
together, while in Japan it may stem from economic malaise and sense of
unfair treatment. As nationalism grows, so do military budgets and
capabilities. The alliance between the U.S. and Japan increasingly fuels
China’s suspicions. Historical and transborder issues are politicized.
Maritime frontiers, in particular, become dangerous “no man’s land,” and
territorial disputes, such as the Senkakus/Diaoyutais, reemerge as “hotspots.”

These scenarios are painted in rather stark fashion. The future of
Sino-Japanese relations is likely to be characterized by elements of both
cooperation and tension or conflict. The contrast, however, illustrates that
this relationship can have strong positive or negative effects on the overall
political environment and the development of regional regimes in
Northeast Asia. Unfortunately, the negative scenario seems more applicable
at present.

The Korean Peninsula has, for most of this century, remained a
potential locus of rivalry among the North Pacific’s large powers. But
because of the normalization of relations of both Russia and China with
RO Korea, DPR Korea no longer constitutes an impediment to most forms
of regional political and economic relations among other countries.
Pyongyang itself has extended tentative feelers towards greater regional
economic cooperation, including its participation in the Tumen River Area
Development Project, in international economic forums, and in environ-
mental protection efforts, especially in the marine sphere [Valencia, 1994a.

Developing Regionalism

Northeast Asia and the North Pacific are almost unique for their
lack of regional institutions. Buzan [1993] notes that Asia is remarkable
for “its combination of several quite highly industrialized societies, with a
regional international society so impoverished in its development that it
compares poorly with even Africa and the Middle East.” This
impoverishment reflects the conflicts among the governments in the
region, particularly the divided countries which create enormous problems
of membership.

Although solutions to divided states and regional problems are
primarily the responsibility of the parties immediately concerned, they
cannot be resolved solely by those parties because external states are also
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involved, be it directly or indirectly [Scalapino, 1992]. Thus, solutions to
Northeast Asian regional issues must be sought through a series of
concentric arcs: the immediate parties, the vitally interested external
nations, and the regional or international organizations that can exercise
influence or provide assistance.

The end of the Cold War has not necessarily made the prospects for
a stable regional order any brighter. Instead, the two major powers in the
region, China and Japan, are suspected of aspiring to impose a post-
American hegemonic stability in the region. Both, however, presently lack
the “comprehensive power” capacity and status to do so [Funbashi et al., 1994].
The question, then, is whether Northeast Asian countries can embrace an
institutional mechanism for regional stability.

The decline of Pax Americana is relevant to the study of maritime
issues in Northeast Asia. Throughout the Cold War era, Northeast Asia
achieved some stability as a product of American hegemony [Cumings, 1992].
With the end of the Cold War, that hegemonic stability is increasingly being
called into question. At the same time, the dynamics of Northeast Asian
regional political and economic competition calls for more concerted
regional efforts to deal with the management of critical natural resources,
particularly those shared by all the Northeast Asian nations, such as the
marine environment and its living resources. The absence of an external
hegemony in maritime management [Haggard and Simmons, 1987] satisfies an
important condition for the application of multilateralism in a regional
context. Because it may be extremely difficult to achieve multilateral
cooperation for common security in Northeast Asia, an a la carte approach
focusing on specific issues is more appropriate [Segal, 1991]. Thus, present
political trends provide an unequaled opportunity to think beldly and to
be innovative about solutions to problems of international relations, in
general, and about maritime regime building in Northeast Asia, in particular.

Regionalism is also becoming more attractive to developing states.
This is due to two reasons. The first is their growing political maturity.
The second is the perceived potential of regionalism to promote their
economic development and to mitigate their disadvantaged position in
the international system [Taylor, 1990]. Some argue that multilateral norms
and institutions can make significant contributions toward stabilizing the
peaceful transformation of the international system and that they are likely
to become increasingly important in the management of change at the
regional level [Ruggie, 1993]. Indeed, we agree that transnational ocean
resource issues and conflicts can be turned into epportunities to build
confidence, dampen frontier tension, and improve relations in this region
that is so critical to world peace and prosperity.

Already apparent is a gradual development of a thin net of regional
institutions covering the region in the economic, environmental, and to a
lesser degree but within a broader Asia-Pacific framework, the political
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arenas. The world and the Asia-Pacific region, in particular, are
demonstrating a renewed interest in multilateralism [Ruggie, 1982].
Economically, the principal broad-gauged quasi-governmental institution
is the Pacific Economic Cooperation Council (PECC), which grew out
of a 1980 Conference in Canberra. The intergovernmental Asia-Pacific
Economic Cooperation forum (APEC) followed in 1989 and consists of
annual ministerial meetings and 10 working groups. The heads of
government met in a leadership conference in conjunction with the APEC
ministerial meeting in Seattle in November 1993 and have done so since
[Baker, 1993a, 1993b; Far Eastern Economic Review, 1995]. PECC includes among its
membership all the major North Pacific economies, with the exception
of DPR Korea, which does not participate. APEC, on the other hand,
does not include Russia.

In the security arena, the outstanding recent event has been the
formation of the 18-member ASEAN Regional Forum (ARF) which was
created to discuss Asia-Pacific region-wide security issues [Ching, 1994]. The
ARF includes all the great powers of the North Pacific. RO Korea has
tabled a proposal for a Northeast Asia Security Dialogue [Choon, 1994]
within the ARF

An informal or Track-Two approach has also emerged in the form
of the Council for Security Cooperation in the Asia-Pacific (CSCAP).
This is a multilateral, nongovernmental organization dedicated to promoting
security dialogue in the Asia-Pacific region. This council supports, among
others, multilateral approaches to regional conflicts and the creation of
multilateral mechanisms to promote dialogue on effective governance. In
this context, its working group en maritime security has been very active
[Pac Net, 1994].

Indeed, the development of both formal and informal channels of
communication has been a characteristic of Asia-Pacific cooperation, as
well as an essential step in the process of institutionalization [Higgott, 1993;
Aggarwal, 1993]. In this sense, the ASEAN approach to political understanding
and cooperation may be quite relevant to Northeast Asia [Morrison, 1993].
Through ASEAN, habits of consultation and even a nascent feeling of
regional identity were cultivated, increasing sensitivities within governmental
elites to each other's interests and developing some norms for how to
conduct their relations with each other. The ARF, supplemented by
CSCAP and more frequent meetings of permanent officials, might build
confidence in Northeast Asia for similar but separate arrangements.

These trends are important because what is most worrying about
potential conflict in Northeast Asia is that it would take place in a region
which has diversity and disputes that have never been ameliorated by
multilateral cooperation and where security has always been defined by
military might. A fundamental question for peace in the region may
consequently revolve around the prospects for multilateralism. This may
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be especially so in the case of China, and to a lesser extent, DPR Korea.
Clearly, China’s power and influence will grow in the years ahead and
this is itself a strong argument for involving China in emerging regional
tasks and institutions. Undoubtedly, the first step toward the peaceful
settlement of international conflicts is the creation of a sense of
international community [Morgenthau and Thompson, 1985; Scalapino, 1994]. The
creation of such a community presupposes at the very least the mitigation
and minimization of conflict so that the interests and common needs
shared by different nations outweigh the interests separating them.
Common recognition that even a poor regime is better than none compels
nations to collaborate to the extent of developing a minimally satisfying
solution. A functional approach can help the growth of positive and
constructive common work, habits, and interests. This decreases the
significance of boundaries or conflicting claims by overlaying them with
a natural growth of commeon activities and administrative agencies. The
challenge for the region, then, is to find a variety of multilateral
arrangements that will demonstrate that a habit of dialogue and working
together can build common security. Tactical learning, in which the
behavior of states towards cooperation is changed, must give way to
complex learning, in which values and beliefs about reaching goals through
cooperation are changed [Higgott, 1993].

Relevant Parties in Regional Regime Building

The principal relevant parties comprise four groups, namely: the
national governments of littoral states; the national governments of outside
states with particular maritime interests in the region; international
agencies; and private companies. Although these actors are arguably the
most important, others include provinces, ministry and agency bureaucracies,
and increasingly, in Japan, Russia, and RO Korea, private interest groups
or nongovernmental organizations (NGOQOs). The interests of these actors
sometimes overlap, but are seldom identical and they frequently conflict.

For the Sea of Japan, the littoral states include DPR Korea, Japan,
Russia, and RO Korea. For the East China Sea, the littoral states include
China, Japan, DPR Korea, RO Korea, and the economic entity of Taiwan.
Principal outside states with varying degrees of interest in the Sea of Japan
region are China, Mongolia, and, in the realm of security, the United
States. For the East China Sea, the circle widens beyond Mongolia and
the United States to include principal commercial users of the sea lanes,
such as Australia and ASEAN.
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International agencies with marine relevance that have interests in
the region include the Asian Development Bank with its investments in
marine-related projects; the United Nations Environment Programme
(UNEP), which has the Northwest Pacific Region Action Plan (NOWPAP,
including China, DPR Korea, Japan, RO Korea, and Russia); the International
Maritime Organization (IMQO), which promotes treaties on safety at sea
and prevention of ship-sourced pollution; the Intergovernmental
Oceanographic Commission whose Subcommission for the Western Pacific
(WESTPAC) includes the Northeast Asian Seas and its coastal countries
in its coverage; and the fisheries programs of the Food and Agriculture
Organization of the United Nations. In addition, there are several
intergovernmental organizations whose terms of reference include Northeast
Asian Seas. One is the North Pacific Marine Science Organization (PICES)
which includes Canada, China, Japan, Russia, and the United States.
Another is the Japan-East China Sea Surveys (JECSS) involving China,
Japan, and RO Korea. Still another is the GEF Large Marine Ecosystem
project focused on the Yellow Sea (YSLME). The Partnerships in
Environmental Management for the Seas of East Asia (PEMSEA) plays an
important role in capacity building and networking among key countries
in the region. The fourth group comprises private companies such as
shipping firms, oil companies, and banks, both within and outside
the region.

Although the decisions of state-level actors are usually considered
the principal factors in regional marine management and cooperation, this
assumption is being eroded by recent and rapid changes in the political
arena. Accepted perceptions of the operation of the political system itself
are being challenged [Keohane and Nye, 1977], including the very ability of the
traditional international structure of independent nations and states to
respond to new global challenges. The growing influence of NGOs such
as national interest groups or multinational corporations is receiving
increased attention. In the past, industrial actors were seen largely as
national organizations which affected only the policies of their local
governments. Now, it is increasingly recognized that they are also
independent “transnational” actors, often with interests in many states, who
influence international decisionmaking and offer their “flag” states
new forms of leverage on the policies of other countries.

Also emerging are new conceptions of old actors. The study of
“transnational” relations has provided a new perspective of just what
constitutes international politics. It is a perspective which has undermined
the old concept of the state itself. With the diversification of actors and
issues, various competing bureaucratic interests act across national
boundaries, carrying on their business subnationally or “transgovern-
mentally,” building foreign alliances in much the same way as the new
nongovernmental actors. These new insights into the interactions of
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national and international actors are changing the concept of the nature
of the international organization itself. Thus, international organizations
can be viewed as clusters of intergovernmental and transgovernmental
networks. Within these organizations, there is a continuous mixing of
officials dealing with such a variety of issues that the function of the
agency may be as much a place to activate potential coalitions as to engage
in more formalized undertakings.

The Growing Prominence of Maritime Security Issues
in Northeast Asian Multilateral Cooperation

Maritime issues are rising to the forefront of Northeast Asian security
concerns [Ball, 1994]. The Convention on the Law of the Sea has introduced
new uncertainties and conflict points into Asia, particularly in regard to
EEZ and continental shelf claims and boundaries. Many emerging lines of
communication, illegal fishing, and exploitation of others’ offshore resources
are essentially maritime in nature. Addressing issues like environmental
protection, illegal activities at sea, and resource management necessitates
acceptance of broader responsibilities and different priorities by military
authorities, both for force structure development and their operations and
training [McCafrie and Bateman, 1995]. These concerns, together with the
requirements for defense self-reliance and force modernization, are reflected
in the significant maritime dimension of the current arms acquisition
programs in the region. A few examples are maritime surveillance and
intelligence collection systems, multi-role fighter aircraft with maritime
attack capabilities, modern surface combatants, submarines, anti-ship
missiles, naval electronic warfare systems, and mine warfare capabilities.
Unfortunately, some of these new capabilities tend to be more offensive,
inflammatory, and, in conflict situations, prone to inadvertent escalation.
It is increasingly recognized that regional mechanisms must be instituted
to address these issues.

Within the security sphere, the growing acceptance of the notion of
comprehensive security [Barnett, 1984; Lancaster and Gellman, 1994] is a positive
development for maritime regime building. Comprehensive security
implies that security should and can be achieved through a web of
interdependence, including cooperation in economic development and
scientific research and a general enhancement of human interactions. In
this perspective, military might alone does not define security nor generate
long-term peace. Indeed, the failure to comply with basic standards of
good neighborliness, such as preventing or notifying neighbors about
transnational pollution or carrying out transboundary environmental
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cleanup and impact assessments can cause significant tension. The concept
of “comprehensive security” is gaining currency among policymakers in
the Asian region.

A corollary of both comprehensive security and increasing
interdependence is cooperative security. The concept of cooperative
security holds that it is necessary to acknowledge the complex linkages
between conventional and uncenventional forms of security threats. Thus,
focus is shifted to the creation of “habits of dialogue” and multilateral
norms and instruments for building confidence, reducing threats, raising
the cost and threshold of confrontation, and the peaceful resolution of
disputes. Cooperative security is based on three main ideas, namely:
(1) security with one’s neighbors as opposed to security against them;
(2) a broad interpretation of security threats to include, among others,
environmental degradation and resource access; and (3) an emphasis on
multilateral institutions and processes for managing regional issues and
promoting habits of dialogue and cooperation [Acharya et al., 1995].

Asian specialists list the following maritime problem areas as
requiring greater cooperation: piracy, smuggling, illegal immigration,
transnational oil spills, incidents-at-sea, search and rescue, navigational
safety, exchange of maritime information, illegal fishing, and management
of resources in areas of overlapping claims [Hitchcock, 1994; Paik, 1994; Weeks,
1995; Meconis and Weeks, 1995].°> These issues are all maritime safety problems
of a civil, as opposed to a military nature. Proposals for maritime
cooperation can be formulated not against a single adversary but rather
to deal with common problems of crime, human depredation, pollution,
and natural disaster. Progress on the harder issues may well depend on
successful development of a softer, essentially civil, maritime safety regime.
Certainly, successful cooperation in the marine realm can build the
confidence necessary for initiatives in other spheres and for the jump
from tactical to complex learning.

Arguably, the most significant of the current proposed maritime
confidence and security building measures is the concept of regional
oceans management [McCafrie and Bateman, 1995]. There has been considerable
progress in this regard in the Pacific, particularly for environmental
protection, in the form of the South Pacific Regional Environment
Programmef and fisheries, through the South Pacific Forum Fisheries
Agency’ Although numerous organizations have been proposed or

> For background and specific proposals for cooperation in a variety of maritime sectors, see
Morgan and Valencia [1992a] and Valencia [1988, 1989a, 1990a, 1990b].

6 Agreement establishing the South Pacific Regional Environment Programme (SPREP),
Apia, Western Samoa, 1993, found at //sedac.ciesin.org/pidb/texts/acrc/SPEnviro.txt. html.

7 South Pacific Forum Fisheries Agency Convention, Honiara, Solomon Islands, 1979, found
at //sedac.ciesin.org/pidb/texts/acrc/SPFishAg. text html.
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established for this purpose in Southeast Asia, most progress in ocean
management ends up being bilateral rather than multilateral.

Multilateral management of Northeast Asian seas, however, will be
especially complicated. Although the littoral states share the same historical
and cultural background, they differ in internal political systems, external
economic alignments, and levels of economic development. Indeed,
relations among the states bordering this marine region have been tenuous
and even estranged. For the past half century, the political environment
in the Northeast Asian region has inhibited multilateral ocean management
programs. For Northeast Asia, the end of the Cold War, the extension of
maritime jurisdiction, and the coming into force of the Law of the Sea
Convention provided a narrow window of opportunity to forge a new
order for regional seas before resurgent nationalism further complicates
these issues.

The last few years have witnessed both significant positive and
negative developments in maritime confidence and security building in
Northeast Asia. There seem to be several common factors encouraging
positive developments. New bilateral fisheries agreements, such as those
between China and Japan in 1997, China and RO Korea in 1998, and a
prior notification agreement signed between China and Japan in 2001 are
clearly conflict-avoidance mechanisms. They were a result of a past practice
of maritime conflict avoidance, the introduction of the EEZ regime,
conflicting claims, an increasing frequency and intensity of incidents, and,
above all, domestic political pressure in Japan and RO Korea. In sum,
leaders considered the political relationships between China, Japan, and
RO Korea too important to be undermined by the rising nationalism
accompanying these disputes. These decisionmakers concluded that it was
in these countries’ common interest to compromise and reach at least
interim solutions. On the negative side, however, a very confusing fisheries
arrangement involving RO Korea, Japan, and Russia was allowed to fester
much too long before cooler and wiser heads eventually prevailed. By not
short-circuiting this seemingly innocuous fisheries dispute, more fundamental
differences were allowed to surface. These included the question of
sovereignty over the southern Kuriles and lingering suspicion and animosity
left over from World War I1.

The rise of piracy and the possibility of maritime terrorism have
stimulated competition among outside powers to forge and lead regional
arrangements. The Tokyo Declaration of December 2003 calls for
enhancement of Japan’s and ASEAN'’s cooperation in counter-terrorism,
anti-piracy, and combating transnational crime® The Regional Cooperation
Agreement on Anti-Piracy in Asia was adopted in November 2004 by

8 Tokyo Declaration for the Dynamic and Enduring Japan-ASEAN Partnership in the New
Millennium, 11-12 December 2003.
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ASEAN, Japan, China, RO Korea, and India, and is presently being
implemented [UPI Intelligence Watch, 2005]. China hosted the first consultation
meeting on regional maritime cooperation with ASEAN in 2005
[Jianhua, 2005].

The leadership of an outside maritime power, the United States,
has also led to maritime cooperation in the war against terrorism. It is
not clear, however, how long-lasting and robust this cooperation will be.
Unilateral actions by the same leader have created concern regarding the
role and rule of international law and what may be expected of cooperators.
Moreover, there is growing concern regarding military and intelligence-
gathering activities in the EEZs, such as U.S. reconnaissance flights around
China and Chinese flights around Japan. China’s increased intelligence
activities around Japan may also be linked to U.S. leadership, such as the
enhanced security alliance between the U.S. and Japan and the heightened
suspicion this created in China. The DPR Korea spy boat incident in
Japanese waters and the DPR Korea and RO Korea clash in the Yellow
Sea stem from the unresolved situation on the Korean Peninsula. The use
of force in these incidents was particularly alarming. Finally, the increased
acquisition of maritime power and the festering disputes over islands and
maritime space continue as an integral part of the security mosaic in
Northeast Asia. Thus, the obstacles to maritime regime formation include
diverse fundamental national interests and high politics. It is clear that
where relations are poor and colonial era or Cold War disputes linger, as
is evident in the relations between DPR Korea and RO Korea, China and
Taiwan, and the Northern Territories and Southern Kuriles, maritime
incidents can easily and rapidly escalate tension and even result in conflict.
Track-Two dialegues have not made much of a direct contribution to
maritime confidence building in Northeast Asia.

There are two obvious trends in the building of maritime confidence
and security. One is positive and the other is negative. The positive trend
is the construction of a diverse web of bilateral understandings and
exchanges which can expand and have a spillover effect on relations in
general. Given this network of arrangements, a multilateral agreement on
a “code of conduct” for Northeast Asian seas would be a natural next
step. Initially, multilateral arrangements should address common maritime
problems like search and rescue, environmental protection, drug trafficking,
and smuggling. Additionally, successful cooperation in ocean management
could spill over into trust-building among coast guards and navies. Of
relevance here is the U.S. proposal for a Maritime Domain Awareness
System for the region which may be defined as “the effective understanding
of anything associated with the maritime domain that could impact the
security, safety, the economy or the environment.” But to build a truly
effective system, the cooperation of all Asian littoral countries is required
[Johnson, 2005].
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There are hidden constraints even in positive trends [East-West Center,
2001]. There is no single comprehensive institution or initiative and while
the multiple parallel dialogues overlap in participants, objectives, and
focus, some critical issues are neglected. Nevertheless, this structure of
multiple communities, or communities within communities, seems to
work because there are linkages between them [Fast-West Center, 2001].
However, existing navy-to-navy contacts and cooperation seem to be more
tactical than strategic. Therefore, the convergence of proposals by China,
RO Korea, and Russia for a multilateral security forum for Northeast Asia
is very significant.

The positive trend is, nevertheless, overlain with a larger security
dilemma. This dilemma is a pre-existing pattern of suspicion and distrust
based on fundamental political and ideological differences which extend
like sensitive tentacles into the maritime sphere. Therefore, the extension
of jurisdiction and the nationalism that accompanies it, combined with
enhanced armament and technology, have made the maritime frontier
more dangerous for political relations. Moreover, two new ingredients
must be considered. These are the U.S.-led war on terrorism and the
potential confrontation with, or enhanced embargo of, DPR Korea. These
developments will have a profound effect on maritime confidence building,
These can enhance relations between allies or deepen the suspicions
among the excluded or opposed. But these clouds will eventually pass,
leaving the region with the deeper security construct and the conflicting
trends in maritime confidence and security building that arise from it.

Problems and Inadequacies of Existing
Marine Environmental Regimes

There is considerable redundancy of activities envisaged under the
auspices of WESTPAC, UNDP/GEF PICES, and NOWPAP. WESTPAC
anticipates conducting training in the modeling of coastal circulation in
order to predict and control accidental oil spills. It also developed a
WESTPAC Action Plan as a followup to UNCED. Both activities appear
similar to activities contemplated by NOWPAP. However, WESTPAC
activities can also complement the strong national marine scientific and
technological capabilities in Northeast Asian states. Moreover, WESTPAC's
SEAWATCH program may be helpful in the implementation of NOWPAP.
Work by Northeast Asian WESTPAC members, which include all five
states that participate in NOWPAP, on continental shelf circulation, ocean
dynamics, paleogeographic mapping, tectonics and coastal zones, and on
MusselWatch and harmful algal blooms, focused on Northeast Asia rather
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than Southeast Asia, or is implemented on a western Pacific-wide basis
without subregional focus. The objectives of the UNDP/GEF Program
also seem to greatly overlap those of the NOWPAP and the Program also
includes DPR Korea and China in its terms of reference. A mechanism
may be needed to coordinate WESTPAC and UNDP/GEF activities with
NOWPAP, similar to the Coordinating Body on the Seas of East Asia
(COBSEA) operative in Southeast Asia.

Despite the numerous initiatives, it will clearly be far easier to
implement environmental assessment, legislation, and institutional
arrangements than a regional management and financial structure. The
concept of the EEZ is not yet ingrained in the psyche of policymakers.
Besides, the more obvious problems and the initial effects of new ones
are most likely to arise in waters close to land. National attention is,
therefore, concentrated on protecting the health of the coastal waters
rather than the offshore, especially in enclosed and semi-enclosed seas.
Moreover, countries generally resist involvement of other nations in their
coastal waters, no matter how well intentioned these involvements may
be. Despite efforts at national, regional and international levels, the current
sectoral and mono-disciplinary approach to the multiple uses of marine
and coastal resources will not provide an effective framework for achieving
sustainability. Aside from physical and ecological degradation of the coastal
and nearshore zones, and of course, nuclear waste dumping, pollution
from land-based sources is at present the single most important threat to
the Northeast Asian marine environment. It contributes some 70 percent
of the pollution load of the oceans. Intensified human activities in the
coastal zone there cannot be supported, more so if the marine environment
is considered as an “infinite sink” or receptacle for wastes and an endless
free supply of resources.

Prospects for improved transnational cooperation in resource
development and use may, thus, depend upon better understanding of
the causes and consequences of marine pollution in both coastal and open-
sea areas. Indeed, increased knowledge is extremely important to the
creation of regimes and accounts for the expansion and strengthening of
marine pollution regimes worldwide [Boczek, 1986]. The most successful
efforts to deal with marine environmental problems appear to have been
carefully nurtured with simultaneous institution-building and scientific
and treaty-drafting activities at the regional level. These activities, however,
can come about only with strong and sustained littoral state support and
state or international organizational leadership. Environmental conscious-
ness in the region must be further raised, new institutional arrangements
developed, and new economic theory applied, incorporating environmental
benefits and pollution costs. Laws must be harmonized and cooperative
monitoring achieved, particularly where future industrial development is
concerned. Particular emphasis should be placed on ocean dumping, red
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tides, and the environmental hazards of nuclear power and dumped
nuclear waste.

Another problem for true multilateral cooperation in marine
environmental management is that Northeast Asian countries have
fundamental differences in their approaches to regional cooperation in
environmental protection [Taek-Whan, 1994]. China believes cooperation in
Northeast Asia should focus on urgent issues, such as industrial pollution,
soil erosion, desertification, decrease in agricultural output, marine pollution,
and depletion of marine resources. China prefers an informal mechanism
to facilitate: (a) periodic meetings and exchange of relevant information
and personnel in environmental management, legislation, pollution control,
data monitoring and collection, resource accounting, pricing policy and
economic incentives; (b) joint research on hazardous waste, acid rain, and
environmental management; (¢) pilot projects on desulfurization in power
plants and toxic and hazardous waste treatment facilities; (d) the prevention
and control of lake eutrophication; and (e) the prevention of marine
pollution. Further, it believes that the developed countries in the region
and certain international institutions should contribute technical and
financial assistance to projects in these issue areas.

This position may reflect in part the fact that China is more an
exporter than importer of pollutants. Indeed, China considers transboundary
environmental issues to be quite sensitive. It opposes joint research on
monitoring of air pollution, ostensibly because WHO’s Global Environmental
Monitoring System (GEMS) initiative already has a program for that
purpose. But it is also possible that the reason behind China’s opposition is
that it is a main exporter of air pollution. China also supports DPR Korea’s
participation in regional environmental programs and it is also possible that
this could be because it may be exporting pollutants to China.

Regarding the establishment of a forum for regional environmental
cooperation, Japan prefers to start with an exchange of information and
knowledge and then to gradually move to policy-oriented dialogue on
common environmental concerns. Japan supports the establishment of a
central secretariat to organize meetings, publish a newsletter, and administer
subcommittees which would handle concrete issues. The country, however,
feels that the establishment of a framework for implementation of
multilateral cooperation will take many years. It believes that discussions
on a new institutional mechanism are premature and that it is preferable
to implement joint programs. Japan has suggested four priority areas for
programs, specifically: regional marine conservation, acid rain, air pollution,
and water pollution.

Japan opposes a regional forum composed solely of officials of
environmental agencies because it feels economic ministries must also be
involved. Furthermore, Japan maintains that a regional environmental
cooperative body should not become just another channel of assistance.
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Rather, it should spawn concrete projects involving sharing of domestic
experiences and monitoring of the regional state of the environment and
transfrontier pollution. Moreover, such projects should not duplicate
Japan's existing bilateral and multilateral assistance projects, including
the existing UNEP Environmental Technology Centers in Osaka and Shiga.
Russia clearly requires financial assistance to protect its environment.
It prefers ecosystem-based management and more practical and action-
oriented cooperation programs. On the other hand, RO Korea emphasizes
the necessity of regional cooperation for environmental protection. The
country feels that such cooperation should include both technical projects
preferred by China and environmental management projects, such as a
joint survey of the state of the environment, that are preferred by Japan.
In fact, RO Korea attempted to arbitrate between China and Japan by
proposing a top priority project in energy and air pollution. RO Korea
also supports a coordinating mechanism for environmental assessment
and management which would channel financial assistance from UNDP
and ADB and institute regional projects. RO Korean priorities include
transboundary air pollution, marine pollution, capacity building, technical
cooperation, and waste management. It is also concerned that the many
initiatives on environmental cooperation in Northeast Asia be harmonized.
The most formal forum, the Senior Officials Meeting, has revealed
the sharpest differences. China opposes a focus on transboundary air
pollution; Japan opposes new institutionalization of cooperation and
providing financial assistance to it. RO Korea supports both approaches.
These disparate positions may be explained in part by the perceptions that
China is more an exporter than an importer of marine pollutants. Japan is
neither, except for oil that may be spilled from its tankers. RO Korea is
perhaps more an importer than an exporter of pollutants. Russia certainly
exports more marine pollutants and DPR Korea probably exports more
than it receives. Therefore, at this stage, less formal forums appear more
efficient because they do not produce highly binding mechanisms. Although
inconsistencies and overlaps exist, different forums may actually play
complementary and reinforcing roles and thus support a trend towards
establishment of an efficient cooperative regional mechanism.

The Changing Situation and the Inadequacies
of the Existing Fisheries Regimes

Although the Northeast Asian entities have undertaken unilateral
and bilateral measures to regulate foreign fishing in their claimed waters
[Valencia, 1990a], none of the regulatory regimes include all coastal or fishing
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nations. Indeed, there are vast areas that are not covered under any formal
agreement and some areas where agreements appear to overlap. Accordingly,
there is no forum wherein all Yellow Sea or East China Sea fishing nations
can meet to discuss the distribution of catches. Moreover, discussion of
Sea of Japan and Yellow Sea shared stocks must include DPR Korea. This
situation constrains the sharing of scientific information. The bilateral
agreements attempt to share catches of shared stocks. But the bilateral
fisheries commissions established under the agreements generally do not
publish their decisions or results of scientific deliberation for peer
evaluation or general public information. Without information on the
basis for decisions made, the necessity of and rationale for the regulations
can neither be fully understood nor can their success be evaluated. This
situation creates the possibility that competitive bidding could drive quota
allocation, which could undermine stock management.

Despite some advantages, notably the lack of overt conflicts over
fisheries due mainly to self-restraint, the present regime is fundamentally
flawed. Few species can be managed by only one country. Although the
stocks are often transboundary in distribution and affects two or more
states, there is no corresponding multinational body to manage them.
Additionally, the parties concerned often produce significantly different
resource assessments. Japan is the fisheries hegemon, with a virtual
moneopoly of information. Even so, there remain significant knowledge gaps.
One such example involves the stocks in the Seas of Japan and Okhotsk.

In theory, this system comprising an interlocking web of bilateral
agreements dominated by one nation, Japan, could successfully manage
the region’s fisheries, particularly if hidden factors serve to make the
regime more equitable. But the extension of jurisdiction by all the states
in the region, the development of China’s offshore fishing capability, the
utilization of unconventional species, and the full or overexploitation of
most stocks indicate a need for regime change. The fact that many species
are overfished is itself indicative that the system is not working. It also
underscores the need for multinational monitoring and regulation of this
multispecies fishery, and ultimately, of fair allocation of the resource.

Prospects for Maritime Regime Formation

General Integrative and Non-integrative Factors

Now that all the coastal nations in Northeast Asia have formally
extended their maritime jurisdictions to 200 nautical miles or more over
resources and many activities, almost no marine area is left unclaimed
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and many areas are claimed by two and even more countries. Clearly, the
countries bordering the Northeast Asian seas are trying to identify and
pursue their national interests in the oceans. But many ocean resources
and activities, such as fish and fishing, pollutants and environmental
protection, sea lanes and shipping, and hydrocarbon-bearing basins and
hydrocarbon exploration, are transnational in character. As nations gain
sufficient understanding of the transnational and interdependent character
of the ocean environment and the resources and activities that it harbors
and sustains, cooperation will increasingly be recognized as not only
desirable but necessary.

Another fundamental integrative factor is the 1982 United Nations
Convention on the Law of the Sea. With its signing by 119 nations in
December 1982 and its coming into force in November 1994, the venue
for addressing issues of ocean law and policy moved from the global to
the regional and bilateral level. Article 122 of the Convention defines an
enclosed or semi-enclosed sea in two ways: geographically, on the basis of
its narrow physical connections with nearby bodies of water; and legally,
that it consists entirely of the territorial seas and EEZs of two or more
countries. All Northeast Asian seas, namely the Sea of Japan, the East
China Sea, and the Yellow Sea, are semi-enclosed seas. The importance
of semi-enclosed seas in the management of marine regions is emphasized
in Article 123 of the Convention, which states that:

“States bordering an enclosed or semi-enclosed sea should cooperate
with each other in the exercise of their rights and in the performance
of their duties under this convention. To this end they shall endeavor,
directly or through an appropriate regional organization:
(a) to coordinate the management, conservation, exploration, and
exploitation of the living resources of the sea;
(b) to coordinate the implemnentation of their rights and duties with
respect to the protection and preservation of the marine environment;
(c) to coordinate their scientific research policies und undertake, where
appropriate, joint programs of scientific research in the area; and
(d) to invite, as appropriate, other interested states or international
organizations to cooperate with them in furtherance of the
provisions of this article.”

The Convention provides the international legal framework within
which regional problems should be solved. The fact that all Northeast
Asian States except DPR Korea have ratified the convention legitimizes
regional cooperation in marine matters and puts pressure on DPR Korea
and Taiwan to abide by the Convention’s provisions.

A third fundamental integrative factor may be the United States’
presence in Northeast Asia. The United States maintains that it will remain
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engaged as an active player in the economic, security, and political affairs
of the Asian region. Indeed, America’s interests compel any administration
in Washington to help shape the emerging Pacific Community [Solomon,
1994]. The United States has significant influence in the region and its
encouragement and support of regional cooperative efforts may enhance
the likelihood of their taking root there and growing in degree and kind.
The political environment thus created could have positive implications
for marine regionalism there.

But regional cooperation is more easily stated as a goal rather than
implemented. A major impediment to regional maritime cooperation is a
conceptual dichotomy inherent in the Law of the Sea Convention. On
the one hand, the treaty enjoins its ratifiers to cooperate in managing
semi-enclosed seas. On the other hand, Article 56 gives the coastal state:

“(1) sovereign rights over the natural resources, whether living or
nonliving, and over other activities for the economic exploitation
of the zone; and

(2) jurisdiction as to the establishment and use of artificial islands
and other structures and installations, marine scientific research,
the preservation of the marine environment, and other rights and
duties provided at the Convention.”

Because most, if not all, of the waters of Northeast Asian seas have
been partitioned into the territorial seas and EEZs of the littoral states,
the provisions of Article 56 represent a serious obstacle to regional
cooperation unless and until the littoral states agree to yield some of their
newly won rights to a regional body.

Moreover, the relationship between perceptual regions in the ocean
and physically defined regions may be complex and confusing. Some issues
to which regional action is addressed or for which it is contemplated may
not be confined to a semi-enclosed sea or other clearly distinguishable
area [Alexander, 1981]. Indeed, decisionmakers may perceive policy problems
within a regional context but throughout an area considerably at variance
with physically defined geographic units. Thus, a marine region may be
differentiated from other areas on the basis of coastal configuration, such
as a semi-enclosed sea, but a marine region may also be identified as a
“management region,” where a well-defined management problem exists
and may be handled as a discrete issue. Third would be an “institutional”
region where one or more formal arrangements exist, namely, that area
defined by the limits of competence of a regional environment protection
effort. The limits of an “institutional” region should have some
correspondence with the limits of the “management region” within which
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exists the problem the institution is designed to address. The ideal is
where the management and institutional regions correspond with the
physical region. This is often the case in semi-enclosed seas.

A semi-enclosed sea like the Sea of Japan or the Yellow Sea can be
considered an “international management region,” that is, a natural system
or managerial unit which is not subject to the effective management of
one state. Here, artificial divisions or boundaries are overlain on trans-
national natural systems. The outer boundaries of such regions are defined
by the boundaries of natural systems and the actual or potential extent of
jurisdictional claims [Young, 1977]. Although some natural systems may
extend well beyond jurisdictional claims, legal and political realities argue
for cooperation limited to the jurisdiction of the cooperating states.
Regional arrangements are thus a supplement but not a substitute for
global administrative or managerial systems. Political differences may inhibit
the specific definition of the boundaries of a region, particularly if one or
more parties refuse or are unable to participate in a regional regime.
Fortunately, it is usually not necessary to achieve precision on the outer
boundaries of a region in order to initiate cooperation. Ambiguous
formulations allowing for differing interpretations can be used to overcome
disputes over matters of central principle [Armstrong, 1992]. Agreement on a
core area is usually sufficient, and the geographic scope of specific arrange-
ments can then evolve on the basis of experience and ad hoc negotiations.

The mobility of water, fish, pollutants, and ships is a fundamental
rationale for regional action within semi-enclosed regional seas [Alexander,
1981]. Regional action can also be an asset, if not a necessity, in acquiring
and interpreting data about the physical nature of the marine environment
within a given area. Synchronic surveys of ocean or atmospheric conditions
may be necessary to obtain a holistic understanding of natural marine
phenomena, such as water mass formation and flow. Economic incentives
for regional action may include joint contributions by countries of a region
to projects of high cost or to those ventures that demand a high degree
of technical skill or efficiency. Regional cooperation can also be an asset
in establishing rules and regulations, particularly against extra-regional
actors, such as foreign tankers which transit an international management
region. A united stand by three or more countries is more difficult for
outside shipping and other interests to assail compared to a unilateral
promulgation of regulations by a single state. Finally, there can be a
confidence-building spinoff from regional or subregional action in marine
activities to cooperative activities in economic and security spheres.
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Useful Lessons and Their Applicability to Northeast Asia

Reasonably successful and comprehensive multilateral regimes have
been created for the Baltic,” the North,'” and the Mediterranean'' Seas,
and the South Pacific Ocean. Attempts at functional marine regionalism
have been made in the South China Sea [Djalal, 2001] and the Indian Ocean
[Jayewardene, 2001]. From these and other examples, it is possible to deduce
some general factors that favor or retard multilateral maritime regime
formation. These factors may be applicable in Northeast Asia.

First of all, the parties must share norms of behavior [Miles, 2000].
This is important because norm-guided behavior is the minimum
requirement for regime existence [List and Rithberger, 1998]. Furthermore,
norms affect the values placed by participants on actions and strategies
regardless of their consequences. They also affect perceptions of policy
options, including the tendency to take advantage of opportunities. Clearly,
member countries must perceive that the benefits of participation in a
cooperative arrangement outweigh costs. Benefit and cost considerations
include direct benefits, such as better use of marine resources, as well as
indirect benefits, such as the advancement of a state’s aspirations for
regional leadership. In the initial stages of cooperation, costs should be
kept as low as possible.

Also relevant in benefit and cost considerations are the objectives
and functions of the arrangement. Multiple-use regimes have found it
difficult to overcome the frequently contrary factors that create their
need [Juda and Burroughs, 1990]. Multiple-use approaches lack a vigorous
political constituency because these usually form around a single use. By
their very nature, multiple-use regimes partition opportunity among
interest groups and thus create a more complex political milieu. They
must also overcome segmented entrenched interests, which are comfortable
with single use regimes. These interests include agencies within govern-
ments, which tend to resent allocation of funds, personnel, and authority
to international endeavors.

9 For background, analysis, and proposals for cooperation in the Baltic Sea, see Iilstra [1992];
Kullenberg [1986]; Dybern and Fonselius [1986]; ICES [1986]; Pedersen [1982]; and Voipio
[1981].

19Eor background, analysis, and proposals for cooperation in the North Sea, see Andresen
and Flostad [1988]; Carison [1979]; Peet [1986]; Smith et al. [1984]; Smith and Lalawani
[1984]; Young and Fricke [1975]; Andresen [1989]; and Andresen [1995].

W For background, analysis, and proposals for cooperation in the Mediterranean Sea, see
Boxer [1978]; Chircop [1992]; Ginsburg et al. [1974]; Vallega [1988]; Holt [1974]; UNEP
[1978]; UNEP [1980]; Protocol for the Protection of Mediterranean Sea Against Pollution
from Land-based Sources [1982]; MARPOL 73/78: The International Convention Concerning
Pollution and the Mediterranean [1986]; and UNEP [1985].
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It appears, then, that sector-specific approaches have a greater chance
of success than some supranational or multipurpose system that seeks to
perform a multitude of functions within the framework of a single
authority. This conclusion is a political reality despite the logic and
apparent need in some areas for an integrated management system. A
corollary is that success is encouraged by the recognition and promotion
of subregional efforts rather by an overemphasis on comprehensive
regionalization. To minimize controversy and politicization in cooperative
efforts, perhaps priority should be placed on innecuous sectors and
combined with decentralized decisionmaking authority.

Positive perceptions of cooperation are also necessary for successful
regional efforts. Clearly, public and private institutions must establish
regional links. There should also be a regional goal and a cadre of powerful
persons committed to the regional concepts. For example, ASEAN
countries have consistently oppesed a formal treaty on environmental
protection as being too rigid and potentially divisive. And the Northeast
Asian countries are clearly divided on this issue. In order to maintain
momentum, expectations of progress must be reasonable but they must
be satisfied. Conversely, if no progress is made within a reasonable time,
the movement toward cooperation is weakened. It is also possible that its
objectives will be altered.

Several UNEP Regional Seas Programmes were only initiated after
scientific revelations of regional pollution or a well-publicized environmental
disaster. This is because governments tend to be forced into action only
when significant political constituencies insist upon it. In Europe, the
transition in relevant knowledge, perceptions, and values as they relate to
the world’s oceans produced a groundswell. The present generation views
ocean space differently from previous generations. Although ocean
ecosystems will probably never be completely understood, their complicated
nature is slowly being revealed. Europeans are becoming increasingly
aware of their capacity to damage the ocean environment, with both
immediate and long-term practical effects readily understandable to those
without training in ocean science. For example, the loss of income to
businesses dependent upon beachgoers and the loss of the opportunity to
bathe in the ocean during a hot summer owing to the presence of assorted
waste products in coastal waters generate enormous pressures on
policymakers to “do something.”

The prerequisites, however, of an effective public policy debate, such
as clear statements of risk and the identification of costs and benefits, do
not mesh well with the slowness, deliberateness, and uncertainty of the
scientific process [Bryner, 1995]. In Northeast Asia, there is a general
disconnect between public concern and policymakers. In most countries
of the region, there is little or no public policy debate.
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Disagreements stemming from uncertainty can be overcome by
agreement on the precautionary principle, that is, agreeing to take action
even when cause and effect are only suspected rather than proven. Indeed,
as pollution increases and becomes a publicly perceived problem, ocean
management moves closer to center stage as a significant public policy
concern meriting attention. The combination of a thorough planning
process, public pressure, and high-level political conferences were key
factors in the formation of maritime regimes in Europe. These perceptions
and processes are not strong or widespread in Northeast Asia. Clearly,
regime formation is fundamentally dependent on who the participants
are; changing perceptions of benefits and costs of a regime; and the level,
quality, and types of information available [Miles, 2000].

There are both obvious and subtle reasons why regimes do not form.
These include limited management authority, a lack of effective
enforcement power, disagreement among member states, shortage of funds,
and shortage of trained personnel or equipment. More subtle problems
can include limited information (or the ability to use it), jurisdictional
limitations, differing time horizons, and “freedom” costs [Juda and Burroughs,
1990]. All of these constraints are present in Northeast Asia.

Lack of information regarding scientific knowledge relevant to
effective ocean management can cause disagreements between governments
and inhibit the generation of sound national and international pelicy.
Boundary disputes or uncertainties retard the implementation of
jurisdictional control, without which cooperation is made more difficult.
Furthermore, existing jurisdiction may not encompass the entire ecosystem
so that some critical elements requiring management are beyond state
control. Ironically, although segmented or sectoral approaches to cooperative
ocean management are much more likely to gain the political support
necessary to progress, they may ultimately be unsuccessful in resolving
the problem at hand, particularly if conflicting uses and users are involved.
These constraints are especially evident in Northeast Asia.

There is obviously a time gap between the average length in political
office of ministers and the tens of years required to implement and sustain
successful regimes. Yet policymakers need to show results in the short
term. This dilemma favors multiple short-term programs which may be
insufficient for the achievement of long-term results. This is a constraint
in Northeast Asian countries like Japan, RO Korea, and Russia where there
are very frequent changes in relevant officials and their tenure is short
and uncertain.

“Freedom” costs at both the individual and state levels may ultimately
block successful regime initiation as well. Individuals and states will have
to surrender their absolute “freedom of the sea,” that is, their absolute
rights to use the ocean environment at any time, for any purpose and
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without regard for the interest and well-being of anyone else. Such
freedoms will be surrendered with considerable reluctance in the absence
of anything less than a clear, overwhelming, and immediate need. In
Europe, formal sovereignty was perceived to be different from operational
sovereignty, or the legal freedom of action. The latter was eroded in the
interest of effective collective action. Indeed, environmental interdependence
and related international negotiations reinforced formal sovereignty while
resulting in the self-limitation of operational sovereignty [Keohane et al,,
1993]. Traditional and rigid concepts of sovereignty in Northeast Asia may
prevent regime formation there.

Regime Initiation

Informal initiatives or Track-Two diplomacy can be very useful in
inducing formal cooperation and intergovernmental statements, albeit in
other forums. For example, the principles of cooperation developed by
the South China Sea Workshop in 1991 were the basis for a more formal
ASEAN Declaration on the South China Sea in 1992, which ultimately
led to the November 2002 ASEAN-China Declaration on the Conduct
of Parties in the South China Sea.

The advantages of such Track-Two initiatives are many, specifically:

o they are usually coordinated by organizers who are more or less
free of political influence by governments;

o they offer a forum for government officials and policymakers of
different countries to meet one another, as well as academic and
scientific experts, and sometimes private sector representatives; the
same forum could be used to discuss current issues in an informal
and congenial setting, supposedly free from the constraints of
official protocol;

« they offer officials an “off-the-record” (“back-channel”) opportunity
to meet privately with counterparts to discuss bilateral issues that
are proving difficult to resolve through formal intergovernmental
diplomacy;

o they create incentives and provide the means for specialists to form
a constructive and mutually beneficial relationship with officials
of their own and neighboring countries, and to access information
that may not otherwise be available;

o they enable representatives of the least developed countries within
a region to participate in international meetings and consultations
that they could not otherwise afford to attend; and
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o they contribute to the establishment, maintenance, or upgrading
of publishable academic or technical literature in regions deficient
in high-quality research facilities.

Track-Two initiatives, however, also have a number of disadvantages,

namely:

o they tend to be perceived either as too “academic” or as potentially
critical of current political processes;

o their practical influence on policy depends on the willingness and
ability of the participating officials to take a leading and dynamic
role;

o they are usually taken within the framework of a medium-term
project whose funding is subject to a number of conditions,
budgetary constraints, deadlines, and other administrative
requirements imposed by the funding source that affect the scale,
tempo, style, and flexibility of the operation; and

« if the organizers assume a public information, public participation,
or public advocacy role, they risk alienating policymakers and
thereby losing contact with their bureaucratic participants who are
the link with officialdom.

The most successful approach seems to be subregional and dual
track. For example, while the Track-Two forum serves as a catalyst, the
Track-One level attempts to form an intergovernmental mechanism, or a
regime. The birth of the Mediterranean Action Plan (MAP) was possible
not only because of political will at the Track-One level but also because
of the Track-Two groundwork that preceded it. Indeed, the preliminary
scientific groundwork enabled a convergence of perceptions of the
problems and fostered a common interest in addressing them at the
political level.

In launching such informal initiatives, the process should have the
following characteristics:

e Inclusive — This means that any directly interested countries or

parties are included.

o Sensitive — This requires starting with less sensitive issues which
participants are comfortable discussing without fearing the
disapproval of their respective governments or authorities.

» With senior participation — The participants should be senior or
rising personalities in their respective governments.

o Flexible — It is important not to prematurely institutionalize the
structure of the process by, for example, creating a permanent
mechanism over the objections of any participant.

» Ad hoc and incremental — The process should be ad hoc and step
by step while taking into account cost-effectiveness. It is important
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to begin with a manageable subregion like the North Sea or the
Gulf of Thailand and expand to peripheral areas like the North-
East Atlantic or the South China Sea.

» Gradually broadening and deepening — Regime participation
should begin with those states which are most heavily affected,
contribute most to the problem, and have the largest capacity to
deal with it. The cooperation should slowly be broadened and
deepened while promoting benefits for the regional states.

o Patient — Managing potential conflicts is a long-term affair in
which the lack of immediate concrete results should not be cause
for despair and frustration.

Leadership

The roles of the initiator, the convenor, and the sponsor of the
process are critical. The ideal is a person from the region who is perceived
as neutral and whose country is not directly involved in any territorial or
sovereignty disputes. The initiator and the convenor, often the same
person, must have patience, dedication, tenacity, and sufficient knowledge
of the delicate issues involved. At the same time, the convenor must be
able to maintain the respect and the continued support and cooperation
of all participants to keep the process moving forward. The roles of
initiator and convenor are clearly very delicate and require extremely
skilled diplomats.

In the Mediterranean example, UN agencies provided the necessary
leadership to a region that was ready to accept it. Both the General
Fisheries Commission for the Mediterranean (GFCM) at the beginning,
and UNEP eventually, were highly respected by regional states and other
supporting international organizations. It appears to be essential for the
lead organization to coordinate closely with other organizations and to
be responsive to the collective regional will. Because of their multilateral
and nonpartisan character, UN agencies have the merit of enabling states
in conflict to sit at the same table.

Regime Evolution

Positive regime evolution can be enhanced by an increase in problem-
solving capacity and a dual strategic approach, that is, a combined “soft”
political and “hard” legal approach. Also contributing to positive evolution
are the level of maturity of the regime, contextual factors such as public
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opinion, and a membership comprised of fairly equal and fairly wealthy
nations. Another important positive factor is a combination of a high level
political component and strong state and individual leadership, together
with a more low key commission approach. Compliance should be elicited
through a judicious application of mild pressure, convincing arguments,
and exposure, as well as through elaborate reporting procedures. The
regime should be highly transparent and include various subnational
actors. A strong knowledge base and external shocks help increase public
awareness, which in turn spurs the regime forward.

Building effective regimes takes time. There are various stages of
regime formation and development. Although a regime may initially, and
for some time, be a “travel and talk club,” it may still become highly
effective eventually. Also, what may be very important in initiating regimes
may not be so important during the implementation stage. For example,
building a solid knowledge base and the role of epistemic communities
and entrepreneurial leadership may be particularly important in the initial
phase. But over time, the significance of such factors tends to diminish.

Effectiveness in a narrow sense may not be a full and fair measure
of a regime. For example, although the Mediterranean Sea is not cleaner
today than it was 25 years ago and objectives and standards of MAP have
frequently not been met or postponed, the process of cooperation has
attained value per se. The existing regime provides principal and subsidiary
forums in which regional states can address commeon issues with discrete
negotiations. Regime members continue to be active and to periodically
renew vows of regional solidarity, stake claims to benefits generated,
commit resources, and more recently, allow more participation of civil
society, both regionally and domestically.

Structure

Powerful national focal points

National focal points must be powerful and not sectoral or margin-
alized. Unless regime participation is at the highest level of decisionmaking
or the responsibility of powerful cross-sectoral agencies such as economic
planning, participation will be perceived as weak. So will the regime.

Challenge of integration

The true integrated approach has an inevitable and troublesome
byproduct. This byproduct is complexity, which increases as knowledge
grows. This may lead to difficult decisions on “boundaries” in an otherwise
unwieldy management process. Ecosystem-based integrated coastal area
management requires a reexamination of regime boundaries and partici-
pation, including extra-regional participation.
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Regime financing

To reinforce ownership and accountability, regime-building costs and
core costs should be perceived to be borne equitably by regime participants.
The UN Scale of Assessments, which was developed on a global scale,
might not be equitable at a regional level, where there are fewer state
actors. Also, if the majority of contributions come from only a few states,
these states are likely to have the primary influence on regime development.

Regime control

It is essential that regional states perceive ownership of their regime
in their region and extra-regional or international organization support as
facilitative only. Thus, the central decisionmaking process in a regional
regime concerned with environment and development must be controlled
by a forum of regional states, although the process may have a broad range
of input from intergovernmental and nongovernmental organizations that
can influence the decision.

Outside aid

QOutside assistance to regimes often has subtle or not-se-subtle side
effects. In the South Pacific, for example, the fact that many countries in
the region are dependent on outside aid makes them less able to criticize
the activities of the countries that assist them financially, such as Japan.
For example, to appease the nuclear powers, the South Pacific Nuclear
Free Zone Treaty permits nuclear-powered vessels and ships carrying
nuclear weapons to go through the Treaty waters without restrictions.

Regime Functions

Treaty-making

A formal treaty is often the stated or unstated goal of a regime. But
treaty-making is a slow process that may delay regime building and give
the impression of inefficiency. The process of convening groups of experts
to conduct preparatory work, negotiate, and adopt a treaty in a diplomatic
forum; securing the necessary number of ratifications to bring it inte force;
and implementing it can take many years. Moreover, there is always the
danger, as was the case in the Mediterranean, of different states adhering
to different legal regimes regarding the same issue. There is no question
that a legal framework to govern expectations in a multilateral context
has great long-term value. But a regime must first assist member states in
anticipating formal commitments through a gradual process of preparation
and capacity building.
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Regime accountability

Accountability through reporting can be crucial to regime adherence.
For example, under the Mediterranean Action Plan Phase I, there was a
generic national reporting requirement in the unamended Barcelona
Convention. This was tightened and elaborated in the Amended Barcelona
Convention. The legal obligation to report on national implementation
action in the biennium has certainly promoted accountability vis-a-vis
other regime participants, including civil society.

Public information and participation

A regime that does not provide for public participation at regional
and national levels risks remaining a “travel and talk” club with little
accountability or effectiveness. Civil society participation has an important
multiplier effect in broadening the popular support base. Commitment
to public participation is important for increasing support for the regime,
especially as it becomes more ambitious.

Knowledge building

Knowledge-building activities are at the heart of the regime. They
serve to encourage participation, develop common conceptions and per-
ceptions, and ultimately steer the regime. These activities give a regime a
dynamic quality and are critical for the setting of standards and timelines.

Capacity building

In a regime where there are great disparities in critical knowledge
and skill, capacity building is as important as effective communication in
problem solving. The ability to convert common intent into effective
concerted action requires a reasonably similar capacity level. The principle
of common but differentiated responsibilities should be accepted only
with the understanding that capacity to undertake regime commitments
must be built by assistance from states within the regime.

Process

For the process of formation to be successful, the political environment
must be supportive. A delicate balance must be struck between “stronger”
and “weaker” countries. If more powerful countries dominate less powerful
countries, the latter may not participate. But if weaker countries are
“uncooperative,” a powerful country can kill an initiative by simply being
unsupportive because this sends a negative signal to other participants
and potential donors. Wherever and whenever possible and practicable,
major external powers should support the development of a constructive
atmosphere in the region for peace, stability, and progress. The interests
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of powerful nonregional countries should be taken into account and their
potential contribution to conflict avoidance should not be ignored.
However, if a major regional power objects to their involvement, they
should be perceived as outside supporters of the dialogue, not as
participants or decisionmakers.

Moreover, the countries in a region must share basic values and
political concepts. For example, a sense of “community” must develop
among the participants. And there must be a gradual progression in the
region from the concept of national resilience and absolute sovereignty
to the concept of regional resilience, regional cohesion, and regional
identity. For example, the Pacific Island communities have a natural
cultural affinity and generally enjoy working and coordinating policies
with each other.'?

More pragmatically, countries in the region must be willing to
develop concrete cooperative efforts and programs or projects so that the
potential conflicts can be managed by converting them to actual
cooperation. Additionally, countries must be willing to suppert various
forums for dialogue in cooperation, be this bilateral or multilateral, formal
or informal. These dialogues should aim initially at producing an agreed
code of conduct for the region. Linkages and networking among academics,
experts, and think-tanks are important particularly in the preliminary and
initial stages, as are linkages between and among various regional and sub-
regional initiatives. Discussion by Track-Two forums can be helpful in
encouraging Track- One activities to be more responsive and imaginative
in dealing with potential conflict. Moreover, previous state experience in
attempts at conflict resolution should be utilized. For example, in taking
the initiative in the South China Sea, Indonesia’s effort benefited from
ASEAN’s experience in attempting to manage the conflicts in Indo-China,
particularly in Cambodia, and by its own experience in managing and
seeking a solution to the conflicts in southern Philippines.

Countries should also be willing to explore third party mechanisms
for dispute settlement and if appropriate, utilize them, including good
offices, mediation, arbitration, and adjudication by the International Court
of Justice or the Law of the Sea Tribunal. Additionally, countries should,
wherever and whenever possible, attempt to settle their land, maritime,
and jurisdictional boundaries though negotiations and respect the agreed
boundaries. For some disputed areas, the application of the joint
development concept can build trust and confidence.

Finally and most importantly, for a regime to be sustained, it must
yield benefits that could not otherwise be obtained. For example, Pacific

12 The Pacific Islands have not, however, made any governmental moves to create a regional
human rights organization. See Van Dyke [1989].
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islanders have created functioning regional organizations that have played
important roles in allowing the small islands to speak with a more uniform
and louder voice when negotiating with larger powers. The Forum Fishing
Agency has been particularly effective in that regard.

Applicability of Lessons Learned

There are some general lessons that may be drawn from the foregoing
and applied elsewhere, including in Northeast Asia.

Contributing Factors to Regime Formation

Contributing factors to maritime regime formation include:

« preexisting habits of cooperation and institutional development,
whether in the same sector or more generally, including the presence
of relevant functioning institution;

» national and regional leadership;

o clearly defined benefits to be gained through regional cooperation,
which may be based on the presence of significant management
challenges that have clear regional dimensions;

o the need for capacity building, whether at the national level or
through regional sharing of management capabilities;

« the presence of external threats, such as distant water or a dominant
fishing nation, that may consolidate the regional position and which
may require a united front for an effective response;

e intra-regional maritime disputes which threaten security generally
and which motivate formation of a regime for conflict avoidance
or dispute resolution;

o the existence of significant transnational networks of scientific
communities or other communities that can provide both
information on management issues and the stimulus for action;

« public awareness and concern with a given issue or range of issues;

o similar levels of economic development and capacity to fund the
regime;

*a regional perception of participation of extra-regional states as
beneficial or at least a move that will not be opposed by major
regional leaders; and

e informal arrangements and institutional approaches that aveid the
pitfalls of formal ratification.
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Caveats and Choices

The choice of management unit is critical but usually unclear. From
an ecological perspective, the effort should include all states which border
or impact a large marine ecosystem (LME) or the geopolitical marine
ecosystem, which also includes states in the hinterland that drains into
the semi-enclosed sea. But political reality and efficiency often dictate a
more limited scope and membership. In fact, the world community
concept of integrated ocean management has become so complex and
sophisticated"”® — much more so than during the UNCLOS III era —
that the national level of management is inadequate, at least for developing
countries. But the regional or macro-regional level introduces too many
additional complications and unsustainable costs. So, by default, the best
unit for cooperative ocean management and for ocean regime building is
often the subregion.

With regards to the scope of activities and functions, a broad
interdisciplinary mandate can be perceived as duplicating and competing
with the mandates of specific regional or UN bodies and thus engender
their opposition. To avoid this situation, a marine affairs organization
should lead where there is no competitor, be supportive and cooperative
where there are preexisting relevant activities or programs, and be catalytic
in focusing attention and engendering support for others’ ongoing efforts.
Flexibility is key and a formal prioritized set of activities should be avoided.
Similarly, the effort should be initially limited and focused. It should not
move too rapidly towards a structure or important potential participants
may resist. Instead, it should maintain a rather informal approach.

Another important choice to be made is the decision regarding
participation of maritime powers situated outside the region. On the one
hand, these powers undertake maritime activities, such as fishing, shipping,
and oil and gas exploration, in the region. They can contribute funds
necessary for the regional regime to form and progress. On the other
hand, these powers may undermine the jealously guarded leadership role
or status of regional powers and may even unduly influence the regime
in their favor.

13 The UNEP Regional Seas Programme, like UNCLOS III, was the product of the 1970s,
when concern over pollution threats occupied center stage in the international arena.
Today, in an age of greater sophistication, it is clear that the oceans are threatened by a
much more complicated array of problems and deficiencies that call for an integrated
approach to longer-term objectives of ocean management.
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Constraints

The following are serious constraints to regime formation and positive

evolution.

» Use of an inappropriate model — The original model of regional
marine environmental cooperation was designed for the Medi-
terranean. It was too ambitious to be amenable to effective
implementation in less-endowed regions.!* The regional action
plans and conventions often did not lead to the adoption of the
desired amendments in national legislation. Nor did their activities
and programs consider a number of root causes of the environmental
problems in their marine and coastal areas, such as upstream
pollution sources, degradation by land-based pollutants, and irrational
management of resources.

o Excessive diversity — The regional scale of the UNEP initiative
involved excessive dependency on the diplomacy of groupings of
too many countries. Even more difficult, these countries have
differing interests, priorities, and capabilities.!> Moreover, most
developing countries lack professional and technical expertise in
ocean management on the scale required to sustain sophisticated
regimes.'®

« Low priority — In most developing regions, ocean management,
particularly ocean environmental management, is still given too
low a national priority to justify the large-scale expenditure of
scarce financial resources.!” Furthermore, aid organizations are
gradually insisting on conversion of their projects to sustainable
ones through indigenous support.

» No long-term commitment — Permanent commitment to regime
maintenance is unlikely in most developing regions, as long as

14 Any rigorous regime entails substantial costs. It was always the hope of UNEP officials
that the countries of each designed regional sea would eventually be able and willing to
absorb a growing proportion of these costs. But given the nature of these instruments much
of the funding required would have to go into training programs in science and technology,
not just for a relatively low-cost inspectorate, as in the case of strictly regulatory regimes.

15 The solution to this problem might be to explore the possibility of subregional cooperative
arrangements with smaller groupings of three to five neighboring littoral states, as in the
Gulf of Thailand.

16 If the UNEP Regional Seas Programme were being designed now, it would probably draw
upon the resources and talents of civil society institutions on a scale that was unimagined
in the mid-1970s.

17'So far as known, no developing region has taken over full financial responsibility for the
maintenance of a regional network in the field of ocean law, policy, and management.
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external funding sources are willing and able to support projects
covering enly over a medium-length period of 5-10 years'®

« Insufficient public awareness of the problem and solutions

« Redundancy of issues and of national and international agencies addressing
the issues

« Selfish national interest — In cases wherein all countries and their
diplomats, often driven by domestic politics, want to gain more
benefit than they give

« High politics and a lack of regional consciousness — Active opposition
from a major regional power can severely retard regime formation.
In the Indian Ocean, India opposed Sri Lanka’s leadership and
formed a potentially competing but more exclusive organization
that included the other two major powers bordering the Indian
Ocean: Australia and South Africa.

Constraints to maritime regime building in Northeast Asia also
include structural incompatibilities and institutional inadequacies. Countries
regulate different substances and use different policy instruments. There
is a lack of lateral coordination within and between environment and
resource management agencies; lack of integration between economic and
environmental policies and planning processes; inadequate authority and
budgets for environment agencies to ensure sufficient weight in
decisionmaking processes; lack of environmental information; undeveloped
managerial and administrative resources at all levels of government; low
levels of public awareness and underfunded and understaffed environmental
education programs; short-term horizons that drive political and
organizational decisions; outdated provisions in existing environmental
laws and gaps on key issues like solid hazardous wastes and radioactive
pollution; slow enactment of domestic legislation to implement international
treaty commitments; inefficient markets where prices do not fully reflect
environmental costs and benefits; and uncertain ownership or control of
natural resources.

On the other hand, regional cooperation in Northeast Asia can bring
economic benefits from knowledge spillovers and accelerated learning
curves; economies of scale in data collection and information management,
including storage and dissemination; economies of scale in scientific,
managerial, and administrative training; better and cheaper enforcement
mechanisms; economies of agglomeration, or the creation of one or more
centers or forums for regional environmental management, including

18 Environment in general still has a low priority in most developing countries, as measured
by per capitu expenditures, despite 3 decades of continuous global diplomacy to raise
environmental standards led by the more affluent states. On environmental initiatives
within Southeast Asia, see Johnston [1998].
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knowledge spillovers, reduced transport costs, and cheaper inputs; reduced
transaction costs of trade and investment stemming from a common
environmental regulatory framework; resource pooling; and elimination
of regional competition that lower standards.

Applicability of Lessons Learned to
Northeast Asia Regime Building

The general premise in the recent literature is that lessons learned
in one region are transferable to another [Haas, 2000; Valencia, 2000a]. In
contrast, analysis of the experience in other regions concludes that each
region is sui generic and that specifics, if not principles, of regimes must
be designed de novo for each region. Nevertheless, some useful general
concepts and caveats for regime design in Northeast Asia can be deduced.

In Northeast Asia, regional cooperation is at a much earlier stage of
development than Southeast Asia. But marine policy problems will play
an increasingly important role in the region’s international relations.
Indeed, there are numerous indications that the entities concerned are
being drawn slowly but surely into what may become a continuing
dialogue through which constructive and mutually beneficial regional
marine arrangements may be initiated and developed.’

There are also serious obstacles to marine regionalism in Northeast
Asia. DPR Korea remains a steadfast socialist country juxtaposed to the
capitalism of Japan, RO Korea, and Taiwan. In political terms, there are
four countries with six governments, with little history or experience in
multilateral cooperation. In this context, a primary obstacle to truly
regional cooperation is the difficulty of invelving both China and Taiwan
in a multilateral marine policy regime covering areas claimed by both,
particularly given the increasing tension in their relationship [Asia Wall Street
Journal, 1995; Baum, 1992, 1995]. However, there is a glimmer of hope because
China and Taiwan have occasionally formed a united front regarding South

19 Examples of relevant dialogue in Northeast Asia include the following meetings: International
Conference on Eust Asiun Seus: Cooperative Solutions to Transnational Issues, Seoul,
RO Korea, 21-23 September 1992; East Chinu Sea: Transnational Muarine Policy Issues
and Possibilities of Cooperation, Dalian, China, 27-29 June 1991; Internationul Conference
on the Japan and Okhotsk Seuas, Vladivostok, Russia, September 1989; Internutional
Conference on the Seu of Japan, Niigata, Japan, 11-14 October 1988; Internationul Conference
on the Yellow Sea, Honolulu, Hawaii, 23-27 June 1987; and Northeast Asiun Conference
on Environmental Cooperation, Environment Agency of Japan and Niigata Prefecture,
Japan, 13-16 October 1992, Japan has also established a center to elaborate the concept
of regional cooperation and to prepare specific proposals for cooperation around the Sea
of Japan. See also Asia Report [1993] and International Environment Reporter [1991].
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China Sea issues and have agreed to jointly explore for petroleum in the
East China Sea [World Journal, 1994; Valencia, 1994b].

A particular difficulty for marine regionalism in Northeast Asia is
the isolation and pugnacious, nonparticipatory stance of DPR Korea. Since
DPR Korea borders and claims continental shelf, “security zones,” and
EEZs in the Japan and Yellow Seas, its eventual participation in functional
marine policy regimes is critical. There is also the problem of Russia. It
is not clear who speaks for Russian Far East maritime policy and how
stable and steadfast that policy is or will be. Although the participation
of the major powers, China and Japan, is critical to a successful regime in
Northeast Asia, both may be reluctant to participate unless they can
dominate. In general, most big powers prefer to avoid multilateral regimes
in which the smaller nations can form blocks against them. Thus, it will
be necessary to present a convincing argument that such major powers
can benefit more from a multilateral regime than from bilateral agreements
that they can dominate.

Formal maritime regime formation in Northeast Asia is also retarded
by several other factors, such as: China’s reluctance to join potentially
constraining multilateral efforts and its relative disinterest in Northeast
Asian regional marine affairs; Japan’s unwillingness to follow the lead of
others, such as RO Korea; the reluctance of others to follow Japan’s lead;
the resurgence of traditional sovereignty concerns which undermine efforts
at regional identity formation; deep-rooted differences in priorities regarding
environmental protection; and the lack of a Track-Two or Track-One forum
to discuss such issues.

Another complicating factor in Northeast Asia is the island and
concomitant maritime boundary disputes that plague the region,®”
specifically, the Southern Kuriles/Northern Territories, Tok Do/Takeshima,
and Senkaku/Diaoyutai. Also present are the overlapping continental shelf
claims of China, RO Korea, Japan, and Taiwan in the East China Sea.

Maritime issues are generally only a ripple in the great ebb and flow
of economic and political relations in Northeast Asia. But many national
frontiers are now maritime in nature and nationalism can elevate these
issues into symbols of national pride and integrity. Indeed, some maritime
issues may be so crucially situated in time or substance vis-a-vis the
balance of much greater issues that they could act like a rogue wave or
surge that significantly disturbs political relations in the region. Disputes
over islands or boundaries in areas of good petroleum potential could
belong to this category. Considering the tenuous or even hostile relations
between most of the states in the region and the likelihood of petroleum

29 For a review of these boundary disputes, see Johnston and Valencia [1991] and Prescott
[1987].
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in disputed continental shelf areas, maritime issues could become the “tail
that wags the dog” of international relations in Northeast Asia.

Thus, difficulties experienced in promoting the formation of ocean
regimes in Northeast Asia may be due to the special, if not entirely unique,
political characteristics of the region. Northeast Asia lacks any modern
history or tradition of political cooperation. Northeast Asian states have
always been uneasy neighbors at best and are often bitter enemies. Given
the waning good relations, the cultivation of trust between governments
continues to tax the diplomatic skills of these countries’ most enlightened
officials and politicians. Accordingly, the political environment of Northeast
Asia does not seem congenial to a formal initiative for intergovernmental
regime building. In fact, a bold proposal in this regard by one of these
countries would almost certainly provoke suspicions on the part of at least
two of the others.

There is also a marked degree of distinctiveness in the marine
geography of Northeast Asia. Whereas most other marine regions consist
of countries that look out at a single sea or ocean that is perceived as a
shared, and potentially unifying, environment and is an extension of their
land-based economies, the countries of Northeast Asia face either the
North Pacific, which is too vast to be perceived as their “shared dominion,”
or a number of discrete seas, such as the Yellow Sea, East China, and
Japan where sovereignty concerns tend to overwhelm the concept of
shared authority and responsibility. Thus, the geography of Northeast Asia
seems unfriendly to the ideal of regional cooperation in the semi-enclosed
seas, at least as a linked whole.

Financial support for a regional marine organization is also a problem.
The Northeast Asia region is ineligible for UN designation as a developing
marine region because of the relative affluence of Japan and RO Korea.
Only China and DPR Korea clearly meet the traditional UN criteria for
such treatment. Perhaps only the Yellow Sea would qualify as a developing
marine area, albeit with RO Korea as one of the three littoral states. This
anomaly prevented the inclusion of the seas of Northeast Asia in UNEP’s
East Asian Seas Programme. It is also the reason behind the need for China
to be treated as part of Southeast Asia for this purpose.

Other than such issues that stimulate nationalism, marine awareness
in Northeast Asia is rather low. Despite growing interest and obvious need,
Northeast Asian states continue to ignore most of the opportunities
currently available in the marine sphere. The states seem incapable of
resolving the growing multiple-use conflicts in their EEZs, let alone those
conflicts that are truly transnational in character. Furthermore, the ocean
as a whole continues to play a role in the national and regional development
process far below its potential for most of the coastal states of Northeast
Asia. These countries are simply not yet sufficiently aware of the serious
need for a multilateral maritime regime that focuses on the management
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of fisheries resources and maritime environmental protection. In terms of
maritime affairs as a whole, China’s priority seems to be the South China
Sea. Japan seems to pay more attention to the fate of its “Northern
Territories” and to probes by DPR Korean and Chinese spy vessels than to
any other maritime issue. DPR Korea has yet to demonstrate convincingly
that its interests extend beyond its land borders. For China, environmental
protection has generally been viewed as a domestic concern or, at most, as
a worthwhile but trivial aspect of international cooperation.?’ RO Korea,
like Japan, tends to be more concerned about air pollutants that originate
in the deserts of western China than with marine pollution. Clearly, when
thinking maritime, the tendency of Northeast Asian countries is to think
about boundary disputes, not protection of the deteriorating marine
environment or management of fisheries.

It is, therefore, not surprising that in Northeast Asia, there is still
considerable resistance to the initiation of a multilateral management
regime. Perhaps the most important inducement for a multilateral regime
in Northeast Asia would be that such a regime would even up the levels
of marine technology and expertise throughout the region. In short, the
major tradeoff would be the benefit to Japan and RO Korea of adherence
by China, DPR Korea, and Russia to a predictable regime with common
minimum standards of pellutant discharge and fisheries management, in
exchange for training and technical assistance from Japan and RO Korea.
However, until elites in Japan and RO Korea realize that it is in their
long-term interest to enhance their partners’ capacity, regime formation
will be difficult.

The current preference in Northeast Asia is for loose cooperation
from which participants can defect without penalty. This loose
environmental cooperation is likely to continue well into the future. It
will focus on establishing stronger networks among governments and non-
governmental actors in the region and promoting common understanding
of what the goals and priorities of action should be. In many ways, the
kind of cooperation that must emerge in Northeast Asia is similar to that
between the European Union and the former East bloc states. There, one
of the greatest stimulants for improving environmental regimes was the
promise of greater economic and social cooperation and integration.

21 This is implied by the recommendations of Han et al. [1991].
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The Way Forward

Given all the constraints, the way forward for maritime regime

building in Northeast Asia would include the following elements:

« an influential sponsoring organization;

ea “loose” Track-Two initiative which would build the network
from which could emerge national leaders or coordinators with
some influence within national bureaucracies and which could help
convert the effort into a dual-track process of regime building;

« an initial focus on a subregional sea that is not shared by a major
uncooperative power unless, of course, that power chooses to lead
or support the multilateral effort;

* an initial focus on environmental protection and possibly related
marine scientific research rather than on resource management;

eidentification of an acceptable leading country and sufficient
funding for at least the initial stages of the effort;

o differentiated obligations tailored to the capacity of the different
participants; because of the relative affluence of Japan, Taiwan, and
RO Kores, it would be difficult to persuade a Western international
development agency to undertake a major funding role in a dual
track regime-building effort in Northeast Asia without matching
or comparable contributions from these governments;

« a definition of the region which is acceptable to all participants,
possibly excluding areas of overlapping claims;

« addressing of the interests of outside powers;

einvitation to other regional countries with interests in the three
Seas to participate, with the understanding that the littoral countries
would be the core players;

o praise for existing arrangements while underscoring the rationale
for cooperation;

e encouragement of bilateral discussions and arrangements as
complementary to the subregional effort and the goal of a
multilateral regime; and

« avoidance of any impression that actions undertaken form part of
an effort to resolve or mitigate boundary of territorial issues.

The effort should emphasize that:

» boundaries are a matter only for the parties concerned;

o cooperative effort is necessary, whether or not boundaries are
resolved; and

o the goal is to create a positive atmosphere, or a sense of community,
and a tradition of cooperation.
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It would be enormously helpful if all Northeast Asian countries
could appreciate the confidence and security building benefit of cooperative
ocean management. Indeed, cooperation in ocean management could have
positive spillover effects on naval security cooperation in Northeast Asia.
Given some rapprochement on the Korean Peninsula and warming ties
among China, RO Korea, and Russia, it is not too early to start thinking
about multilateral security cooperation in Northeast Asia. The best place
to start may be in the maritime arena.

There is a growing need for maritime trust-building initiatives due
to the new uncertainties and conflict points created by the 1996 wave of
maritime jurisdictional extensions to 200 nautical miles in the region.
These jurisdictional extensions and the resulting disputes over maritime
space and resources were thrust upon an already transitional and unstable
political environment. However, these disputes can be mitigated by
cooperative ocean management.

Cooperative bilateral maritime arrangements have been proliferating
over the past several years and may provide the basis for possible trust-
building and multilateral agreements. These arrangements include the
bilateral fisheries agreements between Japan and RO Korea, Japan and
China, and China and RO Korea. Additionally, there is a rapid increase in
bilateral and multilateral naval exercises and exchanges. In 1998, Russia
staged a search-and-rescue drill with Japan. In 1999, Japanese and
RO Korean naval vessels staged a trailblazing search-and-rescue operation
in the northern East China Sea. Russia and China alse have engaged in
joint naval maneuvers. RO Korea has proposed joint maritime search-and-
rescue exercises with China, as well as an exchange of visits by naval ships.
RO Korea has also asked Russia to join a naval exercise. Japan and Russia
have held search-and-rescue exercises. Japan and China have resumed their
security dialogue. Russia and DPR Korea have signed a new treaty of
friendship and cooperation.

To build confidence among navies, multilateral initiatives must be
realistic and pragmatic. These initiatives should use gradual, methodical
approaches with clearly defined objectives. The best way is to begin small,
avoid excessive formality, and use the bilateral initiatives as a foundation.
The initial focus should be on low-level matters such as bilateral Incidents-
at-Sea (INCSEA) agreements, which already exist in one form or another
between the United States and Russia, the United States and China, Japan
and Russia, Japan and RO Korea, and RO Korea and Russia.

Given this network of INCSEA agreements already in place and
China’s agreement with ASEAN on a declaration of conduct for the
South China Sea, a multilateral agreement on a “code of conduct” for
Northeast Asian seas would be a natural step forward. Initially, any
multilateral arrangement should not be strictly military but address
common civil maritime problems like search and rescue, environmental
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protection, drug trafficking, and smuggling. In particular, multilateral
cooperation in ocean management could have positive spillover effects
on trust building among navies.

However, there are still formidable obstacles to any multilateral
security arrangement. DPR Korea has shown little desire to participate in
multilateral discussions on security issues that would be necessary for a
subregional INCSEA agreement. It has, however, joined the ASEAN
Regional Forum, as well as Track-Two discussions in the CSCAP. Clearly,
there is hope that peace may one day march rapidly forward on the
Korean Peninsula. Tension between China and Taiwan, on the other hand,
still poses a serious problem. Any attempt to include both in an official
agreement would be folly, unless the arrangement would be considered
an informal “understanding.” This is another reason why beginning with
cooperative ocean management can help build the trust necessary to take
further steps.

Given Russia’s continuing domestic problems, it is not likely to be a
reliable or robust partner in any cooperative regime for some years to
come. Nevertheless, Russia is necessary in building a foundation for regional
peace. It would also be a good move to include RO Korea because this
would be a political signal that the agreement is neither exclusive nor is it
aimed at facilitating “a new concert of powers.” The United States should
probably be included, too, because of its long regional naval involvement,
its alliances with Japan and RO Korea, and its forward deployed troops.
Indeed, a U.S. role may be critical because without its intelligence support,
Japan and RO Korea would probably be reluctant to join any multilateral
security process or arrangement. In this context, the US. push for
multilateral naval exercises in Asia could give the concept a big boost.

Further out to sea in space and time, an international naval or “self-
defense” force might be created to ensure ocean peacekeeping, including
safety of navigation. This joint force could focus on the area beyond
national jurisdiction and emphasize protection of high seas fisheries, air
and sea rescue, and open-ocean environmental monitoring. However, after
all is said and done, navy-to-navy arrangements will depend on the quality
of political relations and these can surely be enhanced by comprehensive
multilateral ocean management.

Conclusions

The absence of robust multilateral maritime regimes in Northeast
Asia reflects political calculations by nations and states regarding the
rewards, risks, losses, and benefits of maintaining the status quo versus
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developing regimes acceptable and beneficial to all sides involved. North-
east Asian countries are simply not yet sufficiently aware of the seriousness
of the need for multilateral maritime regimes that focus on the management
of fisheries resources and maritime environmental protection. Taken
together, this situation argues strongly for an ad hoc, issue-specific,
evolutionary process for multilateral maritime regime building.

Each country must weigh the pros and cons of regime participation.
For China, regime participation could lead to a fairer international legal
environment, technology transfer from Japan, RO Korea, and Taiwan, and
confidence building in itself as a member of the international community.
However, China would have to limit its flexibility in the marine sphere
and commit scarce resources to fulfill its regime responsibilities.
Furthermore, Beijing prefers bilateral relationships that it can easily
dominate. For Taiwan, regime participation would expand channels for
discussions with China and enable maritime issues to be addressed. It
would also enhance Taiwan’s status vis-a-vis China. On the other hand,
Taiwan might have to share its technological know-how and possibly
sensitive data with other participants, including China. Moreover, it would
probably have to pay more than its share for the implementation of the
regime. If China and Taiwan are to be included in a regime, it must be
nongovernmental. If this were to happen, most of East China Sea would
most probably be initially excluded.

For Japan, participation in a maritime regime is favorable because of
its economic and technological dominance, its knowledge and experience,
and its web of bilateral maritime agreements. Benefits include the
protection of regional fisheries resources and the environment, elimination
of the transaction costs of annual bilateral fisheries negotiations, and
enhancement of its status in the region. But a prominent role for Japan in
a multilateral regime is inhibited by its preference for bilateral relationships
which it can dominate; the Kuriles dispute with Russia; the memories of
its neighbors regarding Japan’s wartime behavior; Japan’s priority on
immediate national economic gain; and its bureaucratic conservativeness
and generally reactive posture regarding international affairs.

DPR Korea, on the other hand, could use participation in a regime
as a debut into the international community. It could also use its
participation to feel out potential regional partners; to increase its financial,
technical, and knowledge capacity; and to gain a cleaner environment.
For DPR Korea, however, opening its society to foreigners and their
cultures and practices could undermine control. Moreover, scarce resources
would have to be diverted to fulfill its obligations to the regime.

For RO Korea, participation in a multilateral maritime regime could
help avoid costly fisheries disputes; enhance conservation and management
of fishery resources; enhance coordination with neighboring countries
regarding the management of transnational fish stocks, possibly improve
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its access to neighbors’ stocks; increase the efficiency of its fishing effort;
improve its international stature; and expand its points of diplomatic
contact with DPR Korea.

RO Korea recognizes that environmental degradation, depletion of
fishery resources, maritime anarchy, and political conflict are not in its
own, or any other nation’s, interest. As a matter of fact, RO Korea supports
a multilateral marine environmental protection regime and might even
be willing to exercise leadership thereof. Although RO Korea is the only
state to border all three Seas, it puts more emphasis on the Yellow Sea
because it is more polluted and because RO Korea’s western coast is more
developed than its eastern shore.

Russia has much to gain and little to lose politically and economically
by participating in a regional maritime regime, especially for the Sea of
Japan (East Sea). It could gain technological and financial assistance, as
well as diminished poaching by foreigners. But fisheries cooperation in
particular and cooperation in environmental protection in general are
hampered by bureaucratic confusion, ineffectiveness, lack of infrastructure,
economic malaise, and a relative lack of interest in maritime affairs,
particularly in Northeast Asian seas. Nevertheless, Russia does have
considerable experience in fisheries arrangements and international
cooperation in marine environmental protection, a legislative base upon
which to build, and considerable fisheries and oceanographic expertise.
Additionally, it is interested in fulfilling its proper role as a member of the
international community. The rise of a domestic environmental movement
and pressure from aid organizations could promote its participation in a
regional marine environmental protection regime. However, Russia’s
participation in regional maritime regimes will likely be determined by
the progress of Russian market reform, political relations between Russia
and Northeast Asia, particularly Japan, and the impact of incipient NGOs.

To advance the process forward in Northeast Asia, the entities
concerned might agree to begin discussing objectives and principles for
multilateral maritime regimes. Indeed, there appears to be a confluence of
incentives for such a dialogue. Russian foreign ministry officials are
increasingly concerned that the United States may engage in “adventures”
regarding DPR Korea and are exploring ways and means to enhance
multilateral dialogue in the region, specifically including maritime
cooperation. Thus, Russia would certainly support such an initiative.
Meanwhile, RO Korea’s Ministry of Maritime Affairs and Fisheries is also
supportive of such a dialogue. Even China appears to be willing to consider
limited multilateral approaches on a sea-by-sea basis. Although Japan would
be reluctant to lead such an effort, it would prebably participate if such
efforts are initiated by another state or a UN agency.

With regards to extension of jurisdiction, several bilateral agreements
on fisheries have already been renegotiated. They set the stage and form
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the basis for a more comprehensive regional agreement harmonizing the
bilateral agreements and expanding the regime to include all the region’s
nations. Although the development of a regional marine environmental
protection regime has been slow, a multilateral dialogue could immensely
speed up the process.

Perhaps in the end, necessity will be the mother of cooperation
[Valencia, 1985]. Although political constraints limit the possibilities for
cooperation on maritime issues, political relationships can and have
improved over time. The underlying economic potential of the marine
resources of the region remains a part of its geography. With improved
political conditions, a bigger share of this potential might become available
for utilization. Clear understanding of the benefits of cooperation in such
an undertaking may help to motivate and accelerate the improvement of
political relationships throughout Northeast Asia.

References

Acharya, A, D. Dewitt and C. Hernandez. 1995. “Sustainable development
and security in Southeast Asia: A concept paper” Draft prepared for
the First Consultative Meeting on Development and Security in
Southeast Asia, 1-3 June 1995, Manila, Philippines. 21 pp.

Aggarwal, VK. 1993. “Building international institutions in Asia-Pacific.”
Asian Survey, 33(11), November 1993:1029-1042.

Alexander, L.M. 1981. “Regionalism at sea: Concept and reality,” p. 285.
In: The environmental Law of the Sea. Edited by D.M. Johnston. JTUCN,
Berlin.

Andresen, S. 1989. “The environmental North Sea regime: A successful
regional approach,” pp. 378-401. In: Ocean Yearbook Volume 7. Edited
by E. Mann Borgese, N.S. Ginsburg and JR. Morgan. The University
of Chicago Press, Chicago.

Andresen, S. 1995. “The “effectiveness” of regional environmental co-
operation in the Northern Seas.” Paper presented at the Annual
Meeting of the International Studies Association, 23-25 February
1995, Chicago.

Andresen, S. and B. Flostad. 1988. “Sea use planning in Norwegian waters:
National and international dimensions.” Coastal Management,
16:183-200.

Armstrong, A. 1992. “Breaking the ice: Initiatives to improve relations
with a national adversary.” Summarized in United States Institute of
Peace. In Brief March 1992.

335



336

Chapter 13

Asia Report. 1993. “Russia.” In: Asia Report No. 15, July 1993:44. Center
for Russia in Asia, University of Hawaii, Honolulu.

Asia Wall Street Journal. 11-12 August 1995.

Baker, R. 1993a. “APEC confirms a U.S. shift in policy to Asia-Pacific.”
Financial Review, 23 November 1993.

Baker, R. 1993b. “Clinton to Pacific Rim: Shall we talk?” Honolulu
Advertiser, 14 November 1993:B-2.

Ball, D. 1994. “A new era in confidence building: The second-track process
in the Asia/Pacific Region.” Security Dialogue, 25(2):157-176.

Barnett, R W. 1984. Beyond war: Japan’s concept of comprehensive national
security. Pergamon, Brassey’s, Washington, DC.

Baum, J. 1992. “Mind games.” Far Eastern Economic Review, 12 August
1992:22.

Baum, J. 1995. “Pressure cooker.” Far Eastern Economic Review, 24 August
1995:16-17.

Boczek, B.A. 1986. “Concept of regime and the protection and conservation
of the marine environment,” pp. 288-292, 294. In: Ocean Yearbook
Volume 6. Edited by E. Mann Borgese and N. Ginsburg. University of
Chicago Press, Chicago.

Boxer, B. 1978. “Mediterranean Action Plan: An interim evaluation.”
Science, 202 (10 November 1978):585-590.

Bryner, G. 1995. “Constructing international institutions to ensure effective
implementation of global agreements.” Paper presented at the Annual
Meeting of the International Studies Association, 23-25 February
1995, Chicago.

Brzezinski, Z. 1994. Lecture on China at the East-West Center, 24 May
1994, Honolulu.

Buzan, B. 1991. People, states and fear: An agenda for international security
studies in the post-Cold War era. Harvester Wheatsheaf, Hemel
Hempstead.

Buzan, B. 1993. Panel discussion on: The Post Cold War Asia-Pacific
Security Order: Conflict or Cooperation? during the Conference on
Economic and Security Cooperation in the Asia-Pacific: Agenda for
the 1990s, 28-30 July 1993, Canberra. 16 pp.

Carison, H. 1979. “Quality status of the North Sea. International
Conference on the Protection of the North Sea.” In: Law of the Sea:
Neglected issues. Proceedings of the Law of the Sea Institute Twelfth
Annual Conference, 23-26 October 1978, The Hague, The Netherlands.
Edited by JK. Gamble.

Ching, F. 1994, “Discussing regional security.” Far Eastern Economic
Review, 12 May 1994:38.

Chircop, A. 1992. “The Mediterranean Sea and the quest for sustainable
development.” Ocean Development and International Law Journal,
23:17-30.



Chapter 13

Choon, L.C. 1994. “The Beijing-Seoul-Tokyo triangle.” Far Eastern
Economic Review, 13 October 1994:36.

Cumings, B. 1992. “The wicked witch of the West is dead, long live the
wicked witch of the East,” pp. 87-101. In: The end of the Cold War:
Its meaning and implications. Edited by M.I. Hogan. Cambridge
University Press, New York.

Djalal, H. 2001. “Managing potential conflicts in the South China Sea:
Lessons learned,” pp. 87-92. In: Maritime regime building: Lessons
learned and their relevance for Northeast Asia. Edited by M.J. Valencia.
Martinus Nijhoff, The Hague. 178 pp.

Dybern, B. I. and S.H. Fonselius. 1986. “Pollution in the Baltic Sea,” pp.
351-382. In: Elsevier Oceanography Series 30. Edited by A. Voipio.
Elsevier Scientific Publishing Company, Amsterdam.

Dzurek, D.J. 1992. “Deciphering the North Korean-Soviet (Russian)
maritime boundary agreements.” Ocean Development and International
Law, 23:31-54.

East-West Center. 2001. “Key issues in Asia-Pacific security.” Paper
presented in a Senior Policy Seminar. East-West Center, Honolulu.
22 pp.

Far Eastern Economic Review. 1995. “Intelligence.” Far Eastern Economic
Review, 26 January 1995. 12 pp.

Funbashi, Y., M. Oksenberg and H. Weiss. 1994. An emerging China in a
world of interdependence. Report to the Trilateral Commission. New
York, Paris, and Tokyo.

Ginsburg, N., S. Holt and W. Murdoch. 1974. The Mediterranean Action
Plan and the maritime development of a region. Pacem in Maribus III.
Proceedings of a Conference, 28-30 April 1972, Split, Yugoslavia. The
Royal University of Malta Press, Valleta.

Haas, P.M. 2000. “Prospects for effective maritime governance in the NW
Pacific Region.” Marine Policy, 24(4):341-348.

Haggard, S. and B.A Simmeons. 1987. “Theories of international regimes.”
International Organization, 41(3):491-517.

Han, G, Z. Qiao, B. Hou, S. Liu, Z. Zhu, R. Sun, W. Mao and X. Zhang
1991. “China’s environmental protection objectives in the 2000.”
International Journal of Social Economics, 18 (8/9/10):180-192.

Higgott, R. 1993. “Economic cooperation: Theoretical opportunities and
political constraints.” The Pacific Review, 6(2):103-117, 105.

Hitchcock, Jr. D. 1994. “East Asia’s new security agenda.” The Washington
Quarterly, 17(1):95-96, 103.

Helt, S.J. 1974. “Mediterranean: International cooperation for a sick sea.”
Environment, 16:29-33.

Honma, Y. and T. Kitani. 1981. “Records of the marine mammals in the
waters adjacent to Niigata and Sado Island in the Sea of Japan. Based

337



338

Chapter 13

partially on the old documents.” Bulletin of the Biogeographic Society
of Japan, 36:93-101.

Honma, Y., T. Kitani and R. Mizusawa. 1983. “Records of Cephalopoda in
the waters adjacent to Niigata and Sado Island in the Japan Sea. Based
partially on the pelagic squids stranded ashore” Bulletin of the
Biogeographic Society of Japan, 38(12):23-29.

ICES. 1986. Assessment of the marine environment of the Baltic cooperative
research. Report XX. ICES, Copenhagen.

Ijlstra, T. 1992. “Development of resource jurisdiction in the EC’s Regional
Seas: National EEZ policies of EC member states in the Northeast
Atlantic, the Mediterranean Sea, and the Baltic Sea.” Ocean Developinent
and International Law, 23:2-3.

International Environment Reporter. 1991. “Japan to seek regional meeting
to look at water pollution, other problems.” International Environment
Reporter, 4 December 1991.

Jayewardene, H. 2001. “The Indian Ocean: Lessons learned.” In: Maritime
regime building: Lessons learned and their relevance for Northeast Asia.
Edited by M.J. Valencia. Martinus Nijhoff The Hague. 178 pp.

Jianhua, Z. 2005. “Safeguarding maritime security — A Chinese perspective.”
Paper presented at the ASEAN Regional Forum, 2-4 March 2005,
Singapore.

Johnson, H. 2005. “Maritime domain awareness.” Paper presented at the
ASEAN Regional Forum, 2-4 March 2005, Singapore.

Johnston, D.M. 1998. “Environmental law as sacred trust: Western values
and Southeast Asian prospects,” pp. 405-465. In: Asia-Pacific legal
development. Edited by D.M. Johnston and G. Ferguson. University of
British Columbia, Vancouver.

Johnston, D. and M.J. Valencia. 1991. “Northwest Pacific,” pp. 104-120.
In: Pacific Ocean boundary problems: Status and solutions. Publications
on Ocean Development (the Netherlands) Volume 16. Martinus
Nijhoff London.

Juda, L. and R.H. Burroughs. 1990. “The prospects for comprehensive
ocean management.” Marine Policy, 34:23-35.

Keohane, R.O. 1990. “Multilateralism: An agenda for research.”
International Journal, 65(4):733-736.

Keohane, R.O., P. Haas and M.A. Levy. 1993. “The effectiveness of
international environmental institutions,” pp. 19-20. In: Institutions for
the Earth: Sources of effective international environmental protection.
Edited by PM. Hass, R. Keochane and M.A. Levy. The MIT Press,
Cambridge.

Keohane, R.O. and J.S. Nye. 1977. Power and interdependence: World
politics in transition. Little, Brown and Company, Boston, 240 pp.

Kullenberg, G. 1986. “Long-term changes in the Baltic ecosystem,” pp.
19-31. In: Variability and management of large marine ecosystems.



Chapter 13

AAAS Selected Symposium 99. Edited by K. Sherman and L.M,
Alexander. Westview Press, Inc., Boulder.

Lancaster, J. and B. Gellman. 1994, “National security strategy paper
arouses Pentagon, State Department debate” Washington Post, 3 March
1994:A-14.

List, M. and V. Rithberger. 1998. “The role of intergovernmental
organizations in the formation and evolution of international
environmental regimes,” pp. 67-81. In: The politics of international
environmental management. Edited by A. Underdahl. Kluwer Academic
Publishers, Boston.

MARPOL 73/78: The International Convention Concerning Pollution and
the Mediterranean. 1986. In: Ocean Yearbook Volume 6, pp. 572-573.
The University of Chicago Press, Chicago.

McCafrie, J. and S. Bateman. 1995. “Maritime confidence and security
building measures in Asia-Pacific: Challenges, prospects and policy
implications.” Paper presented at the First Meeting of the CSCAP
Working Group on Maritime Co-operation, June 1995, Kuala Lumpur,

Meconis, C. and S.B. Weeks. 1995. “Co-operative maritime security in the
Asia-Pacific region: A strategic arms control assessment report.”
Department of Defense Report, July 1995.

Miles, E.L. 2000. “The new ocean regime: Facilitating implementation,
compliance and evolution,” pp. 6-22. In: Ocean governance and maritime
strategy. Edited by D. Wilson and R. Sherwood. Allen and Unwin,
Sydney.

Morgan, JR. 1992. “The natural environmental setting,” pp. 5-6. In: Atlas
for marine policy in East Asian Seas. Edited by JR. Morgan and M.J.
Valencia. University of California Press, Berkeley. 152 pp.

Morgan, JR. and M.J. Valencia. 1992a. Atlas for marine policy in East Asian
Seas. University of California Press, Berkeley. 152 pp.

Morgan, J.R. and M.J. Valencia. 1992b. “Integrations,” pp. 142-151. In:
Atlas for marine policy in East Asian Seas. Edited by JR. Mergan and
M.J. Valencia. University of California Press, Berkeley. 152 pp.

Morgenthau, H. and K-W. Thompson. 1985. Politics ainong nations: The
struggle for power and peace. Knopf, New York. 559 pp.

Morrison, C.E. 1993. “Changing patterns of international relations in the
North Pacific.” Paper presented at the Workshop on the Russian Far
East and the North Pacific held at the East-West Center, Honolulu.

Oksenberg, M. 1993. “The East Asian quadrangle” As amplified in a
9 August 1993 oral presentation at the ‘Asia in Transition’ workshop
in Seattle.

Pac Net. 1994. Pac Net No. 37, 18 November 1994. Pacific Forum/CSIS,
Honolulu.

Paik, J-H. 1994. “Strengthening maritime security in Northeast Asia.”
Paper presented at the 8th Asia-Pacific Roundtable on Confidence

339



340

Chapter 13

Building and Conflict Reduction in the Pacific, ASEAN Institute for
Strategic and International Studies, 5-8 June 1994, Kuala Lumpur.
Pedersen, EB. 1982. “The sensitivity of the Baltic Sea to natural and man-
made impact,” pp. 385-399. In: Hydrodynamics of semienclosed seas.
Elsevier Oceanography Series 24. Edited by J.C.J. Nihoul. Elsevier

Scientific Publishing Company, Amsterdam.

Peet, G. 1986. “Techniques and methods for sea use planning and
management in selected areas.” Report of a literature study commissioned
by Directie Noordzee, Rijkswaterstaat, 1989-1992, 44-5, SDU.

Prescott, JR.V. 1987. Maritime jurisdiction in East Asian Seas. Occasional
Paper No. 4. Environment and Policy Institute, East-West Center,
Honelulu. 72 pp.

Prescott, JR.V. 1992. “Maritime jurisdictions,” pp. 25-35. In: Atlas for
marine policy in East Asian Seas. Edited by JR. Morgan and M.J.
Valencia. University of California Press, Berkeley. 152 pp.

Protocol for the Protection of Mediterranean Sea Against Pollution from
Land-based Sources. 1982. In: Ocean Yearbook Volume 3, pp. 489-496.
The University of Chicago Press, Chicago.

Ruggie, J.G. 1982. “International regimes, transaction and change: Embedded
liberalism in the post-war economic era.” International Organization,
36(2):379-415.

Ruggie, J.G. (ed). 1993. Multilateralism matters: The theory and praxis of
an international form. Columbia University Press, New York.

Scalapino, R.A. 1992. “Northeast Asia: Prospects for cooperation.” The
Pacific Review, 5(2):101-111.

Scalapine, R.A. 1993. Panel discussion on: “The Post Cold War Asia-
Pacific Security Order: Conflict or Cooperation?” during the
Conference on Economic and Security Cooperation in the Asia-Pacific:
Agenda for the 1990s, 28-30 July 1993, Canberra. 16 pp.

Scalapino, R. 1994. “Back to the future.” Far Eastern Economic Review,
26 May 1994:38.

Segal, G. 1991. “Northeast Asia: Commeon security or a la carte?”
International Affairs, 67(14):755-767.

Smith, AJ., E. Kennet and M.B.F. Ranken. 1984. Britain and the sea:
Further dependence — further opportunities. Scottish Academic Press
Limited, Edinburgh.

Smith, H.D. and C.S. Lalawani. 1984. The North Sea: Sea use management
and planning. University of Wales Institute of Science and Technology,
Cardiff.

Solomon, R.H. 1994. “Asian architecture: The US in the Asia-Pacific
community.” Harvard International Review, 16(3):60.

Taek-Whan, H. 1994. “Northeast Asia environmental cooperation: Progress
and prospects.” Paper presented to the Workshop on Trade and



Chapter 13

Environment in Asia-Pacific: Prospects for Regional Cooperation held
on 23-25 September 1994 at East-West Center, Honolulu.

Taylor, P. 1990. “Regionalism: The thought and the deed,” pp. 151-171.
In: Framework for international relutions. Edited by A J.R. Groom and
P Taylor. St. Martin’s Press, New York.

UNEP (United Nations Environment Programme). 1978. “Activities for
the protection and development of the Mediterranean,” pp. 584-597.
In: Ocean Yearbook Volume 1. The University of Chicago Press,
Chicago.

UNEP (United Nations Environment Programme). 1980. “Recommendation
for the future development of the Mediterranean Action Plan,” pp.
547-554. In: Ocean Yearbook Volume 2. The University of Chicago
Press, Chicago.

UNEP (United Nations Environment Programme). 1985. “The Mediterranean
Action Plan: retrospect and prospect.” Presented at the Fourth Ordinary
Meeting of the Contracting Parties to the Convention for the Protection
of the Mediterranean Sea Against Pollution and Its Related Protocols,
9-13 September 1985, Genoa. Published as Document UNEP/IG.56/4,
26 June 1985.

UPI Intelligence Watch, 17 March 2005.

Valencia, M.J. 1985. “National marine interests in Southeast Asia,” pp.
55-57. In: Marine policy in Southeast Asia. Edited by G. Kent and M.J.
Valencia. University of California Press, Berkeley. 452 pp.

Valencia, M.J. 1987. “The natural setting,” pp. 6-25. In: International
Conference on the Yellow Sea: Transnational ocean resource management
issues and options for cooperation. East-West Environment and Policy
Institute Occasional Paper No. 3. East West Center, Honolulu.

Valencia, M.J. 1988. “The Yellow Sea: Transnational marine resource
management issues.” Marine Policy, 12(4):382-395.

Valencia, M.J. (ed). 1989a. International Conference on the Sea of Japan:
Transnational ocean resource management issues and options for
cooperation. East-West Environmental and Policy Institute Occasional
Paper No. 10. East West Center, Honolulu.

Valencia, M.J. 1989b. “The natural setting,” pp. 11-27. In:
International Conference on the Sea of Japan: Transnational ocean
resource management issues and options for cooperation. East-West
Environment and Policy Institute Occasional Paper No. 10. Edited by
M.J. Valencia. East West Center, Honolulu.

Valencia, M.J. 1990a. “Sea of Japan: Transnational marine resource issues
and possible cooperative responses.” Marine Policy, 14(6):507-525.

Valencia, M.J. 1990b. “Northeast Asian perspective on the security-
enhancing role of CBMs,” pp. 12-18. In: Confidence and security-
building measures in Asia. Department of Disarmament Affairs, United
Nations, New York.

341



342

Chapter 13

Valencia, M.J. 1994a. “Preparing for the best: Involving North Korea in
the New Pacific Community.” Journal of Northeast Asian Studies,
13(1):64-76.

Valencia, M.J. 1994b. “The South China Sea issues: Context, conjecture
and a cooperative solution.” Paper presented at the VIII Asia-Pacific
Roundtable, Institute for Strategic and International Studies, June
1994, Kuala Lumpur.

Valencia, M.J. 1996. A maritime regime for Northeast Asia. Oxford
University Press, Hong Kong. 329 pp.

Valencia, M.J. 2000a. “Comment on prospects for effective maritime
governance in the Northwest Pacific Region.” Marine Policy,
24(5):439-440).

Valencia, M.J. 2000b. “Regional maritime regime building: Prospects in
Neortheast and Southeast Asia.” Ocean Development and International
Law Journal, 31:223-247.

Valencia, M.J. 2001a. “Relevance of lessons learned to Northeast Asia,”
pp. 131-149. In: Maritime regime building: Lessons learned and their
relevance for Northeast Asia. Edited by M.J. Valencia. Martinus Nijhoff)
The Hague. 178 pp.

Valencia, M.J. 2001b. “Conclusions and lessons learned,” pp. 150-172.
In: Maritime regime building: Lessons learned and their relevance for
Northeast Asia. Edited by M.J. Valencia. Martinus Nijhoff, The Hague.
178 pp.

Vallega, A. 1988. A human geographical approach to semi-enclosed seas:
The Mediterranean case in regional development. The University of
Chicago Press, Chicago.

Van Dyke, JM. 1989. “Prospects for the development of intergovernmental
human rights bodies in Asia and the Pacific.” In: New directions in
human rights. Edited by E.L. Lutz, H Hannum and K.J. Burke.
University of Pennsylvania Press, Philadelphia.

Voipio, A. (ed). 1981. The Baltic Sea. Elsevier Oceanographic Series 30.
Elsevier Scientific Publishing Company, Amsterdam.

Weeks, S.B. 1995. “Law and order at sea: Pacific co-operation in dealing
with piracy, drugs, and illegal migration.” Paper presented to the First
Meeting of the CSCAP Working Group on Maritime Co-operation,
Kuala Lumpur, June 1995.

World Journal. 1994. “China and Taiwan plan cooperative exploration of
the South China Sea.” World Journal, 17 January 1994:1.

Young, O.R. 1977. Resource management at the international level: The
case of the North Pacific. F. Pinter, Londen and Nichols, New York.
22 pp.

Young, E. and P.H. Fricke. (eds). 1975. Sea use planning. Fabian Society,
London.



Building Vision, Awareness

and Commitment: The PEMSEA
Strategy for Strengthening
Regional Cooperation in Coastal
and Ocean Governance

Kem Lowry and Chua Thia-Eng

Over the past 3 decades there has been substantial growth in coastal
and ocean management regimes due mainly to the increasing awareness
and understanding among nation-states that the gravity of coastal and
ocean problems is more effectively addressed through collective action.
While there has been progress in coastal governance, the relative success
of these efforts has been undermined by lack of consensus about
management priorities, inadequate laws, weak enforcement, and lack of
management resources in some countries. Difficulties in monitoring country
compliance with international agreements and reluctance of powerful
countries to ratify major international conventions are also major issues
confronting international coastal and ocean governance organizations.

Regional institutions have been developed to help forge consensus
on national and regional coastal and ocean management priorities, provide
technical assistance, and assist in developing institutions for stronger
regional collaboration and effective resource management. In East and
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Southeast Asia alone, more than 12 regional organizations have been
organized during the past 3 decades to address one or more ocean or
coastal issues [Tan, 2003]. Although numerous regional marine regimes
designed to address marine environmental management have been
operating in various parts of the world, the results in Asia and elsewhere
have been uneven [Kullenberg et al., 2006; PEMSEA, 2002]. Ineffective frameworks
for collective management, lack of resources, inadequate capacity,
differences in national political and administrative cultures, and
unsustainable political commitment are among the most often cited
reasons for the inadequate performance of the institutions of regional
coastal and ocean governance.

The Partnerships in Environmental Management for the Seas of East
Asia (PEMSEA) is one of the most recent efforts to develop and sustain
regional institutions for improved coastal and ocean governance in East
and Southeast Asia. PEMSEA was initiated in 1993 as a regional effort
designed to promote improved coastal management and to initiate a
regional collaboration among participating countries. This regional
collaboration was formalized by the Putrajaya Declaration signed by 12-
member nations at the East Asian Seas Congress in 2003.! The Putrajaya
Declaration signifies the region’s commitment to establish cooperative
efforts to tackle the transboundary issues of coastal and marine environment
of the region. The Declaration also endorsed the Sustainable Development
Strategy for the Seas of East Asia (SDS-SEA) which serves as the common
framework in addressing the various issues besetting the coastal and marine
environment of the region. Included in the issues highlighted by
the Declaration is the lack of capacity and awareness [PEMSEA, 2003]:

“Although multilateral environmental agreements have attempted to
address these problems (degradation and destruction of habitats,
diminishing fisheries, pollution of coastal waters, red tide occurrences,
invasive alien species, and general loss of biodiversity), there is a
marked disparity among countries in the region in their capacity to
respond to the challenges of sustainable development and to implement
the relevant international conventions. The single sector or single issue
approach, which is not uncommon in international instruments, has
also failed to consider the interconnectivity between economic sectors,
ecosystems, social development, and sustainable use of marine and
coastal resources. As a consequence, the overall benefits to be derived

! The 12 participating countries are: Brunei Darussalam, Cambodia, Democratic People’s
Republic of Korea, Indonesia, Japan, Malaysia, People’s Republic of China, Philippines, Republic
of Korea, Singapore, Thailand and Vietnam. Since the Haikou Partnership Agreement in 2006,
Lao People’s Democratic Republic and Timor-Leste have also joined PEMSEA.



from multilateral environmental agreements have not been fully
captured in national development policies and implementation
programmes.”

PEMSEA has sought to address many of the problems associated
with regional governance by building collaborative networks among
nations of the region; among subregional grouping of nations focusing on
specific issues (such as oil spills); and among agencies within countries.
To maintain and strengthen these networks, PEMSEA has focused on
three primary network-strengthening approaches: creating a common
vision; building shared awareness; and nurturing political commitment.
This chapter outlines the rationale for this emphasis on vision, awareness,
and commitment; and the means used to implement them in the
participating nations in the region.

A central feature of PEMSEA’s approach to improve coastal and
ocean management is its emphasis on the development of a regional
collaborative network. This emphasis on collaborative approaches to
natural resource management is part of an international trend. Over the
past several decades there has been an increasing emphasis on the need
for greater interagency, intergovernmental, and community interaction;
participation; and coordination with regard to a wide variety of public
policy issues, but with particular emphasis on natural resource management
[Godschalk and Mills, 1966; Gray, 1989; Healey, 1992; Wondolleck and Yafee, 2000]. Indeed,
collaborative management has been called the “new paradigm for natural
resource management” [Margerum and Whitall, 2004]. Collaborative approaches
to natural resource management go by a variety of names, including:
partnerships [Wondolleck and Yaffee, 2000; Williams and Ellefson, 1997; Sabatier et al.,
2005], consensus groups [Innes, 1999], community-based collaboratives [Christie
and White, 1997], among others. Indeed, the notion of collaborative governance
is, in principle, sufficiently “mainstream” that it is being promoted by
the U.S. federal government [USIECR, 2004].

“Collaborative” coastal and ocean governance in the East Asian
region is being promoted as a response to several major challenges to
conventional policymaking and management. As is the case with other
resource management issues, interagency and interorganizational
collaborative management in ocean and coastal governance is viewed as a
way to reduce conflict, promote political legitimacy, address transboundary
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issues, and improve resource management outcomes [Bernard and Young, 1997,
Jones, 1996; Innes, 1996; Lowry et al., 1997; Innes and Booher, 1999; Susskind et al., 1999;
Weber, 2000; Wondolleck and Yaffee, 2000; Booher, 2004; Sabatier et al., 2005].

Networks are “both a governance structure and a process of
socialization through which disparate actors and organizations are
connected in a coherent manner for mutual benefits and synergies” [Yeung,
2000]. Networks vary in their intentions and in the degree of formality and
complexity. They are formed for a variety of purposes, including to keep
professionals informed (for example, cancer specialists, fishery experts);
and to link people with specific interests (for example, bird watching or
gamelan music), projects or tasks (for example, community-based reef
protection, curriculum development), or issues (for example, climate
change). Most networks operate informally. Interested participants can
attend meetings or register for an online listserve. A few networks are
more formal with membership requirements, a specified domain, and a
network governance arrangement. Finally, networks can be located on a
complexity continuum depending on task specification (from well-defined
to high-task uncertainty), number of participants, diversity of participants,
commonality of goals and agenda, and mode of interaction (face-to-face
or virtual) [Mankin and Cohen, 2004].

The collaborative networks or partnerships established by PEMSEA
over the years at the local, subregional, and regional levels served as
important factors in bringing about consensus among the member
countries and other partners, and helped transform PEMSEA from a
project-based arrangement to a regional collaborative mechanism.? This
was made possible through a regional policy instrument, the 2006 Haikou
Partnership Agreement. This regional mechanism established an East
Asian Seas Partnership Council — a complex, formal network of
representatives of the signatory nations to the Haikou Partnership
Agreement on the Implementation of the SDS-SEA? international
organizations, nongovernmental organizations (NGOs), and private
businesses.* The network was established to provide political and
administrative support for a variety of regional initiatives to: (1) address
transboundary issues such as oil spills, urban wastes, marine debris, and

2 The regional collaborative mechanism is composed of four main components: an East Asian
Seas Congress which includes a Ministerial Forum; an East Asian Seas Partnership Council;
a PEMSEA Resource Facility; and a Regional Partnership Fund. Details and functions of said
components are found in the Haikou Partnership Agreement and Partnership Operating
Arrangements for the Implementation of the SDS-SEA. [See also Chua et al., in this volume; Tropical
Coasts, 2006].

3 Parties to the Agreement are: Cambodia, China, DPR Korea, Indonesia, Japan, Lao PDR,
Philippines, RO Korea, Singapore, Timor-Leste, and Vietnam.

4 Other non-State Partners signed the Partnership Operating Arrangements which serves as an
annex to the Partnership Agreement. These others are: Conservation International, Coastal



similar issues; (2) support national coastal management initiatives; and
(3) ultimately, provide guidance in the overall implementation of the SDS-
SEA. The Partnership Council provides network governance while the
PEMSEA Resource Facility — another component of the regional
mechanism consisting of the Secretariat and Technical Services — manages
the network activities and resources.

Developing the network and making it an active, effective institution

to support regional management efforts requires several key tasks:

o Insure that members of the network share the same goals for the
collaboration and the strategies for achieving those goals;

« Structure the collaboration by means of formal agreements about
issues, tasks, and decisionmaking processes;

« Provide the means to learn from the individual and collective ocean
and coastal management experiences;

*Develop and cultivate collaborative norms that encourage further
sharing of information, resources, technical advice, and mutual
assistance; and

« Provide incentives that encourage continued commitment to the
network and its tasks.

A complex network requires a shared vision; communicative and
collaborative activities that increase the commitment of the partners to
the network; and a network “hub” or manager that provides the energy,
resources, and communicative activities to keep the network functioning.
These network characteristics are summarized in Table 1. These structural
and process issues are discussed in more detail below.

Management Center, UNDP/GEF Small Grants Programme, Intergovernmental Oceanographic
Commission/Subcommission for the Western Pacific (IOC/WESTPAC), Korea Ocean Research
and Development Institute (KORDI), Korea Maritime Institute (KMI), Korea Environment
Institute (KEI), Ocean Policy Research Foundation (OPRF) of Japan, Oil Spill Response
Limited and East Asia Response Limited (OSRL/EARL), Plymouth Marine Laboratory, UNEP
Global Programme of Action for the Protection of the Marine Environment from Land-based
Activities (UNEP/GPA), and UNDP/GEF Yellow Sea Project (YSLME). The Swedish
Environmental Secretariat for Asia (SENSA) and the Northwest Pacific Action Plan (NOWPAP)
have also become Partners to the Agreement.
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Table 1: Characteristics and Intended Outcomes of Complex Network Structures

Characteristics of
Network Structure

Process Requirements

Expected Outcomes

Common Vision

« Consultative processes that lead to
recognition of common resource
management or hazard problems

* Recognition of need for collective
action to address problems

* Willingness to focus on common
problems and set new management
priorities

» Sharing of common goals,
objectives, and approaches

* Synergies developed among
partners

* Partners see points of convergence

* Emphasis on commonalities rather
than political or administrative
differences

» Agreements on priorities among
common problems and strategic
actions

* Agreements on common vision and
mission

Interdependence
and Commitment
of Partners to
Network

» Establish reqular, easy-to-use
communication channels among
partners

* Attend to multiple national
conceptions of priority management
problems and needs

* Organize workshops and meetings
for partners

« Organize trainings

* Develop technical studies and
assistance regarding specific
resource use issues

* Develop local management
capacities

* Develop consensus approaches
to decisionmaking

* Generate external resources to
support management efforts

* Enhanced communication

« Stronger relationships among
partners

» Mutual recognition of needs and
priorities

* Expanding networks of regional
expertise

* Reduction of potential management
conflicts amang partners

* Agreements ahout management
priorities

* Willingness to engage in joint
actions

» Greater sharing of resources

* Increased trust among partners and
commitment to network initiatives

Network Manager/
Coordinator

* Organize and convene network
meetings

» Facilitate communications among
partners

* Organize technical analysis and
training

» Facilitate collaborative deliberative
processes

* Provide staff for key activities

* Seek resources for network
activities

» Meetings that are productive, civil,
and efficient

» Consensus processes

* High quality agreements

» Effective trainings and technical
analysis

* Scaling up and expansion of
network activities

Source: Adapted from Keast et al. [2004]



The role of a regional collaborative network is to bring about the
convergence of the multiple objectives of different state and non-State
actors into a shared vision; to provide them a platform for regular dialogue
and information exchange; and to coordinate the various individual actions
into a systematic, synergistic regional program of actions for them to work
together towards achieving their common goals. Key network activities
include: creating the shared vision among network partners; developing
shared awareness of the short- and long-term consequences of current
trends in resource conditions and resource use activities; and building
commitment to collective activities designed to address these problems.

Vision

Vision can be defined as an image that expresses what an organization
or a network wishes to attain and through which it provides not only a
direction or goal, but also a means of accomplishing the desired end state
or vision. Different national partners and agency representatives, NGOs,
resource users, and other stakeholders within specific countries have their
own agendas with regard to the development and use of the finite coastal
and marine resources. They rarely consult each other in setting resource
use agendas, often resulting in use conflicts among sectors and nations.
In principle, creating a shared vision among key national actors about
desired resource use conditions for the region is a key first step in designing
collective actions and committing resources to achieve those outcomes.
In practice, creating a shared vision usually requires extensive
communication and consultation, mutual education, negotiation, and
relationship-building.

Awareness

“Awareness,” as used here, refers to several types of knowledge:

« knowledge about coastal and marine resources and their local and
regional distribution and condition;

« knowledge about trends in resource conditions and resource uses;

eknowledge about the ecological consequences of current and
projected patterns of resource uses and the cause-and-effect
relationships linking resource uses with changes in resource
conditions;
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e knowledge about the types of regulations, subsidies, or other
interventions that have proved effective in mitigating or eliminating
adverse impacts of resource use activities — and the impacts of
these interventions on resource users;

« knowledge about how to create the types of institutions necessary
for effective planning and management; and

« knowledge about effective strategies for communicating resource
use conditions, long term-impacts on resource conditions, and
effective interventions for improving resource conditions.

In developing awareness on coastal and marine issues, the technical
knowledge of a disciplinary specialist, such as an hydrologist, marine
biologist, legal expert, oceanographer, or economist, is critical, but so is
the detailed time and place information or “local knowledge” of the long-
time fisher and other resource users. The challenge of “building awareness”
involves developing consensus on what is known and unknown, developing
strategies for filling knowledge gaps, and reducing technical uncertainties.
Building awareness also involves insuring that knowledge is widely diffused
and understood among theose who can directly or indirectly act on it to
improve management. This type of “awareness building” requires
communication processes that include advocacy, social mobilization, and
program communication. Advocacy refers to organizing information into
an argument to be communicated through various channels with the
intention of gaining political and social acceptance and support. Social
mobilization, on the other hand, is the pooling of people and resources
to increase people’s awareness and demand for a particular issue, so that
a critical mass is gathered for eventual action. Program communication
involves identifying and segmenting specific groups or audiences with
particular strategies and messages through various mass media and
interpersonal channels.

Building upon different types of knowledge, key stakeholders can
use their acquired knowledge to analyze their coastal and ocean
environment and engage in deliberation and formulation of possible
actions and solutions. Awareness and information dissemination can lead
to effective action when effectively implemented.

Commitment

A commitment to act alone and collectively — to implement plans
and programs to more effectively manage human activities adversely
affecting resources and to prevent or reduce the risks of various types of
hazards — is a third imperative for effective collaborative governance.
Commitment has both psychological and behavioral dimensions. Individuals



are motivated to make commitments on the basis of incentives (moral
claims, political appeals, potential financial gain, appeals to idealism,
promise of potential career advancement, and the like) or coercion (legal
or administrative requirements, perceived threats to one’s career, and the
like). A psychological commitment has to be sufficient to induce the
necessary collaborative behaviors, including: continued participation in
network activities; commitment of time, effort, and expertise to network
activities; careful attention to the perspectives and needs of other
participants; and the like.

Encouraging and sustaining organizational commitment on the part
of key national partners to the collaborative network requires a similar
analysis of incentives and potentially “coercive” measures. The sustainability
of commitment induced by coercive means is sometimes problematic [Tan,
2003]. Several factors shape the commitment of organizations [Margerum, 2001]:

Legislative or administrative mandates can be both a help and a
hindrance to commitment. Some agencies cannot delegate administrative
responsibility to a network or other actions for legal reasons. On the other
hand, national legislatures or executives may sometimes encourage network
collaboration by legislative or executive fiat.

Some potential partner agencies see themselves as constrained by
inadequate staff numbers, staff capacity, or inadequate discretionary
resources for full participation in the network.

Agency commitment usually requires that the agency sees itself as
acting in ways that are consistent with its mission and that the problems
being addressed are critically important.

Agency staff may not be familiar with what participation in a
collaborative network requires of them. The quality of the leadership and
guidance from other partners and the network managers can determine
the degree and effectiveness of their participation.

The degree of personal commitment of the agency representatives to
the network can also be a critical factor in the commitment of the
organization. Such personal commitment can be instrumental in encouraging
the organization’s commitment.
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While gaining the commitment of individuals and organizations is
important to effective collaborative networks, there is no template or
formula for encouraging personal or organizational commitment. What
works with some agencies may not work with others. For those engaged in
developing sustainable collaborative networks, the challenge is to find those
constraints or opportunities most relevant to each individual or organization.

The idea of a guiding vision for coastal and ocean management is
not unique to PEMSEA. Several regional ocean management organizations
developed strategic visioning mechanisms to address local and transboundary
ocean and coastal problems. Visions are part of a larger planning process
that includes formulating vision-mission statements, adopting a strategic
action plan, and developing implementation and monitoring mechanisms.
The relevance of the whole exercise is in creating a platform to build
awareness, foster collective ownership, change perceptions, and influence
reforms in policies and programs. The main goal of the process is to
transform attitudes and behavior and create political commitment to
reflect a different way of valuing and protecting coasts and oceans.

Much of the impetus for regional ocean management regimes came
as a response to United Nations’ efforts. The United Nations Convention
on the Law of the Sea (UNCLOS) which was signed in 1982 and came
into force in 1994, provided a legal foundation for new regimes for the
governance of the oceans of the world [Koh, 1983]. The 1982 United Nations
Conference on Environment and Development (UNCED) focused on
issues related to emerging concerns regarding development and the
environment. For those concerned about oceans and coasts, the primary
output was Chapter 17 of Agenda 21 which calls for sustainable
development at the oceans and coasts. The World Summit on Sustainable
Development (WSSD) in 2002 was a further call to action stemming
from the review of the implementation of Agenda 21. In response to such
efforts, several regional ocean governance mechanisms were established.
For example, Baltic 21 was the first regional initiative to adopt common
regional goals for sustainable development in response to the framework
of Agenda 21. The Med Strategy 2002 was adopted for the Mediterranean
in response to the favorable political commitment arising from WSSD
and a need for an overarching agenda for coordination, coherence, and
synergies given the existence of several environmental cooperation
programs. The Pacific Islands Regional Oceans Policy was ratified during

the WSSD in 2002.



All these regional strategic visioning outputs emphasize mechanisms
that are holistic, integrative, adaptive, and ecosystem-based. This approach
is based on the awareness that knowledge about our dynamic and complex
ecosystems remain limited while human activities continue to create
tremendous impact on them. In most regions, rapid coastal development
and more intensive uses of coastal and marine resources are creating
transboundary impacts on ecosystems and stressing the ability of states
to manage effectively.

“Vision statements” — and the plans of which they are a key part —
can be prepared by consultants, technical teams, or a broad range of
stakeholders. The PEMSEA planning effort combined rigorous analysis of
international and regional ocean and coastal management treaties, plans,
and other initiatives; and extensive consultation with policymakers, ocean
experts, and other stakeholders in the East Asian Seas region’ One of
PEMSEA'’s initial efforts was an extensive review of international treaties
and other initiatives related to ocean governance, including: the Rio
Declaration, Agenda 21, UNCLOS (1982), United Nations Framework
Convention on Climate Change, Global Programme of Action for the
Protection of the Marine Environment from Land-based Activities and
seven other treaties and conventions.

A review of national efforts relating to Agenda 21 was specifically
compiled to gather relevant information in the preparation of the SDS-
SEA and the development of a national coastal and marine policy. The
analysis was integrated into national profiles, which were reviewed by
the Experts’ Meeting on Strategies for Better Coastal and Ocean
Governance (Kuala Lumpur, November 2002). The results of this effort
were incorporated in the SDS-SEA.

The PEMSEA Regional Programme Office (RPQ) also reviewed the
experiences of different regional organizations and arrangements around
the world.® The purpose was to examine experiences in regional
environmental management of regional seas [Box 1] and apply those lessons
to the Seas of East Asia region, through the implementation of international
instruments.

Over the 4-year period during which this technical work was being
conducted, PEMSEA staff organized numerous meetings with policymakers,

> Further details on the consultation process undertaken in the development of the SDS-SEA
can be found in PEMSEA [2005].

6 The regional mechanisms were: The Helsinki Convention on the Protection of the Marine
Environment of the Baltic Sea Area and the Baltic Marine Environment Protection Commission
(HELCOM), the Convention on the Protection of the Black Sea Against Pollution and The
Black Sea Environmental Programme (BSEP), the Danube River Protection Convention
(DRPC) and the International Commission for the Protection of the Danube River (ICPDR),
Convention for the Protection of the Marine Environment and the Coastal Region of the
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ocean and coastal experts, national planning staff, and others in the East
Asian region. These meetings and workshops were conducted to review
national and regional ocean and coastal issues, organize technical studies
on particular issues of interest, and to address specific issues of concern
to participants. These meetings were part of the gradual development of

« Rigorous preparation in the form of conceptualization and planning is
necessary for the success of the regional mechanism, taking into account
the socioeconomic, cultural, and political situations of the countries and
their needs and capacities.

» Consultation and coordination with all of the countries from the beginning
of the process is very important.

= Economic concerns are a very strong motivation for or against the regional
mechanism.

» Care must be taken not to allow political and historical concerns to distract
parties from the goals and objectives of the organization.

« The failure to operationalize commitments and implement provisions are
often due to lack of capacity, thus capacity building is a very important
part of the mechanism.

» A legal instrument is not a prerequisite for the success of the regional
mechanism. However, it may help to provide a definite framework for
actions and rationale over the long-term.

« The clearer, more concrete and more realistic the goals and timetables of
the mechanism, the better the chances of success.

« Viability of the regional mechanism is highly reliant on reliable financing
mechanisms. These may include both traditional sources of funds as well
as innovative ones.

» Monitoring is important because the impacts of the mechanism need to

be known, otherwise support decreases.
Source: PEMSEA [2002]

Mediterranean (Barcelona Convention) and the Coordinating Unit of the Mediterranean
Action Plan (UNEP/MEDU)]), Convention for the Protection of the Marine Environment of
the North-East Atlantic (OSPAR Convention) and the OSPAR Commission, the Great Lakes
Basin Compact and the Great Lakes Commission, the Noumea, Apia and Waigani Conventions
and the South Pacific Regional Environmental Programme (SPREP), the Convention for the
Protection and Development of the Marine Environment of the Wider Caribbean Region and
the Regional Coordinating Unit for the Caribbean Environment Program, and the World
Conservation Union (IUCN).



the collaborative governance network. The coastal and ocean management
initiatives undertaken in these sessions helped develop the communication
channels and the trust and legitimacy necessary for a more ambitious
regional effort.

The SDS-SEA, which was adopted in December 2003, was the
product of this multi-year process of analysis and consultation. The SDS-
SEA identifies the collaborative’s shared vision:

“The sustainable resource systems of the Seas of East Asia are a natural
heritage for the people of the region, a medium of access to regional
and global markets, and a safeguard for a healthy food supply,
livelihood, economic prosperity and harmonious co-existence for present
and future generations.”

To achieve this vision, the SDS-SEA identified six major strategies:
Sustain, Preserve, Protect, Develop, Implement, and Communicate. It
also outlined a variety of individual initiatives for each of the six major
strategies. A total of 27 operational principles, 20 concrete objectives,
50 action programs, and 227 activities address local, national, and global
environmental and sustainable development issues ranging from fisheries
to climate change [PEMSEA, 2007].

Significantly, SDS-SEA also influenced the drafting of national
coastal and ocean policies, for example, the Philippines Archipelagic
Agenda, the Coastal Policy of Malaysia, Coastal Policy of the Philippines,
the Ocean Policy of Japan, and the Thai Sea Policy. Across other East
Asian countries, other structural and institutional reforms, such as the
marine economic development policy of the People’s Republic of China,
reorganization in Indonesia and Republic of Korea through the establishment
of new ministries on fisheries and marine affairs, bode well for the
implementation of the region’s shared vision.

Building awareness, as noted above, involves generating information
about coastal resources, trends in resource conditions, and resource uses
and threats. It also involves developing consensus about knowledge gaps,
uncertainties, and research priorities among network participants and

7 Much of the data for this section is drawn from PEMSEA [2006a], but the interpretation is
that of the authors of this chapter.
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others. The PEMSEA approach to this conception of building awareness
involves developing capacities for standard environmental information
gathering and analysis techniques at the local and subregional level;
organizing special technical studies on specific issues; and developing
institutions and technical procedures for information sharing, training and
technical workshops, meetings of technical experts, and outreach
procedures that provide for wide dissemination of information. Each of
these mechanisms is briefly described below.

Environmental Profiles/Risk Assessments

Local integrated coastal management (ICM) projects require a variety
of strategies and management tools. Research, advocacy, collaboration,
infrastructure development, planning, awareness building, technical
analysis, public-private partnerships, and regulation of coastal uses and
activities are among the management strategies employed by PEMSEA
in its ICM approach. The PEMSEA approach incorporates a wide variety
of management tools for each basic management strategy. Technical
analysis, for example, includes environmental profiles and risk assessment.
While the strategies are similar from site to site, the importance of specific
tools to support a strategy varies among the sites [PEMSEA, 2006a]. Coastal
strategy documents, environmental profiles, and action plans are also
among the repertoire of PEMSEA’s integrated management tools. Because
of PEMSEA'’s long experience with these and other tools of management,
and because their use has been demonstrated at multiple sites, the
PEMSEA office and site staff have multiple models of what these tools
are, how they relate to specific coastal uses, and how they have been
tailored to specific contexts [Chua et al., 2006; Chua, 2006]. The development
and refinements of these models over the years is part of what makes
PEMSEA successful at designing and implementing local ICM projects
[PEMSEA, 2006a].

The PEMSEA approach to risk assessment begins as part of a training
project for project staff and other key technical stakeholders. Participants
are taught key concepts about risk assessment and methods of assessment
and use them immediately in the development of a risk assessment for
their area [PEMSEA, 2006a]. Trainees usually contact other agency staff
involved in data collection and management. They share their knowledge
of risk assessment and solicit data useful in developing the risk assessment
document. The risk assessment plan is thus an applied learning — an end
in itself as well as an important part of staff capacity building.



Training

PEMSEA has trained more than 1,935 coastal managers, national
officials, and others; and assisted with the development of numerous
environmental plans, risk assessments, action plans, and other strategies
necessary for the effective functioning of local ICM projects. The training
manuals, technical reports, environmental risk assessments, strategic plans
and other documents, CDs, and videos constitute a substantial
documentation of the knowledge gained about specific sites and ocean
and coastal management in the region. They also serve as high quality
models that can be used by governments and donor agencies in the region.
The approach, training, and publications all provide a solid intellectual
foundation for replication and scaling up [PEMSEA, 2006a]. They are a critical
component of building awareness about coastal issues and management
interventions that can effectively address those issues.

Network of Experts

PEMSEA has created networks of experts and local governments
and regional task forces that, when taken together, firmly link the national
ICM demonstration and parallel sites into a regional consortium and
partnership. The regional networks of experts have provided a range of
support services in coordination with the field activities. They are also an
important mechanism for knowledge validation and transfer [PEMSEA, 2006a].

The networks have proved highly useful in providing specialized
skills training, generating reviews, information exchange, and knowledge
transfer. Effectiveness is shown when environmental monitoring and
information networks are merged with the PEMSEA Network of Local
Governments for Sustainable Coastal Development (or the PNLG,
discussed further below), and the legal experts’ network with the Regional
Task Force. The networks have been used in making scientific advice
available in packaged form; in obtaining advice and technical assistance
in the context of verifications of priority issues and applications of risk
assessments; and the development of related environmental monitoring
programs. They have also assisted in the preparation of coastal strategies,
development of coastal use zoning schemes, and in obtaining of experts
for training and analyzing specific problems. These actions have helped
link the available regional expertise and expose this community to
management activities and needs.
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Special Studies

PEMSEA policy research studies have promoted an increased
understanding of the scientific dimensions and the complexity of key coastal
and marine issues and have demonstrated the need for obtaining and
utilizing scientific information in sensitive and critical management actions.

Policy research studies have been utilized in the context of building
public-private partnerships (for example, on waste management in
Batangas, Philippines) and promotion of opportunities for such efforts;
public awareness creation and education on environmental management;
mobilization of public participation; and formation of public sector
corporations. The policy research has raised the need for obtaining and
utilizing scientific information in management actions, including: creation
of public and other user understanding of how the coastal environment
functions on the basis of scientific facts; marine zoning schemes (for
example, Xiamen sea use zoning); establishing proper institutional
arrangements, adoption and integration of coastal pelicies, and creating
legal regimes; and decentralization of decisionmaking. The studies have
demonstrated the need to have the scientific community involved with
the management team as a partner [PEMSEA, 2006a).

Integrated Information Management System (IIMS)

Improved ocean and coastal planning and management requires valid
information about: resource locations and conditions, potential impacts
of uses and activities on resources, jurisdictional boundaries, pollution
sources, land use plans, and many other variables. In most countries, data
collection for coastal management is, at best, incomplete and uneven.
Even when there are data collection efforts, the information useful for
effective coastal and marine management is most frequently collected
and stored in multiple agencies in a variety of formats for different analytic
and management purposes [PEMSEA, 2006a].

PEMSEA’s information management strategy has been to “establish
an IIMS for coastal and marine environmental assessment planning,
monitoring, and management. This would enable the PEMSEA sites with
an established IIMS to use IIMS in facilitating planning, management,
and other activities. The availability of information in a format that can
be used in these various activities will contribute to desired outcomes,
which will then facilitate the attainment of the overall goal of PEMSEA”
[PEMSEA, 2006a]. Project personnel and members of the IIMS task teams
representing participating agencies at the sites were given two training
programs: basic training on information management using IIMS and
IIMS Query System, and linkage to geographic information system (GIS)



and other external software. The original project goal was to train three
staff at each site. To date, 201 participants have been trained at 11 sites
[PEMSEA, 2006a].

Information Dissemination

PEMSEA has proven to be particularly adept at some of the
conventional tools of outreach and knowledge dissemination. Printed
reports are widely circulated in the region. Articles on PEMSEA activities
appear in the local press. In addition, PEMSEA publishes a magazine,
Tropical Coasts, with articles related to aspects of coastal management in
the region. PEMSEA has also successfully supported the use of modern
high technology communication tools, in establishing e-forums and
building websites, including the PEMSEA website. The PEMSEA website
is linked to a media resource center and a youth website. These links
have contributed to a surge in hits, from about 6,000 in mid-2002 to
over 235,000 in February 2004 [Chua and Lee, 2004]. The PEMSEA website
thus clearly fills a need and is an active and valuable source of information
for a variety of stakeholders, including: policymakers, resource managers,
the private sector, civil society, and the academe. The ICM sites have
their own websites, linked to an e-community network called Coastalinks.
The aim of this is to establish a clearinghouse mechanism for ICM
knowledge in the region. It will help disseminate lessons learned to all
stakeholders throughout the region. Training workshops have been
organized to help the ICM sites create operational websites.

Local plans, environmental profiles, training, networks of experts,
information systems, and outreach are not the only tools PEMSEA uses
for building awareness, but they are among the most prominent. The
development, use, and adaptation of these tools over the past decade have
done much to raise the level of awareness and understanding about
resource conditions and the need for collective actions to address them.

Collaborative efforts are effective and sustainable over time to the
extent that participants find them useful, contribute time, energy and
other resources, and see the collaboration as contributing to the
achievement of a shared vision. PEMSEA’s efforts to strengthen the
collaboration include a number of individual initiatives including, but not
limited to: pilot projects, extensive regional consultation at all levels,
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promoting regional policy coherence, sustained effort, an infusion of
supperting resources, and extensive outreach. Each of these initiatives is
briefly outlined below.

Demonstration Projects

PEMSEA has pursued a strategy of testing, refining, and replicating
local coastal management projects. During PEMSEA’s first phase
(1993-1999), ICM projects were launched at Xiamen, China and
Batangas, Philippines. The success of these sites — and the lessons drawn
from them — made it possible to create successful demonstration sites
at Bali (Indonesia), Chonburi (Thailand), Danang (Vietnam), Nampho
(DPR Korea), Port Klang (Malaysia), and Sihanoukville (Cambodia).
These demonstration sites have contributed to replication sites at Bataan
(Philippines), Shihwa (RO Korea), Sukabumi (Indonesia), Cavite
(Philippines), and Quang Nam (Vietnam) as well as 10 sites in China
and 3 additional sites in Bali.

Effective programs are based on an explicit set of assumptions about
how program inputs and activities are designed to result in intended
outcomes. One of the most salient features of the PEMSEA approach is
the detail — and the care — with which the assumptions about the
establishment of effective site level ICM projects have been tested and
refined. The PEMSEA ICM design and implementation strategy includes:

« stakeholder consultations at each site concerning key environmental
and socioeconemic issues, including land-based activities, and use
and user conflicts affecting the coastal environments;

« the development of a Project Coordinating Committee (PCC)
composed of personnel from key agencies with coastal management
responsibilities;

*a heavy emphasis on building ICM skills and knowledge and
strengthening organizations;

o crafting and adoption of a coastal strategy, with the shared vision
and mission for sustainable coastal development, the strategies and
action programs that would address the issues, and the roles and
responsibilities of each key sector and agency;

o the preparation of a coastal environmental profile/coastal strategy
and other technical studies, including risk assessment; and

« the identification and formation of key partnerships with businesses
and NGOs.

The combination of the key ingredients of the PEMSEA approach,
guidance, an orderly process, and centinuing support has the effect of
encouraging successful completion of the immediate project outputs such



as workplans, technical reports, coordinating committees, issue-specific
action plans, and new institutions. It also helps build understanding among
key constituencies about the intentions and strategies of local ICM,
technical credibility, and local political commitment. To varying degrees,
these benefits can be found at most project sites. Moreover, these benefits
are essential building blocks to sustainable resource management institutions
and improved environmental outcomes. One key indicator of success is
the degree to which other jurisdictions in the Philippines, Indonesia,
Vietnam, and China are replicating PEMSEA’s approach at other sites
[PEMSEA, 2006a].

The local successes of most PEMSEA’s ICM projects have helped
establish its reputation in the region. PEMSEA’s commitment to fitting
general management principles to local situations, involving people in
developing a local management agenda, funding research that is biased
toward management, and prolonging their engagement at the site level
are among the factors that have served to build understanding, trust and
commitment at the local level. Over time, PEMSEA’s technical credibility,
flexibility, and willingness to help, built the sort of political legitimacy
that is rare among projects regarded as donor projects [PEMSEA, 2006a).

Participation/Consultation

A basic part of the PEMSEA strategy is the development of a shared
vision for change and sustainable development. Stakeholder participation
is a key component in developing that shared vision and commitment.
Research and experience demonstrate that stakeholder participation can
have a significant impact on the commitment of participants to specific
policy initiatives which they helped develop. Principle 10 of the Rio
Declaration, Agenda 21, and the Aarhus Convention are among the
international instruments emphasizing the promotion of information
sharing, integration of environmental considerations in decisionmaking,
and provision of rights to individuals to have a voice in the shaping of
their present and future environment. In general, public participation is
a process that can enable interested public(s) and affected stakeholders
to: (a) access information or be informed on the substance and process of
a decision or actions that will affect the environment; (b) provide
substantive input into the development and implementation of proposed
management initiatives; and (c) seek legal remedies or compensation when
decisions violate environmental policies, produce environmental damages,
or prevent legitimate external parties from accessing information or
providing substantive input into a decision [Maurer et al., 2003].

Participation processes have been designed and implemented at the
PEMSEA ICM sites and at the subregional and regional levels. At the

361



362

ICM site level, the consultation process begins with the designation of
the Project Coordinating Committee (PCC) composed of representatives
of local agencies with coastal responsibilities. The PCC sets the policy
direction for the ICM site, helps set policy priorities, and addresses key
coastal conflicts. At some sites there are also technical working groups to
address scientific issues. Most sites hold community forums and workshops
as routine components of their planning and program design activities.
Each site also develops a public awareness plan that may include mail-
outs about the project, poster-making contests, videos, special components
in high school curricula, and many other elements.

The emphasis on local ICM projects that address local coastal issues
has often generated active community participation resulting in the
development of a shared vision and action programs for the sites. The
success of the local ICM practices, particularly in Bali, Batangas, Danang,
and Xiamen, has generated national interest. The ICM practices have been
gradually incorporated into national development plans (for example,
China) and legal systems (for example, China, Vietnam, Indonesia,
Malaysia, and Republic of Korea) as part of governance.

Through partnership development, networking, institutional linkages,
and active outreach, PEMSEA has also sought to increase the involvement
and participation of national policymakers. Research institutions and
universities have been linked to the local sites and to each country through
regional networks. NGOs have participated at the local, national, and
regional levels. PEMSEA has also sought to encourage stronger cooperation
and coordination with other regional organizations such as the Yellow Sea
and South China Sea Projects, International Waters: LEARN, Coordinating
Body on the Seas of East Asia (COBSEA), Food and Agriculture
Organization (FAQ), United Nations Environment Programme-Global
Programme of Action for the Protection of the Marine Environment from
Land-based Activities (UNEP-GPA), Coastal Management Center (CMC),
Ocean Policy Research Foundation of Japan, Nippon Foundation as well
as other ongoing projects/programs in the region [PEMSEA, 2006a].

Consultation and participation have also been important regional
initiatives. The 2003 Putrajaya Declaration and the subsequent SDS-SEA
as well as the Haikou Partnership Agreement and the Partnership Operating
Arrangements are the products of years of formal and informal consultation
in the region. They are the culmination of a sequence of meetings,
workshops, and policy forums starting from the Regional Programme for
the Prevention and Management of Marine Pollution in the East Asian
Seas (1993-1999). Numerous face-to-face meetings among PEMSEA and
local and national leaders and policymakers in the region also helped lay
the foundations for a shared vision. The process of development mirrors
the step-wise approach seen at global level efforts, from the 1972



Stockholm Conference, to the 1982 UNCLOS, to the 1992 UNCED, to
the 2002 WSSD, and puts the political expressions into real policy.

Participation or consultation processes can be assessed in terms of
the intentions of their designers, the frequency of consultations, the
number of participants, and similar indicators. However, the ultimate test
is the perceptions of participants that they have had ample opportunities
to be heard, that they have genuinely shared planning and management
authority, and the resulting plans and decisions reflect the best wisdom
of the participants. Fair and genuinely open participation processes can
do much to build commitment among participants.

Supporting Resources

One of the potential incentives for participation in collaborative
network efforts is access to increased funding, technical assistance, and
other resources. PEMSEA operated on core funding of USD 8 million for
the first phase (1993-1999) and USD 16.2 million for the second phase
(1999-2007), or USD 24.2 million over the last 14 years. This core funding
provided for network coordination, co-funding for numerous training
activities, technical analysis, and technical assistance to individual projects.

PEMSEA has sought to generate additional funding through a
strategy of cost-sharing and co-financing. The program has succeeded in
raising an additional USD 25 million in all [PEMSEA, 2007]. The largest
counterpart support, about USD 22.7 million, has been provided for ICM
projects by national and regional governments, municipalities, and other
partners. For the subregional activities, Bohai Sea and Manila Bay in
particular, an amount of USD 4.5 million has been leveraged. The other
program components have received counterpart support of about USD
1.5 million in total, of which about half came from donors (SIDA/CMC,
IMO and UNEP-GPA), the remaining from foundations, research centers,
and government authorities.

Even more substantial are the resources from other sources and
initiatives that have effectively been leveraged by PEMSEA’s own
initiatives. It was estimated that about USD 4.6 billion has been identified
by countries for implementing activities within the framework of the
SDS-SEA [PEMSEA, 2006b]. This estimate only includes cash commitments
for implementation of national priority related to coastal/marine programs.
Substantial in-kind resource contributions have also been provided or
committed by various partners in the member countries with project sites,
the value of which has not been calculated.
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Organizational Commitment

As noted above, agency commitment usually requires that the agency
sees itself as acting in ways that are consistent with its mission and that
the problems being addressed are critically important. The PEMSEA
approach to building personal and organizational commitment is to
combine “top-down” and “bottom-up” initiatives.

Initiatives like ICM are most effective when there is an active
champion who is able to inspire and mobilize action from the various
partners in the endeavor. Usually it is the political leader in the area. He
or she would be the logical and most effective person to play this role
[PEMSEA, 2006a]. Good teamwork among staff is critical, but support from
political leaders (that is, at the local and national levels) is crucial, and
can be either an obstacle when lacking, or a significant boost when present.

The PEMSEA approach is based on the recognition that the decisions
of political leaders and policymakers can make or unmake sound
management of the seas and coasts of the region. The top-down pressure
comes, in part, from the presence of a regional coordinating office (that
is, PEMSEA’s Regional Programme Office) that constantly monitors
progress and assists in addressing possible implementation hurdles in the
various project sites. Another key component of the top-down impetus is
the mandates provided by the Putrajaya Declaration and the SDS-SEA,
to which national governments have committed. Another important source
of energy is provided by the PNLG which is particularly designed to
encourage commitment and action by local executives. One clear
manifestation of this is the way the new provincial governor of Bataan,
Philippines, was convinced of the importance of the ICM initiative upon
his attendance of the PNLG meeting in Bali in 2005. While his province’s
ICM parallel site was established under his predecessor, his own “buy-in”
was confirmed upon meeting with his counterparts in the rest of the region
in Bali and recognizing the much wider context of the initiatives in his
province [PEMSEA, 2006a]. At the national level, the regular meetings of the
Programme Steering Committee (PSC) provide a regular forum for national
officials to share accomplishments and issues [PEMSEA, 2006a).

At the local level, the extensive training programs in which local
staff are involved, the technical assistance provided by PEMSEA staff, and
the collaborative efforts among staff from several agencies to prepare
environmental profiles, risk assessments, and local action plans build a
shared sense of both the need for local action to address coastal problems
and the effectiveness of the PEMSEA local strategy. The teamwork,
coordination, and integration of efforts at the technical and working levels
also provide an effective impetus to the local political leaders. Local coastal
management initiatives that are already working well and leading to



substantive accomplishments encourage local political support. The former
Governor of Batangas province, Philippines, for example, attests to how
the drive, competence, and effectiveness of the Provincial Government's
Environment and Natural Resources Office (PG-ENRQO) and its effective
coordination of the Batangas coastal management program has convinced
him of the critical importance of the PEMSEA-initiated ICM project in
the province. This has, in turn, won the Governor’s full support for the
program, which the PG-ENRO and the Project Management Office (PMO)
recognize as very important for the continued progress of work in the
Batangas ICM program [PEMSEA, 2006a].

Collaborative management may indeed be the new paradigm for
natural resource management — as well as for social services and many
other areas of governance in which multiple agencies seek to grapple with
complex problems. At present, the enthusiasm for greater collaboration
in natural resource management outpaces the research on existing
collaborative efforts. In spite of emerging research and practice, some
“collaborative efforts” exist only as episodic meetings or interagency
communications with little or no impact on individual agency management
practices or resource conditions. As multiagency collaboratives proliferate,
it is prudent to examine the assumptions, the effectiveness, and the impacts
of these efforts. Evaluations are appropriately focusing on collaborative
structures (membership, representativeness of membership, size, and the
like), processes (frequency of meetings, transparency, decisionmaking
styles, perceptions of effectiveness, and the like), production of outputs
(management plans, management rules) and their association with outcomes
(changes in resource conditions, and the like). In the evaluation literature,
there are still divisions both about the criteria used to assess effectiveness
of collaborative efforts and appropriate methods [Conley and Moote, 2003].
Researchers and theorists are pointing to the need for more large-sample,
comparative studies of collaborative management efforts focusing on
outcomes [Lubell et al., 2005].

While we look to comparative analysis for generalizations that can
enlarge our understanding of the attributes of effective collaborative
structures and processes, we often turn to case studies for insight and
experience, particularly with regard to the design and maintenance of
successtul collaborative efforts [Yin, 2002]. The theoretical literature notes
the importance of “consensual decisionmaking processes” and “shared
agendas” in collaborative management, but case studies can provide details
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of how visions or agendas were created in specific collaborative efforts.
The analysis of practical mechanisms for strengthening specific collaborative
networks do not provide a detailed template to be applied in other
situations, but they can help enlarge our understanding of the range of
initiatives for building and strengthening collaborative networks and how
they were applied in specific contexts.

In building the PEMSEA regional network over the past dozen years,
PEMSEA staff put particular emphasis on creating a shared vision,
developing awareness of the causes and consequences of trends in resource
conditions, and developing and nurturing personal and institutional
commitment to specific regional management efforts. How can consultation
be effectively organized and sustained? What are practical strategies for
building and maintaining personal and organizational commitment? The
PEMSEA experience offers some examples. This chapter catalogued some
of the initiatives that were part of this network-strengthening program.
The multiple outputs of local, national, and regional network activities
(technical analysis, plans, information systems, new management
mechanisms, and the like) have also been documented in PEMSEA reports
and independent evaluations. What is more difficult to convey is both
the style of implementation and how the interaction among these initiatives
have shaped and strengthened the regional network.
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Coastal Governance: A Reflection of
Integrated Coastal Management (ICM)
Initiatives with Special Reference to
the East Asian Seas Region

Chua Thia-Eng

During the last 3 decades, various integrated management approaches
to coastal governance had been actively advocated, experimented, and
practiced in no less than a hundred countries throughout the world. These
initiatives were undertaken in various forms and geographical or functional
scales (for example, integrated coastal zone management [[CZM], integrated
coastal management [ICM], coastal area management [CAM], integrated
coastal area management [ICAM], coastal resource management [CRM],
integrated coastal and ocean management [ICOM], integrated water
resource management [[WRM], integrated river basin management [IRBM],
large marine ecosystem [LME] management, marine protected areas [MPA],
and community-based coastal resource management [CB-CRM]) [Hag et al,,
1997; Clark, 1996; Chua, 2004, 2006]. All these initiatives emphasized the
importance of some forms of policy and functional integration. While there
were some successes in terms of impacts and sustainability of management
programs on the ground (and also many failures in achieving the set
objectives), confusion on the concept, mode of operation, and standard of
practice continues [Chua, 2006].
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This chapter presents a reflection of the application of the integrated
management approach to the coastal and marine areas through a rethink
of its relevance, concept, practices, policy and legislative supports, financing,
capacity development, and scaling up of practices with special reference to
the East Asian Seas region. It is hoped that the reflections might contribute
to clearing up some of the conceptual and methodological confusions.

The application of ICM may have to vary according to different
local, national, and regional demographic, sociceconomic, and ecological
conditions of the coasts. The administration of ICM is greatly influenced
by population density, space availability for land- and sea-use, and level
of economic development in the coastal areas. In most European coasts
where population density is high and the coasts are heavily utilized, the
ICM approach tends to focus on addressing competitive use of the limited
coastal resources through careful spatial planning and zoning. On the
other hand, with the exception of some urban cities, most U.S. and
Australian coasts are comparatively thinly populated and with vast areas
of coastal lowland; in these areas, the ICM approach tends to focus on
habitat protection and conservation and on planning for future use.
However, population is increasing and the American and Australian coasts
will soon face the similar challenges as their European and Asian
counterparts [Meadows et al., 1992; PEMSEA, 2003, 2005].

However, in the East Asian Seas region, where more than 60 percent
of the approximately 2 billion people are living near the coasts; where
the world’s most active economic centers are found; and where severe
environmental pollution and changing climatic conditions are the major
threats, the application of ICM would have to focus on addressing pressing
local and regional transboundary concerns [PEMSEA, 2003, 2005]. Coastal and
marine management issues often involve a wide spectrum of stakeholders
and governing agencies due to the nature of multiple uses of the coastal
and marine resources, the exploitation of which often give rise to political,
boundary, and legislative conflicts [Townsend-Gault, 2004; Chua and Scura, 1992;
Chua, 2006; Valencia, in this volume].

Regardless of the above coastal conditions, there is no doubt of the
need and usefulness of integrated management that will help in planning
and managing the coastal areas. The need for effective integrated
management however, has become more apparent with the increasing
economic activities in coastal urban areas especially with the projected



urbanization, globalization, and change of consumption and use patterns
that are happening very fast in the region.

A paradigm shift in the approach of coastal management is essential
particularly from heavy reliance on the conventional engineering approach
or “hard approach” to the inclusion of “soft approaches” such as building
an informed and committed public/stakeholders, use of incentives and
disincentives, as well as education to change human behaviors.

With increased reliance of global trade on ocean transport and
proliferation of megaports and increasing security threats, a more dynamic
approach to ceastal and ocean governance should be developed. This is
needed even more in the East Asian Seas region where parts of a
manufactured good are produced in different countries and assembled as
a whole elsewhere in other parts of the region or globe [DeSombre, in this
volume]. This requires larger and more efficient port facilities and safer
maritime transportation for the growing maritime trade. To date, 13 of
the world’s 20 megaports are located in the region.

ICM is widely accepted and recognized as an international approach
for coastal and marine management. It was recommended in several UN
conferences/conventions and action plans (for example, UNCED, WSSD,
UNICPOLOS, CBD, IPCC, Agenda 21, GPA) and adopted by [UCN, GEF,
UNDP, UNEP, UNIDO and several other international and UN organizations
as an effective governance approach for achieving sustainable development
of the coastal areas especially in providing the relevant management
framework for marine protected areas, conservation of biodiversity, and
response to climate change. It was also recommended as the management
framework in the implementation of the FAO Code of Conduct for
Sustainable Fisheries [UNCED, 1992; CBD, 1995; IPCC, 2007; Cicin-Sain and Knecht,
1998; FAO, 1997; PEMSEA, 2003; WWF-Australia, 2006].

It is therefore desirable that the rhetoric of creating new
acronyms — often the consequence of scientists’ and donor agencies’
propensity to differentiate one initiative from another or in justifying
newly created projects — be reduced so as not to further confuse
policymakers and coastal managers.

Definition, Goals, Principles, Priorities, and Practices

The concept of integrated coastal management has evolved over the
years through more than hundreds of ICM programs around the world.
Many useful lessons have been drawn from these practices. The integrated
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policymaking, planning, and management approach is well established in
terms of definition, goals, principles, and practices [Chua, 2006; Meadows
et al., 1992]. ICM is defined as “a natural resource and environmental
management framework which employs an integrative, holistic management
approach and an interactive planning process in addressing the complex
management issues of the coastal area.” The major goal is to attain
sustainable coastal development including maintaining the functional
integrity of ecosystems.

In recent years, there is an increasing advocacy for the adoption of
an ecosystem approach (EA) or ecosystem-based management (EBM) as
a “timely” concept for coastal and ocean governance. The EBM is often
defined as a “strategy for the integrated management of land, water and
living resources that promotes conservation and sustainable use in an
equitable way” [CBD, 2000]. A recent study further clarifies the term EBM
or EA: “it applies current scientific understanding of ecosystem structure
and processes to achieve more coordinated and effective management of
society’s multiple uses and interests; [however], EBM does not prescribe
a particular outcome; instead, it acknowledges that changing the ecosystem
can also change the services it provides” [National Research Council, 2007].

Despite the recent advocacy by scientists [COMPASS, 2005] and
recommendations at the United Nations Open-ended Informal Consultative
Process on Oceans and the Law of the Sea (UNICPOLOS), there are
very little significant differences in terms of operational modality between
ICM and EBM as both adopt an integrated and ecosystem-based approach
to achieve sustainable use of living resources and protection of the
ecosystem functions. For example, in recent years, and after several years
of iterative meetings and forums, the fisheries community has shown its
preference for the use of the term ecosystem approach to fisheries (EAF).
However, practitioners in this sector recognize that EAF is a subset,
if not a synonym, of integrated management [Garcia et al., 2003].

However, ICM and EBM might deviate in terms of priority, focus,
outcome, and area coverage. In many deliberations, EBM or EA might
assume greater priority or focus on ecosystem protection and management
by taking on a management scope that cover the entire ecosystem(s) such
as the management of LMEs [COMPASS, 2005, WWF-Australia, 2006]. Ecosystem
research thus becomes an important part of EBM in order to better
understand the ecological functions of the ecosystems.

On the other hand, ICM is process-oriented, interactive, and multi-
disciplinary and promotes an incremental but holistic approach especially
in resolving multiple resource use conflicts, protection of ecosystem
functions, and food security as well as response to environmental changes
in the coastal and marine areas. ICM may start with a smaller geographical
scale within the administrative boundary of a local government and then
gradually scale up its operation to cover the entire coastline or ecosystems



within a geographical limit. Geographical and functional coverage of ICM
is adequate to include the concerns of EA or EBM [Chua, 2006].

EBM is one of the four fundamental principles of sustainable
development, in addition to: adaptive management, inter- and intra-
generational equity, and the integration and interrelationship principles
[Chua, 2006]. Based on these principles, ICM practitioners consider the
objectives and concerns of EBM and give sufficient consideration to the
priority of EBM when considering tradeoffs (for example, when decisions
are needed to construct facilities withi