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Abstract

Coastal resource management has evolved over the years to address a
variety of interrelated issues and uses. However, the development of coastal
management policies has not always occurred in a coordinated fashion. Two trends
are readily apparent. First, all too frequently, government responses to coastal zone
problems have emerged in relative isolation from one another, such that policies
covering seemingly discrete issues (e.g., commercial fishing, pollution control, or
navigation) often come into conflict. Second, governments have commonly
approached coastal policy solely within the context of their own boundaries or
jurisdictional zones. Since ecological systems in oceans and estuaries do not often
correspond to political boundaries, this approach has met with only limited success.

Scientists, planners and resource managers in a variety of settings are now
beginning to move away from the traditional fractured approach to coastal resource
management and instead are embracing more systematic management regimes. In
this paper, ecosystem-based coastal management is examined using three
examples of holistic approaches. On the local level, Salem Sound 2000 is a
partnership that brings together citizens from the communities bordering an
embayment on the north shore of Massachusetts in an effort to improve water
quality and the overall health of their coastal environment. The Gulf of Maine
Program embraces similar objectives but on a larger scale, uniting three states and
two Canadian provinces in a long-term cooperative effort to provide stewardship over
their common waters. Finally, the Large Marine Ecosystem (LME) concept offers a
paradigm through which vast regions of the world's oceans might be organized for
resource management based on ecologically relevant criteria.

The author concludes that functional and spatial comprehensiveness are of
primary importance in organizing coastal and ocean management regimes, and that
grassroots political organization is a necessary component of facilitating manage
ment organization based on ecosystems (rather than on jurisdictional boundaries).

The theme "Organizing for the Coast" can be interpreted in two distinct
ways, both of which are appropriate components of any effort to improve coastal re
source management. On the ground level, organizing refers to grassroots political
action to unite groups and individuals around coastal causes or problems.
Organization from this standpoint implies a process of building coalitions and
developing a consensus as to how one or more particular concerns should be
addressed by public policies. Marshaling support also implies that education may be
necessary to inform potentially interested parties about a coastal or ocean issue, to
explain why the issue merits attention, and to advocate (if possible) an approach to
dealing with the issue.

At an Institutional or administrative level, on the other hand, organization
refers to the social structures used to perform various tasks, and specifically, the
structure of governance used by agencies, municipalities, states or nations to carry
out coastal management. Political organization might at first appear to be a dry
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bureaucratic phenomenon of little real consequence, but scholars and governmental
officials have long recognized that the organization of agencies, commissions and
other executive bodies can have a profound impact on policy outcomes (Ross,
1981). Any organizational approach for management efforts draws attention to
certain issues at the expense of others, thereby reflecting the perceptions of policy
makers about the relative importance of selected topics. Thus, the results of
government's response to coastal management problems is closely related to the
organizational approach employed by policy-makers.

The confluence of these two interpretations of organizing suggests that as
we prepare to meet the mounting challenges facing coastal management, we must
focus our attention on mustering support among ocean and coastal constituencies
as well as on re-examining the institutional devices used to address coastal prob
lems. This paper explores both paths using three examples of ecosystem-based
approaches to resource management. On the local level, Salem Sound 2000 is a
partnership that brings together citizens from the communities bordering an
embayment on the north shore of Massachusetts in an effort to improve water
quality and the overall health of their coastal environment. The Gulf of Maine
Program embraces similar objectives but on a larger scale, uniting three states and
two Canadian provinces in a long-term cooperative effort to provide stewardship over
their common waters. Finally, the Large Marine Ecosystem (LME) concept offers a
paradigm through which vast regions of the world's oceans might be organized for
resource management purposes based on ecologically relevant criteria.

Traditional Approaches to Organizing tor the Coast

Coastal resource management has evolved to address a variety of
interrelated issues and uses. However, the development of coastal management
policies has not always occurred in a coordinated fashion. Two trends are readily
apparent. First, all too frequently, government responses to coastal zone problems
have emerged in relative isolation from one another, such that policies covering
seemingly discrete issues (e.g., commercial fishing, pollution control, or navigation)
often come into conflict (Juda and Burroughs, 1990). Second, governments have
commonly approached coastal policy solely within the context of their own
boundaries or jurisdictional zones. Since ecological systems in oceans and estuaries
do not often correspond to political boundaries, this approach has met with only
limited success.1

The drawbacks of traditional issue-by-issue and jurisdiction-by-jurisdiction
management have been observed for years.2 Nevertheless, there have been few
substantive departures from the traditional piecemeal approach to ocean and coastal

'Underdal (1980) refers to this pattern as a loss of spatial comprehensiveness.

2A seminal critique of piecemeal approaches to marine policy appears in the Stratton
Commission report, which led to the creation of NOAA (Report of the Commission on Marine
Science, Engineering, and Resources, 1969). A more recent assessment of the limitations of
the current regime forcoastal management is presented by Archer and Knecht (1987).
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governance. And perhaps more critically, growing coastal populations and expanded
human utilization of the oceans have intensified the ecological stresses on the
coastal and marine environments to unprecedented levels. Given the propensity for
human impacts on coastal ecosystems to extend well beyond the reach of individual
political jurisdictions, towns, states and even nations find it difficult to preserve
environmental quality and sustainable resource development for their coastal zones
without having their efforts thwarted by neighboring regions. The problem, put
simply, is that governance of human uses of the oceans and coasts has failed to
reconcile sociopolitical management regions with natural ecological systems.

Holistic Ocean Management

In light of the failures of traditional fractured management approaches,
scientists, planners and resource managers in a variety of settings are slowly
beginning to advocate more systematic and holistic resource management
strategies. This enlightened approach is embodied in the concept of ocean
management, which, as distinct from fisheries, minerals, water quality, coastal zone
or any other specialized marine resource management, evokes a notion of
comprehensiveness, thereby accounting for (if not including) the aggregate of all
management of individual marine uses.

Despite this seemingly all-encompassing perspective, ocean management
does not necessarily imply managing the entire global marine environment, or even
a single ocean, all at once. Instead, it implies a systematic attempt at managing
ocean and coastal uses on a scale that is sufficiently broad to account for the
interrelationships and interdependencies among human uses and the natural
environment. In other words, under a holistic or integrated ocean management
regime, all significant consequences of policy decisions are recognized from the
outset as premises in the making of those decisions (Underdal, 1980).

The need for some form of holistic ocean management is captured by three
interrelated factors. First, marine resources are finite. Living resources such as fish,
marine mammals, sea turtles and coral are renewable in the sense that populations
can regenerate and even expand in the face of limited harvesting pressures or other
human intervention. However, an absence of adequate management can lead to
overfishing, habitat degradation and loss, and other direct and indirect assaults,
which in turn can deplete living marine resources, threatening marine biological
diversity and pushing populations and species to the brink of commercial, if not
biological, extinction (Thome-Miller and Catena, 1991; Juda, 1987). Non-living
marine resources, such as hydrocarbons or sand and gravel, are renewable only on
geologic time scales, so their exploitation is limited by their scarcity and by the
availability of terrestrial substitutes. The assimilative capacity of seawater for
accommodating pollutants is also limited, although precise thresholds can be difficult
to pinpoint (Krom, 1986). Finally, marine space is limited, so that merchant mariners,
commercial fishers, pleasure boaters and other users must vie for unrestricted use
of the physical environment in which to pursue their respective interests.

A second reason for holistic ocean management is illustrated by the
concept of opportunity cost. In the economic arena, the use of limited resources for
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one purpose precludes their use for other purposes.3 Examples from the marine en
vironment are numerous: for instance, construction of offshore oil rigs can inhibit
navigation, dredging and filling in estuaries can eliminate nursery habitat for
fisheries, and coastal discharges of pollutants can impinge upon recreational
opportunities. In many cases mutually exclusive marine activities can be tailored to
accommodate one another, but this requires some type of systematic management.

The third factor warranting holistic ocean management is known as
"externalities." Again borrowing from economics, externalities are the side-effects of
an action that influence the well-being of non-consenting parties, either positively or
negatively (Gwartney and Stroup, 1990). For example, marine mammals, sea turtles
and birds occasionally become entangled in fishing gear, resulting in an unintended
(and negative) side-effect of commercial fishing. But if fishing industries improve
gear design to attract target species more efficiently, the direct benefits to fisheries
(greater harvests of marketable fish with less by-catch) can also result in positive
externalities (less incidental entanglements) for mammals, turtles and birds, as well
as environmentalists. An important role of management, therefore, is to minimize (or
internalize) negative externalities.4

The three concepts just discussed—finite resources, opportunity costs and
externalities—are closely linked. The finiteness of marine resources underscores the
role of opportunity costs and use conflicts in distributing benefits when evaluating the
utility of various non-exclusive policyoptions. Put simply, the limited nature of ocean
resources means that tradeoffs and conflicts between users and uses are inevitable.

Thus, some form of comprehensive management must be employed to manipulate
human uses of the oceans in order to promote one or more particular outcomes
from an array of possible choices. The interrelated nature of human activities in the
coastal and marine environments demands that any decisions involving one activity
be made with due regard for implications for other activities. Likewise, most human
activities involving the oceans also result in impacts (short-term or otherwise) to
ecological systems, which in turn may affect other human uses of the coastal and
marine environments. Each of these complex linkages between and among human
actions and physical, chemical and biological processes in the oceans reinforces the
importance of a broad perspective in accounting for the impacts of one ocean
management decision on other marine issues. A systematic, holistic approach is
crucial if the goal is to minimize the adverse effects of each ocean use on all other
ocean uses, and therefore to maximize the total benefits to be derived from the
marine environment.

Establishing holistic ecosystem-based regimes for ocean and coastal
management poses formidable political, institutional and socioeconomic challenges.

'For discussions of opportunity costs in natural resource management, see Gwartney and
Stroup (1990). pp. 419-421; Goodman and Dolan (1985). pp. 207-217; and Juda and
Burroughs (1990) pp. 23 and 33.

4Underdal (1980), pp. 163-166. The challenge of internalizingexternalities may be the greatest
motivating force behind calls for a holistic regime for ocean governance. See Pearson (1975).
pp. 18-63.
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Nevertheless, efforts to implement systems based on this type of organizational
approach are now underway locally, regionally and internationally.

Salem Sound 2000

Salem Sound 2000 is a cooperative project aimed at bringing together the
interest, expertise and resources of six neighboring communities located on the
north shore of Massachusetts to facilitate the management of their shared coastal
environment. The project is a self-proclaimed "Bioregion Management Initiative," an
effort to manage Salem Sound as one marine ecosystem (or bioregion) rather than
as a number of separate jurisdictional entities. It was established in the fall of 1990
with a grant from the Salem Partnership, a non-profit collaboration of local
businesses and industries, with an initial goal of prompting local governmental
officials, representatives of local business and industry, local scientists and
concerned citizens to discuss the status of Salem Sound and to begin focusing on
regional management (McGrath, 1990).
Salem Sound extends from Gales Point in Manchester-by-the-Sea to Marblehead
Neck and includes Marblehead, Salem, Beverly and Manchester Harbors as well as
the tidal rivers that extend from Danvers and Peabody. The Salem Sound 2000
project grew from a realization that as the local population continues to grow, and as
residents seek new ways to develop their communities economically, ever-increasing
demands are placed on Salem Sound's limited resources. Thus, largely on the
initiative of a single resident of Salem, an effort began to create a new forum for the
public and private sectors to set a collective agenda for the use and conservation of
Salem Sound's natural resources. This grassroots venture into coastal environmental
policy quickly gained the interest of local, state and federal officials, as well as
financial backing from groups such as New England Power, South Essex Sewage
District, Eastman Gelatine, New England Biolabs and the Massachusetts
Environmental Trust.

The initial task of building support for the concept of ecosystem-based
coastal management for Salem Sound culminated in a public symposium held at the
Peabody Museum of Salem in July 1991. The symposium examined the need for a
regional management plan for Salem Sound, as well as the role of local citizens,
businesses, and industry in developing such a plan. The meeting also included
"visioning sessions" for participants to share their goals for the future of Salem
Sound, thereby initiating a planning process for subsequent management actions.

Since the symposium, a Salem Sound 2000 Working Group of
representatives from each of the six municipalities, plus area citizens, businesses,
and industries, has met on a regular basis. The working group has focused thus far
on establishing an organizational structure for Salem Sound 2000, developing formal
goals and objectives, and beginning to select short-term and long-term projects.
Having organized a new means of promoting improved coastal management, the
communities participating in Salem Sound 2000 are embarking on a renewed effort
fo manage their common resources cooperatively.

The Gulf of Maine Program
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The Gulf of Maine Program is a regional effort to unite three states and two
provinces in a long-term cooperative venture to protect the ecological integrity of
their common waters. It includes the development of a comprehensive environmental
monitoring program, a 10-year action plan for coordinated gulf management, and a
significant education component to raise public awareness of the value of the gulfs
resources as well as the threats to those resources. Like Salem Sound 2000, the
Gulf of Maine Program is premised on the recognition that maintaining and
improving coastal environmental quality requires communities to look beyond political
jurisdictions and to manage coastal uses with regard to their effects on an entire
ecosystem. The program also recognizes the importance of broadly based public
support for shifting away from traditional management strategies and moving toward
a more holistic approach.

The Gulf of Maine program was launched in December 1989 with the
signature of a joint "Agreement on Conservation of the Marine Environment of the
Gulf of Maine" by the governors of Massachusetts, New Hampshire and Maine and
the premiers of New Brunswick and Nova Scotia, Canada. The agreement defines
the Gulf of Maine region broadly to include Georges Bank and the Bay of Fundy and
acknowledges that the natural resources of this system are interconnected and form
part of an overall ecosystem that transcends political boundaries.5

Structurally, the program is governed by the Gulf of Maine Council on the
Marine Environment, a body comprising two high-level representatives from each of
the states and provinces. The council meets periodically to coordinate regional
management efforts, but implementation of management initiatives is facilitated by a
Gulf of Maine Working Group of staff members from state, provincial and federal
resource agencies. The core of the program's agenda for management is contained
in its action plan, which lists goals and objectives agreed upon by the states and
provinces (after an extensive review by diverse constituencies), as well as specific
strategies or actions to achieve the objectives for each goal. Topics for action in the
next decade include cooperative efforts in monitoring and research, pollution control,
habitat protection, public education and participation, and the protection of public
health.

The mission statement enumerated in the action plan is unambiguous: "To
maintain and enhance marine environmental quality in the Gulf of Maine and to allow
for sustainable resource use by existing and future generations" (Gulf of Maine
Working Group, 1991). Thus, by planning for the long-term interests of their citizens,
Nova Scotia, New Brunswick, Maine, New Hampshire and Massachusetts have
succeeded in organizing a coordinated ecosystem-oriented approach to coastal
ocean management (Gulf of Maine Council on Marine Environment, 1991).

'Many ecologists argue that the Gulf of Maine is a subsystem of a larger continental shelf
ecosystem. See Sissenwine (1986), pp. 55-85.
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The Large Marine Ecosystem Concept

On an even broader geographical scale, the Large Marine Ecosystem
(LME) concept is an ecologically oriented approach to partitioning theocean margins
into identifiable regions based on physical and biological "boundaries." LMEs are
discrete ocean regions, typically measuring 200,000 km2 or larger, which are
characterized by unique hydrographic regimes, submarine topography, and troph-
ically linked populations (Sherman, 1986). The principal advantage of the LME
approach is that it places marine organisms, non-living ocean resources, aquatic
habitats and associated human activities within the context of their roles in marine
ecosystems, rather than viewing each in relative isolation. Thus, the LME approach
offers policy-makers a broad ecosystem-based perspective—not unlike that
embraced by Salem Sound 2000 and the Gulf of Maine Program—for organizing
management of coastal and marine activities.

Development ofthe LME concept has focused primarily on itsapplication to
management of offshore living marine resources (Sherman, 1991). However, the
utility of LMEs as management units extends to a far wider range of marine issues
than just fisheries, as envisaged by the concept of"ocean management" discussed
earlier. Due to its broad consideration of both the biotic and abiotic components of
marine ecosystems, viewing such systems as wholes rather than treating individual
components as entirelyseparate events or processes, the LME approach can be a
useful organizational tool for monitoring and managing nearly all marine phenomena.
Similarly, given the linkages between coastal habitat degradation and declines in
both water quality and stocks of living marine resources (Chambers, in press), the
scope of LMEs should be interpreted by scientists and policy-makers to include
estuaries, embayments, wetlands, and other portions of the coastal zone that
influence regional marine ecology.

The LME approach is still conceptual in nature, insofar as a formal LME
management regime has not yet been created for a marine ecosystem. Moreover,
implementation of the LME approach will not come easily, since the political,
institutional and socioeconomic barriers to ecosystem-based management are far
greaterfor largeecosystems than theyare for smaller systems like the Gulf of Maine
or Salem Sound. Thus, for LMEs even more than smaller coastal ocean regions,
education and coalition-building are essential ingredients for convincing fishermen,
boaters, beachgoers and other constituencies that an ecosystem-based
management regime offers significant advantages over less comprehensive alter
natives. Active political support from such groups is absolutely critical if the
movement toward holistic ocean management is to succeed at the level of LMEs.

Conclusion

Organizing efforts to improve ocean andcoastal management requires both
ground-level coalition-building among interested parties and the examination of new
"institutional mechanisms capable of incorporating the interrelationships between
marine activities and processes. Traditionally, coastal management has proceeded
without necessarily coordinating policies between coastal issues or between
neighboring jurisdictions. But due to three interrelated factors—finite coastal

721



resources, opportunity costs and externalities—piecemeal management has met with
only limited success.

The movement toward holistic ocean management is a direct response to
the limitations of its alternatives. Without accounting for the transboundary nature of
both coastal processes and the impacts of various human activities, it is impossible
to manage coastal resources in a way that promotes their optimal benefits to
society. Salem Sound 2000, the Gulf of Maine Program, and the Large Marine
Ecosystem concept all share a holistic approach that envisions managing human
activities within the context of surrounding ecosystems that do not neatly correspond
to political boundaries. Other coastal regions can benefit from applying this
approach, although widespread education and community involvement will be critical
if new management systems are to take hold and measurably improve the outcomes
of coastal policies. In other words, shifting to ecosystem-based management
regimes requires grassroots political organization to promote management
organization based on the ecological approach.
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