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This paper is focused on the Adriatic coast of Italy, from Trieste to
Barletta, an area stretching for about 1,000 km, including a wide variety of
situations and scenarios, affected by overpopulation, conflicting uses, and
environmental issues, and visited by millions of tourist every year.

The study area may be divided into different coastal sectors. In the
northern sector, from Trieste to Duino (50 km), a stretch of high coast
borders a part of the Gulf of Trieste. To the south, a long stretch of low,
alluvial coast extends from Duino to Cattolica (350 km), fringed by marshes
and lagoons such as those of Grado, Marano, Venice (the largest one), and
Comacchio, partially reduced by extensive reclamation. The central part of
this long, curved shoreline includes thewide prominence of the PoDelta. By
the 1950's, this flat coast had been developed into the most extensive coastal
conurbation of the country.

From Cattolica to the Gargano promontory (400 km), the shore is
bordered by a narrow strip of beaches. Only short tracts of high coast
interrupt the continuity of this sandy strip, including the cliffs from Gabicce
to Pesaro, the promontory of the Conero, and other short stretches near
Ortona, Tcrmoli, andVasto.This coastal zone is now developed primarily for
recreational and residential uses.

The coastline surrounding thecalcareous promontory of the Gargano
(80 km) is high and rocky. Small coves used for recreational activities are
bordered by pocket beaches. South of the Gargano, from Manfredonia to
Barletta (70 km), low and sandy beaches border the alluvial stretch of the
Gulfof Manfredonia, still under reclamation. This area has been affected by
industrial and tourist development only in recent times.

In the course of nearly a century (1871-1981), the percentage of the
total Italian population living in the "coastal region'-strictly defined as the
strip of the territory where environmental conditions and economic activity are
directly influenced bythe presence of the sea/land boundary-has grown from
10.0 to 14.5%, a 10out of thousand continuous increase, in comparison to the
average national value of 6.5 (Torresani, 1989a). If by the term "coastal
region" is meant the total area of the 638 districts bordering the coast, the
values, in the same period (1871-1981), would increase from 17 to 30%
(Zunica, 1976; Cavanna, 1983).

In 1981, 18% of the total population of the regions bordering the
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AdriaticSea lived in the coastal zone, asstrictly defined above, compared with
11% in 1871. Such a trend derives from a "coastal* population growth with
a continuous rateof increase equivalent to 10.1 out of thousand, compared to
5.8 for all Adriatic regions.

Given such a remarkable andincreasing concentration of population
and therefore of activities along the Adriatic coast, a team of geographers
from the University of Bologna, coordinated by Dr. Paolo Fabbri, has started
the "Progetto Adriatico". The project's aimis to conduct a general geographic
analysis of the Adriatic coast.

In the presenceofa widevarietyof environmental characteristics and
related to the stagesof population growthand the valorization of the Adriatic
coast, some aspects sufficiently "homogeneous" have been preliminarily
identified. The aim is to synthesize the results of the investigations both
graphically and in a descriptive way, along with the development of a series
of cartographic tables. Seven tables will be produced dealing with the
following subjects: jurisdictional limits; weather conditions; population
increase; urbandevelopment; sea-related economy; productivity and services;
and tourism activities. The main partof the cartography willbe a schematic
table at a scale of 1:100000 for every trait of the coast, where the most
important aspect is given by the historical evolution of the coastal territory.
Other tables on a scale of 1:50000 will show the distribution of important
coastal elements and generally surveyed directly on the field.

Settlement along the Italian coast has been subject to alternate
phases. In antiquity, different and remarkable kinds of colonizations were
made along limited parts of the coast by the Greeks, the Etruscans, and the
Romans. Since the Middle Ages, colonization was undertaken by the
maritime city-states ("repubbliche marinare"), in particular the cityof Venice
(Torresani, 1989b).

Long regressive phases in the extent and pattern of colonization and
settlement were relatedwith the decayof economicactivities and the upsurge
of a feeling of uncertaintydue to Arabic invasions, particularly in the 7th-llth
and the 16th-18th Centuries, and the spread of malaria in the often marshy,
low coastal plains.

Along the Adriatic coast, cartographic sources of the 19th Century
show an unsettled landscape oyer large areas. The ancient maritime towns,
scattered in different points along the coast with little reciprocal interaction,
were obviously an exception. Everywhere, there were problems of flooding,
stagnation, and sea entries and malaria's foci were diffused.

These conditions were present not only in the coastal area of the
northern Adriatic, which is bordered by marshlands and numerous deltas. In
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the central part of the area, behindthe dune ridges andin lands where rivers
could hardly flow into the sea, there were stagnations. Farther south, the
areas surrounding the coastal lakesof Lesina andVaranowere alsorepulsive,
unhealthy environments. South of the Gargano promontory, a verylong ridge
of dunes included wide marshy areas and the lake of Salpi: there were all
relics of the ancient lagoon where, in antiquity, the towns of Salpi, Salapia,
and Siponto had flourished.

In the second half of the 19th-century, the environmental situation of the
Adriatic coast was still repulsive. The main factors behind the population
growth and economic valuation of the Adriatic coastal territories can be
identified and placed in a chronological sequence of increasing importance, in
the following points:

- the establishment of the railway network and the
enlargement of the road network;

- the drainage of coastal wetlands and the related progress
of cultivated lands towards the sea;

• the development of ports and related industries;

- tourism, the last chronologically, yet with a strongandwide
influence on the delicate equilibriums of our coast.

The railway was undoubtedly the first, great infrastructure which
started a linear development along the middle Adriatic coast of Italy. Forced
to locate out along the peninsular edge by morphological requirements and
political choices, the railway was "the factor which concentrated and
accelerated the population growth, along with the development of an urban
network and the infrastructures related to it" (Fabbri, 1984).

It hasbeen reckoned that the total population increase registered in
coastal regions from 1861 to 1911 was equivalent to 135%, compared to 28%
ininland areas-an extraordinary correlation between demographic growth and
the coastal territory covered by the railway. It is sufficient to mention the
example of Pescara, whose population in 1861 was 4,500; by 1921 its
population was nearly 31,000.

The railway helped on the one hand to connect the major coastal
cities and to create new developed areas. On the other hand, at the
beginning, the railway helped worsen the already precarious environmental
conditions in coastal regions. In fact, the railway often stressed a division
between coastal and inland territories, whether it was constructed on dune
ridges or a few dozen meters from the shore-line or on embankments in
depressed zones. Access to the sea became very difficult along the whole
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coast of the middle Adriatic. Subsequently, this seriously prevented the
coastal areas from developing in a harmonius way; in several places, the
natural downflow of the rivers towards the sea was obstructed bythe railway
bed and new marshes were created.

Over a longer period of time and related to different techniques
depending on different areas involved, land reclamation was another important
factor spurring population growth, since it allowed the plains overlooking the
sea tobeat their best use. In the course ofacentury, reclamation conquered
the coastal edge. Malaria was wiped out, cultivated fields replaced the
marshlands, and, thanks to an appropriate levelling work, a rich horticultural
industry now operates where the dunes once stood.

A new road network connected thenew rural settlements inthelarge
reclaimed coastal plains of the upperAdriatic andthe littoral zone of the mid-
Adriatic A large part of the southern marshes was also reclaimed through
extensive works of drainage, allowing subsequent agricultural development
(Lodovisi, 1989).

A substantial incentive to coastal urbanization came from port
industrialization. Before the Second World War, the main ports of the
Adriatic had already showed signs of vitality through great works of
transformation and a remarkable immigratory flux. Yet, it was in the 1950's
that a real process of industrialization started along theAdriatic coast andthis
was largely related to oil exploitation (FABBRI, 1984).

Apart from the one-time mid-European port of Trieste, whose role
had long been neglected, a real conurbation has grown in the Venetian
hinterland (Porto Marghera - Mestre). Ravenna registered a population
increase of 44% between 1951 and 1971, the period of this city's
industrialization. Farther south, beyond Pescara, the territory surrounding
Vasto and the region of Puglia, with Bari in the middle, are noteworthy with
a 88% population increase.

The towns ofTrieste, Marghera, Ravenna, Falconara, Manfredonia,
Bari, and Brindisi are the centres of a new industrial development strictly
related to refineries, the petrochemical industry, and power plants. Other
cities, such as Ancona and Monfalcone, have improved their dockyards. For
all these cities, the sea has been an important factor of industrial
development. Theindustrialization and growth of other cities isdue primarily
to the availability of great infrastructures (railways, roads, motorways) and to
the presence of plains rather than their position on the coast.

In sum, the processes of industrialization are at the same time causes
and results of population growth and urbanization, and show an uneven
distribution.
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Since the littoral area was reclaimed, new railway networks were
constructed, roads and motorways were enlarged, and industrial and service
activities expanded. After the SecondWorld War, favourable conditionsrose
which encouraged tourism.

Tourism, which had already been an important activity in some
traditional seaside resorts during the 19th-century, spread more and more
rapidly at the beginning of this century andalso from the 1920's to the 1940's.
At first, tourism development was limited to parcels of land: there arose some
cottages, and the pattern was typical of littoral expansion, as they were built
either near a city or a small centre, constituting new nuclei, the so-called
"marine"; these derived from many centres located in the immediate
hinterland. Later, especially during the last 30 years, the flux of tourists
towards seaside resorts developed on a mass scale. Thus, reflecting a major
change in the way of life (vacation, leisure time, the spreading of
transportation, the building of newlittoral roads), the coastal areabecamethe
centre of a big tourist business.

The size of the settlements could no longer be related to small
pcriurban parcels of land, as they spread through wide areas of dozens and
even hundreds of hectares. Both small and great building firms became the
new protagonists of coastal development on the Adriatic, exploiting rather
remote lands-both unfruitful and cultivated ones-whether there were ridges
of dunes, river mouths, or plains (Cencini et al., 1988).

The building activity along the coast in 1960's and 1970's further
increased towards thesouthern regions (Marche, Abruzzo, Puglia). The pace
of construction has onlyrecently slackened because of an inevitable process
of saturation and more stringent control of development by governmental
agencies concerned about the environment.

In terms of urbanization, and therefore of "building" of the landscape
connected with the phenomena of industrial and tourist development, the
result is that today the built-up area along theAdriatic coast hasanextension
equivalent to nearly 600 km, while at the beginning of the present century it
hardly exceeded 100 km.
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Fig. 4 - Population density along the Italian Adriatic coastland
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The National Estuary Program: An innovative federal-state approach to the
design of estuary governance policies

Mark Imperial, Tim Hennessey, and Donald Robadue, Jr.
University of Rhode Island

Introduction

Estuarine areas havelongbeen areas of environmentalconcern in the
United States. Estuaries serve as the receiving waters for drainage of vast
areas of land. In addition, their unique physical, chemical, and biological
characteristics create an excellent environment for the growthof plants and
animals (EPA, 1983a). In fact, estuaries are among the most productive and
complex types of ecosystems. Theynot only serve as fish and wildlife habitats,
but accommodate a host of human uses and interactions. Among these are
fishing, commercial shipping, tourism, recreation, boating, flood control, waste
disposal, industry, andwaterfront development. Many people have chosen to
live in estuarine areas. It is clear that much of the population of the U.S.
exerts direct and indirect pressures on the nation's estuaries (EPA, 1989a).
Therefore, it is important to have aneffective mechanism for managing these
valuable resources.

This paper explores the development of the National Estuary
Program (NEP) as a rapidly evolving tool in the nation's environmental
management efforts, focussing particularly on the themes and characteristics
of the program. It also examines the importance of this program's
adaptability and learning capacity with respect to the diffusion of innovative
estuary management techniques over time. Finally, the paper discusses the
role of the management conference as a public choice mechanism for
identifying issues and solutions to estuarine problems and explores possible
impediments to program implementation.

Past Attempts at Estuary Governance

There has long beena federal interest in water quality problems in
thenation's estuaries. Early federal attention isdemonstrated by theFederal
WaterPollution Control Act (FWPCA) of 1948. Major amendments to this
law were adopted in 1965, followed bya complete revamping of the law in the
form of the Clean Water Act (CWA) in 1972, with further important
amendments in 1977 and, most recently, in 1987. These laws have reaffirmed
the strong federal commitment to the improvement of the nation's waters.
This water quality legislation provided construction grants for sewage
treatment plants, a National Pollutant Discharge Elimination System
(NPDES), a permit program to regulate discharges into U.S. waters, and
funding for the creation ofSection 208 area-wide management plans, among
other things.
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The federal government has also financed a series of comprehensive
action-oriented studies of the Nation's water quality. An early federal-state
collaboration in estuary pollution control was the 1966 Delaware Estuary
Comprehensive Study, which set wasteload limits to the estuary which were
enforced by the Delaware River Basins Commission and later by the U.S.
Environmental Protection Agency (EPA). This was followed by the 1970
National Estuary Pollution Study, which highlighted estuaries as a major
federal policyissue duringa periodwhen major new federal action on water
pollution control and coastalzone management wasbeing formulated. Other
federal legislation has been enacted to provide for the management of the
nation's fisheries, a regulatory program for dredge and fill activities has been
strengthened using different legislation, and a requirement for the utilization
of environmental impact statements was introduced by the National
Environmental Policy Act (NEPA) of 1969. The federal government has also
sponsored regional programs to address issues of growth management and
water quality. These programsare best illustratedby the federal river basin
programs. In 1972, the Coastal Zone Management Program (CZMA) was
created within the National Oceanic and Atmospheric Administration
(NOAA) to help coastal states preserve, protect, enhance, and develop their
coastal zones.

Included in this federal clean water legislation are two particularly
important estuary governance programs that have shaped the development of
the National Estuary Program (NEP). These two programs are the Great
Lakes Program (GLP) and the Chesapeake Bay Program (CBP). Both
programs were established to address specificwater bodies where planning
and regulatory requirements of the Clean Water Act were seen by Congress
as inadequate to restore and protect water quality. Both programs are
comprehensive approaches to managing and improving water quality using
ecosystem-oriented parameters in multi-jurisdictionalsettings. They both have
been guided by a series of consecutive five-year plans which set increasingly
complex goals and objectives, and they both utilize intergovernmental agree
ments to implement the plans at the state level.

One of the great lessons learnedthrough the CBP and the GLP was
that pollution controls evolve in an adaptive, phased pattern (EPA, 1989b).
The process which both programs followed involves identifying pollution
problems based on impaired uses, linking those impairments to pollutants,
isolating the origin of the primary pollutants, developing corrective actions,
and implementing those corrective actions (EPA, 1989b). In other words,
time has shown "that success depends on a phased process of identifying
pollution problems, evaluating alternative solutions, and recommending and
implementingcost-effectiveactions to alleviate these problems," (EPA, 1990a).
Essentially, an estuary management process needs to be organized as an
adaptive system which addresses increasingly complex issues while
progressively integrating existing management and governance mechanisms.
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The reason for this phased process isabasic limitation in ourcapacity to deal
with complex ecosystem problems. This isespecially true incases of programs
in multi-jurisdictional settings. By attacking problems at the simpler levels,
and then progressing on to tougher, more complex issues, there can be a
better utilization of problem-solving resources. It is also easier to gain
political acceptance by focusing on progressively more complex issues after
agreement is achieved at a simpler conceptual level.

Another of the lessons learned was the importance of a sound
monitoring program and theneed tocoordinate existing monitoring programs.
Monitoring is essential so that future trends maybe modeled and evaluated
(EPA, 1989b). Without a solid monitoring program, managers and
legislatures are unable to evaluate whether the prescribed actions have been
successful or if the agreements have been implemented (EPA, 1989b).

The National Estuary Program

Despite federal and state legislation and ongoing water quality and
coastal zone programs, the nation's estuaries are still plagued by problems of
incompatible uses and environmental degradation. It has long been
recognized that "the problems inour estuaries are too big and too complex for
any one agency, community, or interest group to address alone," (Davies,
1989).

Congress established the National Estuary Program with thepassage
of the 1987 amendments to theClean Water Act (1987 Water Quality Act;
P.L. 100-4; Section 320, Clean Water Act as Amended; 33U.S.C. 1330) in
order to expand thenumber of estuaries which could receive special attention
through ajoint federal-state planning initiative. The NEP ismanaged bythe
Environmental Protection Agency. The EPA is to identify nationally
significant estuaries that may be threatened by pollution, development, or
overuse and to facilitate the preparation of a Comprehensive Conservation
and Management Plan (CCMP) through the use ofamanagement conference.
The CCMP is to ensure and enhance the ecological integrity of the estuary
(EPA, 1989b).

The National Estuary Program consists of seventeen estuaries in
fourteen state jurisdictions (Figure 1). These estuaries have been added to
theprogram inincremental fashion. The latest additions totheprogram came
in April, 1990 when President Bush designated five more estuaries as being
nationally significant (Kurkjian and Franklin, 1990). This incremental growth
in the NEP has fostered alearning capacity within the program. Essentially,
it allows the newer estuaries to learn directly from the experiences of other
estuaries that have already completed stages in the management conference
process.
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The newest estuaries, as well as subsequent additions to the NEP,
must submit nominations from the statc(s) governor to the Administrator of
the EPA to include an estuary in the program. It is important to realize that
this is a demonstration program; estuaries areselected not solely on the basis
of these requirements, but also on the degree to which the estuary can enlarge
the pool of management andgovernance experience for the nation's estuaries.

The National Estuary Program Themes and Characteristics

The NEP approach to creating a Comprehensive Conservation and
Management Plan for eachestuarycontainstwo important elements: a specific
series of steps for identifying and solving problems and a collaborative
decision-making structuretermed the"management conference" (EPA, 1989b).
These elements combine to give the NEP certain characteristics which
distinguish it from past estuarygovernance efforts. The first characteristic is
that the NEP emphasizes partnerships. This is because the problems to be
addressed are interjurisdictional in nature and are often too complex to be
addressed by a single agency, community, or interest group. The management
conference is the mechanism for creatingthese partnerships.

The second distinguishing characteristic is that the NEP provides
strongmanagement and regulatory tools to help carry out these plans. These
tools range from traditional technical assistance in monitoring, to helping
communities find innovative financing mechanisms for their protection
programs, to the NEP's ability to coordinate and leverage other programs
such as the National Oceanic and Atmospheric Administration (NOAA) and
the Department of Agriculture's Soil Conservation Service (SCS). By
leveraging other environmentalandresource-based programs, members of the
estuary's "management conference" gain access to and provide direction for
the resources and expertise of these other agencies.

The third and most critical characteristic whichdistinguishesthe NEP
from other attempts at basin-wide programs is that it utilizes these
partnerships and tools to emphasize action through systematic problem
solving. In other words, the NEP is intended to produce results. It is not
intended to be just another planning exercise or procedural requirement in
order to get federal funds; in fact, virtually no federal implementation funds
are available from the NEP. The Comprehensive Conservation and
Management Plan to be developed by the management conference is designed
to bind its participants to specific financial, institutional, and political
commitments in order to address priority problems (EPA, 1990a).

The NEP Management Process

The NEP's primary goals are the protection and improvement of
water quality and the enhancement of living resources (Sec 320 of the 1987
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Amendments to the Clean Water Act). By definition, this involves numerous
federal and state agencies and resource users who all hold a portion of the
jurisdiction and power to implement these goals. The management
conference is composed ofthese groups. The shared authority and efforts of
the conference is the means to develop the CCMP for an individual estuary
program, rather than the creation ofa new management authority. This
process has three initial steps conducted concurrently with activities to satisfy
the seven principal purposes of amanagement conference as specified in the
1987 law. Due to the individuality of the programs, as well as the varying
degrees to which states already practice estuary management and governance,
there are differences in the structured process among the 17 programs.

The first step in the management conference is to elucidate the
environmental concerns that the NEP is going toaddress. The identification
of environmental concerns and the reevaluation ofthese concerns is one of
the primary focuses of the program. A second step is to develop a Data
Information and Monitoring System (DIMS) that will facilitate the collection
and organization of the essential data to be used by the management
conference. The third step, which has been carried out primarily by the more
recent NEP programs, is the development of"action now agendas". These are
priority actions that can be undertaken early in the management conference
process to build participation and enthusiasm for the planning effort without
further study and evaluation.

The remaining seven activities of the management conference are
directed towards satisfying the seven statutory purposes ofthe 1987 law The
first three purposes are: the development of astatus and trends report- the
identification ofthe probable causes ofthe environmental concerns that have
been identified; and a report documenting proposed relationships between
pollution loads and potential uses. Frequently, the reports from the first three
purposes are combined and distributed as one inclusive status and trends
report. The fourth purpose is the development of the Comprehensive
Conservation Management Plan. The CCMP contains both management
plans to address the issues identified in the combined status and trends report
as well as an implementation plan, amonitoring plan, and a federal financial
consistency review. The CCMP is intended to address critical problems and
outline corrective actions that will help attain/maintain uses ofthe resource
that are threatened due to current human interactions with the environment
The last three purposes (implementation, monitoring, and federal consistency)
are met through the implementation section ofaCCMP. An implementation
plan must demonstrate the institutional and financial commitments necessary
establish a monitoring program to keep track of the effectiveness of
implementation; and review federal financial assistance programs for their
cons«tency with the CCMP. Once all seven of these purposes are completed,
the CCMP is ready for acceptance by the EPA, whereupon implementation
can begin. This is the stage that several of the first-tier estuaries are currently
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entering. For example, the Buzzards Baydraft CCMP wasreleased for public
review and comment in the fall of 1990, the first of the four original NEP
estuaries to do so.

The NEP Management Process and Issue Selection

The planning and decision-making process established by Congress
for estuariesin the NEP is highlystructuredand synoptic. A broad range of
goals, issues,and policies are typically includedand each NEP must complete
all steps of assessment policy options and selection. At the same time, the
management conference encourages, and indeed requires, participation by
diverseandvariedconstituencies at the state and local levels, thereby assuring
a wide range of views. This participatory feature is buttressed by a consensus
building element so that agreement about prioritiesamong issues is possible.
Thus, the management conference provides flexibility and adaptability into
what would otherwise appear to be a purely synoptic planning process
imposed on participating states by the federal government. This flexibility
allows the different estuary programs to follow a similar process while
allowing to address or emphasize different issues. Even when the issues
appear to be the same in two estuaries, they are not always identical in
importance, scope, and complexity. The varying degrees of attention that
these concerns receive is the result of differing public perceptions, differing
causes, differing jurisdictional complexity, and differing state capacity to carry
out environmental management programs. Essentially, states vary in their
commitment and capacity to deal with these complex environmental concerns.
The NEP appears flexible enough to handle the diversity of issues and
remedial actions that are required to address these concerns.

Implementing the CCMPs

Serious questions remain regarding the implementability of the
CCMPs. The NEP approach removes a large portion of the implementation
responsibility from the federal government and places it with the states.
Unlike past basin-wide planning and management programs, there is no
promise of significant implementation funding. Moreover, many of the issues
identified are broader than the water quality responsibilities of the sponsoring
agency, EPA, often including such issues as fisheries and coastal zone
management responsibilities-both of which are under the jurisdiction of the
National Oceanographic and Atmospheric Administration. Thus, a necessary
condition at the federal level would be the creation of a mechanism between

the EPA and NOAA for managingestuarine ecosystems in a well informed,
well financed manner, at the same time that related state pollution control,
fisheries, and coastalzone management agenciesare working together through
the NEP management conference.

The first steps in this direction were taken when the EPA and NOAA
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signed aMemorandum ofUnderstanding (MOU) in 1988 that addressed the
question of CCMP implementation. According to this MOU, the CCMP is
to be submitted to states for incorporation into their approved Coastal Zone
Management Programs. Thus, the CZMA isthe mechanism for federal level
implementation ofspecific CCMPs. Although the plans are developed with
interagency cooperation at the federal, state, and local levels, and the CCMPs
provide for implementation, the question of state implementation remains.
Because of the diversity both inthe selection of environmental concerns and
the reactions to these concerns, the CCMP may include action plans not easily
dealt with at the institutional level. In many cases, these concerns are
addressed because the current system either has no capacity to deal with the
concern, or the current regulatory system has failed to deal with these
concerns. Thus, institutions and policies may need significant modification at
the state and local level.

Assuming that the problems identified in the CCMPs do get on the
pohtical agenda of each state, the next challenge for managers is to design an
effective implementation program. Failure to consider the politics of
implementation is likely to render any policy objective or recommendation,
however important and worthwhile, weak and ineffective. Implementation
typically looks more like a disorderly learning process than a predictable
process (Berman, 1978 and 1980). Given these conditions, it is incumbent
upon state resource managers and policy makers to design and utilize
institutions which have the capacity for learning required to implement
management programs for dynamic estuarine ecosystems.

Conclusions

On the basis ofthis analysis, we conclude that the NEP approach is
flexible enough to stimulate the selection of diverse issues and remedial
actions that are required to address concerns ofparticular estuaries, while at
the same time providing the federal government with apolicy framework that
can be standardized across a wide range of estuary types. The NEP is a
fascinating example of a "diffusion of innovation" based on a body of
experience derived from the Great Lakes Program and the Chesapeake Bay
Program and containing a phased approach to adding estuaries which will
foster continuing improvements in the process through experience in awide
range of settings. This incremental approach encourages lessons to be
learned as the program progresses and allows adiffusion ofinnovations within
the program itself. Finally, the major potential constraint on program success
would seem to be the capacity of the states themselves to manage their
environmental resources. They must have the will, imagination, and financial
resources to implement the program. If they do not, the program will fail.
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Special Area Management As A Basic Method for Planning and Guiding the
Development of Ecuador's Coastal Resources

Donald Robadue, Jr.
University of Rhode Island

Introduction

International awareness of environment and development issues has
expanded greatly since the Stockholm Conference of 1972,which was the first
time the nations of the world met to develop a strategy for dealing with global
and national environmental concerns. Since the Stockholm conference, the
United Nations and a variety of international organizations and donor
countries have played an important role in stimulatingawarenessand national
leadership in natural resources management in many developing countries.

Foreign assistanceactivities in natural resources management during
the 1980s included natural resource profiles, scientific studies, preparation of
environmental plans, creating impact assessment procedures, management of
parksand nature reserves, technical training, and institutional strengthening.
Despite these efforts, recent global assessments of the state of the
environment indicatethat problems continue to worsen world-wide. (World
Commission on Environment and Development, 1987).

Groups such as the World Resources Institute (1989) are raising a
new call to action that seeks international leadership to help everydeveloping
country solve its basic economic problems by adopting sustainable forms of
development and vigorously protectingandmanagingits natural resource base.
"Sustainable development" is the key criteriafor thisdecade,and encompasses
environmental, economic and institutional dimensions. Natural resources must
be managed by developing nations so that they remain productive over the
long-term. Development programs and initiatives must be economically
viable. Finally, private and public institutions mustbe in place that can carry
out the needed planning, research, decision-making, and implementation
activities after foreign assistance has diminished. To put sustainable
development programs in place, donor countries such as the United States
musthelpanalyze problems, engage in the planning process, becomeinvolved
in organizing national programs, and support implementation efforts so that
results are achieved.

This represents a considerable challenge both to the donor
community, which is being asked to carry out projects whichare much more
activist in nature than past efforts (Brown,1990) and developing countries
themselves, who continue to face enormous difficulties in financing and
carrying out programs to meet even basic needs over the short-term. The
"sustainable development" criteria are even more difficult to apply in the
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coastal zone, whose environmental systems are dynamic, often poorly
understood, usuallyheld in public trust, and utilized by both vast numbers of
individuals in a subsistence economy, and powerful, large commercial groups
whose interests frequently clash.

How can a poor nation achieve sustainable forms of development in
its coastal zone, and how can donor nations succeed in playing a leadership
role without underminingrecipient nation efforts to devise an approach that
it can sustain?

An Approach to Achieving Sustainable Development

Mostafa Kamal Tolba, Executive Director of the United Nations
Environment Program, identified six basic elements of what he calls the
"concensus approach" to sustainable development (Tolba, 1984):

'increasing local environmental or natural resources
management capacity
*building upon the experience of the North so that lessons
are learned from their mistakes

♦includingenvironmental concerns in development planning
•gather enough hard data about the environment to make
sure plans can be implemented
•keeping the public informed of the stakes involved
•concentrating on systems particularly at risk.

These elements must be forged into a specific program of action in
each country, in each biogeographic region, and, ultimately, each locality
where resources arc being used and where resource management needs to
take place (Uphoff, 1986).

The Coastal Resources Center at the University of Rhode Island has
included all of these components in its ten-year program of assistance to
Ecuador'snew Coastal Resources Management Program (CRMP). Funding
for the development of the Ecuador CRMP has come through a cooperative
agreement with the U.S. Agency for International Development's Office of
Forestry, Environment and Natural Resources, theUSAIDEcuador Mission,
the University of Rhode Island (URI) and the Ecudoran government.
(USAID, 1987)

This paper examines the specific strategy being usedby the Ecuador
CRMPto build its capacity to manage the allocation and use of coastal areas
and resources by focusing on five critical zones within the nation's 2,860 km
coastline.

The Ecuador Coastal Resources Management Program
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In January, 1989, President Rodrigo Borja of Ecuador signed
Presidential Decree 375, formally establishing theEcuador Coastal Resources
Management Program after three initial years of work through the
URI/USAID cooperative agreement. A key element of the program is the
preparation and implementation of special area plans for five coastal areas,
which include atleast one in each coastal province, as well as the Galapagos
Islands. Other basic components of the program include issue-oriented
interagency working groups focusing onmangroves, water quality, mariculture
and coastal development, a ranger corps to improve enforcement of existing
laws, and a strong public education program to promote awareness and
participation in program activities, led by a non-governmental organization.
This paper reports on the approach and experience of preparing the initial
plans for the five zonas especiales de manejo, ZEMs, located along the
mainland's Pacific coast.

The government of Ecuador selected special area management as a
technique rather than province-wide or national planning for several important
reasons. First, a series of profiles of issues in the four mainland coastal
provinces revealed a commonality of themes but a considerable difference in
the relative importance of these issues depending on locality. Secondly, the
basic ideas of the new program, such as combining resource development and
management efforts, and greatly increasing the level of local involvement in
planning and implementation, required careful testing onsmall sections of the
coast before applying them province- or nation-wide. Ecuador had virtually
no prior experience with resource management and public participation in the
coastal zone. Finally, funds were simply not available for successfully
mounting afull program in all four provinces. (Mershrod, 1989; Olsen, 1987)

Selection and Characteristics of the Special Area Management Zones

The environmental profiles of the four coastal provinces prepared in
1987 by the Fundacion Pedro Vicente Maldonado were accompanied by a
series ofworkshops in each province aimed not only at obtaining comments
on the draft documents, but at discovering what areas within the province
were in most trouble and how people wanted to address the key problems and
issues. This led to two important results: amanifesto ofsupport for creating
a national coastal resources management program in 1988 signed by more
than one hundred community leaders, public officials, and resource users
(culminating in Executive Decree 375 of 1989) and the identification of four
priority areas which were designated Special Area Management Zones. A
fifth special area zone was added by the President.

The locations of the five mainland sites are shown inFigure 1. Most
sites face similar issues, including poverty, artisanal fisheries development,
mangrove and coastal habitat destruction, water pollution and lack ofsanitary
facilities, tourism development potential, and improper siting of coastal
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buildings and roads. The relative importance of eachissuevaries considerably
between zones, and as a result, the policies and actions whichwill be included
in each plan are significantly different (Robadue, 1990).

The shoreline between the towns of Atacames and Muisne in
Esmeraldas Province is typical of much of the Ecuadoran coast-a mix of
fishing villages and tourist beachescatering to a national market separatedby
stretches of high bluffs and headlands, with small farms and cattle ranches
operating inland. Major issues include protecting remaining mangroves and
restoring others, aswell asbetterserving thetourism market while controlling
the use of beaches and land development. As in all of the ZEMs, the
presence of the coordinator is itself a major step forward, since in this area
there had not been any consistent effort to deal with community problems.

The coastbetween Canoa andBahia de Caraquez in Manabi Province
is interupted by the Rio Chone, arapidly changing estuary which nowcontains
5,000 hectares of shrimp ponds and which has lost 4,000 hectares of
mangrove forest since the1970s. Development pressures onthe resource base
include proposals for large, new resort complexes on the long, wide
tourist-quality beaches, continued filling of the estuary, which isalso receiving
sediment from eroding hills in the watershed, and controversy over the
construction of dams which will diminish the flow of freshwater to the estuary.

The ZEM from Manglaralto to San Pedro in Guayas Province was
selected, in part, because of the presence of unprotected archaeological
resources in the coastal zone centering around the pre-Columbian culture of
Valdivia. Problems of economic development dominate this zone, which
includes fishing communities, agricultural lands, and vacation homes as well
as a major mariculture research facility. Unlike theother ZEMs, much of the
coastal land along this stretch of the coast is held in tightly organized
communes.

The fourth special area management zone is the long open coast
between the towns of Playas and Posorja, and the mangrove estuary which
contains the small fishing village of Puerto ElMorro, also inGuayas Province.
The once quiet town of General Villamil, also known as Playas, is now a
destination for tens of thousands of lower income people from the city of
Guayaquil who arrive primarily during holiday periods for short stays. The
faculties to handle thesebeachgoers arecompletely inadequate. In addition,
artisanal fishermen unload, clean, and sell their catch near the most heavily
utilized portion of the beach.

An area of coast between the urban area of Machala-Pucrto Bolivar
and the tourist portion of Isla Jambcli places this ZEM in the midst of avery
large mangrove and shrimp mariculture-dominated estuary which receives the
drainage water from the vast agricultural zones of the Province of El Oro.

144



The urban area here is among the fastest growing in the country and the
economic activity of this province is producing serious conflicts over coastal
land use and water pollution.

Design of the Special Area Management Project

The primary objective is to prepare a coastal resources management
and development plan for each zone within the two-year time frame
established in Executive Decree 375. The strategy for developing the plan
consists of three basic elements: policy design; participation; and plan
implementation.

A policy design process began several months before the Executive
Decree took effect and included the establishment of offices and coordinators
for each zone, whothen prepared a profile of the ZEM communities and the
major issues faced in the ZEM. Several technical teams were formed,
focusing on environmental sanitation, artisanal fisheries, tourism, ecology,
coastal geological processes, and mangroves. These teams were responsibile
for preparing an analysis and short- and long-term recommendations for
action in each ZEM.

The participation and decision-making process depended on the
creation of advisory committees, usually consisting of 20 or more local
officials, resource users, educators, and businessmen, and executive
committees, comprised ofrepresentatives ofthe most important provincial and
national agencies. These were established at the end of 1989. The advisory
committee is a temporary organization whose life is only two years, in which
time the plan must be completed and submitted to the executive committee,
which at present is viewed as a permanent entity. However, an important
early role of the ZEM coordinators was to help the technical teams work
closely with local resource users such as fishermen, hotel associations, farmers,
and community leaders.

Once technical reports became available, the expert (technical) teams
were required to meet directly with the advisory committee for the latter
group's review, comments, and recommendations on the technical reports.
Draft chapters of each plan were prepared on the basis of the advisory
committee accepting or modifying the technical reports. The advisory
committees ineach ZEM will review the draft plans in early 1991 and then
submit them to the executive committees, which represent many of the
implementing agencies, and then to the National Coastal Resources
Management Commission, whose approval will mean that the plans become
part of the national development program.

Plan implementation is the final, vital component of the ZEM
process. There are at least three critical opportunities for getting ideas
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generated during the planning process into action. Initially, practical exercises
were developed and approved through the advisory committee after the
technical teams made their initial action proposals. A total of 40 small
projects affecting 25 different coastal communities were implemented during
the second half of 1990 at a cost of only $20,000. In addition, communities
provided nearly 25% ofthe cost ofthe projects in cash, as well as agreat deal
of labor to implement them. Individual members of the advisory committee
became personally responsible for implementing the projects under the
supervision of theFundadon Pedro Vicente Maldonado. Secondly, additional
implementation funds will be made available once a ZEM plan is approved
bytheadvisory committee during 1991 to carry outadditional activities within
the plans at the community level.

Finally, many of the polides and actions induded in the ZEM plans
will require much greater levels of financial support and changes in the
polides ofnational agencies. Coastal Resources Management Project staff in
Ecuador and at the University ofRhode Island are working to identify local,
national, and international sources of funds to sustain the implementation
effort. The Interamerican Development Bank has shown astrong interest in
supporting a number of these projects. Of equal importance will be the role
of the National Coastal Resources Management Commission plays in
encouraging its member ministries to undertake policy reforms and to use
their own budgets to carry out existing mandates with a greater vigor and
effectiveness, at least in the ZEMs.

The Importance of Experiments in Special Area Planning to Ecuador's
National Coastal Resources Management Program

The Ecuador CRMP is searching for ways to foster sustainable
economic development aswell as create effective mechanisms for protecting
and managing tnhe country's natural resource base. Theemerging consensus
is that this must take place largely at the local level. The special area
planning element of the CRMP gives full expression to local needs and
preferences while at the same timeaddressing some rather complex resource
use issues of national significance.

For example, one of the "practical exercises" undertaken in 1990
provided funding to develop a mangrove tour by the local high school in
Atacames, Esmeraldas Province, which has a curriculum in tourism. As the
project was put intoaction, it became dearto the ZEM Advisory Committee
that,in addition to measures to protect the mangroves in the Atacames River,
solid waste and water pollution intheriver needed attention to provide agood
experience for the tourists. A clean up campaign was designed and organized
to eliminate trash disposal in the river and the direct discharge into the river
of domestic sewage by hotels and residences. The solutions to the
environmentalsanitation in the ZEM had already been discussed in technical

146



reports and by the advisorycommittee. But local action to implement some
of these measures hasbeen motivatedby the desiresof both businessmen and
residents to insure that the nature tour planned by the high school would be
a success.

Not everywater pollution andsolidwastedisposal problem in the five
ZEMs can be addressed in a similar fashion, especially since larger urban
areas require upgrading or construction of wastewater treatment systems.
Wastewater discharge permits must be issued by national agencies for
industrial pollution sources. Not all mangrove areas are located close to
tourism areas where nature tours can become a financial incentive for
mangrove protection. But, by confronting similar issues in different settings,
the ZEM programs are providing a constructive channel for creative thinking
about solutions.

The next major challenge for the Ecuador CRMP is to reexamine
eachof the coastal provinces to determine how the approaches and activities
which are proving successful in the ZEMs can be applied to other
communities and critical ecosystems. National priorities in key issues are
currently being examined through the activities of CRMP-sponsored
interagency working groups in mariculturc, mangroves, water quality, and
coastal development. The design of an Interamerican Development Bank
project during 1991 will also provide a valuable opportunity for Ecuador to
think carefully about national priorities. If approved, the bank project will
provide financing for implementing the five original ZEM plans as well as
expanding the number of ZEMs. It may be possible to use the ZEM
approach to address a limited number of issues, such as environmental
sanitation, in a large number of small communities, and reserve the more
complex, integrated planning process for critical environmental areas which
are facing large-scale development pressures or resource ovcrcxploitation.

Public education is viewed as central to motivating action in specific
areas of the coast, and the CRMP is placing a major emphasis, through the
Fundacion Maldonado, in building its capacity to support local public
education campaigns. This education effort raises not only awareness but
public expectations for action. The emphasis placed onlocal participation by
the Ecuador CRMP has also demonstrated that these expectations can be
quickly channeled into effective local action, greatly multiplying the human
resources available to respond to the growing demand for sustainable forms
of economicdevelopment in the coastal zone.
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The Effects of Land Use Restrictions on Housing Prices in Anne Arundel
County, Maryland: A Hedonic Analysis

Rebecca Metzner Seter
University of Delaware

Introduction

The ever-present tension between expansionary development and
preservation of the environment has been steadily increasing in the eastern
United States, particularly in the Boston, Massachusetts to Washington, D.C.
corridor. As the area has tried to deal with this conflict, there has been a
flurry of environmental legislation aimed at redudng point sources of
pollution, upgrading combined sewer overflow capacities, and improving waste
water treatment. In spite of these and similar actions, non-point sources of
pollution have not been addressed as readily, in part because they represent
much more nebulous and intangible targets.

This is not to say that efforts have not been made to tackle non-point
source pollution; programs have been devised to limit some of the more
identifiable non-point sources. Agricultural practices have been modified to
reduce erosion, run-off, the excessive use of weed control chemicals, and land
use regulations have been established to redirect the degree and type of land
use. Aprime example of such programs is the Chesapeake Bay Critical Area
Program, a program containing land use restrictions explicitly legislated to
preserve the ecology and resources of the Chesapeake Bay while reducing
point and non-point sources by regulating the density and usage of land.

The fact that little is known about the economic effects of land use
restrictions provides the motivation for this paper. Quantification of one
aspect of the Chesapeake Bay Critical Area Program's economic effeds,
provided here, perhaps anticipates amore complete analysis of the impacts of
the program. Single-family housing prices are used as the key to quantifying
the economic effects of the land use restrictions. This is because the housing
prices embody land values and land values, in turn, reflect the characteristics
of the land's component parts, including the parts which are regulated.
Specifically, this paper discusses the effects of the Critical Area Program's
land use restrictions in Maryland's Anne Arundel county, using hedonic
regressions to estimate single-family housing prices before (1983) and after
(1987) their implementation. With 432 miles of tidal shoreline, approximately
18.3% of the county's entire area came under the Critical Area Program. This
translates into 5,133 acres of Intensely Developed Area, 20,929 acres of
Limited Development Area, and 22,837 acres of Resource Conservation Area
being regulated. The explicit effects of the restrictions on housing prices are
determined after controlling for inflation as well as general housing price
mcreases. Although the actual percentage price changes derived here only
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apply to Anne Arundel County, they serve a much broader purpose by
providing a sense of both the magnitude and the locus of the restrictions
effects.

The Chesapeake Bay Critical Area Program

The United States Environmental Protection Agency's eight-year
characterization of the decline of the Chesapeake Bay, coupled with the social
and economic importance of the Chesapeake Bay to Maryland, prompted the
Maryland Legislature to set up the Chesapeake Bay Initiative in November,
1983 to protect critical Bay resources and reduce point and non-point source
pollution. Within the category of non-point source pollution, the Initiative
addresses three broad program areas: management of nontidal wetlands;
adoption of agricultural Best Management Practices (BMPs) to control
agriculturally introduced nonpoint source pollution; and legislationto proted
the natural resources adjacent to the Chesapeake Bay's shoreline.

The legislation protecting the 1000-foot wide strip adjacent to the
Chesapeake Bay is known as the Chesapeake Bay Critical Area Program.The
main intent of the legislation wasto make individuals, particularly developers,
more sensitive to the impacts that subdivision, rezoning, variance, or special
exception applications have on water quality and natural habitats. More
explicitly, the goal of the program was to provide sound environmental
planning, better directives for preserving habitat, water quality, resources, and
the like, and to accommodate present and future land use development. This
was to occur at the same time as the protection of natural resources and
irreplaceable physical features.

To achieve the Critical Area Program's goals, eight components of
the program were specified, indudinga land use management component. In
April, 1986, the Critical Area Commission, the coordinating group for all
local governments within Maryland, provided the local governments withboth
the criteria and timetable for regulating land use in the Critical Area. Anne
Arundel County's then used this information in designing its General
Development Plan (GDP) of land use regulations or restrictions, consistent
with the Critical Area Program goals to (1) preserve environmentally sensitive
areas and open space, (2) preserve and enhance the County's scenic and
aesthetic values, (3) promote greater sensitivity to environmental factors
through increased coordination and review in the development process, (4)
maintain the viability of fish andwildlife habitats, (5) increase public access
to the Chesapeake Bay, (6) achieve effective erosion control on construction
sites, and (7) improve water quality and promote water resource conservation
(Maryland Office of Panning and Zoning, 1988).

The LandUse Management Element of AnneArundelCounty's GDP
involved first categorizing thetypes of development in their Critical Area, and
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then creating policies and regulations for uses of the various types of
development in it.The types of development andusein the Critical Areawere
organized into the three categories of Intensely Developed Areas (IDAs),
Limited Development Areas (LDAs), and Resource Conservation Areas
(RCAs). Intensely Developed Areas are recognized bynothaving much in the
way of natural habitat and instead having either (1) concentrated industrial,
commerdal, or institutional use, (2) more than four residential houses per
acre, or (3) more than three houses per acre with public sewer and water
service. Limited Development Areas have lower density development, contain
some degree of natural habitats, and have runoff of unaltered quality.
Resource Conservation Areas are dommated bynatural environments (open
space, surface water, wetlands) and resource using activities such as forestry,
fisheries, aquaculture, or agriculture. Development within the Critical Area is
required to comply with the regulations corresponding to the particular type
of area in question (IDA, LDA,or RCA),so that the goals of the Land Use
Management Element can be met.

Land Use Restriction Studies

The effects of land use restrictions (LURSs) on land values are
known: with the loss of development potential, undeveloped land values
decrease whereas developed land values generally increase. There are,
however, four effects exerting both positive and negative pressures on
developed land values: (1) scarcity-induced effects (positive); (2) amenity-
induced effects (positive); (3) restriction effects (negative); and (4) congestion
effects (negative). The coastal land use restrictions do preserve open space
and decrease non-point source pollution, thus providing positive amenity
effects for individuals in the area, yet the limited amount of housing resulting
from the restrictions may introduce arelative scarcity ofavailable single-family
housing units. Both the amenity and the scarcity effects will serve to increase
single-family housing prices in the Critical Area. On the other hand, the
potential for negative impacts on housing prices caused by the restriction and
congestion effects introduced by the LURs may mitigate the amenity and
scarcity effects. Additionally, if thescarcity effects are strong enough, i.e. if the
restrictions really do prevent households from locating intheCritical Area as
they otherwise would have, there may be increased demand for alternative,
inland housing. The effect of increased inland demand for housing, however,
may not cause an increase in housing prices as it did at the coast if it also
results in a decrease in amenities such as inland open space.

Hedonic Determination of Property Values

Sherwin Rosen's seminal 1974 article, "Hedonic Prices and Implidt
Markets: Product Differentiation inPure Competition" (Rosen, 1974) provided
the theoretical model for understanding hedonic estimation. Rosen described
housing as a produd, differentiated by the various combinations of its
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characteristics, whose hedonic priceswould reach equilibriumin a competitive
market as utility maximizing consumers interacted with cost minimizing
providers to reach optimum combinations of characteristics. His connection
of implidt prices with econometric results provided a way of revealing the
implidt attribute prices from the observed prices and charaderistics of
products.

Polinsky and Shavell (1976) moved Rosen's model into a purely
competitive setting, where consumers had perfect mobility, to show that land
values fully rcflcd the dollar value of their charaderistics. Changes in the
charaderistics prompted the fully informed consumers to readjust their
consumption patterns to reflect the new characteristic levels. Subsequently,
demand would change for the affected properties, with the result that land
prices changed to reflect fully the new bundle of charaderistics consumed.

Because many restrictions have been written to prevent deviations
from a given level of "quality of life" or available "open space" that a
community desires, one category of empirical hedonic studies has looked at
how land use restrictions or zoning laws have affected housing prices or land
values. Since the preservation of open space or the quality of life is a way of
preventing its loss, it can be said that zoning to that effect is a way of
preventing the decrease in utility that an area provides vis-a-vis its
characteristics or attributes. Thus, relative to other unzoned areas, the utility
of that area is increasing.Although studies (Peterson (1974); Courant (1976);
Jud (1980)) havebeen done on the effect of different zoningtypes (large lot,
allowable use, and density zoning), the bulk of the empirical work on the
effects of land use restrictions has not concerned itself with this issue. More

generally, the use of the hedonic technique to empirically measure the
magnitude of utility changes resulting from land use restrictions can loosely
fall into one of two categories: (1) cross-sectional studies, those done using
various markets, some of which have and some of which do not have land use
restridions; or (2) cross-sectional studieswith a "before versus after" aspect,
those done analyzing markets,before andafter implementationof restrictions.
The former type of study utilizesvariables to signal whether land is in or out
of a zoned area.The latter type of study estimates hedonic price functions for
the "before" and "after" situations, allowing comparisons of how the value of
the charaderistics changed as they embodied the effects of land use
restrictions. The majority of the studies done are the second cross-sectional
type of study. One can determine how,if at all, prices in regulated areas have
deviated from the prices in control areas by using areas which do not
implement land use restrictions as controls.

Quantification of Land Use Restrictions' Effects

This study builds on previous empirical work studyingthe effects of
land use restrictions on a coastal area, in the general style of cross-sectional
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studies with a "before versus after" aspect. Capitalizing on the concept of
distinct control areas, the intent of this paper is to detail the magnitude and
locus ofthe affects of the restrictions; hence quantifying the effects ofthe land
use restrictions (LURs) onsingle-family residential housing prices both atthe
coast and as one moves inland. To detect the LUR-induced changes, the
prices ofupland areas (those beyond the reach ofthe LUR-induced effects)
are used as controls. Ideally, there would have been a control area identical
to Anne Arundel County in which no land use restrictions had been
implemented; however, no such areawas found.

Following Polinsky and Shavell (1976) and Freeman (1979), this study
begins with the assumption that the Anne Arundel County single-family
housing market is a market in which there is equilibrium and full mobility.
Because of Anne Arundel County's complex yet, broadly speaking, urban
character, it is plausible to consider the entire county as one market. The
county is located on the western shore of the Chesapeake Bay, roughly 35
miles east of Washington, D.C. It is also plausible, however, to consider the
issue of sub-markets because of the distinctly different areas within the county
which do not easily fit into ahomogeneous category of"generally urban." This
analysis uses 2,272 single-family homes sold in 1983 and 1987 in the county,
excluding those homes within the city limits of Annapolis. The dty of
Annapolis was excluded because its coast did not fall under the same
restrictions as the rest ofthe Critical Area. Table 1explains the variables used
and provides, at the county level exduding Annapolis, their mean values in
1983 and 1987.

Model

The price, Pj, ofaresidential single-family house can berepresented
as a function ofits, Sj, structural and site characteristics, its, Nk, neighborhood
characteristics, and the, Zm, variables of frontage on, view of, and distance
from the coast which are intended to pick up the amenity and scarcity effects
likely to be altered by LURs:

pi = p(si1 sij»Ni1 Nik'Zji Zim.. (i)

The implidt price of a characteristic is the contribution of an additional unit
of acharacteristic-for example, Zm-t the price of house, Pi. ceteris paribus.
and is the partial derivative of the price function with respect to Zm:

SP;
(2)

*zim

The fact that many structural and site characteristics are not
independent and do exhibit diminishing marginal utility made consideration
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of a linear model somewhat unrealistic, while logarithmic functions at least
implied that the implidt prices of some charaderistics were both dependent
on the levels of the other charaderistics and not constant. Additionally,
logarithmic functions permitted a model reflecting the hypothesis that, as
distance from the coast increased, the effects of the LURs fell off in a
nonlinear fashion. Because the semilogarithmicform of the model did poorly
statistically, the double log form was chosen. The form of Equation 1
actually considered is:

Pj =• exp{i +jX| +-frontage] +»View| +»(!n(Distancej)|} (3)

where Pj is the price of house i in 1983 dollars, Xj is a vector of its structural,
site, and neighborhood charaderistics, and is a vedor of coefficients on the
X characteristics. Frontage, View, and Distance are the variables intended to
pick up the LUR-induced effects and, respedively, denote whether a house
has water frontage, whether a house has a view of the water, and how far the
house is located from the water. The n, n, &o are the respective coefficients
for these LUR variables. Because the hedonic regression was estimated using
data from 1983 and 1987 combined, the estimated form of Equation 3 is:

Pw =exp{<n +• Jrgi +urfrentage) +^Vlewi +»rfln(Dlstartce|)j} (4)

where h = 1983 or 1987. Assuming that the implidt prices, for the site,
structural, and neighborhood characteristics had not changed in the four year
period, i.e., that the real housing price difference between 1983 and 1987
would be attributable to the land use restrictions and would be picked up by
the LUR variables of frontage, view and distance, resulted in consideration of
a constrained version of the model:

Ph- =cxp {a83 + a87 +0Xi +l83Fron,a8e -83 +T)87Fron,aSe 87
_ (5)

+ |ig3Vicw_83 + (ig7Vicw_87 + a83In(Distance_83) + og7In(Dislance_87)\

The real price change calculation indudes a term that controls for general
increases in real housing prices, meaning that the calculated percent price
changes are solely due to land use restrictions:

P= \[exp{(«87- «ed +("Br iKjProntage +0i87- ngjVtew +(»8r «8dIn(D'stance)}-1]*100j -Control (6)

Results

Combining the regression results found in Table 2 with Equation 6,
the real percent price change of a single-family house solely due to land use
restrictions was calculated (Table 3, second column). Subtracting the control
increase in housing prices (11.1%) leaves the percent change in housingprices
solelydue to the land use restrictions presented in the fourth column of Table
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3. The fifth and sixth columns of Table 3 show the cash effects of the

restriction-associated price change on the average 1983 house's value
($88,670).The fifth column takes the restriction-associatedpercent change and
monetizes it for the value of a mean 1983 house in the distance categories of
0-1,1-2,2-3,3-4,4-5,5-6, and 6-7 miles from the coast. It is important to note
that the data set consists largely of houses near the shore. There are only 15
houses located 3 or more miles from the coast in the 1983 data set and 26 in

the 1987 data set. Thus, the regression really focuses on estimating the price
changes for those homes within 3 miles of the coast.

Although View is not particularly sensitive to LURs, Frontage js
extremely affeded by the LURs. Thirteen percentof the LUR-induced price
increase for a single-family house on the water is due to its having frontage.
Figure 1 highlights how these effects occur primarily at the coast and drop off
as distance from the coast increases, implying that the effects of the land use
restrictions are rather limited in their locus and only large right near the
Critical Area. This applies especially to those houses having frontage and,
thus, within the Critical Area. If one takes into account the more expensive
homes near the water (average price for a single-family house located from
O to 1 miles from the water was $91,679 in 1983), the increase solely due to
LURs was roughly $11,000 without frontage or view, nearly $12,000 with a
view, and nearly$23,000 with frontage and a view.

These county-wide restricted regression resultsdo show some impact
on housingpricesbeyond the three mile distance category; however,while the
house at distance of zero miles having frontage and view experienced price
changes of 27.2% the price change due to LURs was only 5.1% at 6 miles.
Thus, acceptance of this county as a single market and the use of the
restricted regression leads to the condusion that the LUR-induced price
changes largely impact those houses in and near the Critical Area. Although
the issues of correct market hedonic functional form and market definition are

not definitively solved, the results do provide an idea of where the effeds of
the LURs are occurring.

Additional analysis involving four submarkcts within the county
supported the conclusion that the impact of the restrictions on housing prices
drops off as one moves inland. In spite of the data limitations and the need
to understand each character of the market, the market segmentation results
vividly point out howthe impad of the land use restrictions on housing prices
is really limited to a fairly narrow band along the coastline. The impads do
not seem to move inland.

Implications of Results

This study has provided specific quantification of how land use
restrictions in Anne Arundel County, Maryland affect housing prices not only
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at the coast and inland, but rather at the coast and as one moves inland.
Accepting the assumption that the site, structural and neighborhood
charaderistics' implidt prices did not change significantly over the four-year
period, the results showthat the landuse restrictions implemented as a result
of the Critical Area Program havean impact largely at the coast and that this
unpad rapidly decreases with distance from the coast. The potential for both
amenity and scarcity effects (to increase housing prices) exists; however, the
lack of large price changes inland implies that the scarcity effects are either
mitigated by increased inland levels of disamenities or are themselves not
overwhelming. If the inland asped of the scarcity effects was mitigated by
decreased inland amenities, suchas increased crowding, one wouldanticipate
a larger contribution at the coast. Because the LUR-induced price change
dropped off rather rapidly (presumably, in part, due to amenity
improvements), it does not seem likely that there was a large scarcity
component to the price changes. If this assumption of unchanging implicit
prices is not accepted, a similar tale still unfolds: the majority of the impact
of the LURs occursat the coast. There prices jumped roughly14% more for
houses with frontage and a view than for houses without these in-the-Critical
Area indicators; without frontage or view the price increases varied by less
than 2% as one moves inland for 7 miles.

These results are only as strong as the validity of the assumptions
used when generating them. One must keep in mind, therefore, that it was
assumed that the individuals are fully free and able to move from one location
to another. It may be that the movement of the population towards the coast
will result in the assumption of full mobilitybeing invalid for studies done in
the not-so-distant future. Additionally, it was assumed that the portion of
Anne Arundel County affected by the land use restrictionsis relatively small,
that the bundles of charaderistics contributing to the value of a house are
completely and easily interchangeable, and that individuals' preferences did
not change over the four years.

If regulations aimed at protecting coastal open space and pollution
are implemented in a community, it is useful to have information such as
provided by this study regarding the efficiency of the polides of choice.
Knowledge about the unpads of policy choices can provide decision-makers
with insights into the results of their decisions. These results can be used to
identify who gains and who loses after the implementation of land use
restrictions. Because the results of this study are presented on a
house-by-house basis, they can be used for comparison with either other
studies done at the individual home level, or, by summing the results for the
population in question, at the county level.

The importance of empirical studies such as this rests not only on the
study's technical correctness, but also on the degree of its applicability and
comparabilityto other works. Hopefully, by more explicitlydefining the locus
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and magnitude ofthe amenity- and scardty-induced changes in housing prices
due to the Critical Area Program Land Use Restrictions implemented inone
county, policy makersin other areas willbe more ableto make theirdecisions.
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The Gulf of Maine Program: an Ecosystem Approach to Ocean and Coastal
Management

David Keeley, Peter Underwood, and Melissa Waterman
Maine State Planning Office

Overview

The bane of life for most natural resource managers is the need to
combat a constant series of "brushfires" rather than to give thought to the
largerquestion of the futurehealth ofa particular resource. Certainly, thishas
been the case in the management of coastal resources. The steady demands
of localized problems, coupled with permit review duties, distract coastal
resource managers from consideration of the long-term demands and
problems that will face their marine water body. Only after the repeated
closing of hundreds of acres of shellfish beds andpopular swimming beaches,
or in the aftermath of a catastrophic environmental accident, can coastal
managers focus on the sustainable health of the coastal environment. In the
United States, it is usually at that point that the federal government steps in
with remediation programs, such as EPA'sNational Estuary Program, to "fix"
the degradation that is so evident.

The Gulfof Maine Program differs markedly from this pattern. The
two provinces and three states that border on the Gulf (Nova Scotia, New
Brunswick, Maine, New Hampshire, and Massachusetts) have made a bold
attempt to forestall declines in the health and productivity of the Gulf of
Maine. Through cooperative efforts, a regional marine environmental quality
monitoring program and a ten-year Gulf of Maine Action Plan are being
developed to help guide the actions of the five jurisdictions over the next
decade. Through these and other efforts, it is hoped that the states and
provinces themselves can sustain the Gulf of Maine, upon which their
economies and quality of lifedepend.

The Gulf of Maine

The Gulf of Maine is one of the world's most productive water
bodies. Its marine resources supported Native American and European
settlers for centuries. The bathymetry of the Gulf makes it a semi-enclosed
sea, almost entirely separated from the Atlantic Oceanby underwater banks.
The onlymajor avenue through which deepoceanwaters enter the Gulf is the
761-foot deep Northeast Channel. The GulPs reputation as a rich fishing
ground stems from a high primary productivity that results from the vigorous
vertical mixing of surface and bottom waters in various sections of the Gulf.
Vertical mixing also occurs in coastal estuaries and in certain offshore areas,
such as off the southwestern coast of Nova Scotia. The more than 250 billion
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gallons of freshwater from the region's rivers that enter the Gulf each year
bring nutrients and, of course, a spectrum of land-based pollutants to the
Gulf.

The Gulf of Maine supports nearly 20,000 state and provincial
fishermen, and an almost equal number of people within the fish processing
and shipping sector. Many moreworkbuilding or repairing vessels or selling
fueland supplies. Within some NovaScotian communities,approximately 75%
of the population relies on commercial fishing for a living.

The Gulf of Maine coast is extremely popular as a region in whichto
liveor to vacation. The figures in Table 1show that population growth during
the last two decades has been steady, and in some counties, explosive. This
growth and its consequent by-products, combmed with the overutilization of
the GulPs numerous living resources, has produced distinct signs of change
within the Gulf ecosystem.

Stresses on the Gulf

The extent of wetlands within the region has been greatly diminished
during the more than 400 years of settlement. In the Canadian Maritime
Provinces, approximately 65% of the tidal marshes and flats have been lost or
altered since the arrival of European settlers. Much of the acreage was
drained for agricultural use by Acadian farmers during the 17th-Century.
Currently, 49,000 (20,000 hectares) of wetlands are estimated to remain in
Nova Scotia, New Brunswick and Prince Edward Island. Enormous acreages
of wetlandshave alsobeen lost in the three states due to dredging and filling
operations, aimed at harbor development or, more recently, commercial and
residential projects.

Increasing population and related changes in land use have had
far-reaching implications for the GulPs environmental quality. From 1950 to
1980, huge swaths of agricultural and forested lands disappeared throughout
the coastal region. In Rockport, Maine, for example, developed land within
town borders increasedby 300% while on Cape Cod, Barnstable County saw
a 255% increase in developed lands within the county. As Table 2 indicates,
population growth in the United States section of the region will continue to
be steady. The constant increase in year-round population, coupled with the
current ten million visitors to the region each summer (in 1988, over 4.5
million people visited Acadia National Park alone), suggests inevitable impacts
upon the GulPs environmental quality.

Pollution

Non-point source pollution has become a cause for concern in both
the provinces and the states. Runoff from malfunctioning septic systems or
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sewer system overflow has lead to closure of thousand of acres of shellfish
flats. Agricultural runoff may also be introducing harmful chemicals to the
rivers that enter the Gulf.

Highway runoff from roads contains a plethora of pollutants. Coastal
roads, such as heavily travelled Route 1 in New England, contribute large
volumes of runoff containing petroleum hydrocarbons and various heavy
metals to the Gulf. A National Marine Fisheries Service study of Boothbay
Harbor in 1982 revealed lead levels in crabs as high as those found in
organisms from New York City and Philadelphia. Research into historic
activities within the town showed that noindustrial activities had taken place
that could account for the lead. Nor was the effluent from the municipal
sewage treatment plant the culprit. The conclusion was that automobile
exhausts and oil drippings, from the 5000 cars per day that pass through
Boothbay Harbor during the summer, might account for the lead levels. In
addition, paint chips and sandblasting waste from local boatyards may have
contributed to the lead load.

Point source discharges are also a growing pollution problem.
Industrial discharges from many ofthe paper, pulp, and fish processing plants
in the two provinces ultimately empty into the Gulf. In the states, tanneries,
textile mills, metal fabrication and finishing operations, and myriad other
manufacturing enterprises legally discharge avariety oftoxics. Thecumulative
effects ofthis mix ofchemicals upon the marine environment has not yet been
assessed. Sewage treatment in large metropolitan areas presents another
source of pollution. Many of the cities in the two provinces have sewage
collection systems that provide little or no treatment. Sewage may be treated
with chlorine, a chemical with potential toxic effects on marine organisms.

The Gulf of Maine Program

Recognition of the growing stresses upon the Gulf of Maine and
concern for the GulPs future prompted the creation of the Gulf of Maine
Program by the two provinces and three states. The five jurisdictions
recognized that, although their individual management plans for Gulf
resourcesdiffered, they would share mutual benefits from the sustained health
and long-term productivity of the Gulf. Consequently, the Gulf of Maine
Working Group was formed in June, 1988.

Composed of agency representatives with non-voting federal agency
observers, the Working Group spent six months in informal discussions to
identify and agree upon the major issues facing the Gulf of Maine. They
decided to undertake three immediate tasks to provide a common base of
knowledge about the status ofthe Gulf: produce anontechnical report on the
environmental character and stresses ofthe Gulf; develop along-term regional
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marine environmental quality monitoring program; and convene an
international conferenceto explorejoint issuesand to devise specificgoalsfor
future actionby the states and provinces. The three states successfully applied
to the U.S. National Oceanic and Atmospheric Agency for funding to
complete these tasks. Additional personnel supportwas providedby the state
and provincial agencies represented in the Working Group.

In late 1989, the Working Group published The Gulf or Maine:
Sustaining Our Common Heritage, a nontechnical report summarizing the
health of the Gulf environment. In December of that year, a group of
Canadian and United States firms were hired to design a regional marine
environmental quality monitoring program for the Gulf. Also during that
month, the Working Group hosted an international conferenceon the Gulf of
Maine, attended by over 250 scientists, fishermen, bureaucrats, academicians
and citizens attended. At the close of the conference, the Agreement on the
Conservation of the Marine Environment of the Gulf of Maine (Agreement)
was signed by the Governors and Premiers of the states and provinces.

The Agreement makes clear the intent of the states and provinces
with regard to future use of the Gulf: "..the Parties to this agreement
recognize a shared duty to protect and conserve the renewable and
non-renewable resources of the Gulf for the use, benefit and enjoyment of all
their citizens, including generations yet to come.." With this language, the
Governors and Premiers echoed the call for use of the principle of sustainable
development to guide development of the world's natural resources, as stated
in the United Nations Brundtland Report (UN, 1987). The findings of the
Agreement also revealed an acknowledgement that the Gulf in its present
state is, for the most part, healthy. It is the future use of the Gulf and its
surrounding lands without consolidated and cooperative protection efforts by
the state and provinces that will result in harm to the ecosystem and
consequent economic loss to surrounding communities. It is this preventative
rather than remedial approach that distinguishes the Gulf of Maine Program
from other coastal water body management programs in the United States
and Canada.

The Council on the Marine Environment (Council), established as a
result of the Agreement, is composed of two representatives from each state
and province, appointed by the Governors and Premiers. The Council is
responsible for developingthe marineenvironmentalmonitoring programand
for creating a Gulf of MaineAction Plan by June, 1991. In June, 1990, it held
its first meeting in Halifax, where operating bylaws, budgetary items, and
establishment of a Secretariat office were agreed upon.

The developing Gulf Action Plan grows from the professional papers
presented at the Gulf Conference in 1989 and from identified critical issues
which were consensually established at that time. The geographic scope of the
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region and thecontrasting regulatory and management programs of thestates
and the provinces make creation ofthis regional plan acomplex undertaking.
However, by using the issues that all can agree upon (such as growing
population and the cumulative environmental impacts of pollution inputs) as
a foundation, theAction Plan will build asound blueprint of thepriorities for
public and private action during the next decade.

The Action Plan isdivided intofive major issue sections: Coastal and
Marine Pollution; Monitoring and Research; Wildlife, fish and Habitat
Protection; Protection of Public Health; and Public Education and
Participation. Within each section are stated objectives and particular actions
that will be taken to achieve the goals. Determining specific costs and
appropriate timelines for the actions will beundertaken in cooperation with
specific lead agencies in the states and provinces.

The goals and objectives of the Marine Environmental Quality
Monitoring Program are included within the Action Plan. The Monitoring
Program focuses on identifying risks to ecosystem and to human health and
on the critical need to provide consistent and timely data to environmental
managers within the region. Well-coordinated efforts through the Monitoring
Program will be crucial to its future success; therefore, to test the Program,
a pilot "Mussel Watch" project will be initiated in 1991. A joint US-Canadian
subcommittee will oversee implementation of the pilot project.

The volatile nature of such international issues as Canadian and
United States fisheries management and enforcement procedures has
generated a great deal of public attention. Nonetheless, the international
Council on the Marine Environment is likely to be the best avenue for
long-term cooperation among the states and provinces on a spectrum of
marine environmental issues. Development of theAction Plan and initiation
of a regional Monitoring Program are just two of the examples of the
Council's initiatives within the Gulf ofMaine Program. Efforts to develop a
regional consciousness around the Gulf find expression in avariety ofpublic
educational materials, collaborative data management projects, and fruitful
professional workshops. Clearly the strength ofthe Gulf Program comes from
the fact that it reflects the indigenous concerns of the states and provinces.
Historically, the Gulf ofMaine has served as the physical and economic link
between the three states and two provinces. In practice, this geo-political link
has proved to be astrong and productive one, as the Gulf ofMaine Working
Group has shown. Although it istooearly to predict theoutcome of theGulf
Program, the congenial relations among the Working Group, the Gulf
Council, and the governors and premiers holds great promise for improved
stewardship of this fertile, but fragile, marine water body.
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