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ABSTRACT

The Integrated Coastal Zone Management (ICZM) in Brazil is a political-institutional process, manifested in the establishment
of the National Coastal Management Plan (NCMP) and in the formulation and implementation of specific tools for territorial
planning in the coastal zone, as well as other activities related to ICZM in Brazil. This work analyses some official documents
related to the Brazilian NCMP and to the frequently used tools for performing ICZM in Brazil: Macrodiagnostic of Coastal
Zone, Orla Project and Coastal Ecological and Economic Zoning. The analysis is based on legislative, ecological and socio-
economic indicators, found in the Handbook for Measuring the Progress and Outcomes of Integrated Coastal and Ocean Man-
agement, published in 2006 by the Intergovernmental Oceanographic Commission. The results indicate adequacy of NCMP
and tools on the definition and delimitation of the coastal zone, as the institutional processes of coordination and cooperation
within the ICZM and about the diagnostics and the territorial planning of the coastal zone. However, the Brazilian NCMP as
the cited tools still need to fully meet the major global goal of the ICZM, as internationally defined by the Joint Group of Ex-
perts on the Scientific Aspects of Marine Environmental Protection (GESAMP), with respect to the improvement of the life
quality of coastal populations who depends on the sea resources and with respect to the environmental conservation of the Bra-
zilian coastal zone. With the wide dissemination of results, is expected to contribute to the improvement of NCMPs and ICZM
tools maintained worldwide, since we emphasize the importance of including the international general objectives of the ICZM,
as well as inclusion the dimensions of sustainability in the ICZM processes, so try to ensure economic growth, coupled with
respect to coastal populations and environmental conservation in coastal areas.

Keywords: Integrated coastal zone management, tools for coastal diagnostic and zoning, coastal indicators, sustainable devel-
opment.

RESUMO

Gerenciamento costeiro integrado no Brasil: andlise do Plano Nacional de Gerenciamento Costeiro e de instrumentos sele-
cionados com base em parimetros internacionais

O gerenciamento costeiro integrado no Brasil é um processo politico-institucional, que se manifesta na institui¢cdo do Plano
Nacional de Gerenciamento Costeiro (PNGC) e na formulagdo de ferramentas especificas ao planejamento territorial da zona
costeira, além de outras atividades relacionadas ao gerenciamento. O presente trabalho apresenta a andlise de documentos
oficiais relacionados ao PNGC e a algumas das ferramentas frequentemente utilizadas na execu¢do do GCI no Brasil: o
Macrodiagnostico da Zona Costeira, o Projeto Orla e o Zoneamento Ecologico e Economico Costeiro. A analise tem por base
os indicadores ecologicos, socioeconomicos e de legislagdo, encontrados no manual para medi¢do do progresso e dos
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resultados do gerenciamento integrado costeiro e ocednico (Handbook for Measuring the Progress and Outcomes of
Integrated Coastal and Ocean Management), publicado em 2006 pela Comissdo Oceanogrdfica Intergovernamental. Os
resultados indicam adequagdo do PNGC e das ferramentas selecionadas quanto a defini¢do e delimita¢do da zona costeira,
quanto aos processos institucionais de coordenagdo e cooperagdo no ambito do GCI e quanto ao diagndstico e ao plane-
jamento territorial da zona costeira. No entanto, tanto o PNGC quanto as ferramentas analisadas ainda precisam melhor
atender a meta global do GCI, como definido internacionalmente pelo Grupo Integrado de Especialistas sobre os Aspectos
Cientificos da Prote¢do Ambiental Marinha (acréonimo inglés: GESAMP), no que concerne a melhoria da qualidade de vida
das populagoes costeiras que dependem dos recursos do mar e quanto a conservagdo ambiental da zona costeira brasileira.
Com a ampla divulgag¢do dos resultados, espera-se contribuir para a melhoria dos PNGCs e de ferramentas de gestdo costeira
mantidos em todo o mundo, uma vez que ressalta-se a importancia da inclusao dos objetivos gerais do GCI a nivel inter-
nacional, além da inclusdo das dimensoes da sustentabilidade nos processos de GCI, de modo a tentar garantir o crescimento
economico, aliado ao respeito as populagdes costeiras e a conserva¢do ambiental nas zonas costeiras.

Palavras-chave: Gerenciamento integrado da zona costeira, ferramentas para diagnostico e zoneamento costeiros, indi-

cadores costeiros, desenvolvimento sustentavel.

1. Introduction

The coastal zone gives the perception of a vast and
seemingly endless ocean which changes as its waters
collide with the continental edges, giving rise to a geo-
graphic area that represents the transition from a wet to
a dry environment. The coastal zone, as initially defined
by the Brazilian Federal Law N°. 7661, dated 16" May
1988, is defined as “the geographic space of interaction
of air, sea and land, including its resources, renewable
or not, covering maritime and terrestrial zones, which
will be defined by the Plan” (authors translation).

Komar (1988) highlights the diversity and temporality
of the uses of the coastal zone, in addition to its sensi-
tivity to climatic, hydrodynamic and social events,
weakens the environment and emphasizes the need for
implementing planning and management policies that
aim to regulate land uses and mitigate the residual ef-
fects of the conflicts. Port activity with its collective
logistics, tourism, fisheries, industrial development and
real estate growth, exemplify the activities of more than
50% of the world's coastal population (Bird, 1996), and
are some of the variables of the equation of the region.
In a suitable illustration, the same author points out that
if all the inhabitants of the world’s Coastal Zones de-
cided to go to the coast at the same time, there would be
less than 13 cm” of space for each one of them.

The spatial localization and conformation of coastal
municipalities in Brazil actually are reflections of a his-
torical pattern of coastal occupation: “the first Lusita-
nian settlements in Brazilian lands were located, with
very few exceptions, in the coastal zone” (Moraes,
2007: 33). Considering that Brazil is a territory whose
colonization manifested itself through the exploitation
of resources to be exported to European markets, it is
natural that urban occupation was originated in the
coastal zone, since export activity logistics is favored
by the proximity to the ocean. This pattern is critical,
given that coastal areas are among the most dynamic
areas of the world, in relation to both their physical and
socioeconomic aspects.

Since that environmental concerns extend from air and
water pollution to plans of land use and occupation
(Ferreira, 1998), greater emphasis is being given to the
integrated management that guides and constrains the
use of natural resources, aiming to preserve for future
generations. Following this view, diagnostic activities,
zoning and planning are essential to the success of the
integrated coastal zone management (ICZM) process in
countries bordering the sea.

The ICZM is a dynamic process which aims, through a
set of actions and inter-sectoral participation, to im-
prove the quality of life of people living in the coastal
zone and promote sustainable development by protect-
ing ecosystems and coastal resources. According to Ge-
samp (1996), the approach used in the ICZM comprises
four components: geographic, temporal, sectoral and
political-institutional. Its development process involves
generation of five consecutive stages:

i) identification and preliminary evaluation of rele-
vant aspects;

ii) preparation of the program,;

iii) formal adoption and funding;

iv) implementation; and

v) evaluation.

The process is continuous and restarts at the end of the
fifth stage, until the program is perfected (GESAMP,
1996). Since it is an ongoing process, the perfection is a
goal that will never be achieved.

The ICZM is consistent with the sustainable develop-
ment objectives, since it seeks to integrate the eco-
nomic, social, ecological, and political-institutional di-
mensions of the coastal zone, as seen in the overall goal
of the ICZM: Integrated Coastal Management (ICM) is
a process that unites government and the community,
science and management, sectoral and public interests
in preparing and implementing an integrated plan for
the protection and development of coastal ecosystems
and resources. The overall goal of ICZM is to improve
the quality of life of human communities who depend on
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coastal resources while maintaining the biological di-
versity and productivity of coastal ecosystems. (GE-
SAMP, 1996: 2)

Pickaver ef al. (2004) point out that the ICZM is an im-
portant tool to incorporate the conservation and sustain-
able use of marine and coastal biodiversity. Given the
plurality of contrasting niches in the coastal zone, the
need arose for a specific policy for the coast, which
would promote the development of economic and tour-
ism activities, while protecting environmental, cultural,
heritage and historical values (Freitas, 2007).

The National Coastal Management Plan (NCMP) was
instituted in Brazil by Federal Law N° 7661, dated 16™
May 1998, which, according to Diegues (2001), aims to
promote rational use of the coastal zone resources, in
order to raise the population quality of life, and to pro-
tect its natural, historic, ethnic and cultural heritage.
This Law established only the main guidelines of
coastal management and the actions of states and mu-
nicipalities, standardizing the methodology to be ap-
plied (Freitas, 2007). Later, the NCMP was approved
by the Resolution N° 001, dated 3" December 1990, of
the Brazilian Interministerial Commission of the Re-
sources of the Sea (ICRS) (Portuguese acronym:
CIRM), which provides objectives, guidelines and pro-
grammed actions, tools, rules for the macro diagnostic
and the monitoring of the Brazilian coastal zone. This
Resolution establishes the competencies and the source
of resources to make operational the Brazilian NCMP.

Posteriorly, the Resolution N°. 005, dated 27" Novem-
ber 1997, revised the Brazilian NCMP, establishing
general standards for environmental management of the
Brazilian coastal zone, determining that the boundaries
in which the guidelines of coastal management are to be
followed, delineating two bands covered by the plan -
the maritime band, which corresponds to the Brazilian
territorial sea; and terrestrial band, which corresponds
to the group of coastal municipalities under direct or
indirect influence of the sea, even if not situated right
on the waterfront.

Federal Decree N° 5300, dated 7™ December 2004,
which regulated the Federal Law N° 7661/88, provides
more specific rules for use and occupation of the coastal
zone, establishing criteria for the management of the
waterfront. This Decree adopts two bands and creates
another one, both of them used as guidance on the ap-
plication of Orla Project: the coastline, delimited on the
sea side by the 10 m isobath and on land by the linear
distance of 50 m in urbanized and of 200m in non-
urbanized areas, from the high tide line (or the end limit
of adjacent terrestrial ecosystem).

The Brazilian NCMP is based on the decentralization of
strategy implementation and decision-making, which
specifically places the municipalities in the sphere of
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Figure 1 - Brazilian coastal states, highlighting the states par-
ticularly mentioned in the text.

Figura I - Estados costeiros do Brasil, com destaque para os

estados particularmente mencionados no texto.

local implementation. This fact is very important, since
municipalities acquire the knowledge of the coastal as-
pects and its environmental problems in more detail
than the National Level.

The NCMP also expect that coastal municipalities im-
plement their Municipal Coastal Plans (MCP), in ac-
cordance with the NCMP and State Coastal Plan (SCP)
guidelines.

This Brazilian coastal management strategy, which in-
cludes the three levels of government action, favors the
application of the principles of sustainable develop-
ment. But, the sustainable development in the coastal
zone also requires the adoption of holistic and systemic
approaches. The holistic approach requires an interdis-
ciplinary overview that integrates different processes
due to the wide diversity of the coastal zone compo-
nents.

The systemic approach evaluates the overall system and
its component systems, keeping in mind the principle
that the whole is not merely the sum of its parts, as de-
scribed by Bossel (1999: 10): In complex real systems,
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this is a recursive relationship: systems depend on
other systems that depend on yet another set of systems,
and so on. (...) The human societal system, its compo-
nent systems, and the resource and environmental sys-
tem on which they depend, are complex dynamic sys-
tems.

The complexity involved in real dynamic systems re-
quires extensive use of information derived from the
formulation and application of indicators, to track the
progress or the state of its aspects. Such indicators are
essential to support management in any geographical
scale. However, to be really useful, these indicators
must be chosen carefully to provide information on the
most relevant aspects of the problem. Another warning
relates to the care needed in formulating the associated
indices, so that the obtained information is more accu-
rate and meaningful as possible. An excellent list of de-
sirable characteristics for indicators in general can be
obtained from Meadows (1998).

According to the planning for the ICZM, some tools
that promote diagnosis and management of the coastal
zone in Brazil are highlighted: Coastal Ecological Eco-
nomic Zoning (CEEZ), Coastal Zone Macrodiagnostic
(hereafter referred to as Macrodiagnostic) and Water-
front Integrated Management Project (hereafter, Orla
Project).

In Brazil, Ecological Economic Zoning (EEZ) is an in-
strument for planning and managing the territory ac-
cording to Federal Law N°. 6938, dated 31M August
1981 (that provides the national environmental policy in
Brazil). The EEZ was posteriorly regulated by the Fed-
eral Decree N°. 4297, dated 10™ July 2002, that regu-
lates the article 9, section II, of the Federal Law N°
6938/81: Art. 9" - are instruments of national environ-
mental policy: (...) Il — the environmental zoning; (...)”
(authors translation).

The competences for the execution of the EEZ in Brazil
are established by the Presidential Decree, dated 28M
December 2001: Provides for the Coordinator Commis-
sion for the Ecological and Economical Zoning of the
National Territory and the Permanent Working Group
for the implementation of ecological-economic zoning,
institutes a permanent Working Group for the Imple-
mentation of ecological-economic zoning, called Con-
sortium ZEE-Brasil, and gives other measures.

Brazil does not has a federal legislation dedicated to
regulate the CEEZ in the country. This subject is treated
as one of the instruments provided by the ICRS Resolu-
tion N 005/97, which establishes the observance of the
zoning criteria for the national territory: The coastal
ecological-economic zoning is the guiding instrument
for the regional planning process, required to obtain
the environmental sustainability conditions to the de-
velopment of the coastal zone, in accordance with the

guidelines of the ecological-economic zoning of the na-
tional territory. (authors translation)

According to Federal Decree N° 4297/02 (Chapter 2),
Brazilian States can develop its EEZ in conjunction and
cooperation with the Federal Government: Art. 6" - In-
cumbent upon the Federal Government develop and
implement national or regional EEZ, especially when
you have as object biome considered national patri-
mony or that should not be treated a piecemeal manner.
(...) §1% The Federal Government may, by entering ap-
propriate document, develop and implement the EEZ in
conjunction and cooperation with the States, the condi-
tions required this Decree. (...)Among the technical as-
sumptions, the enforcers of EEZ must submit: I — com-
prehensive reference term; Il - coordination team com-
posed of technical staff enabled; Il - methodological
compatibility with the principles and criteria approved
by the Coordinating Committee of the Zoning Ecologi-
cal-Economic National Territory, established by De-
cree of December 28™ 2001 (..). (authors translation)

According to the 3" article of the Presidential Decree
dated 28"™ December 2001, the works of zoning will be
conducted using an interdisciplinary approach and sys-
temic view, enabling the analysis of cause and effect,
allowing the establishment of relationships of interde-
pendence between physical and biotic subsystems and
socio-economic.

In some initiatives developed in Brazilian States, like
the CEEZ of Espirito Santo (ES), the diagnosis of na-
ture sensitivity and social potential allows to define ar-
eas relatively vulnerable to use and takes into consid-
eration physical and social variables at local and re-
gional levels, in order to suggest a use for each area af-
ter assessing its resilience. Thus CEEZ emerges as an
important planning tool, by using indicators of socio-
environmental variables, which, when combined, can
generate social vulnerability indexes. These indexes
should be taken into account during decision making
for installing enterprises, identifying priority conserva-
tion areas, localizing urban settlements, together with
the aspects of valuation and valorization of the water-
front (Moraes, 2007).

The Orla Project confers a local character to the im-
plementation of coastal territorial planning, since 2004.
It is based on the premise of joint management of the
waterfront’s land-use and occupation by the federal,
state, and municipal governments, and society.

The proposal of the Orla Project was included as prior-
ity in the Brazilian Federal Action Plan for the Coastal
Zone (FAPCZ), from 1998, under the Ministry of Envi-
ronment, Water Resources and Legal Amazonia (Por-
tuguese acronym: MMA) (GI-Gerco, 1998: 19): It is
observed, so that both the seafront, as the track Navy
Coastal Zone, are under federal domain, and its man-
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agement, largely defined in the structure which deals
with all the features and all dimensions, with such na-
tional wealth in the custody of the Union. This fact jus-
tifies that the programming of a series of activities,
consolidated a specific line of work of the Federal Ac-
tion Plan, is dedicated to coordination process led by
Union Heritage Secretariat in implementation of the
"Maritime Orla Project”, dedicated to review the fed-
eral performance in matter, updating the concepts and
measurements used and reviewing the emphyteusis and
grants use of these spaces, taking into account, includ-
ing, the guidelines included in the environmental legis-
lation of the country. Emerge here, clearly, a priority of
the Federal Action Plan. (authors translation)

Since 2001, some Brazilian states were instituted as pi-
lots of the Orla Project: Rio Grande do Norte (RN),
Piaui (PI), Santa Catarina (SC) and Espirito Santo (ES)
(Oliveira & Nicolodi, 2012). In 2003, the Secretary of
the Heritage of the Union (Portuguese acronym: SPU),
an agency under the Ministry of Planning, Budget and
Management (Portuguese acronym: MP), in partnership
with the Ministry of Environment, was incorporated
into the management of the Orla Project.

The objective of the Orla Project is to "implement an
Integrated Management Plan to direct the use and occu-
pation of land in bands along the rivers and seas"
(MMA, 2005). The main assumptions of the Orla Pro-
Jject are the following:

1) the coastal zone is seen as a national asset, with its
use subject to environmental protection (according
to § 4 of Article 225 of the Brazilian Federal Consti-
tution, dated on 1988);

ii) public lands would be seen through their socio-
environmental function; and

iii) civil society transcends from the position of the
beneficiary to that of co-manager in the develop-
ment and monitoring of policies, together with other
federal entities.

Hence, the Orla Project is a joint initiative between the
policies of land and socio-environmental heritage, and
its guidelines value the actions that promote sustainable
use of coastal resources and the strengthening of links
between the different stakeholders (MMA, 2005). Thus,
the Orla Project aims to regulate the use of coastal
space, combining physical environment support vari-
ables with current socioeconomic and urbanization sce-
narios, as well as to try to preserve the parts not yet ur-
banized or in the process of urbanization.

Macrodiagnostic is an instrument of the Federal Decree
N° 5300/04, and aims to gather information, on a na-
tional scale, on biophysical and socioeconomic charac-
teristics of the coastal zone, in order to dictate actions
of preservation, conservation, regulation and supervi-
sion of natural and cultural heritage. The initiative

originated in the ICZM assessment process conducted
in Brazil in the early 1990s, which culminated in its
first national coastal Macrodiagnostic (MMA, 1996).

The Macrodiagnostic published in 2008 uses environ-
mental risk analysis as a methodological basis and con-
siders three dimensions: natural risk, technological risk
and social risk; in addition to three basic criteria: sensi-
tivity of natural systems, density and potential expan-
sion of the productive structure, and degree of criticality
of the habitability conditions (MMA, 2008). Taussik
(2007) quotes a useful example of managing coastal
risk in United Kingdom and alleges that the legislation
for the regulation of the development and for the pro-
tection of coastal populations against coastal flooding,
erosion and instability share the objective of the mini-
mizing the risk.

This work aims to contribute with the ICZM process in
Brazil, presenting the key strengths and weakness of the
Brazilian NCMP and of some tools used to execute the
coastal management in Brazil: Macrodiagnostic of
Coastal Zone, Orla Project and Coastal Ecological and
Economic Zoning. More widely, this work aims to ex-
pose some aspects of the legal documents related to the
ICZM in Brazil, in comparison with international stan-
dards, and propose the analysis of Brazilian official
documents related to the ICZM in the country (which
regulates the NCMP and the selected tools) with some
recognized international concerns standards, from the
I0C and from the GESAMP. Thus, this work aims to
collaborate with others ICZM processes, developed
worldwide.

The results indicate that the official documents related
to Brazilian NCMP and the cited tools provide detailed
definition and delimitation of the coastal zone of Brazil;
of the same mode, these analyzed official documents
provide the rules for the institutional processes of coor-
dination and cooperation within the ICZM and for the
diagnostic and the territorial planning of the coastal
zone. However, the NCMP as the cited tools still need
to fully meet the major global goal of the ICZM, as in-
ternationally defined by Gesamp (1996), with respect to
the improvement of the life quality of the coastal popu-
lations who depends on the sea resources and with re-
spect to the environmental conservation.

2. Material and methods

To achieve the goals, this work presents the analysis of
the Brazilian NCMP and of the cited coastal manage-
ment tools, based on legislative, ecological and socio-
economic indicators, found in the Handbook for Meas-
uring the Progress and Outcomes of Integrated Coastal
and Ocean Management, published in 2006 by the In-
tergovernmental Oceanographic Commission (IOC,
2006) and based on the overall goal of the ICZM, here-
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after referred to only as Handbook, according to the
Joint Group of Experts on the Scientific Aspects of Ma-
rine Environmental Protection (GESAMP, 1996). In
order to perform the analysis of the Brazilian NCMP
and selected tools, we proceeded in two steps. Both are
based in the Handbook, and in the overall goal of the
ICZM, according to Gesamp (1996).

The first step consisted of an analysis of the legislation
that detailed the Brazilian NCMP (ICRS Resolution N®
001/90 and ICRS Resolution N° 005/97), according to
criteria referred to the indicator "G2- Existence and
adequacy of legislation enabling ICOM", from the
Handbook. This indicator aims to support “integrated
management through adequate legislation and regula-
tions” (IOC, 2006: 24). In this way, the indicator adopt
the parameters:

i) existence of legislation on coastal and marine re-
sources and

ii) adequacy of the ICZM legislation.

Generic and more detailed provisions are presented too

(IOC, 2006: 117). The adopted criteria for the analysis

of the Brazilian NCMP were:

1) incorporating the sustainable development principles,
specifically for oceans and coasts;

ii) supporting ICZM goals and objectives;

iii) establishing procedures for institutional coordina-
tion and cooperation and

iv) defining interventions and management activities
under the ICZM scope.

This analysis was realized comparing some of the legal
documents related to the Brazilian NCMP (ICRS Reso-
lution N® 001/90 and ICRS Resolution N°® 005/97) with
the adopted criteria. These Resolutions were selected
because they detail the operationalization rules for the
implementation of the ICZM in Brazil, presented in the
NCMP dated on 1990 and its revision, on 1997.

The second step consisted of the analysis of the CEEZ
(and some EEZ’s initiatives referred to the coastal Bra-
zilian States), the Orla Project and the Macrodiagnos-
tic. The analysis adopts as reference the parameters of
the socioeconomic indicators, SE1 to SE13 (IOC,
2006: 50) and to the ecological indicators, E1 to E9 (see
supporting information) (IOC, 2006: 38), presented in
the Handbook. The analysis focus on the:

1) coverage of cited socioeconomic and ecological pa-
rameters (supporting information) and

ii) ability to provide ecological and socioeconomic in-
formation pertinent for the Brazilian coastal man-
agement, having as reference the ICZM objectives
as defined by GESAMP (1996).

In the same way, official documents referred to these
three tools were discussed, according to the adopted cri-
teria.

3. Results and discussion
3.1. Analysis of Brazilian NCMP

3.1.1. Analysis of the Brazilian NCMP regarding the
sustainable development principles and the in-
ternational goals and objectives of the ICZM

ICRS Resolution N2 001, dated 3™ December 1990,
which approves the Brazilian National Coastal Man-
agement Plan (NCMP), adopts the systemic and holistic
view, but addresses six principles, closely limited to
environment (a little bit ecological) and political dimen-
sion of the sustainability:

1 - The National Coastal Management Plan will be de-
veloped and implemented based on the National
Policy for Marine Resources.

2 - Protection of coastal ecosystems, which will be used
in compliance with the criteria laid down by law,
under conditions ensuring environmental preserva-
tion.

3 - Maintenance and expansion of the fishing capacity
of the waters of the territorial sea, through the con-
servation of mangroves, estuaries and other coastal
formations.

4 - Protection and rehabilitation of the remaining areas
that are representative of natural ecosystems of the
coastal zone.

5 - Control and rehabilitation of degraded and disfig-
ured areas in the coastal zone.

6 - Rational use of resources of the coastal zone,
through the knowledge of environmental dynamics,
under a systemic / holistic approach.

The ICRS Resolution N°® 005, dated 27™ November
1997, which approves the National Coastal Manage-
ment Plan II (NCMP 1II), establishes general standards
for environmental management of the coastal zone and
creates the Integration Group of Coastal Management
(Portuguese acronym: GI-Gerco). This resolution em-
phasizes, in the introductory section, the close relation-
ship between the sustainability of human activities and
environmental conservation, and expresses the com-
mitment of the Brazilian government to the sustainable
development of its coastal zone: The National Coastal
Management Plan (NCMP) expresses the commitment
of the Brazilian government to the sustainable devel-
opment of its Coastal Zone, considered as a national
heritage (...)

This commitment in ICRS Resolution N 005/97 is rep-
resented by twelve principles, which includes the socio-
economic and cultural dimensions, beyond the envi-
ronmental and political dimensions of the sustainability,
presented in the ICRS Resolution N° 001/90: The inte-
grated management of Coastal Zone terrestrial and
marine environment(...) The sustainable use of coastal
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resources (...) The consideration, on the terrestrial part,
of the areas marked by socio-economic and cultural ac-
tivity (...) and its area of immediate impact, from the
effects of these activities, on shaping the coastal terri-
tory.

The sustainable development goals are markedly ex-
panded in the ICRS Resolution N® 005/97, but the ef-
fects of socioeconomic activities are considered only on
shaping the terrestrial and not the marine domain. This
is a serious shortcoming, since offshore oil exploration
is becoming increasingly important in Brazil. Another
shortcoming of the approach adopted in the ICRS Reso-
lution N®001/90 and in the ICRS Resolution N° 005/97
is that it does not define clearly the preservation of bio-
logical diversity and ecosystem productivity of the
coastal zone, because it focuses on the sustainable use
of natural resources (in the ICRS Resolution N°
001/90), or physical changes in the coastal territory (in
the ICRS Resolution N®005/97). The sustainable use of
natural resources is strictly related to not extrapolate the
load capacity of the ecosystems.

Both two ICRS Resolutions, do not provide tools or ac-
tions to improve the quality life of the coastal popula-
tions who depends on coastal resources, which is one of
the global goals of the ICZM, according to Gesamp
(1996).

On the other hand, both the ICRS Resolutions adopt
components of the ICZM approach: geographic, tempo-
ral, sectoral and political-institutional, according to Ge-
samp (1996).

3.1.2. Analysis of the Brazilian NCMP regarding insti-
tutional coordination and cooperation

The ICRS Resolution N® 001/90 and the ICRS Resolu-
tion N® 005/97 establish the competencies for coastal
management in Brazil for government sectors at the
federal, state and municipal levels. The ICRS Resolu-
tion N® 005/97 is more specific and provides mecha-
nisms for cooperation, whether in the form of boards; or
in the form of inter-sectoral and inter-agency coordina-
tion activities with relevant agencies and boards imple-
mented by Ministry of Environment; or in joint activi-
ties with states and municipalities for the implementa-
tion of conservation units, promoted by the Brazilian
Institute of Environment and Renewable Natural Re-
sources (Portuguese acronym: IBAMA). The ICRS
Resolution N®005/97 retains the authority of the Minis-
try of Environment as the main coordinator of the
ICZM in Brazil, expands its powers and defines two
groups to support its activities (GI-Gerco and a sub-
group of Integration of States, linked to GI-Gerco).

GI-Gerco is a group of coastal management integration,
formed under the ICRS, whose mission is to promote
the coordination of FAPCZs. The Subgroup of Integra-
tion of States, has the mission of to promote the coordi

nation of states among themselves and with the federal
government on general coastal management issues in
Brazil (Resolution N® 001, 1997).

The duties of IBAMA, state and local governments re-
main the same under the ICRS Resolution N° 005/97,
with municipalities having the additional duty to uphold
the compatibility of their tools of spatial planning with
CEEZ (Resolution N° 001, 1997).

The boards, provided by the ICRS Resolution N°
005/97 are groups suitable for coastal management,
composed of representatives from public and private
sectors and society organizations, allowing discussions
and forwarding policies, plans, programs and actions
involving the main actors of the coastal zone, being
consistent with the participation principles explained in
ICZM.

Thus, it is observed that the ICRS Resolution N°®005/97
is clear regarding the powers and duties of the main
public actors in coastal management in Brazil and the
definition of joint mechanisms between the three levels
of government.

A noteworthy detail is that the sources of public fund-
ing for the implementation of NCMP in Brazil are de-
fined in the ICRS Resolution N°001/90 and in the ICRS
Resolution N° 005/97. Both the Resolutions do not
clearly regulates the mandatory character of including
the coastal management plans execution in the budgets
of the three government levels, even if it has been es-
tablished by the mentioned Resolutions.

3.1.3. Analysis of the Brazilian NCMP regarding inter-
vention activities

ICRS Resolution N® 001/90 provides the execution of
the CEEZ in Brazil and provides the use of the results
like criteria for zoning, which will guide the interven-
tion activities in the coastal zone.

In ICRS Resolution N° 005/97, intervention activities
are implied in the statement of one of the planned ac-
tions for coastal management, which requires compati-
bility of NCMP actions with public policies that focus
on the coastal zone.

The government plays a lesser role on intervention ac-
tivities in both Resolutions, since only interventions at
the local level are clearly defined. Thus, the Brazilian
government is limited to providing information or plan-
ning. More than that, the Brazilian government should
act as a regulator of coastal areas, so as not to allow the
prevalence of speculative and vested interests in coastal
management related decision-making. The Brazilian
NCMP could have a key role within the ICZM process
in Brazil, providing the main guides for intervention
actions. Hence, the main characteristic of the plans
should be, precisely, the prediction of intervention ac-
tions in coastal areas.
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But specific rules for the intervention actions in the
Brazilian coastal zone are provided by the Federal De-
cree N° 5300, dated 7™ December 2004, which regu-
lates the Federal Law N°® 7661/88. This providence was
useful to establish some degree of governmental inter-
vention for the coastal zone occupation and for the uses
of its space and resources.

3.1.4. Analysis of the Brazilian NCMP regarding defini-
tion of management activities

The ICRS Resolution N° 001/90 and the ICRS Resolu-
tion N® 005/97 predict numerous tools (management,
diagnosis, or information), but differ as to the delimita-
tion of coastal areas and the actions to be implemented
for their management.

Regarding implementation of coastal management ac-

tivities, ICRS Resolution N®001/90 provides some tools

for Brazilian ICZM: the EEZ, the coastal monitoring

(with different levels of action), the information system

for the ICZM in Brazil (Portuguese acronym: SI-

GERCO) and management plans (or programs), accord-

ing to specific issues:

i) Implantation of Conservation Units Plan;

ii) Environmental Education Plan,

iii) Scientific Development and Diffusion of Adequate
Technologies Plan;

iv) Programs to Support Emergences and Accidents;

v) Programs for the Ecotourism,

vi) Recovery of Degraded Areas Plans;

vii) Plan of Investments on collect, treatment and dis-
posal of solid and liquid effluents and

viii) Plans for the management of watersheds.

Regarding implementation of coastal management ac-

tivities, ICRS Resolution N°® 005/97 presents a set of

actions whose objective is to systematically regulate

ICZM 1in all levels of government in Brazil. These ac-

tions address coordination, implementation, integration

and planning, aiming at producing plans and instru-

ments designed to support coastal management. Fur-

thermore, provides seven tools for the ICZM in Brazil:

1) the State Coastal Plan (SCP);

ii) the Municipal Coastal Plan (MCP);

iii) the SIGERCO;

iv) the System for the Environmental Monitoring of the

coastal zone (Portuguese acronym: SMA-ZC);

v) the Report of the Environmental Quality of the

coastal zone (Portuguese acronym: RQA-ZC);

vi) the ZEEC and

vii) the Plan for Management of the coastal zone (Por-

tuguese acronym: PGZC), which differs from the

NCMP, because establishes more participation of soci-

ety in its formulation and implementation .

It is observed that, although the actions are more or less
specified, whether under a specific (Resolution N* 005,
1990) or a general (Resolution N® 005, 1997) view-
point, neither mentioned Resolutions defines a timeline
for implementation, thus, making this process ex-
tremely slow. The presence of an implementation
schedule, even with only some of the planned actions
(given that there is still much to be done), would clearly
place coastal management as a priority within the Bra-
zilian government commitments.

3.2. Analysis of some tools frequently used in Brazil-
ian ICZM

The three analyzed tools in this work utilizes the spatial
planning as the main guideline. Taussik (2007: 612)
analyzes the spatial planning tools and legislation in
England and its intersection points with the ICZM
goals: Spatial planning has a wider interpretation [than
town and country planning]. It can be used to apply to
any activity with a spatial, or geographical, dimension,
be it on land or in marine environment, and concerns
where a particular activity or development can be un-
dertaken. Its tools including zoning, which can be com-
bined with temporal controls. Coastal/marine activities
demonstrating spatial dimensions include: new devel-
opment, nature conservation, coastal defence and
shoreline management, the regulation of minerals on
and off-shore; and fisheries.

An analysis based on the guidelines of Federal Decree
N° 4297, dated 10™ July 2002, which establishes criteria
for the implementation of the EEZ, shows, from the
natural environmental perspective, some consistency
with the Handbook, especially for the parameters of
biodiversity assessment and conservation, protection of
ecologically important areas (such as breeding sites of
species), primary productivity, recovery and preserva-
tion of areas for use and management of water re-
sources. Also, the EEZ Decree comprises the premises
of sustainable development, which is also concerned in
Handbook: The process of elaboration and implementa-
tion of the EEZ: I - focus the ecological, economic and
social sustainability, in order to reconcile economic
growth and protection of natural resources, for both
present and future generations (...)

However, except the determination of four classes of
reference scale for generation of the EEZ cartographic
charts, especially 1:250.000 to 1:100.000 for the coastal
zone, no other specific methodological guidelines for
coastal and maritime areas are cleared included. There
is also no specified issues about what is considered vul-
nerability and potential assessment methodology, which
innately leaves government agencies responsible for
implementing it, although more detailed methodology
is proposed in Macrodiagnostic. However, we observe
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methodological proposals for the establishment of EEZs
from the Strategic Affairs Secretariat of the Presidency
of the Republic (Portuguese acronym: SAE/PR) and
Sustainable Development Secretariat of the Ministry of
Environment (Portuguese acronym: SDS/MMA), al-
though they contain only principles and general guide-
lines. On the other hand, it is noteworthy the organiza-
tional character of the instrument, which assumes the
cooperation between the different spheres of public ad-
ministration and the need to apply local criteria in
evaluating the system.

Consideration of the geological/geomorphological as-
pects as well as description of oceanographic processes
do not appear to be consistent within the guidelines of
the EEZ (as defined in the Federal Decree N°® 4297/02)
or within the ecological indicators of the Handbook.
Although, some parameters presented in the Handbook
appear in the CEEZ of Espirito Santo (Portuguese acro-
nym: ZEEC-ES): wave climate, width of the continental
shelf and geomorphology: In the context of geology and
physics, the criteria were selected according to the
availability of data and the possibility of satisfactory
interpretations to ensure the representation of interac-
tions, as suggested by Jimenez et al. (2008) and Muehe
(2001), between: topography and geology, type / mor-
phology of the coastline; and bathymetry and wave dy-
namics. (IEMA, 2010: 135, authors translation).

Also appears in the CEEZ of Pernambuco (PE), (Portu-
guese acronym: ZEEC-PE) for example, as quality of
water on the continental shelf. In the EEZ of Maranhdo
(MA) (Portuguese acronym: ZEE-MA), geomor-
phological aspects of the coast are observed, though not
directly related to the coastal hydrodynamics processes.

Regarding socioeconomic variables, in general, there is
notable consistence with the parameters affecting qual-
ity of life, represented in the guidelines of EEZ by
health, labor market, housing, education and sanitation.
Sustainable development, defined in the Handbook as
the preservation of resources to be passed on to future
generations, is contemplated and emphasized in the
EEZ guidelines by acknowledging "the intrinsic value
of biodiversity and its components".

The Orla Project, in this context, fills a systematization
and coordination gap at the local level (specifically the
City) regarding the coastal zone planning and manage-
ment. Thus, the spatial focus of this project is the water-
front as an integral part of the coastal zone, responsible
for its natural and economic support (MMA, 2005).
From this premise, the Orla Project, divided into four
deployment guides, aims at analyzing the shoreline re-
garding its natural (beach geomorphology, coastal dy-
namics, biodiversity and natural resources) and socio-
economic (real estate, industrial activity, tourism, fish-
ing, others) features in order to classify, plan its devel-
opment and regulate its use.

Observation of the physical-environmental factors
(supporting information) included in the Orla Project
aligns with the guidelines for diagnosis and planning
suggested by the Handbook, which values the natural
factors as important for planning purposes. The Orla
Project stands out as another approach consistent with
the Handbook, which addresses the legal question of the
property regime of the coastal areas. Given the overlap
between federal government, municipalities, and private
lands, the basis for planning is prioritizing the resolu-
tion of legal disputes of land ownership, as well as the
legal aspects applicable to every sphere of ownership.
Hence, the legal consideration of the public beach,
since construction of buildings very close to it can af-
fect public access and use. Moreover, there are many
property aspects and interests involved in shoreline oc-
cupation, making real estate adequacy a priority for
planning purposes.

Meanwhile, the coastal zone shared management under
the Orla Project, shows the importance given to public
participation in the implementation of this project, rais-
ing awareness of its importance, execution of activities
and decision-making. This displays another adequacy
aspect, as is proposed in the basic guidelines of the
Handbook which support decentralized management
and popular participation in a bottom-up approach of
the ICZM. The advantages of this decentralized strategy
for the ICZM is in relief in Zagonari (2008), Ernoul
(2010), Ballinger et al. (2010) and Cooper (2011).

Regarding the coverage of socioeconomic parameters
suggested in the Handbook, the Macrodiagnostic disre-
gards a wide range of issues that are critical to support
activities of conservation and monitoring of the natural
and cultural patrimony of the coastal zone (supporting
information). For example, the Macrodiagnostic does
not include total fluctuating population or some specific
conditions for quality of housing (such as access to
clean water or the houses located in hazardous areas) in
Social Risk. In Technological Risk, it only includes ac-
tivities related to the extraction and production of oil
and natural gas (while there are a number of other eco-
nomic activities that directly impact the coastal zone). It
does not account for several different loads of pollut-
ants and the introduction of ballast water, nor does it
consider the amount of economic investment by gov-
ernment and private sector. It is noteworthy that much
of this information is regularly produced by govern-
mental bodies of nationwide jurisdiction like the Brazil-
ian Institute of Geography and Statistics (Portuguese
acronym: IBGE) and the Institute for Applied Eco-
nomic Research (Portuguese acronym: IPEA).

Regarding coverage of ecological parameters suggested
in the Handbook, it is observed that the Macrodiagnos-
tic considers certain information related to biodiversity,
but disregards other, oceanographic information, which
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is fundamental in Natural Risk, since it is related to
primary (biomass and quality of habitat) and secondary
productivity/production and to the risk of species ex-
tinction. In Technology Risk, it could include informa-
tion related to fishing activities (e.g. quantifying by
catch, adequacy of the fishing fleet, the level of gov-
ernment subsidy to fisheries development and the ade-
quacy and control of fish farming activities). Unfortu-
nately, much of this information suggested here is not
systematically produced by government agencies, but
can be so by state environmental agencies, provided
there is a methodological standardization and coordina-
tion effort in this direction by Ministry of Environment.
More broadly, the absence of such information reflects
the still little attention paid by the Brazilian government
to oceanographic monitoring, essential for the activities
of the ICZM in the country, given its large coastline.

3.3. Key Results

Finally, the key results are summarized in the follow-
ing lists. They are useful for the remark of the high-
lights obtained from this work. And an additional list
with the cited legislation in the paper is also presented.

3.3.1. Key results with respect to the analysis of the
Brazilian NCMP

* The analysis of the selected legislation related to the
Brazilian NCMP (ICRS Resolution N® 001/90 and
ICRS Resolution N° 005/97) showed some general
characteristics of the Brazilian NCMP:

The Brazilian NCMP includes the three level of
governmental acting and provides mechanisms to its
cooperation; also establishes the decentralization of
strategy of the implementation and decision-making
processes related to the ICZM in Brazil,

The Brazilian NCMP establishes detailed zoning of
the Brazilian coastal zone, considering two bands (one
terrestrial and other, maritime). This zoning is used as
guideline to the implementation of the tools related to
the ICZM in Brazil;

The inclusion of the municipalities that are not
situated right on the waterfront in the Brazilian
Coastal Zone shows the importance of the watershed
as a geographical unit of analysis;

There is a expressed commitment of the Brazilian
government to the sustainable development of its
coastal zone (in Resolution N°® 005/97), but the social
and the ecological dimensions need to be better
represented in the rules and tools provided to the
implementation of the ICZM in Brazil; and

* The intervention level of the government in the
Brazilian Coastal Zone still needs to be improved,
because this is done mainly in the national level and
could be extended to the others two spheres (state and
municipal). The Brazilian government could act as a

regulator of coastal areas in all the three governmental
levels, so as not to allow the prevalence of speculative
and vested interests in coastal management related
decision-making;

3.3.2. Key results with respect to the analysis of the se-
lected tools

* The EEZ is consistent with the biodiversity and
conservation parameters as well as adopts an
integrated view between different spheres of decision-
making; However, it needs more detailed
methodological guide, regarding a better adequacy
between plans of different states;

The Orla Project aims to understand the waterfront in
a integrated view between natural and social aspects,
as well as considers the property regime of the coastal
areas. Still, fills a systematization and coordination
gap at the local level (specifically the City) regarding
the coastal zone planning and management;

The Macrodiagnostic considers issues of biodiversity
as well as introduces a more consistent methodology
for coastal vulnerability assessment, but lacks of some
oceanographic aspects; still, does not consider some
social parameters as quality of housing or other
important social issues, as suggested by the
Handbook;

4. Conclusions

This work aimed to analysis the Brazilian NCMP and
some of the most frequently used tools for performing
the ICZM in Brazil. It was based on legislative, eco-
logical and socioeconomic indicators suggested by the
Handbook for measuring the progress and outcomes of
the integrated coastal and ocean management, consid-
ered here as a valid representation of standardization
and consistent coverage of indicators for sustainable
coastal zone management, on international intergov-
ernmental level, and especially because it is believed to
be the only one in the world up to now in these terms.
In this respect, Ye et al. (2014) cited the Handbook as a
valid reference for the evaluation of the ICZM proc-
esses, based on the formulation of state and process in-
dicators. The same authors accentuate the general ab-
sence of an integrated approach, between the socio-
economical, governmental and environmental coastal
dynamics.

The analysis was also based in considerations presented
in Gesamp (1996), about the global goal of the ICZM.

Results showed that the Brazilian NCMP seems to be
adequate in defining and delimiting the coastal zone ar-
eas, in creating processes for institutional coordination
and cooperation within the ICZM, and in planning for
the use of the coastal zone. However, the Brazilian
NCMP still need to include important aspects to meet
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the overall goal of the ICZM, which is improving the
quality of life of the population living in coastal areas,
conserving biological diversity and productivity of
coastal ecosystems (GESAMP, 1996). A list of the key
strengths and weaknesses of the Brazilian NCMP is
showed below.

Key strengths of the Brazilian NCMP

+ Establishes the competencies and the source of
resources to operationalize the ICZM in Brazil and
establishes mechanisms for cooperation (Resolution
N° 005, 1997);

+ Establishes general standards for environmental
management of the Brazilian Coastal Zone,
determines the boundaries in which the guidelines of
coastal management are to be followed, and
delineates two bands covered by the plan: the
maritime band and the terrestrial band;

* Includes, in the terrestrial band, municipalities that
are not situated right on the waterfront (Resolution
N® 005, 1997). This providence is important,
because includes municipalities that belong to the
same watershed of the municipalities situated right
on the waterfront, reinforcing the importance of the
watersheds as an geographical unit of analysis;

* Is based on the decentralization of strategy
implementation and decision-making,  which
specifically places the municipalities in the sphere of
local implementation; this is important since
municipalities acquire the knowledge of the coastal
aspects and its environmental problems;

* Includes the three levels of government action;

* The commitment of the Brazilian government to the
sustainable development of its coastal zone is clearly
expressed in twelve principles (Resolution N° 005,
1997);

* Adopts components of the ICZM approach:
geographic, temporal, sectoral and political-
institutional, according to Gesamp (1996); and

* Provides some tools to operationalize the ICZM in
Brazil, including plans, systems for monitoring and
reports;

Key weaknesses of the Brazilian NCMP

* Even if the ICRS Resolution N® 005/97 contains the
expressed commitment of the Brazilian government
to the sustainable development of its coastal zone,
the effects of socioeconomic activities are con-
sidered in this Resolution only on modelling the ter-
restrial domain and it does not clearly includes the
marine domain. This is a serious shortcoming, since
offshore oil exploration is becoming increasingly
important in Brazil;

* Both two ICRS Resolutions (N° 001/90 and N°
005/97), do not provide explicitly tools or actions to
improve the quality life of the coastal populations
who depends on coastal resources, which is one of
the global goals of the ICZM, according to Gesamp
(1996);

* Both two ICRS Resolutions (N° 001/90 and N°
005/97) do not define clearly the preservation of the
biological diversity and of the ecosystem
productivity in the coastal zone, because it focuses
on the sustainable use of natural resources (in the
ICRS Resolution N°001/90), or physical changes in
the coastal territory (in the ICRS Resolution N°
005/97);

* Both the ICRS Resolutions (N® 001/90 and N°
005/97) do not clearly regulates the mandatory
character of including the coastal management plans
execution in the budgets of the three government
levels;

* The government plays a lesser role on intervention
activities in both ICRS Resolutions (N 001/90 and
N°® 005/97), since only interventions at the local
level are clearly defined. Thus, the Brazilian
government is limited to providing information or
planning; and

* Both the ICRS Resolutions (N® 001/90 and N°
005/97) do not define a timeline for implementation,
thus, making the ICZM process extremely slow in
Brazil. The presence of an implementation schedule,
even with only some of the planned actions (given
that there is still much to be done), would place
practically the coastal management as a priority
within the Brazilian government commitments.

Both EEZ and Orla Project are spatial planning tools
with legal and conceptual support, albeit under different
legal approaches. The EEZ is established legally by
Federal Decree N° 4297/02 (although already pro-
claimed by Article 225 of the Brazilian Federal Consti-
tution of 1988 and the Federal Law N° 6938/81, the
Brazilian National Environmental Policy). The Orla
Project is based on several other existing legal aspects
(Statute of Cities, NCMP, Property Regime Act, Fed-
eral Action Plan, among others), which already makes it
consistent with the basis for the execution of the ICZM
in Brazil, thus giving the necessary legal support.

The Orla Project appears to be more adequate regard-
ing operational aspects when compared to the interna-
tional references adopted in this work, despite the fact
that the EEZ presents guidelines for the representation
on a regional scale. However, both EEZ and Orla Pro-
ject represent spatial planning tools applied to the
ICZM in Brazil, albeit in different ways, which together
strengthen the premise of planning as a biased categori-
zation of sustainable development in the coastal zone.
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A list of the key strengths and weaknesses of the Brazil-
ian NCMP is showed below.

Key strengths of the selected tools

+ Are legally established by the Government;

* Are decentralized regarding to decision-making be-
tween the govern and other stakeholders;

* Are already implemented in some states, and are
being reviewed in others, which leads to an
improvement of Brazilian acquired experience;

» Focus on strategic planning and improvement of land
use in the coastal zone;

* Embrace sustainable development as a premise as
well as other relevant environmental issues
concerned to the coastal zone;

» Are able to reflect local particularities for managing
the coast.

Key weaknesses of the selected tools

» Although legally established by federal government,
the tools have different legal character, but not
mandatory;

» Lack of priority investments in the public spheres
responsible for the tools management;

* Lack of uniform or more detailed methodology as a
guide for some parameters of coastal vulnerability to
climate changes, in order to homogenize the results
of all Brazilian coastal states, especially which refers
to CEEZ;

* Poor environmental data, especially the long term
monitoring procedures, which are the basis for
implementation of the coastal management tools.

It is noteworthy that the NCMP and all the tools ana-
lyzed in this may also include important aspects for the
ICZM in Brazil, regarding the control of commercial
and industrial activities (including accounting and con-
trolling pollutant loads and introduction of ballast wa-
ter), control of recreation activities, biodiversity quanti-
fication and protection (including biomass quantifica-
tion and quality assessment of habitats) and the ade-
quacy of fisheries and aquaculture (including quantify-
ing and controlling by catch, adequacy of the fishing
fleet, assessing fish farming ventures and quantifying
the government subsidy level to fisheries development).
The proposal to compare plans and coastal management
tools in Brazil with the Handbook guidelines (10C,
2006) does not intend to adopt or recommend a stan-
dard or completely based on international standards
methodology. Evidently, the coastal zone has intrinsic
local characteristics, in this sense, should the plans and
management initiatives be flexible to suit local condi-
tions. However, the purpose of this study was mainly
detect the lack of parameters or management processes

considered important in international level that may be
useful for the development of coastal management in
Brazil.

Finally, the results here obtained should be useful to
contribute with the ICZM processes, in order to evalu-
ate and detect the main strengths and weaknesses re-
garding the main plans and coastal planning initiatives
in Brazil, and likewise, the main point congruence
within the international reference management guide.
Once the plans and initiatives should be reviewed peri-
odically, this work can contribute suggestively in the
adoption of detailed methodologies for local risk as-
sessments to sea level variations and other forms of
land use regulation. Additionally, this work aims to
highlight the importance of the international parameters
to the perfectioning the ICZM processes worldwide.
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