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The mistakes made in the decision-making pro-

cess would result in more serious environmental

problems than in the project process. How to re-

duce or avoid the negative environmental impacts

that may be created in the decision-making process,

and push the decision-making towards sustainabili-

ty, strategic environmental assessment (SEA) was

considered one of the most effective approaches

and tools. Although SEA has been in existence for

over ten years, it should be noted that there are still

some shortcomings involving the framework,

methodology, procedure and review methods.

Based upon three SEA case studies in the coastal

zone of Xiamen, China, this paper systematically

compares and analyzes targets, contents, method-

ologies, and effects of SEA. The results showed

that the higher the level of the target, the larger the

effect of SEA ; and the earlier SEA is involved in the

decision-making process, the more effective SEA is

in influencing decision-making. The conceptual

framework for environmental protection principles

proposed at the beginning of the decision-making

process was developed. It was proven a very effi-

cacious methodology for SEA.
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Introduction

Strategic Environmental Assessment (SEA) is a
systematic and comprehensive process of evaluating
the environmental consequences of proposed policies,
plans or programs (PPPs) and their alternatives in
order to ensure they are fully included and appropria-
tely addressed at the earliest suitable stage of the deci-
sion-making process[1,2]. The contribution of SEA

towards sustainability stems from several points:
(1) SEA ensures the consideration of environmental
issues from the beginning of the decision-making pro-
cess ; (2) provides a framework for the chain of ac-
tion ; (3 ) contributes to integrated policy making,
planning, and programming; and (4) can detect po-
tential environmental impacts at an early stage, even
before the projects are designed[3].

The regulatory basis for SEA began with the
USA National Environmental Policy Act (NEPA) in
1969, which requires that all federal agencies prepare
a "detailed statement" on the environmental impacts
of "every recommendation or report on proposals for
legislation and other major federal actions significantly
affecting the quality of the human environment". In
subsequent years, however, the environmental im-
pact assessment (EIA) process has focused primarily
on individual projects, rather than on PPPs. The tra-
ditional EIA has played an important role in pollution
control and environmental protection. Because of its
limitation at project levels, EIA has revealed many
shortcomings including passive reactions, cumulative
impact issues, alternatives and little actual effect on
the decision-making process. In the late 1980s, the
USA and Canada began to shift towards more SEA-
related issues, particularly in the cumulative impact
analysis . With the requirement of implementing a
sustainable development strategy in the 1990s, many
countries, including the USA, Canada, Netherlands,
etc., introduced and applied SEA methodologies with
great success[4,5]. SEA is now a well-accepted envi-
ronmental assessment and decision support tool. The
EU in 1992 and 2001, and Canada in 1999 enacted the
directives for SEA development and implementation[6,7].

SEA was introduced to China in the mid 1990s.
However, most subsequent research has been focused
on the introduction of SEA concepts, theories and
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methods since then. Only a limited number of case
studies are available[8] because of the nature of the po-
litical and management systems in developing coun-
tries. The Environmental Impact Assessment Act of
People's Republic of China (EIAA) was enacted by
the National People's Congress of China on October
28, 2002, and enforced on September 1, 2003. Al-
though EIAA only focuses on planning assessment of
SEA and does not involve policy and program levels of
decision-making, its enforcement will drive the devel-
opment and practice of SEA in China.

This paper briefly introduces three case studies of
SEA practices in Xiamen which is located in the southeast
coast of China. We were fortunate in obtaining the sup-
port from several international organizations to conduct
SEA. The experience and lessons derived from the case
studies would be useful to EIAA enforcement in China,
and improve the link between decision-making and sus-
tainability, especially for the decentralization of govern-
ment functions in developing countries[2].

1 Methods and Results

1.1 Ecological and Socioeconomic Impact Assess-
ment of Xiamen Economic Development

In 1994, the Global Environmental Facility (GEF),
United Nations Development Programme (UNDP) and
the International Maritime Organization (IMO) launched
a 5-year (1994—1999) regional programme for the Re-

gional Programme for the Prevention and Management
of Marine Pollution in the East Asian Seas. The pro-
gramme is to demonstrate the applicability of the Integrat-
ed Coastal Management (ICM) approach in addressing
marine pollution problems at the two demonstration sites
located in Xiamen, China and Batangas Bay, Philip-
pines[9]. The Ecological and Socioeconomic Impact As-
sessment of Xiamen Economic Development (SEA-1) is
one of the subprojects to address the impact of regional so-
cio-economic development on the marine environment and
is being conducted by Xiamen University. In addition to
the assessment of the current state of the marine environ-
ment, SEA-1 is also focused on assessing the impact on
both the marine and socio-economic environment after the
implementation of the regional planning of Xiamen City.
It is, therefore, a SEA project.

The SEA-1 was conducted in 1995—1996 and the
assessment scope of SEA-1 is shown in Fig. 1 including
the entire seas and coastal area of Xiamen City. The as-
sessment addressed issues including natural marine re-
sources, marine environmental quality and ecosystem is-
sues, the impact of major human and economic activities
on the marine environment and ecosystem, the impact of
marine environmental change on society and the economy,
the primary problems of Xiamen' s coastal environment,
management guidelines for ICM, and the case studies of
the environmental economic analysis for pollution control
in Yuandang Lake and the project involved in the opening
of the Maluan Seawall[10].

Fig. 1 Map of Demonstration Site.
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The issues found in SEA-1 were:
(1) Conflicts in the utilization of marine and

coastline resources;

(2) Impact of coastal projects on the marine e-
cosystem and environment, and;

(3) Possibility of near-term seawater quality
degradation in TongAn Bay.

The results concluded that the development of
Xiamen would not be sustainable if the issues men-
tioned above could not be resolved. The guidelines for
the decision makers were proposed as follows:

(1) Legislation for marine and coastal area and
marine function zoning;

(2) Creation of ICM mechanism in Xiamen;
(3) Prohibition on marine reclamation, and re-

planning of coastline utilization;
(4) Adjustment in the industrial distribution

surrounding TongAn Bay and the construction of a
sewage treatment plant in TongAn District;

(5) Construction of a conservation area for rare
and endangered marine species. Restoration of man-
grove area;

(6) Formulation of comprehensive mari-culture
plan, and;

(7) Opening of the Maluan Seawall to increase
tidal income.

Most of the suggestions have been adopted and
implemented facilitating both excellent effects and a

1.2 Strategic Environmental Assessment of the De-
velopment Planning of the Southeast Coast of Xia-
men Island

The Canadian International Development Agency
(CIDA) sponsored a 5-year (1998—2003) interna-
tional cooperation project, named Community-Based
Conservation Management (CBCM). Seven universi-
ties from Canada, China and Vietnam participated
this Project. The main efforts of CBCM are to drive
public involvement in decision-making, maintain nat-
ural conservation and ecosystem health, and promote
capacity building of CBCM in developing countries.

The Strategic Environmental Assessment of the
Development Planning of the Southeast Coast (DP-
SC) of Xiamen Island (SEA-2, 1999—2001) was the
Pilot Project of CBCM in Xiamen. The study area of
SEA-2 was the Southeast Coast of Xiamen Island,
called Golden Beach (Fig. 1) . It is a potential area
for the tourism development, and would be developed
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in 2000 after the new road around the Island was
built. The DPSC was just drafted, and did not sub-
mit to be reviewed in 1999.

As a pilot project, SEA-2 focused on the assess-
ing the impact of the DPSC, emphasized CBCM Core
Concepts and main SEA principles , aimed at
the resource and ecosystem conservation and sustain-
ability, used the resource-oriented principle, and kept
public involvement throughout the whole SEA pro-
cess. The stakeholders included local citizens, vil-
lagers, government officers, congressman, develop-
ers, scientists, teachers and students, and some
NGOs. The assessment approaches included :

(1 ) Screening: Identifying the socio-economic
and ecological issues during the developing process by
experts and public involvement;

(2) Scoping: Determining the assessment factors
by combining impact factors caused by development
planning and the environmental factors of concern by
the public;

(3) Tourist Resource Value: Using travel cost
methods, contingent value methods and willingness to
pay methods by public questionnaire;

(4) Assessment: Impact of DPSC on the region-
al environment, society and economy;

(5) Alternatives: Optimizing the appropriate u-
tilization of regional resources by the opportunity cost
method, public involvement and environmental eco-
nomic benefit/cost analysis, and assessing the envi-
ronmental impact of the alternatives;

(6) Planning: Evaluating the regional tourist ca-
pacity and proposing a conceptual planning framework
for eco-tourism to guide in the revision of the DPSC,
and;

(7) Public feedback and hearing forum.
The main results and achievements included:
(1) The revision of the DPSC;
(2) The adjustment of the construction plan of

the new road which moved to the inland to protect
the coastal shelterbelt and sand beach (conservation
management);

(3) The improvement of public awareness and
public involvement mechanisms to drive decision-
making towards CBCM. The scientists acted as a
bridge to communicate between the government and
public;

(4) The measures made by the government to
restore the coastal ecosystem such as re-planting a
coastal shelterbelt and regional greenbelt, removing
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the buildings constructed on the beach, etc. , and;
(5) The employment opportunities for local vil-

lagers offered by the government.

1.3 Strategic Environmental Assessment of the Gen-
eral Harbor Planning of Xiamen Seas

In order to develop and use the deep coastline re-
sources of Xiamen more effectively, Fujian Provincial
Government proposed to formulate General Harbor
Planning of Xiamen Seas (GHPXS). To consider the
impact of development planning on the marine envi-
ronment systematically and comprehensively, reduce
mistakes in the decision-making process, and mitigate
negative impacts in the development of the harbor,
the Strategic Environmental Assessment of the GH-
PXS (SEA-3, 2000—2002) was conducted by Xia-
men University in cooperation with the Third Insti-
tute of State Oceanic Administration.

The assessment target was the GHPXS. The
scope included the entire sea region and related coastal
area around Xiamen Seas (Fig. 1 ) . SEA-3 was in-
volved at the beginning of GHPXS, and conducted
with the GHPXS synchronously. The procedure and
contents of SEA-3 were shown as follows:

(1) Scoping: Based on the GHPXS Outline, ini-
tial investigation and public involvement;

( 2 ) Conceptual Framework of Environmental
Protection Principle (CFEPP): Proposed according to
local resource and environmental characteristics to as-
sist in GHPXS creation;

(3) Assessment: Focused on the integrated and
cumulative environmental impact caused by all plan-
ning alternatives, and;

(4) Alternatives: Based on the public involve-
ment, Precautionary Principle and environmental eco-
nomic benefit/cost analysis.

SEA-3 was not the assessment after the forma-
tion of the planning, but the internal element of plan-
ning and an auxiliary tool of decision-making. The
CFEPP was proposed to determine three types of
coastlines based upon their usage attributes: The first
type could be planned for harbor construction; the
second was somewhat more environmentally sensitive
and required much additional attention to in the plan-
ning process; and the third was too sensitive for use
as a potential harbor (Fig. 1) . SEA-3 was concur-
rently conducted with GHPXS, especially the propos-
al of CFEPP before the planning drafting, guided and
assisted in the formulation of the planning to avoid

the mistakes during the decision-making process.
This effort minimized the conflict between the formu-
lation of the planning and the environmental assess-
ment. SEA-3 progressed significantly not only in the
environmental cumulative assessment, public involve-
ment and the application of Precautionary Principle,
but also in the integrated assessment of the optimum
benefit between the socio-economic, environmental
and sustainability factors[12]. The achievements in-
cluded:

(1) Advancing CFEPP to lead and assist in the
formation of the planning, and to minimize the mis-
takes in environmental issues during the decision-
making process;

(2) Assessing the cumulative impact of harbor
planning on seawater and marine ecosystem health,
and;

(3) Proposing alternatives such as the protection
of Mangrove Conservation by public involvement, the
alternatives of Baijiao mangrove using eco-restoration
principles, the removal of the hidden dam plan in the
HuMao Bank by implementing the Precautionary
Principle, and the reservation of the deep coastline
resources in the Egret Conservation area of DaYu Is-
land by Sustainable Development Principles; and the
environmental economic benefit/cost analysis of these
alternatives.

2 Disscusion

The lessons learned from three cases mentioned
above were discussed as follows.

2.1 Assessment Target of SEA
For the assessment targets in the three SEA cas-

es, SEA-1 was at the highest level, and was the Mas-
ter Planning for all of Xiamen City. SEA-3 was the
second and was the planning for special industry,
harbor transportation. The lowest was SEA-2 which
was the planning for small areas. The results showed
that the higher the level of the target, the larger the
effect of SEA. For instance, the SEA-1 accelerated
the formation of the regulations related to marine en-
vironment including the Marine Function Zoning, the
creation of the ICM mechanism, the establishment of
a conservation area for rare and dangerous marine ani-
mals, and the adjustment of the industrial distribution
around TongAn Bay and Western Bay. These issues
were all critical decisions for Xiamen City. SEA-3 has
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had an essential impact on the decisions involving
critical environmental issues such as the reservation of
the deep coastline resources of DaYu Island and the
cancellation of reclamation in the Mangrove Conserva-
tion area. SEA-2, however, only influenced the plan-
ning of small area.

2 .2 Stage of SEA Involvement
The results of implementing SEA practices

showed that the earlier SEA is involved in the deci-
sion-making process, the more effective SEA is in in-
fluencing decision-making.

SEA-1 conducted after the formulation and im-
plementation of the planning. It was very difficult to
amend the planning unless powerful evidence was
provided in the assessment results.

SEA-2 conducted during the drafting of the
planning, but prior to implementation, promoted
more revision of the planning and amended some new
concepts and SEA results, such as the Precautionary
Principles and Ecosystem Health, into the planning.
Similar to SEA-1, however, SEA-2 was difficult to
put the concepts and results, which were hard to be
evidenced such as eco-tourism and tourist capacity,
into the planning.

Fortunately, SEA-3 was involved before the
planning formulation and concurrently steered the de-
velopment of the planning. Because the CFEPP pro-
posal is included at the beginning of the planning
phase, SEA became an intrinsic factor to assist in
planning formulation, and was not an assessment
made after the fact. Therefore, the remediation pro-
cess of the mitigation measures for environmental im-
pact is minimized. It takes SEA from a reactive to a
more proactive approach to conservation management
and sustainable development in the decision-making
process[2,6,13].

2.3 Assessment Contents and Methods
Although there is no single "best" methodology,

and hard to find a universal guideline or approach for
SEA[5,7,14] due to the differences of targets, magni-
tudes, scopes, and natural and social conditions in
wide PPPs, there were some lessons and experience
obtained from the practices of SEA, which need to be
emphasized:

(1) Scoping is a key step to succeed in SEA[5];
(2) Public participation is a necessary process to

avoid the mistakes in the early stage of the decision-
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making process toward sustainable development[5-7] .
Public participation plays an important role in scop-
ing, alternatives and decision transparency. We are
far from community-based system for developing
countries, but need to progress from public involve-
ment to public participation in the SEA process;

(3) Social and economic impact assessment plays
an important role in SEA[7,15] . It gives more direct
answer to the public and decision-makers, and makes
it possible to combine the results of SEA to the deci-
sion-making process, especially in the link between
science and decision-making, and;

(4) The use of Precautionary Principle in SEA
process is necessary[6] because of the difficulties in
understanding most environmental issues and uncer-
tainties. It will avoid or reduce the mistakes in deci-
sion-making[16,17].

2.4 Alternatives and Mitigations
Alternative and mitigation measures are the main

objectives of SEA[5]. It was found that the higher the
level of SEA target is and the earlier that SEA is in-
volved, the better the efficiency of the alternatives
and mitigations would be. Only is SEA involved in
the early stage of decision-making process could it
help find inherent alternative and mitigation measures
to resolve environmental issues and eliminate the need
for remedial measures after the fact.

2.5 Conceptual Framework of Environmental Pro-
tection Principle for Decision-Making

The CFEPP has proven to be a significant factor
in the planning/decision-making process. According
to applicable environmental regulations and regional
resource and environmental conditions, the CFEPP
has become the principle basis of environmental pro-
tection and sustainability for planning formulation. It
proposes a series of principles and requirements to
guide decision-making process toward sustainability
and ecological conservation.

Hedo & Bina[15] used the Reference Framework
in the SEA of the Hydrological and Irrigation Plan in
the Duero Basin, Spain, and found it was impor-
tance. The Reference Framework they used, howev-
er, was the general overview of the important socio-e-
conomic and environmental issues related to water
management. The Reference Framework could facili-
tate to identify the environmental issues, but was dif-
ficult to influence decision-making directly. The
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CFEPP is not just the issues identified, but the prin-
ciple based on the issues to require decision-making to
be followed. It forces SEA to integrate into the deci-
sion-making process indeed and become the assistance
and an internal element of the decision-making.
CFEPP proposed at the beginning of decision-making
is an important instrument to enhance SEA validity.

3 Conclusion

The three case studies introduced above were ex-
amples of only a few SEA practices in China. Fortu-
nately, we received support from international orga-
nizations to conduct SEA in China. The lessons and
experience learned from the case studies in the appli-
cation of SEA principle will facilitate SEA practices,
and drive decentralization toward sustainability in de-
veloping countries.

The case studies showed that the SEA process
could raise awareness, improve the understanding of
the interaction between natural resources, the envi-
ronment and the developmental decision[15], and en-
hance the transparency and validity of decision-mak-
ing. Scientists in the SEA process acted as a bridge to
communicate between the public and decision mak-
ers .

It was proven that the conceptual framework of
environmental protection principle (CFEPP) pro-
posed at the beginning of the decision-making process
was a very efficacious methodology for SEA involve-
ment in the decision-making process. The develop-
ment of CFEPP as the first step in the SEA approach
will enhance SEA validity.
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