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Executive Summary

Human activities place competing demands on
coastal ecosystems which often result in resource-
use conflicts. Hence, a proper balance between
the different demands must be achieved and
resolved by informed decisionmaking. Integrated
coastal management (ICM) enables these decisions
to be made, implemented and monitored in order
to promote sustainable coastal development. ICM
aims to improve the quality of life in communities
dependent on coastal resources by providing a
framework, strategy and process for attaining
needed development while maintaining the
productivity and diversity of the coastal
ecosystem. The introduction of an integrated
program is more cost-effective and allows for
greater efficiency, especially since most coastal
activities are often interconnected. To convince
policymakers, politicians and government analysts
to apply the ICM approach for sustainable
development in the coastal and marine areas, a
prima facie rationale for government intervention
has to be provided. Available information on the
benefits and costs has to be presented to “get some
numbers on the table” to help shed light on the
effectiveness of ICM.

The successful experience of Xiamen in ICM
implementation continues to attract the attention
of resource managers, coastal planners and
policymakers. Although several studies on the
program’s benefits have been previously
undertaken in the city, they are related with
individual coastal projects rather than on the
overall effect of ICM. As ICM allows for synergy

among single tasks, an impact assessment of ICM
socioeconomic net benefits is warranted. The
Xiamen ICM initiative called for the establishment
of a cross-sectoral management mechanism, the
implementation of integrated land- and sea-use
planning and the active participation of scientists,
the private sector and other stakeholders in
resource conservation and environmental
protection. The administration of an integrated
management program carries with it valuable
gains. With a centralized system of government,
it was unique for Xiamen to implement a program
that relies heavily on multisectoral participation.
After ICM implementation and institutional
reforms, the ICM program’s achievements include:
1) reduction of multiple-use conflicts; 2) decreased
risks from pollution and red tide occurrence;
3) protection of endangered species and habitats;
and 4) provision of nature-based recreational
amenities for local residents and visitors. These
have resulted in multiplier effects, and directly or
indirectly affected the sustained growth of four
major coastal-related economic sectors (e.g.,
shipping, fisheries, tourism and property). With a
sound macroeconomic and development policy,
combined with environmental management
strategy, Xiamen continues to attract more
investors and tourists.

This paper aims to do an ex-post analysis of
the effects of the ICM program (first phase) in
Xiamen (or in medias res analysis as ICM is still
being undertaken), utilizing a set of indicators on:
a. instrumental outcomes: coastal governance,
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investments in environmental infrastructure and
resource protection; and b. management outcomes:
reduction of externalities, sustained outputs and
revenues from coastal and marine activities, and
changes in attitude and perception. While all
potential changes in employment and economic
activity due to changes in resource utilization are
significant, because of data availability, the study
focused only on a limited subset of ICM program
that yield
socioeconomic impacts in the city. Nevertheless,

activities environmental and
such ex-post or in medias res analysis already
contributes to ‘learning’ about the effectiveness
of ICM, and provides figures (indicators and
quantified benefits) to support the claim that the
implementation of ICM would generate
environmental, institutional and socioeconomic
benefits not only after a long period, but even
within the medium term. The Table shows the
values of benefits and costs related to ICM in

Xiamen.

ICM as experienced in Xiamen was evaluated
based on the determination of selected indicators
of outcomes and specific benefits and costs
associated with ICM. The benefits focused on the
gains associated with ICM, which are related to
improved coastal governance, investment in
environmental infrastructure and resource
protection, and the reduction of externality costs.

Hence, improvements in environmental quality
were shown in this study. The paper also looks at
the impact of the coastal and water-use zoning
program and key legislation, which are enabling
conditions to improve efficiency and increase
productivity of key coastal-related economic
activities, and attract more investments and
tourists. Tangible direct values, such as an increase
in the real value of output or greater physical
production of key economic sectors (ports and
shipping, fisheries and mariculture, tourism, and
real estate) were determined.

Another major benefit from ICM is the change
in attitude and perception, which has lasting
effects in terms of sustaining ICM efforts. Public
participation in the environmental protection of
Xiamen has likewise improved through awareness
programs starting in 1994 with the publication of
We Own the Sea, a compilation of Xiamen’s public
awareness articles on the marine environment. A
marine educational program for all ages was later
developed. Public awareness and beach cleanup
activities resulted in people’s willingness to pay
(WTP) for the preservation of endangered species,
the conservation of fisheries resources and the
maintenance of beach areas and sewage treatment.
The local government invested in a sewerage
system and the provision of nature-based
recreational areas and preservation areas for rare

Environmental and Socioeconomic Benefits of ICM (1995-2001).

Present Value (in million RMB)
Economic Sectors ( adjusted net revenues) 26,292.71
Direct nature and environmental services 2,974.48
Less: Externality costs 129.46
Less: Cost of environmental infrastructure 1,711.69
Less: Investment in preservation zones 8.16
Less: ICM Program cost 52.32
Total net benefits 27,365.56

* Discount Rate: 4.5%
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and endangered species such as the Chinese
egrets, white dolphins and the prehistoric lancelet.
These are some of the benefits derived from the
program that are not easily quantifiable. Hence,
indicators related to changes in area and quality
of habitats, protection of endangered species,
changes in environmental quality (air, freshwater
and seawater), and provision of environmental
services (waste collection and treatment) and
nature-based recreational sites have been
collected, and the trends are shown.

A significant feature is the establishment of
an interagency coordinating body, the Xiamen
Marine Management and Coordination
Committee, and the institutionalization of the ICM
Project Management Office under the Xiamen
Ocean and Fisheries Bureau. In having a
coordinating body orchestrating all coastal and
marine related tasks, Xiamen also gained in terms
of the following:

* Improved decisionmaking;

* Better agreement on coastal

development priorities;

* Identification of more sustainable

tourism and fisheries requirements;

* Improved spatial planning; and

* Utilizing environmental monitoring and

scientific inputs in decisionmaking.

Meanwhile, the estimation of cost associated
with ICM has been limited to management costs
of implementing the program and its various
components. These include the salaries of
personnel and other program expenses incurred.
ICM implementation is not without social and
economic costs. Huge investments are related to
the construction of sewerage systems, coastal
roads, redesigning existing causeways, and
dredging. There are also costs related to the
tradeoffs among the different activities affected
by the institutional reforms and other ICM
projects.

The short period covered in the study affected
the results as most benefits of environmental
projects tend to be realized in longer time horizons.
Moreover, the non-monetized benefits (i.e., other
socioeconomic benefits not covered by the
valuation), such as organizational and planning
improvements, which lead to savings in public
funds, long-term gains due to sustainable business
opportunities, and change in human behavior and
institutional frameworks, are potentially
substantial. Improvement in environmental
quality is likely to result in improvement in health
conditions. However, data on morbidity and
mortality cases related to waterborne diseases and
red tide are not available, thus health impacts
were not estimated. Similarly, there are potential
changes in employment resulting from changes in
resource use and impacts across all sectors that
are beyond the scope of this study.

For future endeavors on monitoring the
outcomes and impacts of the ICM program, and
the estimation of benefits and costs, ICM program
managers (or the project management office/
PMO) should, at the onset of ICM implementation,
select indicators corresponding to the activities
that will be undertaken along with their expected
outputs and outcomes. The integrated information
management system (IIMS) can facilitate the
review of existing data, the gathering of baseline
data, the encoding and storing of data, and the
preparation of a coastal profile. The PMO should
conduct regular monitoring of the indicators and
updating of the IIMS. Non-quantifiable benefits
and costs should be documented to enable the
inclusion of a descriptive analysis in the ICM
impact assessment report.

It is apparent that funding might pose as an
initial constraint to the adoption of ICM as an
environmental management program. However,
costs will be amply covered by the benefits arising
from its implementation. Local governments can

3
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start small and work their way up by adding
programs as they build capacity and confidence.
Alternatively, they can look into means to pool
funds and tap other sectors for support to ensure
sustainability. Sustainability is a key concern if full
benefits of ICM are to be realized. This involves
not only identifying perennial sources of funding,
but more importantly establishing a permanent
management structure that involves interagency
and intersectoral coordination and cooperation,
and institutionalizing ICM as a regular function
and mandate of the local government.

In addition to fundamental macroeconomic
policies, a sound environmental policy allows a
locality to move toward sustainable development.
Indicators show that Xiamen succeeded in these
crucial aspects. The city leaders should be

commended in recognizing early on that poor
environmental quality would be bad for business,
and such that their adoption of ICM has
contributed to the attainment of their objectives.
Even with the limited research, and absence of
comparable information, there is recognition that
the development of a sound ICM program can lead
The
institutionalization of ICM has ensured its

to socioeconomic advantages.
continuity. The results of this study provide
indicators and initial estimates of the quantifiable
and non-quantifiable benefits. Albeit there are
omission errors (not all the benefits and costs have
been valued) and estimation/valuation errors
(attribution of the growth of four sectors to ICM),
the indicators would still point toward positive
net benefits.



Executive Summary







Introduction







Introduction

Located in the southeastern coast of Fujian
Province of the People’s Republic of China, to the
west of Taiwan Strait, Xiamen covers land and
sea areas of 1,565 km? and 340 km?, respectively.
It has a coastline of 234 km and consists of the
Xiamen Island proper, Gulangyu Islet and the
coastal part of the north bank of Jiulongjiang River
(Figures 1 to 3). The Xiamen Municipality consists
of six districts and one county, namely: Kaiyuan,
Siming, Gulangyu, Huli, Jimei and Xinglin districts
and Tong’an County (ITTXDP, 1996). The coastal
waters include the Jiulongjiang River Estuary, the
West Harbor, Maluan Bay, Xinglin Bay, Outer
Harbor, the Eastern channel to Xiamen Island, the
northern part of the Northern Channel to Jinmen
Island, and Tong’an Bay consisting of Xunjiang in
the south and Dongzhuigang in the north. The

population of Xiamen was close to 1.5 million by
the end of 2001, which represents an increase from
the mere 0.93 million recorded in the 1980s.

The Xiamen Demonstration Project was
launched in 1993 under the Global Environment
Facility (GEF)/United Nations Development
Programme (UNDP)/International Maritime
Organization (IMO) Regional Programme for the
Prevention and Management of Marine Pollution
in the East Asian Seas (MPP-EAS). When the
Programme moved to its follow-on phase, the
GEF/UNDP/IMO Regional Programme on
Partnerships in Environmental Management for
the Seas of East Asia (PEMSEA), the
Demonstration Project was likewise continued.
The municipal government, in response to

Figure 1. Location of Xiamen.
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Figure 2. Xiamen and Its Coastal Waters.

emerging coastal and marine problems, adopted
the ICM framework of PEMSEA. As an integrated
approach, the framework allowed for the
transformation of short term and usually
untenable single-sector perspectives into more
sustainable policies.

ICM involves a range of planning, management
and support activities that must be coordinated
to better address vital concerns. A significant
feature of the Xiamen ICM project was the
formation of an interagency coordinating body —
the Xiamen Marine Management and Coordination
Committee — and the interaction of scientists and
decisionmakers. It is important to note that ICM
is not a substitute for sectoral planning, but avoids
fragmentation by focusing on the linkages between
sectors (UNEP, 1995).

The municipal government undertook capacity-
building activities to strengthen its planning and
management capability. This contributed to the
development of a critical mass of technical experts
who supported the implementation of ICM
strategies. The years brought about greater public

10

awareness of environmental concerns, a stronger
political will to address environmental problems
and improved perception of the integrated
management system among the resource managers
and concerned scientific community. Interagency
conflicts were reduced as a result of the new
coordinating mechanisms and use conflicts were
resolved through the adoption of a functional
marine zonation scheme (Chua and Gorre, 2000).

The ICM model as implemented in Xiamen
attracted the attention of resource managers,
coastal planners and environmental practitioners
worldwide. The program, which includes the
establishment of cross-sectoral management,
implementation of integrated land-sea use
planning and active participation of scientists,
private sector and other stakeholders in resource
conservation and environmental protection, has
reduced multiple-use conflicts; decreased risks
from pollution and red tide occurrence; protected
endangered species (e.g., dolphin, lancelet, egret)
and habitats (e.g., mangroves); and provisioned
nature-based recreational amenities for local
residents and visitors. It contributed to the
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promotion of long-term economic interests rather
than short-term ones that can have negative
impacts on the environment. In addition, the
positive experience in Xiamen ICM, particularly
the functional sea-use zoning scheme, served as
basis for the passage of a national legislation on
sea-area use in China in 2001 (PEMSEA, 2003).

It would be presumptuous to attribute all the
good things happening in Xiamen to ICM.
Admittedly, sound macroeconomic policies, trade
policies, and other on-going and overlapping
initiatives worked together in shaping what
Xiamen is today. Nevertheless, the city leaders
should be commended for recognizing early on
that poor environmental quality would be bad for
business and that their adoption of ICM has
contributed in meeting their objectives. Even with
the limited research, it was found that the
development of a sound ICM program can lead
to socioeconomic advantages.

OBJECTIVES

This study aims to provide a rationale for the
implementation of the ICM program and assess
the contributions of ICM to the economic and
social development in Xiamen. It will utilize a set
of indicators on coastal governance, environmental
infrastructure and business development,
externalities, coastal and marine activities, and
attitudes and perceptions. To convince
policymakers, politicians, government analysts
and managers to apply the ICM approach for
sustainable development in the coastal and marine
areas, a prima facie rationale for government
intervention has to be provided. Available
information on the benefits and costs are
presented in this study to “get some numbers on
the table” and help shed light on the effectiveness
of ICM. At the same time, this study takes off
from the Coastal Environmental Profile of Xiamen,

and establishes baseline data for future monitoring
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of outcomes and impacts in terms of benefits and
costs. The implementation of ICM in Xiamen
provides the opportunity and information base for
assessing the socioeconomic benefits of an ICM
project.

STRUCTURE OF THE STUDY
The paper is organized as follows: On
Integrated Coastal Management provides a brief

background on ICM while Review of Related
Literature examines some of the studies that are
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related and have contributed to the development
of this study. Framework and Methodology also
includes the approaches used. ICM Outputs and
Program Costs; Instrumental Outcomes: Improved
Coastal Governance; Instrumental Outcomes:
Investment in Environmental Infrastructure and
Resource Protection; Management Outcomes: Reduced
Externalities contain the selected indicators for the
benefits and costs of Xiamen’s ICM program. The
report closes with implications for subsequent ICM
initiatives as well as recommendations for future
assessment of the outcomes and impacts of ICM.
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On Integrated Coastal Management

The coastal zone is an area of intense human
activity. Proper management of coastal resources
can promote sustainable use and generate
maximum benefits to society. Sustainable and
efficient use of coastal areas, however, remains an
elusive goal for coastal nations worldwide.
Institutional failures — market and policy — are root
causes to many environmental problems. Where
markets fail, there is rationale for government
intervention. When policies fail, there is a need to
find alternative policies and approaches, and
demonstrate that the alternative is more efficient,
i.e., its implementation will generate higher
benefits compared to costs.

Market failure is defined as the failure of freely
functioning markets to reflect full social costs of
production in the price of traded products and
inputs, and the failure of markets to exist for many
inputs and outputs, especially environmental
services (Pearce and Warford, 1993). Non-market/
policy/government failure arises from action or
inaction by government on coastal and marine-
related problems, such as: 1) allowing open- access
fishery; 2) inadequately defined property rights;
3) lack of policies to control externalities and/or
lax and inconsistent application of policies; and 4)
failure to provide public goods. A particular
example in Xiamen is the construction of jetties and
causeways which reduced tidal flushing, causing
serious sedimentation and water quality problems.
These problems were created prior to the initiation
of ICM in Xiamen, although they were later
corrected, albeit at substantial costs.

What distinguishes ICM from other forms of
coastal resource management is the ability to
create a governance system capable of managing
multiple uses in an integrated way through the
cooperation and coordination of government
agencies at different levels of authority and of
different economic sectors (Ehler, 2003). The
governance process consists of the legal and
institutional framework necessary to ensure that
development and management plans for coastal
zones are integrated with environmental and social
goals, and are developed with those affected (Post
and Lundin, 1996). It unites the government,
community, science and management, sectoral and
public interests towards the improvement of the
quality of life of coastal communities while
maintaining the biological diversity and
productivity of coastal ecosystems.

The application of ICM essential elements
the
improvement of coastal governance, the creation

progresses from learning about ICM,

of a critical mass of ICM practitioners, towards
the sustainability of the program. Regardless of
the approach chosen, there are key elements
necessary for achieving sustainable coastal
management that need to be satisfied, namely:
1) intersectoral and interagency coordination and
collaboration; 2) policy and functional integration;
3) stakeholder consultation and participation;
4) institutional and legal arrangements; 5) scientific
support; and 6) local capacity to plan and manage
(Chua, 2004). The
institutionalization of an interagency and

Bonga and Bermas,

15



A Perspective on the Environmental and Socioeconomic Benefits and Costs of ICM: The Case of Xiamen, PR China

intersectoral coordinating body ensures that a
long-term mechanism is in place for the
implementation of action plans and programs with
the participation of various stakeholders. Not all
such initiatives are able to incorporate these
elements in project development and
implementation immediately and, like good wine,

requires a substantial maturation period.

ICM is a dynamic, continuous, holistic and
adaptive process by which decisions are made for
sustainable use, development and protection of
coastal, marine areas and resources (Cicin-Sain,
et al., 1998). The adaptation of the ICM program
focus, mechanisms and mode of operation to the
changing circumstances within the ICM
framework is necessary for its effectiveness,
success and sustainability. The processes all
contribute towards achieving an improved quality
of life for the coastal inhabitants.

One gauge of an ICM program’s success is
through the positive changes in the behavior of
people,
environment, and the socioeconomic benefits

the state of resources and the

being accrued to various stakeholders in the site
and in nearby areas. Aside from improved
environmental quality, ICM helps in strengthening
local institutions, provides an opportunity for
enrichment of human capital and promotes
harmonious working relationships among the
various agencies. Moreover, it creates awareness
based on practice and actions and builds local
government capacity in planning and managing
the coastal and marine areas in partnership with
local communities, the private sector, other
government agencies, civil society groups and
other stakeholders. ICM creates an enabling
environment for local governance in terms of
developing skills to mobilize resources, create
investment opportunities, formulate laws/
ordinances and apply economic instruments and
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incentives, and in facilitating the sharing of
information and knowledge among the various
sectors and agencies. Although ICM is applied at
the local level, it allows the application of
provisions of international conventions, protocols
and agreements. The implementation of MARPOL,
Basel and London Conventions can improve local
port operations and reduce transport of hazardous
waste and dumping of wastes at sea. To address
overfishing, illegal fishing and unregulated
aquaculture, the local government can adopt the
Code of Conduct for Responsible Fisheries within
its administrative boundaries.

Chua (2004) emphasized the development of
demonstration sites for ICM programs as an
effective means of increasing the confidence of
local leaders and environmental managers to
pursue a course of action based on sound scientific
planning and management measures. Xiamen, PR
China and Batangas Bay, Philippines are among
the first ICM demonstration sites in East Asia and
have over ten years of ICM program experience.
Such ICM sites help propagate ICM programs
funded by the local government and local
stakeholders. Currently there are six additional
demonstration sites (funded and technically
supported by PEMSEA) and five parallel sites
(with own sources of funding, but with PEMSEA
technical support). Figure 4 shows the project
development and implementation cycle, which is
the framework and process applied by PEMSEA
ICM sites. One of the most important outputs for
each ICM site is the development of a shared vision
and mission among stakeholders and the
formulation of a set of strategies and actions
(coastal strategy or strategic environmental
management plan) designed to protect
environmental, economic and sociocultural values,
address issues and concerns and achieve desired
changes over medium- and long-term periods.
Setting in place a coastal use-zoning plan and
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integrated environmental monitoring program
and forging appropriate institutional
arrangements are key features of these ICM sites.
In addition, the environmental investment
opportunities identified and initiated in the various
ICM programs allow for greater public and private
sector collaboration, and help towards the
attainment of the Millennium Development Goals
that will ultimately lead towards improvement in
the quality of life.

From the completion of the first phase (1994—
1999) to the present, Xiamen continues to
implement the ICM program using its own
resources (human and financial). Within 10 years,
the Xiamen ICM Demonstration Site has achieved
the following (Chua, 2003):

1. The transformation and institutionalization
of the ad hoc Project Management Office
(PMO) into a regular office under the

Ocean and Fisheries Bureau, with staff
and budget;

The establishment of a high-level,
interagency coordinating committee
which continues to be responsible for
integrated  policy, planning and
management;

The development and adoption of a
Strategic Environmental Management
Plan (SEMP), which is being
implemented;

The cleaning up of the Yuandang Lagoon
and installation of sewage treatment
plants;

Formulation and adoption of sea-use
plan, enactment of laws and
implementation of  user fee and
permits system;

Strengthening of legal provisions for
environmental management and law

enforcement;
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7. Implementation  of

10.

integrated
environmental monitoring program to
track changes in water quality and
ecosystems;

. Mitigation of sand mining and coastal

erosion, nourishment and rehabilitation
of beaches and sandy shores, and
landscaping of coastal roads around
Xiamen Island;

. Resolution of conflicts between fishing

and navigation; and

The establishment of protected areas for
egrets, white dolphins and lancelets, and
other measures for endangered species.

Currently, Xiamen is implementing the

second cycle of its ICM program, which includes

the updating of the SEMP, development of a

management framework for Jiulongjiang

Estuary, in collaboration with neighboring cities,
and the initiation of ISO 14000 certification for
the Xiamen Ocean and Fisheries Bureau, among

other activities. This shows the sustainability of
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ICM in Xiamen. It launched a billion-dollar project
for the rehabilitation and integrated development
and management of Maluan Bay, thereby creating
huge environmental investment opportunities.
Moreover, it hosts the PEMSEA ICM training
center (International Training Center for
Sustainable Coastal Development in Xiamen
University), which provides ICM practitioners,
environmental managers and policymakers in the
East Asian Seas region with training workshops
as well as study tours and site visits for the
activities undertaken, the changes and progress
that have been achieved, and the benefits that
were gained due to the ICM program.
Furthermore, the lessons learned and the good
practices are being shared not only within this
region, but also with other GEF regional
programmes (such as the Regional Organization
for the Conservation of the Environment of the
Red Sea and Gulf of Aden or PERSGA). Xiamen
has also offered to be the Secretariat for the
PEMSEA Network of Local Governments for
Sustainable Coastal Development (PNLG).
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Review of Related Literature

There is a vast and rich body of literature on
ICM and coastal resource management in general.
While these have served as backdrop in the current
endeavor, the results of other studies are useful
only in terms of providing methodological
frameworks, but are of limited applicability to
Xiamen. Indicators for ICM are being developed,
yet still have to be implemented and monitored in
ICM sites. Likewise, benefits are often described,
but not quantified or monetized. Sorensen (1997),
OECD (1996) and Burbridge (2004) observed that
benefits derived from ICM are not always simple
to define since few such projects have made the
transition from planning to implementation.
Moreover, a substantial period is required before
an assessment of impacts can be made.

CoAsTAL RESOURCE MANAGEMENT PROGRAMS

In the small islands of the Caribbean, several
confounding constraints to coastal zone
management exist, namely the transboundary
nature of coastal zones, unclear property rights
and management institutions, limited information
about benefits and costs of different uses and
management approaches, uneven dissemination of
that
disorganized stakeholder groups (Tompkins,

2003).

information, and diverse and often

A survey by Lakshmi and Rajagopalan (2000)
on the impact of changes in the coastal zone
indicated that mitigating coastal zone degradation

leads to heightened awareness on the importance
of conserving coastal ecology and in the
improvement of the people’s economic status. A
review of some coastal and environmental
management programs is presented in Tejam
(1997). It looked into the experiences of clean river,
protection and marine park management, and
fisheries programs in Southeast Asia particularly
on social and economic benefits brought about by
these initiatives. Whereas there had been slight
differences in their strategies, there is convergence
with regard to economic and ecological benefits
arising from the programs, which include increase
in property values, tourist arrivals and foreign
investments.

Several studies were conducted on individual
ICM-related activities in Xiamen. Benefit-cost
analysis (BCA) studies of the planned integrated
treatment project for Maluan Bay and Yuandang
Lagoon were done by Yao (1997), Hao and Peng
(1998), respectively. Both yielded positive results
for undertaking these rehabilitation projects. At
present, the once-polluted Yuandang Lagoon is
now a prime real estate property and a favored
business destination in the city while the
rehabilitation of Maluan Bay is on its initial stages.

Community-based management involves

consultations and participation of local
stakeholders in the protection and management
of specific resources or habitats, such as forests
and fisheries. A key feature in resource

management is the importance given to social
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discourse, and the need for the integration of
diverse stakeholder interests into collective
decisions (Davos, 1998). These consultations and
consensus-building efforts involve costs, including
transaction costs that are not directly
recompensed. In order to understand the effect
of transaction costs on community-based resource
management, Sumalde and Pedroso (2001)
examined the case of San Miguel Bay, site of one
of the Philippines” most important coastal
conservation programs. The results indicated that
the transaction costs incurred by the people’s
organizations (POs), local government units
(LGUs) and other stakeholders associated with
the various program phases (e.g., capacity building
and institutionalization) accounted for 37 percent
of the total project cost. These costs, estimated
using the value of time spent in planning, follow-
up and monitoring activities, were significant,
with a large proportion of which was shouldered
by community groups, generally without financial
compensation. More importantly, these costs were
key determinants in the success or failure of the
scheme’s various projects. While a modest amount
of the transaction costs is indicative of active
community involvement, once these costs
exceeded 35 percent of the total cost, it was
observed that performance began to deteriorate
as time is diverted from other productive

activities.

Community-based resource management
programs were found to be effective if the resource
is located within the community’s boundaries and
used by one or two sectors, thereby making
dialogue easier and transaction costs lower. When
the community and resource is subjected to
increasing population and economic pressures, and
new developments take place, overexploitation,
pollution and multiple-use conflicts could arise,
shift
management to a broader, intersectoral and

necessitating a from single-sector
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integrated management approach. Understanding
the institutional arrangements surrounding the
utilization of natural resources is central to
designing better
(Tompkins, 2003).

management strategies

Coastal resources have traditionally been
managed by allocating property rights and
creating exclusive areas for activities and users
(Tompkins, 2003). In Apo Island, Philippines, a
community-based project for the protection of
coral reefs was undertaken with the mobilization
of fisherfolk as stewards of this ecosystem and
the marine protected area. There were initial
reservations for the establishment of marine
parks, which could result to the loss of livelihood
from fishing since the core area of the Apo marine
reserve is a no-fishing zone. Vogt (1996) assessed
tourism as an additional source of income for the
fishing communities. He estimated gross financial
revenues or direct benefits from tourism in Apo
Island to be around US$103,885/yr. The
establishment of the marine park has actually
resulted in the enhancement of the fishery
resource and an increase in income, from both
fishing and tourism as well (Alcala, 1998).

FRAMEWORKS FOR ASSESSING BENEFITS FRoM ICM

Most research activities on coastal and marine
resources tend to dwell on valuing individual
resources per se to show the need for protection
and conservation. Notwithstanding the limited
number of quantitative studies on socioeconomic
benefits arising from ICM, there has been ample
recognition that the employment of ICM-related
activities provides advantages.

In his review of the progress of ICM in the
Baltic Sea Region, Burbridge (2004) cautions that
measuring “success” of integrated coastal zone
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management (ICZM) initiatives is not an easy task,
nor can it be measured in terms of a final product
and is not necessarily a fully scientific and objective
process. The majority of evaluation methods and
criteria used in assessing ICZM initiatives are
designed to measure outputs rather that outcomes.

Another critical concern in estimating benefits
from ICM is defining the baseline scenario (i.e.,
what happens in the absence of the program).
Specifications of the baseline conditions could
influence the measurement and interpretation of
the results of the study. As Bower and Turner
(1998) contend, a “business as usual” management
strategy is not realistic because the biophysical and
socioeconomic systems are not likely to be static.
For example, there are some programs bearing
ICM characteristics that were initiated even before
ICM was formally introduced. As by its name, ICM
is an integrated approach, and for study purposes,
ICM-related activities, regardless of initiating
institution, have been inevitably included.

ICM benefits can be derived from the
attainment of objectives and outcomes, such as
behavioral changes (e.g., institutional and
stakeholders), investment in infrastructure,
improvement in economic status, reduction in
negative environmental impacts, etc. In relation
to the application of valuation methods to quantify
and monetize benefits from these outcomes, there
is a need to distinguish outcomes that can be
directly measured and valued using market prices
and outcomes that are not directly measurable.
Figure 5 shows a detailed classification of the
benefits that can be derived from implementing
ICM and the
methodologies typically used.

corresponding valuation

Among the latest investigative works on the
subject is an evaluation of socioeconomic and
environmental benefits of ICZM undertaken by

the Firn Crichton Roberts Ltd and Graduate School
of Environmental Studies University of
Strathclyde (2000). The paper made an effort at
assessing both the quantitative and qualitative
impacts of ICZM activities undertaken across
Europe and other EU-funded ICZM programs
found elsewhere through the application of the
value of ecosystem services developed by the team
of Costanza (1997) and a survey of the various
ICM programs. Despite the absence of comparable
information, the results provide an initial estimate
of the benefits of ICZM in Europe. The research
team noted that the most important qualitative
benefits were improvements in decisionmaking;
better mutual understanding among project
partners; greater awareness of planning and
operational priorities; more coherent spatial
planning; and more sustainable tourism.

There have been few quantified examples of
socioeconomic impacts since most of the European
initiatives were yet to move into the operational
phase. This also reflects the analytical difficulties
of separating ICZM impacts from those generated
by non-ICZM policies and programs. The study
suggests that for low-level ICZM (those that
involve an average total project expenditure of
0.5 million plus *50/km of coastline), annual net
benefits generated are estimated at ®127.1 million
with a benefit-cost ratio of 13.6:1. On the other
hand, benefits can go up to ©659.8 million for high
level ICZM initiatives (those that involve 5.0
million plus ¢250/km coastline) with a benefit-cost
ratio of 8.6:1.

Similarly, the study of Firn and McGlashan
(2001) is an initial assessment to demonstrate the
benefits accrued from coastal management
initiatives in Scotland. It used the same technique
as in the evaluation undertaken on the costs and
benefits of ICZM initiatives throughout the EU.
While both studies highlight the significance of
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ICZM towards improving the welfare of coastal
communities, it is apparent that potential benefits
obtained from improved strategic management
will only be fully realized if ICZM activity is
coupled with increased levels of funding and
support.

PSIR Framework

Calls are being made for more systematic
evaluation of ICM efforts, shifting from the use
of sole environmental indicators to the use of the
pressure-state-impact-response (PSIR) model in
the context of the ICM cycle in order to
demonstrate the socioeconomic benefits of ICM.
ICM consists of the policy framework and the
functional integration of policy, process, action
plans and programs, and activities to address
various institutional failures and specific issues and
areas of concern in coastal and marine areas.
Integrating environmental, socioeconomic and
governance aspects and developing indicators
capable of capturing these processes remains one
of the most difficult challenges for the ICM
approach (IOC-UNESCO, 2003).

Turner (1999) utilizes a model of key
environmental and socioeconomic processes to
buttress coastal management institutions and
practices. The research project uses the PSIR
framework and identifies three overlapping
procedural stages in the coastal resource
assessment process. The scoping and auditing
stage is implemented via the PSIR framework and
details problems, system boundaries and value
conflicts. The framework is based on a conceptual
model stressing functional value diversity and the
links between ecosystem processes, functions and
outputs of goods and services deemed valuable
by society. The two other stages are integrated
modeling, which combines natural and social
science methodologies, and evaluation of
management options and related gains and losses.
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In developing the environmental indicators,
the Organization for Economic Co-operation and
Development (OECD) followed the PSIR
framework to assess the ICM program (OECD,
1993). Pressures include population growth, public
opinion, sociocultural factors, and macroeconomic
policies. Land use, resource use and waste
discharges cause pressures on the natural
environment. State of the Environment shows how
natural systems (habitat, land or soil quality,
freshwater quantity and quality, estuarine and
marine water quality, resources) have been
affected. Changes in the resource and
environmental parameters, in turn, may adversely
affect the functions. Impacts shows the effects on
the use and non-use values provided by the
ecosystems. In the face of these impacts, there are
Responses from individuals, government, business
or private sector. Responses include change in
behavior and consumption patterns, policy and
management intervention on the part of the
government and change in technology, production
process and resource use on the part of the private
sector. The core sets of indicators developed by
OECD provide a fundamental basis for the
development of environmental indicators,
however, when motivation for coastal managers
evolves towards sustainability and improvement
of management strategies, other more appropriate
models and corresponding sets of indicators need
to be developed (IOC-UNESCO, 2003).

Performance Indicators

Indicators are useful in assessing progress and
changes. Better understanding of the linkages of
socioeconomic and coastal environmental dynamics
is indispensable in the development and
assessment of ICM programs. Socioeconomic,
ecological and management indicators go well with
a linked approach to program performance
assessment. With this in mind, Bowen and Riley
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(2003) reviewed the evolution of the driving
forces-pressure-state-impact-response (DPSIR)
framework and its contribution in the analysis of
such integration. Environmental indicators
applicable to coastal zones have typically been
developed within the pressure-state-response
(PSR) or DPSIR models originally developed by
OECD, but these indicators have limited use in
ICM and have been diffused in monitoring the
reduction of point sources of pollution, application
of land-use planning techniques to coastal zones
and protected areas, or provision of public access
to beaches (Belfiore, 2003).

As coastal resources cannot be managed from
a biophysical perspective alone, it is important to
recognize the link between how the community
utilizes coastal and marine resources and the
community’s socioeconomic perspective. Bunce
and Pomeroy (2003) developed a set of guidelines
for monitoring coastal communities, which can be
tailored to site needs. They reiterated the
importance of gathering social and economic
information regarding stakeholder motivation and
values in understanding the manner by which
resources are utilized, why resource management
problems occur and how these problems can be
addressed. Monitoring socioeconomic and
ecological information also provides feedback on
the effectiveness of resource management
strategies. They developed a set of socioeconomic
monitoring indicators in coastal projects for the
following purposes:

* identifying threats, problems, solutions
and opportunities;

* determining the importance, value and
cultural significance of resources and their
uses;

* assessing positive and negative impacts of
management measures in terms of:

« livelihood

» marketing and production
» food security

» attitudes and perceptions
« coastal activities

« governance

* assessing management effectiveness;

* building stakeholder participation and
appropriate education and awareness
programs;

* verifying and documenting assumptions of
socioeconomic conditions in the area,
community dynamics and stakeholder
perceptions; and

* establishing baseline household and
community profile.

The collection of socioeconomic information
serves several purposes, including;:

* demonstrating the importance and value
of coastal resources and services to help
obtain support for coastal and marine
management programs;

* determining the impacts of management
measures;

* assessing effectiveness of management;

* building stakeholder participation and
awareness programs; and

* establishing baseline household and
community profile.

As part of monitoring efforts to gauge the
effectiveness of various environmental programs,
including ICM, different types of indicators
relating to environmental, socioeconomic and
governance performance have been developed
(Bowen and Riley, 2003; World Bank, 2002; Turner,
Adger and Lorenzoni, 1998). Since monitoring
usually gives rise to a number of indicators, an
ICM indicator framework was developed (Figure
5). A list of selected environmental, socioeconomic
and governance indicators associated with ICM
is presented in Annex 1. Criteria, however, are
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Figure 5. ICM Indicator Framework.

needed for the selection of the most useful
indicators and to avoid having a long list of
indicators that cannot be monitored. The most
commonly used criteria are those which are
SMART (specific, measurable, achievable, realistic,
time-bound) (AIDEnvironment, et al., 2004).

Benefit—-Cost Analysis

The paper of Bower and Turner (1998) outlines
a methodology for assessing the potential net
social benefits arising from ICM program
implementation. It involved the application of a
benefit-cost analysis (BCA) where the economic
efficiency rule is modified by imposing constraints
on the net benefit criterion to take into account
other objectives. A prototype coastal system
simulated the approach.

BCA is a conventional economics tool for social
decisionmaking. Itis a method for organizing and
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analyzing data as an aid to decisionmaking but it
does not represent the decision itself. A BCA is
designed to determine whether or not a project
or policy is worthwhile from a social welfare
perspective. An action is considered worthwhile
or justified if social benefits outweigh costs.
Hence, BCA can be used to justify a single action
in terms of relative costs and benefits, or to
compare the relative advantages of a series of
options.

Only incremental benefits and costs
attributable to the project should be included.
Panayotou (1996) reminds that a “before” and
“after” comparison provides estimates of values
which are gross of benefits and costs and are not
attributable to the project but to other activities
or changes that would have taken place
regardless of the project. A comparison of “the
world with the policy” with “the world in the
absence of the policy” provides estimates of
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values that are net of these influences.
Furthermore, the comparison of the costs and
benefits in a BCA should draw upon estimates
derived using the same baseline so the
calculations of net economic benefits would yield
a meaningful economic measure.

BCA is also an information support tool that
can be applied to help set environmental action
priorities by identifying and measuring costs and
benefits of resource management strategies. An
extended BCA integrates environmental and
social values in an ordinary BCA wherein non-
marketed goods and services are integrated to
obtain fuller and more correct measures of social
profitability of projects. Environmental quality
affects economic variables in two ways: through
direct production performance like changes in
the production of goods and services for which
there is a market (e.g., tourism, fisheries,
shipping); and through indirect opportunities
available to society for enjoyment of the less
tangible environmental services such as
landscape quality, ecosystem conservation and
recreation.

Total social cost is the sum of the
opportunity costs incurred by the society due
to the policy, including all costs imposed on third
parties, where any externalities result directly
from the policy. This can be classified in terms
of real resource compliance costs, government
regulatory costs, social welfare losses and other
indirect costs. Calculation of costs entails the
estimation of physical damages from poor
resource utilization practices and assigning
monetary values to those damages. Assigning
monetary values to environmental damages and
the potential savings from its reduction is
facilitated by the application of various valuation
methodologies (Risk and Policy Analysts Ltd and
Metroeconomica, 1999; UNEP, 2000).

Constantinides (1992) succinctly describes the
function of BCA in environmental projects as:

“The application of cost-benefit analysis and
the use of associated estimation and measurement
tools, in addition to the technical economic
analysis they bring to bear on project evaluation,
help build up awareness of the economic importance
of coastal ecology and create a shared basis for
converging responses among different stakeholders.
This facilitates the gradual move towards
consensus on environmental priorities seen as part
the process of social and economic development
and community well-being, rather than as sectoral
policy concerns of limited direct importance to
society at large. The application of cost-benefit
analysis and its focus on the links between
ecological damage from pollution and its
socioeconomic costs, foster a broader framework
for improving participation practices and
partnerships that support a common perception
of the social consequences of pollution and areas
of agreement on appropriate responses.”

Hence, BCA helps in analyzing environmental
impacts on the quality of the coastal and marine
environment which translate into socioeconomic
losses due to resource productivity changes, loss
of income, health effects and cumulative impacts
on living conditions, poverty and economic
development. In addition, there are also
institutional and procedural changes that
contributed to the attainment of desired
socioeconomic changes. The results of this study
are expected to facilitate future decisionmaking
regarding the relationship of ecological and
economic interests, and the implementation of

ICM.
A criticism leveled against BCA is the tendency

to focus on the direct effects of a policy, which
may therefore exclude considerations of indirect
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Figure 6. ICM Benefits.

effects that may be significant. For example,
employment effects generated by the policy are
excluded due to the assumption that the labor
market is flexible.

Valuation of Ecosystems and Externalities

Recognizing the importance of ecological
system services and natural capital stocks in
maintaining the earth’s life-support system and
the need to incorporate them in socioeconomic
decisionmaking, Costanza, et. al., (1997)
attempted to value these services. They estimated
the economic value of 17 ecosystem services for
16 biomes using results from previous scientific
studies. Ecosystems were divided into marine and
terrestrial, with marine further subdivided into
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open ocean and coastal. It was shown that the
average global value of annual ecosystem services
emanating from marine ecosystems is around
US$577 /ha. Specifically, open ocean and coastal
resources are valued at US$252/ha and US$4,052 /
ha, respectively. The controversial work can be
considered as one of the first quantitative studies
in the “macroeconomics of the environment” vis-
a-vis the usual studies on the environment done
on the microeconomic level. The methodology and
results arising from the study have been applied
in China where the estimated value of the marine
ecosystem is placed at RMB 2.17 trillion per year
(Chen and Zhang, 2000). For coral reefs in
Southeast Asia, the annual value is estimated at
US$112.5 million (Ruitenbeek, 1999). Recent studies
show that net potential benefits (e.g., fisheries,
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coastal protection, tourism/recreation and
biodiversity value) from the world’s coral reefs
amount to around US$30 billion per year (Cesar,
et al., 2003). Various studies conducted in
Trinidad, Fiji and Puerto Rico show that the value
of a complete mangrove ecosystem ranges from
US$500 to US$1,550 per hectare per year (Hamilton
and Snedaker, 1984). Ocean services worldwide
are estimated at US$23 trillion per year (GESAMP,
2001).

Dixon and Hufschmidt (1986), and Dixon, et
al., (1994) discussed extensively the various
valuation methods and presented a number of case
studies showing the valuation of resources — the
benefits to be derived from use and non-use values
and/or the direct and externality costs if these
resources are affected by development projects
and other human activities — and the resulting
BCA.

Various case studies focusing on the
application of economic analysis of common
problems and threats affecting coral reefs, policy
and management solutions, and marine parks have
been undertaken (Cesar, 2000). A study done in
Indonesia estimated the cost of ‘inaction” on blast
fishing at US$3.8 billion over the past 25 years
while climate change will cause losses of US5$109.9
million in the Caribbean (Cesar, et al., 2003).

Spurgeon (1998) illustrated how economic
valuation can be utilized to support ecosystem
rehabilitation and protection in coastal and
marine habitats. He emphasized that any coastal
development scheme or management plan must
investigate all potential coastal-related uses,
non-use values and their associated costs.
Through such careful comparisons of benefits
and costs, net benefits from a combination of
market and non-market services provided in
coastal areas can be best optimized. In Europe,
some UK results broadly suggest a “clustering”
of value estimates in the range of £10 to £25 per
household per annum in terms of river quality
improvements and loss of beach and coastal
recreation and amenity (Pearce and Turner,
1992). Pendleton (1995) estimated the value of
coral reefs protection at the Bonaire National
Park by applying the travel cost method.
Socioeconomic benefits also arise from protecting
marine resources through savings from avoided
losses in reef value that could result from the
absence of protection. Based on 20-year period
estimates, the present value of local benefits
from protection and of consumer surplus is
around US$74.21 million and US$179.7 million,
respectively. In the island of Saba, which is part
of the Netherlands Antilles, user fees of $1 per
dive in the Saba Marine Park are collected from
scuba tour operators (Sherman and Dixon, 1991).
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Framework and Methodology

Coastal areas face significant socioeconomic
pressures. Maximizing overall economic returns
derived from coastal resources entails balancing
between promoting income-generating activities
and protecting the resources to continue providing
significant but non-market products and services.
ICM is designed to promote sustainable
development. It has been observed that behavioral
changes in the players led to reduction in multiple-
use conflicts and contributed in revitalizing
economic activity and improving environmental
quality in Xiamen. ICM works best when public
support is developed by raising public awareness
on priority issues, enabling stakeholders to take
an active part and see how concerns affecting their
welfare are dealt with as a result of their
participation in the ICM process. Welfare
economics requires that for a policy option or
decision to be justified, it should result in a
“Pareto” improvement (i.e., gainers from an action
would be able to compensate those who would
lose and still be better off).

The aim of this paper is to apply selected
indicators of benefits and costs and show the
environmental state of the coastal zone, the
socioeconomic conditions and the effectiveness of
the ICM program in Xiamen. Since the 1992
UNCED, efforts towards sustainable forms of
coastal development have been translated into
program goals that are expressed as specific
improvements in: 1) the bio-physical environment;
and 2) the quality of life of the human population
in the area of concern (Olsen, 2003). Various

indicator frameworks have been developed and
proposed to assess the effectiveness and benefits
to be derived from ICM. Difficulties, however,
have been most apparent in developing indicators
that would capture the processes and effects of
integrating environmental, socioeconomic and
governance aspects, and then isolating the
contribution of each. For instance, the use of
governance performance indicators is still
relatively new and has faced difficulties in tying
ICM efforts to on-the-ground outcomes, thus the
attribution of effects to ICM programs remains
an open issue (Belfiore, 2003). In addition, getting
the necessary data to show indications or measures
of performance, outcomes and impacts in terms
of net benefits of ICM has been a challenge.
Whereas all potential changes in employment and
economic activity resulting from changes in
resource use are of interest, the study will be
focusing only on a limited subset of ICM activities
that generate socioeconomic impacts in the city.
This study, therefore, attempts to present only
certain dynamic parts of an overall portrait of ICM
in Xiamen.

A perspective on the costs and benefits
associated with the implementation of ICM is
presented in this study using information from
environmental monitoring reports, government
agency reports, research studies, publications,
periodicals and interviews. Data collected were
from 1994 to 2001, representing the period when
ICM implementation began. For illustrative
purposes, data from earlier years were shown
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whenever available. In addition to data from key
economic sectors, indicators related to changes in
area of habitats, existence of endangered species,
natural resource and environmental services and
other externalities were also collected.

The broad purpose of BCA is to help social
decisionmaking (Boardman, et al., 1996). Whereas
BCA is the right approach to assess the
effectiveness of ICM, it has to show the comparison
of the impacts with an ICM program in place and
the impacts without the ICM program over the
BCA
decisionmaking concerning the allocation of

same period. Ex ante assists in
resources for the ICM program, i.e., make ‘go’
decision versus ‘no go’ decision. Thus, ex ante BCA
is usually done prior to the start of the project or
implementation of a policy. BCA can also be
conducted during the course of the life of the
project or program (in medias res) or at the end of
the project (ex post). As the program or policy
progresses, more information becomes available
about its value. Ex post BCA imparts information
about the policy intervention or project as well as
the effectiveness of such policy and project. Thus,
in medias res and ex post analyses contribute to
learning values and potential benefits, and assist
in decisionmaking, whether it is worth
undertaking or not. Ex post analysis also provides
information for analysts conducting ex ante analysis

of similar projects (Boardman, et al., 1996).

Placing socioeconomic values on indirectly

quantifiable  benefits is  challenging.
Unquantifiable benefits often pale in comparison
with costs, which are usually measurable and have
political ramifications. Furthermore, these costs
must often be met in the short run while benefits
tend to accrue in the long run. This difficulty is
seen as one of the challenges that ICM practitioners

worldwide would have to address (Box 1).
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CoNcEPTUAL FRAMEWORK

Using available past data, this study is an
ex-post analysis (or in medias res analysis since
the ICM program in Xiamen is still ongoing) of
the socioeconomic impacts of ICM, and related
benefits and costs. The outcomes and impacts
are based on the list of selected environmental,
socioeconomic and governance indicators
(Annex 1). A framework for determining the
benefits and costs of implementing the ICM
program in Xiamen is developed, wherein the
ICM program implementation is considered as
moving towards improving coastal governance,
which has resulted in positive outcomes and
impacts (changes in institutional arrangements,
infrastructure and stakeholder behavior), and
toward sustainability. The outcomes are
distinguished between instrumental outcomes
and management outcomes. Figure 7 shows these
linkages. The information generated will
indicate and describe the effectiveness of ICM
policies and decisions and efficiency of
investments undertaken, and show the benefits
accruing to various sectors and to the natural
1994-2001. Other
governments planning to establish ICM sites can

system from local
learn from this study about the potential benefits

from ICM.

The creation of an enabling environment in
which the ICM process can be implemented, such
as training of staff, establishment of
coordinating mechanism and legal system, and
development of monitoring system and
information system, is instrumental in achieving
ICM objectives. In this study, the instrumental
outcomes of ICM are related to improved coastal
governance, and increased investment (public
and private) in environmental infrastructure and

resource protection.



Framework and Methodology

Box 1. ICM Costs, Benefits and Their Incidence among Stakeholders.

The “tragedy of the commons.” Many coastal resources are common property (such as fish,
coastal aquifers and coastal waters) and therefore selfishly exploited without appropriate regard for
other users, or for maintaining a level of sustainable use.

Placing socioeconomic values on not-directly-measurable qualities (e.g., rare and endangered
species, biodiversity and aesthetics). These not-directly-measurable qualities are usually benefits.
Non-quantifiable benefits are usually at a disadvantage — or dismissed — at public policy and
decisionmaking meetings when they are compared with the costs that are usually directly measurable
and have evident political implications (e.g., employment, income generation).

The incidence and significance of benefits and costs among stakeholders. Usually the costs
are large and significant (such as a reduction in property value or diminished profits anticipated if
proposed coastal development were allowed) to a small number of influential stakeholders (commonly
the elite). By contrast, the benefits are usually spread broadly to the public-at-large and/or to relatively
non-influential stakeholders (since they are usually not organized into institutions with skillful lobbying
capabilities).

The disparity in the flow and appearance of costs and benefits over time. Costs are usually
immediate (such as loss of existing or potential employment) and benefits that usually takes years
to become evident (such as rebuilding a fishery or an endangered species’ population).

Elected governments’ reluctance to consider costs and benefits beyond their term in office.
Many, if not most, of the benefits from integrated environmental planning and management take
many years to demonstrate results that the public can readily see and appreciate, such as reforested
watersheds or matured mangrove plantations. ICM, like integrated environmental programs in general,
do not have the immediate “turn-key effect” of a highly visible structure or product, such as when
politicians gather around for a photo opportunity and flip the switches that release water from the new
reservoir (and the new dam) to shoot into generators that can light up a town.

Lack of high-level support for ICM — particularly in terms of powers and budget — because
the benefits of the effort are not conveyed in compelling socioeconomic terms that resonate with the
interests of voters and the officials they elected.

Source: Sorensen, 2002.

The subsequent results from improved coastal
management and governance are the management
outcomes. Coastal and water-use zoning program,
key legislation, and investment in wastewater and
solid waste management are enabling conditions
that led to improved efficiency, increased
productivity and more investments and tourists.
These outcomes and impacts are measured in terms
of physical and monetary (as data permit) accounting
of net benefits to the environment, key coastal-
related economic sectors and community amenities.

Following Lundin (1993) and Emeis (1992), the
benefits from ICM are achieved and measured
through the reduction of damages due to pollution
and resource overexploitation, enhancement of
coastal zone productivity and outputs and the
preservation of unique ecosystems and
endangered species. Production changes were
measured through productivity changes in
shipping, tourism and fisheries output, and
corresponding changes in revenues and net
income. On the other hand, indirect impacts of
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resource use that are not reflected in market prices
and quantities have to rely on estimates of people’s
valuation of the environment (i.e., the social
demand for environmental quality). Benefits from
ICM also include other non-monetary benefits,
such as option and existence values of natural
resources (Figures 6 and 7). By accounting for the
economically valuable services of natural resources
and the environment as a medium for disposal of
wastes, a supplier of recreational services,
aesthetics and the life support of species, the
information is provided for the assessment of ICM
and the overall economic and environmental
policies that are likely to affect the ability of the
natural environment to provide these goods and
services.

Various methods often address different
subsets of total benefits and use of multiple
methods would enable a comparison of alternative
measures of value. Double counting is a significant
concern when applying more than one method.
As such, any overlap must be considered and
appropriately cited in the results. Moreover,
despite the existence of alternative valuation
methods, it is not always possible to quantify or
put meaningful monetary values on all benefits
and costs from project-related activities due to the
lack of required information. For these indirect
the
“unquantifiable” benefits of ICM in Xiamen, this

use and non-use values or other

report includes a description to show the changes

and the progress being made and the use of the
willingness-to-pay estimates.

METHODOLOGY: ASSESSMENT OF SOCIOECONOMIC
BENEFITS AND COSTS
ICM Program Outputs and Costs

The major outputs of the ICM project were
accomplished through capacity-building efforts

and the organization of the multi-disciplinary
Integrated Task Team for Xiamen Demonstration
Project (ITTXDP) which prepared the Coastal
Environmental Profile of Xiamen and the Strategic
Environmental Management Plan. In addition, the
Environmental Risk Assessment of Pesticides was
completed, and the water-use zoning scheme,
the
environmental monitoring system were put in place.

enabling legislation, and integrated

Implementation of ICM is not without costs.
Financial resources are needed to effectively
develop and implement ICM, especially during the
early years. From 1994-1999, the ICM project in
Xiamen was financed through the GEF/UNDP/
IMO Regional Programme for the Prevention and
Management of Marine Pollution in the East Asian
Seas or MPP-EAS (PEMSEA’s precursor), with
counterpart funding from the local government. The
financial contribution of the Regional Programme
helped jumpstart various activities primarily in
strengthening technical capability and research
needs. In subsequent years, there has been
additional financial support from PEMSEA. Set-up
costs include planning, consultations, capacity
building, research and other preparatory activities
undertaken. Later, as ICM-related legislation took
effect, additional funds were needed to strengthen
enforcement and augment administrative costs,
most of which came from the local government
coffers.

Instrumental Outcomes: Improved Governance

Coastal and marine resource use in Xiamen can
be grouped into: 1) economic activities, such as
industrial, commercial, port and shipping, tourism
and recreation, fishing and mariculture, mining and
quarrying, and real estate development; 2)
coastal land use for causeway construction and
reclamation; 3) reception and assimilation of waste
(solid and wastewater); and 4) natural ecosystems
and habitats for fish and wildlife diversity.

37



A Perspective on the Environmental and Socioeconomic Benefits and Costs of ICM: The Case of Xiamen, PR China

Institutional reforms to improve governance and
management of coastal and marine areas include
the setting up of an interagency coordinating
mechanism, institutionalization of the ICM Project
Management Office and the establishment of the
Marine Experts Group. Through the water-use
zoning scheme and key legislations, which were
started through the ICM program, multiple-use
conflicts have been reduced as reflected in the
number of legal cases resolved as well as the
reduction of externalities, e.g., siltation and
erosion. Likewise, with the formation of a multi-
agency council overseeing the coastal and marine
resource management, administrative costs and
duplication of efforts have been reduced.

In assessing the socioeconomic benefits
related to improved governance, the cases of
conflicts among industries, settlement of
conflicts/disputes and administrative and legal
cases, reduction of externalities, and the
transactions and legal costs were reviewed.
Attempts were made to look into lawsuits and
administrative cases in related marine
management sectors such as Environment
Protection Bureau, Marine Administrative Office,
Fisheries Administrative Bureau, etc. Similarly,
cases of disputes due to externalities in coastal
areas were examined by sifting through the
records of the courts, Marine Administrative
Office, Fisheries Administrative Bureau,
Environmental Protection Bureau, Harbor
Administrative Bureau and other agencies.
Instrumental Outcomes: Investments in
Environmental Infrastructure and Resource

Protection

The PEMSEA ICM program recognizes that
the sustainable management of the coastal and
marine environment requires the mobilization of
investments in environmental infrastructure and
services and protection of habitats and resources.
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As such, investments and financing opportunities
are promoted through intersectoral partnerships.
This study looks into the value of these
investments. Government and private investments
were made for the treatment of sewage and solid
waste. The Xiamen government also invested in
coastal road networks, while ensuring shoreline
protection, and in the rehabilitation of causeways
and redesigning new ones to improve water
circulation. Recognizing the value of habitats and
endangered species, preservation areas were
designated, with government investments
allocating for their establishment and maintenance.

Management Outcomes: Reduction of Externalities

The implementation of ICM resulted in the
improvement of the state of the environmental
quality, habitats and resources. Although there
are still externalities associated with human
consumption and  production, major
environmental concerns are being addressed and
the externality costs have gradually been reduced.
Externalities in coastal areas in Xiamen that have
been managed or reduced include:

¢ Causeway construction and reclamation

which changed the hydrology and flushing
capability of the coastal waters that led to
the degradation of habitats and siltation of
navigation channels;

* Intensified coastal land wuses and
construction activities which increased the
quantity of sand and pollutants in the sea
and altered the navigation channel;

* Overexploitation of fisheries resources
which destroyed nearshore living resources;

* Discharge of oil and wastes into coastal
waters, which affected fisheries;

* Industries which discharge nutrients and
metals that put human health and
ecosystems at risk;

* Urban effluent discharge which polluted the

coastal waters and affected residents’ health
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through the consumption and use of
aquatic products;

* Extensive gathering of eel fry and
intensified mariculture, which polluted its
surroundings and affected navigational
safety; and

* Sand quarrying and wunregulated
construction on beaches which resulted in
erosion and coastal retreat, and damage
to coastal infrastructures and ecosystem.

Management Outcomes: Enhancement of
Coastal and Marine Activities

The potential impacts of the ICM intervention
were assessed on the following four major
economic sectors: marine fisheries sector; port
operations and shipping/sea transportation;
tourism; and real estate.

The socioeconomic benefits of these sectors
focus on the more tangible direct values such as
an increase in the volume and real value of
output (greater physical production). Since there
are no published data on costs (capital cost,
operating and maintenance costs), the profit
rates were used to get the share of the total cost
from the gross revenues, and net revenues are
subsequently estimated. Net revenues are used
as indicators for the economic performance of
these sectors.

By considering only four sectors, it may seem
that a sectoral management approach was
undertaken. The integrated management
approach and other interventions have greatly
affected the performance of these sectors.
Admittedly, there may be positive changes that
could have occurred in other sectors or non-
coastal activities, and other multiplier effects,
which were not covered in this study. Costs
related to the tradeoffs among the different
activities that were affected by the institutional

reforms and other ICM projects may also have
been incurred. For example, ‘pollutive’
industries have been removed from Gulangyu
and Xiamen islands, and the cost of relocation
of manufacturing establishments, and the
dislocation of workers were not estimated.
This is beyond the scope of this study.

Management Outcomes: Change in Attitudes
and Perceptions

In a willingness-to-pay (WTP) survey, using
the contingent valuation method, the change
in perception regarding the role and value of
coastal resources is reflected by the willingness
of the residents and stakeholders to support
and participate in various ICM programs, and
the value placed for the improvements in the
general environment of the city and provision
of nature-based recreational amenities.
Information for the ‘non-valued’ services, such
as rehabilitation and maintenance of habitats,
resources and endangered species, and the
value of the benefits are estimated from the
WTP survey results.

Habitats and Ecosystems

Coastal and marine ecosystems provide
food (major protein sources), building
materials (sand and rocks), firewood,
recreational opportunities, protection and
buffering from coastal hazards, carbon
sequestration, economic development
opportunities (e.g., tourism, commercial
fishery, mariculture, transportation), and
important life-support functions (breeding
and feeding grounds, nursery areas). The
WTP survey indicates the importance that
Xiamen places on fishery resources and
beaches. Mangrove conservation areas were
also delineated and mangrove planting
activities have been undertaken.
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Endangered Species

One important contribution of ICM in
Xiamen is the protection of endangered
species, such as the Chinese white dolphin,
egret and lancelet, including the designation
and zoning of preservation areas. The WTP
survey shows that the people of Xiamen value
the existence of these species.

Environmental services

Water bodies provide a value in terms of
being used as a receptacle of waste from
human activities. This service is usually not
recognized nor valued, resulting in the

dumping of waste beyond the carrying
capacity of the environment. In environmental
and resource accounting (such as those applied
in Chesapeake Bay and the Philippines), proxy
for the value of waste disposal services is
employed, using costs that often rely on
engineering pollution-control costs. The
environmental service value can also be
estimated by looking at the demand side.
Based on the WTP survey, the people of
Xiamen recognized this environmental service,
and were willing to pay for sewage treatment
to reduce environmental and health damages.
The local government, on its part, has invested
and put in a system for the collection,
treatment and proper disposal of waste.
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ICM Outputs and Program Costs

KEY IssuEes
Pollution

Prior to the 1980s, when industrial activity was
still at its infancy, the Xiamen economy was heavily
reliant on agriculture and fisheries. Pollution
associated with land-based activities was limited
and the waters of Xiamen, in general, were
considered unpolluted and clean. With the
designation of the city as one of the country’s
earliest special economic zones, the annual average
GDP growth rate reached 23.28 percent from 1981
to 2004. This was accompanied by an increase in
population (due to migration), which in turn
further accelerated
urbanization. The utilization of coastal and marine

industrialization and

resources not only became more diversified, but
was also intensified, resulting in severe space
competition, resource-use conflicts and pollution.
The desire to achieve economic development
significantly altered the coastal environment.
Through those years, monitoring data and analysis
of the concentration of COD, fecal coliform count,
total inorganic nitrogen, inorganic phosphorus, oil
in the seawater and sulfide and organic matter in
sediment, indicated serious pollution in areas such
as the Yuandang Lagoon and Maluan Bay (Chua
and Gorre, 2000). The adverse consequences of
unregulated economic growth and population
increase led to the reduction and deterioration of
natural habitats and living resources, siltation and
erosion, shoreline retreat, and blocking of
navigation channels.

Multiple-Use Conflicts

Use conflicts arose among the various sectors
relying on the bounties of Xiamen’s coastal and
marine resources, with the conflicts more
pronounced between the fisheries and port
construction sectors. Other conflicts include
mariculture, land reclamation, maintenance of
scenic tourism resources and marine environmental
protection. There was also a strong contention
between the need for environmental protection
and the issue of waste generation due to economic
activities. These conflicts and the resulting
problems are summarized in Table 1.

Inadequacy of Resource Management System

Since Xiamen’s economy depends on the sea
as the resource base for its survival and progress,
the socioeconomic development and well-being of
stakeholders are closely linked with the marine
environment. While efforts were undertaken to
manage the coastal environment and its resources,
China’s traditional coastal management system
could not keep up with the challenges of economic
growth.

There are three basic reasons why the previous
environmental management program was not
sufficient in dealing with the deteriorating
environmental conditions. First, there were
conflicting administrative jurisdictions and weak
coordination among the various government

agencies tasked to protect coastal and marine
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Table 1. Resource-Utilization Conflicts in Xiamen.

Type of Conflict

Specific Problem

Use conflicts

Multiple use of coastal zone and marine space
» Opyster culture and fish cages versus navigation
« Eel fry gathering versus navigation

Conservation and economic activities [ ¢« Amphioxus or lancelet fishing

» Coral reef fish harvesting

» Protection of white dolphin and egret

