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Abstract

• In coastal management practice, the cost
bearers and beneficiaries of a policy or
program belong to different sectors of
the population. Therefore in the process
of policy development, special attention
needs to be paid to those sectors that
experience net costs or other negative
impacts compared to just those who
experience net benefits or positive
impacts.

This case study presents the rationale,
approach and justification for safeguarding
the interests of vulnerable communities
while
implementing
the
Integrated
Improvement and Management of the
Western Sea Areas Program (IIMWSAP) in
Xiamen. The socioeconomic benefits and
equity effect were first assessed, followed by
an analysis of the effects of the compensation
scheme on the vulnerable communities.
The case study highlights the results of the
analysis of the outcomes, experience, and
lessons learned from the implementation
of the program. These experiences are very
important to coastal cities in PR China
implementing the marine functional zoning
schemes, which unavoidably could impact
the welfare of the mariculture farmers and
other users.

• Access to an impartial and fair
compensation scheme for losses and
damage by vulnerable households and
communities is an essential aspect
of coastal development projects as
demonstrated in Xiamen’s Western Sea
areas.

This section is part of the book:
Chua, T.-E., L.M. Chou, G. Jacinto,
S.A. Ross, and D. Bonga. (Editors).
2018. Local Contributions to Global
Sustainable Agenda: Case Studies in
Integrated Coastal Management in the
East Asian Seas Region. Partnerships
in Environmental Management for
the Seas of East Asia (PEMSEA) and
Coastal Management Center (CMC),
Quezon City, Philippines.

• A lead group with high authority and
coordination capacity is imperative in the
design of a compensation scheme, in that
the scheme involves many challenging
issues that need the cooperation and
collaboration of various concerned
government agencies and stakeholders.

* Email: brpeng@xmu.edu.cn

Background
Integrated coastal management (ICM) is
an effective approach for solving sea area
use conflicts, protecting ocean and coastal
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environment and the ecosystems therein, and
promoting the efficient use of marine resources.
If the benefits of an ICM program are greater
than the costs, the implementation of ICM is
considered economically viable and such program
is expected to enhance the welfare of the whole
society. However, in practice, the implementation
of an ICM program may also imply reallocating
marine resources in terms of use and space.
Public policies have “distributional effects” that
can affect different segments of the population
(e.g., income groups, race, sex) and the economy
(e.g., agriculture, manufacturing, etc.). Those
who bear the costs of a policy or program and
those who enjoy its benefits may not be the same
people.
Thus, equity assessment must be conducted
to examine the magnitude as well as the
distributional effects of the ICM program on
sectors, especially on those disadvantaged or
vulnerable communities. Equity assessment
provides decisionmakers a better understanding
of the economic effects of a policy or program
and should enable them to develop a more
appropriate compensation scheme (NCEE, 2014).
The Western Sea areas (WSA) surround the
western part of the island city of Xiamen
where development was characterized by rapid
industrialization, urbanization, and population
growth during the past three decades, with
consistently high economic growth. Such
development resulted in more diversified and
intensified utilization of natural resources in
the sea area. Competing and conflicting uses
of the coastal and marine space were severe
among different users, especially transportation
and aquaculture. In addition, large-scale land
reclamation led to a 58% loss of sea area,
significantly altered the shoreline, polluted
the coastal environment, seriously destroyed
the natural ecosystems, and depleted tourism
resources.
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According to the marine functional zoning
(MFZ) scheme, the designated dominant function
of the WSA was for port and transportation
development while tourism and protection of
endangered species could be accommodated as the
secondary function (Fang and Ma, this volume).
However, at that time, most of the sea areas
were already densely covered by floating cages
and oyster rafts, which hindered navigation and
future transportation development. Management
interventions became necessary to ensure
compliance with the MFZ scheme. Hence, in
2002, the Xiamen City government initiated the
IIMWSAP with due consideration of the planning
requirements of the zoning scheme.
The geographical extent of WSAP covered 77 km2
of the water area and 60.7 km2 of adjacent land
area (Figure 1; OMO and POITWS, 2011). The
objectives and the key projects of the program
included:
1.

Maluan Bay – to improve the hydrological
condition, increase the tidal influx, and then
significantly improve the water quality of
Maluan Bay through dredging and opening
up Maluan Dam, which was built in the
1970s. The water area would increase from
3 to 8 km2 after the completion of the project
and the area around Maluan Bay would be
transformed from a dominantly agricultural
area into a sub-center of the city.

2.

Mudflat around WSA – to restore the coastal
ecosystem by replanting mangroves; increase
the space for tourism by enlarging the water
area; restore natural habitats of uninhabited
island; construct harbors for tourists; and
create more land for urban development
through restrictive coastal reclamation.

3.

Shoreline around WSA – to increase the
shoreline for harbor/port and tourism
development by integrating and transforming
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Figure 1.
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The geographic extent of IIMWSAP.
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existing shoreline use through improvement of
seaside scenery and natural habitat restoration
and management as well as through increasing
coastal land area for urban development.
4.

5.

Water quality of WSA – to construct a waste
water collection system and sewage treatment
plant for reducing pollutant discharge into the
Western Seas to improve its environmental
quality.
Relocation of mariculture practices – to
implement the MFZ scheme by removing
floating fish cages and rafts for oyster and

mussel culture in the area; reduce use
conflicts between shipping and mariculture
practices; and reduce pollution caused by these
mariculture practices; and thereby achieve
efficient use of marine resources and improve
scenery of the Western Sea areas.

Approach and Methodology
First, this study estimated the socioeconomic
benefits of IIMWSAP under different discount
rate scenarios by identifying and quantifying
the benefits and costs of impacted sectors
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following the standard framework for benefit–
cost analysis (BCA) (Boardman, et. al., 2006).
Next, the subpopulations likely to be affected
by the program were identified. After which the
costs and benefits estimated for the BCA were
disaggregated to conduct the distribution effects
and equity assessment of the IIMWSAP. According
to the above assessment, the vulnerable groups or
communities that would be seriously affected by
IIMWSAP were identified. Lastly, the methodology
for developing compensation measures appropriate
to the local conditions was developed.
It must be pointed out that ICM programs could
result in uneven distribution of benefits and costs
over time, perhaps spanning several generations.
This intergenerational equity effect is, however, not
included in this case study.

Results
1. BCA. By achieving the above project objectives,
the IIMWSAP would greatly improve
the shipping traffic of the WSA and the
corresponding port industry by: increasing
deepwater port for bigger vessels; reducing
siltation; minimizing sea use conflicts; restoring
coastal ecosystems; increasing scenery sites for
tourism development; and creating more and
high-valued coastal land area for real estate
development. The above projects would require
a large amount of financial investments. A
thorough analysis of the financial implications
and socioeconomic benefits under different
discount rate scenarios was conducted by
identifying and quantifying the benefits and
costs to impacted sectors.
Table 1 shows that the net benefits of
IIMWSAP were RMB 6.2 billion (US$ 976
million) with the benefit-cost ratio of 1.77
under a discount rate of 4.5%. Even with a high
discount rate of 9%, the net benefits reached
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RMB 3.38 billion (US$ 532 million). From the
standpoint of the whole society, the program
would be economically efficient.
2. Distribution effect on vulnerable groups. The
BCA showed that the implementation of
the program would improve the welfare of
the society. But BCA gains and losses were
weighted equally regardless of to whom they
accrued (NCEE, 2014). In practice, cost bearers
and beneficiaries of a policy or program
belong to different sectors of the population.
In the process of policy development, more
attention should be paid to those sectors
(subpopulations) that experience net costs
or other negative impacts than to those who
experience net benefits or positive impacts. Of
particular importance was the identification
of vulnerable communities, whose livelihoods
might be seriously affected, in order to develop
appropriate compensation measures.
Table 2 lists the benefits and costs of each sector
(subpopulation) affected by the IIMWSAP.
In this program, benefits and costs to four
categories were analyzed: business, farmers,
government, and the general population.
Implementation of the program would provide
more space and resources for the development
of port and transportation, tourism, and
real estate. The investors and employees of
these industries were the beneficiaries of the
program. Their net benefit was calculated at
RMB 2.57 billion (US$ 404.2 million). All the
citizens of Xiamen would be the beneficiaries
as a result of environmental improvement.
Although the benefit to government was
negative, it could benefit from the increase of
taxes arising from the economic development.
Mariculture farmers in the WSA were the
most adversely affected. They lost their main
production resources, the mariculture sea area
on which their livelihoods mainly depended.
They could not also benefit from other new
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Table 1.

Benefits and costs of IIMWSAP (in RMB million).
Discount rate =2%

Discount rate =4.5%

Discount rate =9%

Benefits
Economic sectors
Port and shipping

773.9

572.55

348.44

Tourism

1,872.89

1,388.24

848.86

Real estate

8,245.01

6,630.17

4,569.72

Sub-total

1,0891.8

8,590.96

5,767.01

Increased carrying capacity

218.96

161.5

97.63

Amenity value

1,182.6

880.32

542.6

Scenery value

1,916.31

1,502.4

1,023.68

Habitat

1,532.37

1,130.3

683.29

Increased property value

2,426.23

1,930.12

1,354.49

Decreased external cost

30.96

22.61

13.37

Environmental sectors

Sub-total

7,307.43

5,627.25

3,715.06

18,199.22

14,218.2

9,482.07

21.21

17.71

13.56

Engineering cost

6,892.15

6,019.86

4,771.71

Compliance cost

1,983.32

1,530.26

1,007.99

558.73

444.75

312.48

Total

9,455.41

8,012.58

6,105.74

Net benefits

8,743.81

6,205.62

3,376.33

1.92

1.77

1.55

Total
Cost
Cost of policy

Social costs

Benefit-cost ratio
Data source: ESRC (2005)

economic opportunities of the program
because of their low financial capability and low
education levels. At the same time, they were
made to undertake the costs of the program,
including the compliance cost resulting from
MFZ scheme in terms of the loss of aquaculture
facilities and juvenile fish, the loss of income
from mariculture practices, and the high social
costs resulting from unemployment.
Before 2002, there were 55,154 floating fish
cages, 306 ha of floating rafts for oyster and

mussel culture (rope culture), and 1,543
ha of mudflats used for bivalves culture
(bottom culture) in the WSA. A total of 6,639
families and 17,337 laborers were involved in
various forms of mariculture practices, which
accounted for 60% of the total labor force of the
coastal fishing villages in WSA (ECC, 2002).
The implementation of the program resulted
in the loss of income of the fish farmers
amounting to RMB 132 million per year (US$
20.8 million). The costs of the mariculture
farmers were estimated to reach RMB1.97
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Table 2.

Distribution of benefits and costs of IIMWSAP (in RMB million).
Business

Farmers

Government

All people

Benefits
Economic benefits

8,590.96

Environmental benefits

5,627.25

Cost
Cost of policy
Engineering cost

17.71
6,019.86

Compliance cost

1,530.26

Social costs
Net benefits

2,571.1

443.31

1.44

-1,973.57

-19.15

5,627.25

Discount rate = 4.5%
Data sources: Personal calculation according to ESRC (2005)

billion (US$ 310 million), accounting for about
25% of the total cost of the program. They
would be the communities most affected by
the program if a well-designed compensation
scheme was not implemented.

3. Compensating the vulnerable communities of
WSA. In WSA, the mariculture farmers were
not well-organized and were less capable of
representing their own interests. They were
economically disadvantaged or vulnerable
due to their relatively low income. In order
to safeguard the interests of the aquaculture
farmers and to reduce net loss of their welfare,
the Xiamen City government developed a set
of compensation schemes to minimize the
equity effect of the program.
3.1 Developing the compensation scheme

a.
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Establishment of a lead group with authority
to make decisions. A lead group for the
program was set up to coordinate key actions

of the program. The executive deputy mayor
was appointed to serve as the director of
the program assisted by two deputy mayors
in charge of marine affairs and planning,
while a deputy director of Xiamen People’s
Congress and a vice chair of Xiamen Political
Consultative Committee served as deputy
directors of the lead group. Other members
included the directors of related city
government agencies and the heads of the
related districts (Figure 2). The organizational
structure ensured effective coordination
in making appropriate decisions on all
aspects of the program including the related
compensation scheme.
The impacted districts, Xinglin, Jimei, Huli,
and Haicang, also established corresponding
lead groups, which organizational structure
was similar to that of the city level with the
head of each district playing the leadership
role. Every district set up working teams
to investigate the loss of mariculture
practices, to collect the claims of farmers,
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and to design the appropriate compensation
standard and address issues arising from daily
activities involving compensation scheme
implementation.
b. Designing an equitable and transparent
compensation scheme based on the outcomes
of field surveys. The working teams went
to every affected village and visited every
affected household to explain and promote

Figure 2.
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the objectives of the program to secure
understanding and support of the affected
fish farmers. The members of the working
teams stayed with the fish farmers for one
year and surveyed the cultured species, areas,
revenues, and costs of the mariculture practices
in different seasons to more accurately
assess the loss of mariculture practices
resulting from the implementation of the
program. The draft compensation scheme

The organizational framework of the lead group of IIMWSAP.
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was then developed based on the results of
the investigation. Although there were no
outright representatives of the fish farmers in
the working teams, the draft compensation
was circulated to the community, calling for
opinions of the stakeholders through public
hearings and other roundtable meetings. The
transparency of the process was ensured, and a
special telephone hotline was made available to
receive public complaints.
The lead group of the program adopted a
dynamic and pragmatic approach in addressing
the concerns of the affected fish farmers.
For example, after the announcement of the
implementation of the zoning scheme, many
fish farmers were worried that they would
suffer serious financial losses due to large
supply of farmed fish flooding the market.
Such concerns were mitigated by encouraging
the purchase of farmed fish by government
officials and citizens, tax preferences for those
firms buying the fish from WSA, disseminating
information, and expanding the sales channels,
etc. The compensation scheme was finalized
after close consultation with the concerned
vulnerable communities.

juvenile fish as well as other revenue losses
resulting from the program. The losses
of different mariculture facilities were
calculated based on investment, durability,
and depreciation. The losses of mariculture
profits were estimated according to cultured
species, their market prices, and costs. The
losses due to the disposal of juvenile fish were
estimated according to their market price.
All estimates were based on the findings from
the field survey. The compensation standard
was the sum of losses from aquaculture
facilities, disposal of fingerlings or juvenile
fish, and profits for two years. In total, the
cash compensation reached RMB 211.54
million (US$33.3 million). This was shared
by city and district public finance according
to an agreed ratio of 7:3 (i.e., the city level
financial department shouldered 70% of the
compensation expenditure, and the rest by the
district financial department).
b.

Policy support to rural industries. The
program facilitated the restructuring of local
industries in WSA through a set of policies
and incentives to support rural economy
including tax exemption, land preference, and
financial support to projects invested by the
impacted fish farmers. The city and district
finance bureaus allocated RMB 15 million
(US$ 2.4 million) budget to establish a special
fund for supporting the development of rural
economy for the displaced fish farmers. Also,
each government agency was asked to provide
technical support to the fish farmers’ project.

c.

Policy on employment. Considering the low
education level and low labor skills of the fish
farmers, the government initiated free training
programs to promote their competitive ability
in the labor market to enable them to find
alternative jobs. More job opportunities were
made available for the affected fish farmers.
For example, public service appointments such

3.2 Implementing the compensation scheme

In general, government can mitigate the
decreased household and business incomes
by reducing tax revenues and increasing
expenditures on income security programs
(the automatic stabilizer effect), employment
training, food and housing subsidies, and
other fiscal line items. Despite the above
considerations, the compensation scheme
for the fish farmers was finally implemented
covering the following components:
a.
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Cash subsidy. The scheme compensated
losses arising from the removal of mariculture
facilities and the disposal of fingerlings or
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as those related to sanitation and security
were prioritized for fish farmers at the age of
45 and above. Public and private companies
were also encouraged to employ the impacted
fish farmers.
d. Minimum living standard. Before 2002, the
minimum living standard system adopted in
Xiamen did not cover the fish farmers. The
lead group therefore decided to include all
the affected families in the system. As such
the minimum living standard of the fish
farmers was the same as the city’s standard,
comparatively higher living standards than
in other rural areas. The required budget
was covered by the city finance. The policy
ensured that the affected fish farmers were
able to meet basic living standards.

Lessons Learned
1.

It is very important and necessary to check
the “distributional effects” of an ICM
program and integrate this consideration into
decisionmaking process. Compensating the
vulnerable communities of an ICM program
was an essential way to ensure social justice
and to secure the continued support of the
public.

2.

A lead group with high authority and
coordination capacity is imperative in the
design of a compensation scheme. The
scheme involved many issues (such as land,
finance, environment, tax and employment),
which needed the cooperation and
collaboration of various government agencies.
Transparency, fairness, sufficient consultation,
and concerns over the interest of the
vulnerable group were essential principles for
the development of compensation scheme.
Promptly solving the reasonable claims of
vulnerable groups was very important to
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defuse social complaints and smoothen the
process of ICM program implementation.
3.

Cash compensation was an effective approach
to directly reduce the losses of the concerned
community, while enhancing the financial
ability of alternative livelihoods or starting
new businesses. Enhancing skills through
employment training and providing job
opportunities were also important elements
for transforming the affected fish farmers as
skilled workers in the rural industries.

4.

Xiamen’s experiences can be adapted
to conditions in other coastal cities
implementing the MFZ scheme under
the ICM framework. However, not all
coastal cities have the same financial
capability as Xiamen to compensate affected
communities and households in cash. In
such cases, appropriate policy to accord
land use preference and to enhance business
opportunities can be considered. Innovative
institutional arrangement to endow property
rights of sea area to fish farmers can be an
effective approach to encourage them to
invest in and benefit from the new industries/
enterprises.
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