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a b s t r a c t

The management effectiveness of Marine Protected Areas (MPAs) has gained more and more attentions
with an increasing research interest worldwide. An Environmental Performance Indicator (EPI) frame-
work is considered to be a good means for MPAs' management planning and assessment. As a peculiar
type of MPAs with Chinese characteristics, Special Marine Protected Area (SMPA) is still at an imperfect
stage in terms of its operation and management in China. There is a scarcity of research evidence of
SMPAs' management and its effectiveness evaluation as well. Focusing on this relatively new research
field, this paper aims to establish a conceptual model and an operable EPI framework for examining
SMPA's day-to-day management and evaluating its management effects, using Jiaozhou Bay Coastal
Wetland SMPA (JZBCWSMPA), the first SMPA of Qingdao, as a case study. The evaluation model and
indicator framework are developed via a comprehensive approach taking basic management ideas, in-
ternational well-known model, widely used indicator frameworks and specific features of the study area
into consideration. An expert ranking procedure is also conducted to aggregate the initial indicators. The
innovative features of this framework are described, such as it is not only a systematic framework
incorporating various kinds of indicators but also specifically practicable for the study area. It is expected
that the research outcomes will provide technical supports for JZBCWSMPA's management effectiveness
evaluation (MEE) and scientific references for decision-making and guiding for Qingdao's social-
economic sustainable development.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

Environmental management is a key element on ensuring pos-
itive environmental performance of an organization (Kolk and
Mauser, 2002). Marine environmental management has gained in
importance around the world in recent years. Numerous factors,
such as the rapid population growth and economic development,
over exploitation of resources, ecosystem destruction, marine
environmental pollution and increasingly marine disasters, lead to
a growing demand for effective and integrated marine environ-
mental management, ecological balance maintenance, and the

sustainable development of marine social and economic resources
and environment. Under this circumstance, various types of Marine
Protected Areas (MPAs) have been established and attracted more
and more attention worldwide (Wu, 2015; Zhu, 2009).

Relevant research and practical experiences in recent years
(Section 2) demonstrate that an MPA is considered as one of the
effective ways to protect the marine environment and ecosystem,
and to coordinate marine development and protection. At present,
the amount of MPAs is growing rapidly around the world, but there
are insufficient understandings on the management quality of
existing MPAs. Although full attention and concerns are given to
MPAs' management effectiveness evaluation (MEE), relevant sci-
entific research is still lagging behind. Some preliminary studies
have been done, but in-depth and specific exploitations are still
called for; the specific effects of MPAs are not yet completely clear.
In spite of some basic principles and methods of monitoring and
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evaluation in place, there is not a unified understanding on how to
evaluate and what effect it should be achieved (Section 2.2).

As shown in Section 2, it is difficult to define a single best way to
evaluate the management effectiveness for MPAs. Many have sug-
gested that an indicator framework and a set of complementary
and objective indicators should be developed (Kolk and Mauser,
2002). The concept and functions of indicators have been dis-
cussed byWu andWang (2011). More research is needed, especially
producing further useful indicators and providing operational
guidelines for evaluating management effectiveness of MPAs.

With regard to China, according to its national strategic
deployment of “improving the capacity of marine resource
exploitation, developing marine economy, protecting ecological
environment, resolutely safeguarding national marine rights and
interests, constructing the maritime power”, the construction and
development of MPAs are the basic components and important
guarantee of stepping towards themaritime power for this country.
MPAs are further divided into two major categories in China,
namely, Marine Nature Reserve (MNR) and Special Marine Pro-
tected Area (SMPA) (Wang, 2011) and SMPA is a specific type of
MPA with Chinese characteristics (Section 3.1). Previous experi-
ences show that SMPA is a good method to solve the contradiction
between the development of marine economy and the protection of
marine environment in China.

Compared with MNRs, the SMPA development and its related
research are even weaker. Few studies have been done on evalu-
ating management effects on policy formulation, environmental
performances and social influences for China's MPAs, especially
SMPAs. This paper will focus on examining the SMPA's day-to-day
management and its effectiveness evaluation using a specific SMPA
as a research example, which is a useful attempt and pioneering
exploration.

Jiaozhou Bay (JZB) is the “Mother Bay” of Qingdao, China, with
unique advantages in geographical location, natural resources and
environment (Liang et al., 2015; Yuan et al., 2016). Jiaozhou Bay
CoastalWetland Special Marine Protected Area (JZBCWSMPA) is the
first SMPA of Qingdao, which is called the “Kidney of Qingdao”.
Encompassing both terrestrial and marine zones, it has high envi-
ronmental and ecological values of national and international sig-
nificance. It is a complex and distinctive protected area because of
its sensitive and interconnected ecosystems and diverse natural
resources that requires special environmental care (Zhang, 2009).
In previous studies, extensive scientific investigations and research
have been conducted in JZB; a number of management activities
have also been undertaken with various experiences obtained
(Section 3.3). However, specific research related to JZBCWSMPA is
still limited since its establishment. Given that the JZBCWSMPA is
an environmentally sensitive area, it is necessary and important to
use an indicator framework to examine how effective the man-
agement is for this area. So far there has not been a systematic
indicator framework used for MEE of this area.

In this paper, an operable evaluation model will be developed to
estimate the SMPA's management effectiveness by taking
JBCWSMPA as a case study. Guided by the sustainable development
theory and relevant international and national standards, a sys-
tematic environmental performance indicator (EPI) framework
specific to JBCWSMPA will be established according to globally
well-knownmodel for management effectiveness evaluation, other
widely used indicator frameworks, features of SMPA and coastal
wetlands, and the specific nature of JBCWSMPA. An EPI ranking
procedure with an expert panel will be followed in order to pri-
oritize the indicators and reduce their number to produce an
operational indicator set.

Through exploring the SMPA management in more detail, this
research has substantial significance in enriching the field of SMPA

MEE, aiming to fill knowledge gaps, as well as to provide theoretic
and practical references for managers' decision-makings and
improving SMPA's day-to-day management. The evaluation model
and indicator framework established by this study can be used as
technical tools for JZBCWSMPA's MEE so that the management
strengths and weaknesses can be clearly understood. Future
perfection measures can be made more scientifically and rationally
in the decision-making process on the basis of evaluation results.
Therefore, this is helpful to assist in achieving the sustainable
development of JZBCWSMPA and coordinating the implementation
of Qingdao's strategic planning, “Protection around the Bay and
Development Encompassing the Bay”, in the future.

This paper is arranged as follows: in Section 2, a literature re-
viewwill be given on the management of MPA and its MEE; the EPI
initiatives and typical MEE framework will also been described in
this section; Section 3 will summarize SMPA, including
JZBCWSMPA and their current management status, as well as JZB
management related research; a supportive conceptual model will
be presented to evaluate the JZBCWSMPA's operation and man-
agement in Section 4, in which an expert ranking procedure will
also be conducted to aggregate the initial indicators; and Sections 5
and 6 offer discussion and conclusions, respectively.

2. Brief review of MPA and its MEE

2.1. MPA and its management

MPA is defined as “any area of intertidal or sub-tidal terrain,
together with its overlying water and associated flora, fauna, his-
torical and cultural features, which has been reserved by law or
other effective means to protect part or all of the enclosed envi-
ronment” (Kelleher, 1999, p.xi) by the International Union for
Conservation of Nature (IUCN) e the World Conservation Union. It
is usually established for different purposes, including “protecting
marine species and habitats, conserving marine biodiversity,
restoring fisheries stocks, managing tourism activities, and mini-
mizing conflicts among diverse resource users” (Pomeroy et al.,
2004, p.vii). MPAs can be divided into different types according to
different classification criteria (Kelleher, 1999). Their important
roles and particular functions have also been extensively discussed
in previous studies (e.g. Cai et al., 2011; Gallacher et al., 2016;
Kelleher, 1999; Leleu et al., 2012; Rees et al., 2015; Yang, 2010).

At present, most coastal countries have established a large
number of MPAs according to their own situations. The report on
“global conservation outcomes depend on marine protected areas
with five key features” was published by Nature in 2014, which
reviewed the MPAs' development status; for example, there were
only 118 MPAs at 27 countries in 1970, whereas the number
increased tomore than 5900 in 2010 (Edgar et al., 2014). Developed
countries, especially maritime powers such as the United States of
America (USA), Australia, Canada, etc., started earlier and have rich
experiences on the MPA operation. Thus remarkable achievements
have been built in various relevant aspects including theoretical
research, location selection and planning, legislation and policy,
operation and management, and monitoring and evaluation (e.g.
Brown et al., 2001; Clifton, 2003; Day, 2008; Jones and Burgess,
2005; Kelleher, 1996; Wu, 2015; Zhu, 2009). The MPA operation
and management involves many different departments with de-
mands of sufficient participation. Therefore, stakeholder partici-
pation and cooperation mechanism are favoured in the MPA
planning and management (e.g. Ban et al., 2012; Bennett and
Dearden, 2014; D'Anna et al., 2016; Fox et al., 2013; Gleason et al.,
2010, 2013; Islam et al., 2014; Ruiz-Frau et al., 2015; Sayce et al.,
2013; Zorrilla-Pujana and Rossi, 2014). Generally speaking, previ-
ous studies on MPAs focused more on locating and planning, roles
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