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abstract

This paper aims to propose Total Economic Value (TEV) framework for Pulau 
Payar Marine Park (PPMP). Currently, TEV framework for PPMP revealed a few 
components despite infeasibility of certain main scientific data to be acquired and 
also under assumption of non-climate change phenomenon. With the MPA exposures 
towards recent climate change phenomenon, this paper explored the extended areas 
in Pulau Payar that might contribute either positively or negatively to the value of the 
PPMP which will assist in marine park management in their policy making. This study 
conducted along the qualitative paths in which information are gathered through focus 
group discussions and empirical study relevant to the calamity of coral bleaching. The 
findings illustrate that there are eight (8) items would contribute to the use and non-use 
value of the TEV framework. 
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1.0 introduction

Marine protected areas or MPAs in Malaysia is a gazette area by the government to be 
conserved and protected or even preserved certain resources. These MPAs are managed 
by Department of Marine Park (DMPM) in Peninsular Malaysia and at the federal 
territory, Sabah Parks in state of Sabah, and Sarawak Forestry in state of Sarawak. 
Generally, there are many forms of MPA either in term of management style or even 
the reason of the establishment, namely a few such as marine sanctuaries, ocean parks, 
national parks and marine wildlife refuges. 

IUCN (2017) stated that Marine Protected Areas (MPAs) involve the protective 
management of natural areas so as to keep them in their natural state. MPAs can 
be conserved for a number of reasons including economic resources, biodiversity 
conservation, and species protection. They are created by delineating zones with 
permitted and non-permitted uses within that zone. 
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In a broader sense, MPAs is established to limit human activities that might affect the 
natural resources of ecosystem and biodiversity in certain parameters of zoning areas. 
The arising issue is whether MPA worth it to be protected and if so, what are the values 
and which components should to be included in the valuation. 

In the past, management decisions on natural resources were usually based on traditional 
economic theory, in which only market costs and benefits were considered. Under 
this system, natural resources were deemed as free and not accounted for in decision-
making processes. Valuation of non-marketed goods, in this case, protected areas, could 
help provide a step towards better-informed decision-making. This requires evaluating 
natural resources in monetary terms. 

Abide the issue of the uncertainty in estimating the value of MPAs, many valuation 
approaches are appropriate and could be used simultaneously in measuring each of the 
identified components. In this study, Pulau Payar Marine Park (PPMP), which is under 
DMPM management, is selected to be examined. PPMP is an island situated off the 
coast of Kedah with an area of 31.2 hectares and an approximate length of 1.75 km and 
about 500 meter wide (DMPM, 2017). This island has been gazette as MPA since 1994 
where two (2) nautical miles from coast line is under no-take zone area. 

In year 2011, an exploratory research on economic valuation on the ecosystem and 
biodiversity for PPMP had been done under DMPM grant (Hasnan et al., 2012). This 
study revealed a few components had contributed approximately around RM174 million 
values to PPMP despite infeasibility of certain main scientific data to be acquired and 
under “freeze” or ceteris paribus assumption of climate change phenomenon.

With the MPA exposures towards recent climate change phenomenon such as coral 
bleaching, tsunami and ocean acidifications, there is a necessity to revisit the framework 
of PPMP valuation.  Thus, this paper aims to explore the extended areas in Pulau Payar 
that might contribute either positively or negatively to the value of the PPMP which 
will assist in marine park management in their policy making. 

2.0 literature review

Estimating the value of ecosystems and biodiversity could be done through a variety 
of valuation approaches. GIZ (2012) listed five approaches with ten different methods 
in assessing each of identified components that are feasible to be measured. The five 
approaches are market price (Bockarjova & Botzen, 2017), revealed preference (Lee, 
Kim & Hong, 2016), cost based (Baig, Rizvi, Pangilinan & Palanca-Tan, 2016), stated 
preference (Lee, Kim & Hong, 2016) and transfer of value (Boyle & Parmeter, 2017). 
Whereas, the methods to apply each approaches including contingent valuation (Del 
Giudice & Del Paola, 2016), travel cost (Jala & Nandagiri, 2015), hedonic price (Liu & 
Ichinose, 2017), benefit transfer (Boyle & Parmeter, 2017) and many others.

Due to the complexity in getting the data, many studies doing the economic valuation 
based on only one variable which commonly is bequest value and being measured 
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through willingness to pay (WTP). Among WTP studies are Hjerpe &Hussain (2016), 
Gatto et al. (2014), Bakaki & Bernauer (2016), and Ibrahim et al. (2017). Meanwhile 
for WTP studies related to marine parks in Malaysia, it can be seen from Faizana, 
Sasekumar, & Chenayah (2016), Akhter & Yew (2015), and Yacob, Radam & Shuib 
(2009). 

Albeit there are many methods and approaches to do economic valuation of ecosystem 
and biodiversity, the total value cannot be measured just using a single method due to 
their different characteristics and procedures. As a consequence, a hybrid technique 
is required in assessing a total economic valuation as being done by O’ Gara (2007), 
Hasnan et al. (2012), and Ayenew & Tesfay (2015). 
 
The economic valuation of ecosystem and biodiversity comprises a few measurable 
components even though the marine parks goods and services are invaluable. For Pulau 
Payar, Hasnan et al. (2012) used two main components, which are use value and non-
use value as study done by O’ Gara (2007) at Vitu Levu Island in Fiji and Edwards 
(2014) in the South Coast Marine Conservation area, St Vincent and the Grenadines. 
Besides that Hasnan et al (2012) had broken down the use value into extractive and 
non-extractive, and further identified seven variables.

3.0 methodology

This study conducted along the qualitative paths in which information are gathered 
through focus group discussions (comprised of experts from DMPM). This focus group 
session was organized through a briefing and brainstorming in generating ideas and 
captures the main issue surrounding marine parks globally and in Malaysia particularly 
for PPMP. Further, the relevant scientific documents (reports from observations and 
experiments) published in relevant to the calamity of coral bleaching in the surrounding 
area in 2010.   

Figure 1. Two phases of data collection

 

 

Figure 1:  Two phases of data collection 
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The focus group also used to increase the content validity of the measurements. The 
feedback from this session was used to devise the final version of interview protocol. 
To achieve this, all relevant information was explored within the two phases of data 
collection employed and for which specific intentions were achieved and are described 
in figure 1.

4.0 Findings

Based on the preliminary investigation, the following elements are classified as the 
variable modules for the simulation: capture fisheries, tourism, research and education, 
aesthetics, coastal protection, carbon sequestration and bequest value. Meanwhile, 
biological support from fisheries, turtles and seabird are the new elements built-in the 
TEV Framework. These elements are classified respectively as either benefits or costs 
to the PPMP’s stakeholders as illustrated by figure 2.

TEV FRAMEWORK FOR PULAU PAYAR MARINE PARK
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Figure 2. TEV Framework for Pulau Payar Marine Park
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This model is an adaptation of Hasnan et al (2011) with the displacement of capture 
fisheries module (extractive direct use) into different categories. This is reflected by 
specific policies applied to Pulau Payar Marine Park (the national policy that outlines 
prohibitions for all catchments, harvest and related activities within Pulau Payar Marine 
Park and two nautical miles of surrounding sea zone from the shore measured at the 
lowest low tide). Besides that, this study also places coral reef and aquarium fishes 
modules as an aesthetic components under non-extractive category.

5.0 Discussion and conclusions

MPA exposures reflect the potential calamities that affect the economic values of the 
MPA such as follows:

Table 1 

PPMP MPA Exposures

item mPa exposures

1 Climate Change Phenomena 
2 Fishing
3 Tourism
4 Pollutions

It is indisputable that each individual variable module reflected in this study has grown 
significances in gaining greater sustainability in the PPMP’s Total Economic Value 
(TEV).  As a result, efforts to ensure the world worth inherited by the next generation 
are bequeathed.  The risks of climate change such as more intense weather, higher 
ocean water temperature, changing rainfalls and rising oceans are imminent. Globally, 
these changes will result in intense competitions for new resources, territorial change 
and as well as disruption to trade patterns, all of which have the potential to cause 
global conflicts.

As of now, climate vulnerability like global warming is already a major threat for the 
earth inhabitants.  Heat has changed the way of life in certain parts of the world in a 
rather dramatic fashion.  Starvation in some parts and forest burning in the other, have 
created enough trouble to the world society.  High water temperature has led to the 
extinction of marine biodiversity in many of the world’s marine parks. Consequently, 
this phenomenon could result in making the world a riskier place than ever.  
 
Locally, Malaysia has also experienced many tragedies associated with the climate 
change phenomena over the last decades. Coral bleaching, tsunami and ocean 
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acidifications have, among others, contributed to the ill-fated calamity surrounding 
people and environments, terrestrially or aquatically. 

Consequently, in managing the marine parks toward greater sustainability, it is of 
grave needs for the managers of relevant authorities (DMPM, for instance) to occupy 
an effective management tool that can help simulate more precisely the immediate 
and long term TEV effects in view of changes imparted by the relevant phenomena 
on relevant variable modules.   This could lead to a better capability to derive good 
strategies for immediate actions that can reduce the MPA exposures’ risks when such 
calamities take place. For that, the use of mathematical based simulation model is 
deemed to be highly efficient. 
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