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Strengthened multi-stakeholder
linkages in valuation studies is
critical for improved decision
making outcomes for valuable
mangroves — The Malaysian
case study
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Engineering, University of Plymouth, Plymouth, United Kingdom

Mangrove forests in Southeast Asia are continuously declining as a result of
unsustainable practices, partly due to limited recognition of the value of
mangrove services in land use decision making. Valuation practitioners have
assumed that monetary valuation should inform local and national decision
makers to ensure sustainable management of mangrove resources. For
ecosystem service valuation to be of use to decision makers, best practices
should be adhered to such as having straightforward policy questions and
strong stakeholder engagement from the onset of valuation studies, suitable
choice of valuation methodologies, and the ability to effectively demonstrate
causal links between drivers of ecosystem health, change, and resource users.
This study, focusing on the Malaysian case study, assessed the effectiveness
and challenges of local ecosystem service valuation studies in informing
mangrove management decisions against a set of global best practices. A
systematic review approach was undertaken to identify relevant Malaysian
mangrove ecosystem service valuation studies. Of 184 studies identified, only
17 provided monetary values for mangrove ecosystem services. These studies
valued nine different mangrove ecosystem services, with the cultural
ecosystem services of tourism being the most frequently valued. Most of the
valuation studies were designed to raise awareness of the value of ecosystems
(64.7%). Other intended uses included determining appropriate charging rates
for mangrove uses (17.6%), comparing the costs and benefits of different
environmental uses (11.8%), and providing a justification and support for
certain decision making (5.9%). Overall, mangrove valuation studies in
Malaysia were characterized by weak multi-stakeholder engagement, non-
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standardized valuation units across the whole country, limited dissemination of
the valuation outcome, and cursory references to the potential use of
mangrove ecosystem services. Most of the studies did not exert apparent
influence on mangrove management. Future valuation studies in Malaysia and
the Southeast Asian region should aim to build more robust engagement
between valuation practitioners and key stakeholder groups, especially
decision makers, at all stages of the study process and incorporate a clear
dissemination strategy for sharing results.

KEYWORDS

ecosystem service assessment, policy making, southeast Asia, natural resources,
decision making, result dissemination

1 Introduction

Worldwide, mangrove ecosystems are in decline due largely
to unsustainable anthropogenic activities and the effects of
climate change (Gilman et al., 2008; Friess et al., 2019). One of
the factors contributing to the continual loss of mangrove
ecosystems is the limited understanding of the value of
mangrove ecosystem services, and their consequent omission
in public decision and policy making (Brander et al., 2012). This
is despite mangroves being widely recognized as a vital nature-
based solution to mitigate climate change impacts, particularly
for their ability to sequester and store blue carbon (McLeod and
Salm, 2006; Zeng et al., 2021). Decision-makers worldwide have
thus been urged to increase efforts to conserve remaining
mangrove forests and rehabilitate degraded ones (Duarte et al.,
20205 Ellison et al., 2020).

Ecosystem services are the direct and indirect contributions of
ecosystems to human well-being (TEEB, 2010). Notable ecosystem
services from mangroves include provisioning services such as
timber extraction and coastal fishery production; regulatory
services such as storm surge and erosion protection, and climate
regulation; supporting services such as carbon sequestration and
primary production; and cultural services such as recreation, and
knowledge-based activities. The practice of ecosystem service
valuation quantifies the flows of goods and services from natural
capital assets (including mangroves) and assumes that they are
manageable by stakeholders and decision makers (Daily et al., 2009;
Tisdell and Xue, 2013). In doing so, valuation aims to ensure that
the value of ecosystems and the services they provide is better
recognised in policy decision-making processes (Daily et al., 2009;
Pendleton et al,, 2015). For example, valuation of ecosystem services
can support decision-makers to make comparisons between
alternative management regimes (van Oudenhoven et al., 2015).
Valuation has also enabled cost estimation for the purposes of
setting insurance policies and assessing the cost of climate disaster
prevention (Bayraktarov et al., 2016; Beck et al, 2020). In the
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context of mangroves, ecosystem service valuation studies appear to
have gained higher traction in recent years to support decision
making (Barbier et al., 2011; Mukherjee et al., 2014; Himes-Cornell
et al., 2018a).

Common methods used for natural resource valuation can be
categorized into two broad groups: revealed preference methods
(such as market price, travel cost and production function) and
stated preference methods (such as contingent valuation and
conjoint analysis). The former rely on individual preferences for
services with definite market value, whereas the latter survey
individuals’ stated preferences in value for a given change in a
natural resource or services (DEFRA, 2007). In the context of
mangroves, the benefit transfer method appears to be one of the
most commonly used valuation methods (Himes-Cornell et al.,
2018b). Benefit transfer allows researchers to transfer ecosystem
service values calculated in previous studies for ecosystems similar
to the one(s) they are studying. The method may circumvent the
need for costly and time-intensive field valuation studies (TEEB,
2010). However, benefit transfer has a number of shortcomings.
For example, values may be inflated as they are estimated from
global values, such as those from Costanza et al. (2014), who
originally created values by statistically extrapolating value
estimates to entire biomes (Pendleton et al., 2015). Moreover,
benefit transfer values can be laden with inaccuracies due to the
use of values for one site that were originally calculated for another
biophysically, ecologically and socioeconomically distinct location
(Emerton, 2014; Himes-Cowell et al., 2018b). Valuation studies
that rely heavily on benefit transfer data (secondary data) also
suffer from insufficient primary studies or meta-analyses that
include comprehensive socio-economic information (Himes-
Cornell et al., 2018b), which could be vital to decision making.

To date, a number of ecosystem service valuation guidelines
are available that are intended to ensure that the true value of
ecosystems services provided are properly taken into account in
supporting decision making (e.g. DEFRA, 2007; Stelk and
Christie, 2014; Schuster and Doerr, 2015). Several enabling
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conditions and lessons learnt for ecosystem service valuations
have been identified to ensure such studies are effective or
appropriate to the relevant decision makers (Laurans et al,
2013; Waite et al.,, 2015; Torres and Hanley, 2017). One key
recommendation for valuation practitioners is to craft a sound
valuation methodology that is suitable to the local context and
can effectively convey relevant information to decision makers.
Having clear policy questions from the onset of valuation studies
will improve relevance of results or recommendations and
facilitate their use (McVittie and Moran, 2010; Waite et al.,
2015). Policy questions can address, for example, the ecosystem
services at stake, the policy options for these services, or the
effects of policy change on them (Schuster and Doerr, 2015;
Waite et al., 2015). Strong stakeholder engagement and local
partnerships (Torres and Hanley, 2017), and clear presentation
of methods and limitations (Lange and Jiddawi, 2009; Himes-
Cornell et al., 2018a) are important characteristics for increased
uptake of ecosystem service valuation studies. This highlights the
importance of transdisciplinary cooperation, and the need to
combine knowledge and data from different sources and
multiple stakeholders, such as from economists, political,
communication and natural scientists.

Valuation practitioners may have limited understanding of
the circumstances and realities of policy making, the political
climate, concerns around rights and the needs of stakeholders
and thus unintentionally create barriers to effective use of
ecosystem valuation outputs (Kenter et al., 2015; Torres and
Hanley, 2017). Many types of information are required to
support land-use decision making such as budgets, details of
social, political and equity concerns, and understanding of how
decisions result in benefits to the beneficiaries and wider
stakeholders, often in a constrained time period (Rogers et al.,
2015). Decision makers have often lamented that results from
valuation studies are not sufficiently relevant to inform socially
optimal decisions (Vatn and Bromley, 1994; Torres and Hanley,
2017). The lack of uptake of valuation outputs can be further
exacerbated by decision makers’ lack of familiarity in the
language and axioms of ecosystem service valuation (Laurans
et al, 2013). Incorporating causal chains in an ecosystem service
assessment has been advocated as a means to help decision
makers by expanding the focus beyond ecological outcomes to
social outcomes caused by the ecological changes (Wainger and
Mazzotta, 2011; Olander et al., 2015).

While a number of enabling conditions can be facilitated by
valuation practitioners, there are external conditions that are
beyond their control, such as the local political climate,
governance, and economic dependence on the ecosystem services
(Waite et al., 2015). Good governance within and among
governments and other stakeholder organizations is needed to
facilitate the use of scientific information in decision making
(Nursey-Bray et al,, 2014). The existence of legal authorities that
develop conservation-oriented policy and legislation can further
levy the incentive to use valuation results in the form of establishing
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protected areas or charging entrance fees (Waite et al., 2015). For
example, as a result of a valuation study in close consultation with
local communities, the federal government of Mexico had created
marine protected areas near Cancun and approved the setting up of
marine park entry fees to finance park infrastructure, staff, and
environmental education campaigns (Rivera-Planter and Mufoz-
Pifia, 2005). On the other hand, in instances where government
capacity is limited, valuation studies can help support the
development of a legal framework or encourage natural resources
protection enforcement capacity (see UNDP Equator Initiative Case
Study Series - Community Mangrove Forest Conservation of Baan
Bang La, Thailand, and Mikoko Pamoja, Kenya). By engaging
closely with policy makers, valuation experts can ensure that their
studies are tailored to decision-making needs with applied uses.
Valuation studies are also more likely to be in demand and inform
decision-making when there is high dependency or threat-driven
urgency on the natural resources of concern. Therefore,
capitalization of the opportunities from these external enabling
conditions is critical to maximize the impact of valuation studies in
informing decision makers (Waite et al., 2015), especially for
countries like Malaysia with has traditionally prioritised economic
development over conserving natural resources (Mokthsim and
Osman Salleh, 2014).

Malaysia has the third highest mangrove extent globally
(Hamilton and Casey, 2016) but experienced a mangrove area
decline rate of approximately 793 ha per year (0.13%) between
1990 and 2017 (Omar et al,, 2019). Much of the forest clearing
was for urban development (e.g., infrastructure, housing) and
economic development activities (e.g., commercial-scale
agriculture and aquaculture). (Pourebrahim et al., 2011;
Shahbudin et al., 2012). These destructive activities were also
linked to exacerbation of coastal erosion and hardship faced by
coastal poor (Hattam et al., 2020; Ruslan et al., 2022). While
inevitable, the extent of mangrove destruction is arguably
preventable to some extent. In a case study of the highly
urbanized mangroves of Klang Islands, Peninsula Malaysia,
Hattam et al. (2020) identified that private sector stakeholders
have a low interest in, but high influence on local mangrove
forests. Hattam et al. (2020) further noted that education and
awareness raising of the importance of mangroves will be
important for helping decision makers to reduce destructive
activities. This suggests a role for valuation studies that can
clearly articulate the importance of mangrove services and
support cost benefit analyses. To date, there are considerable
scientific studies examining the important services provided by
Malaysian mangroves, such as their role in supporting complex
food chains (Chong, 2005; Chew et al., 2012; Muhammad-Nor
etal., 2019; Then and Chong, 2022), and the provision of nursery
and habitat for fish, shrimps and birds species (Sasekumar and
Chong, 1991; Norhayati et al., 2009; Chong et al., 2012). There is
also a growing number of valuation studies that assess the
ecosystem service values of Malaysian mangroves (e.g., Bann,
1999; Kaffashi et al., 2015; Hong et al., 2017; Hasan-Basri et al.,
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2020). However, based on available literature, there is no
systematic compilation and assessment of these studies in
terms of knowledge gaps and impact on decision making that
would be important to help direct the future of ecosystem service
valuation studies.

Therefore, this study aimed to (1) synthesize and compare
valuation estimates of existing mangrove ecosystem services in
Malaysia, (2) assess the effectiveness of mangrove ecosystem
service valuation studies against a set of best practices, and (3)
identify the gaps in developing functional and impactful
valuation studies. To achieve these objectives, existing
Malaysian mangrove ecosystem service valuation studies were
collated and reviewed using a systematic literature review
approach. Each study was then assessed against advocated
criteria from global best practices and lessons learnt from
other ecosystem service valuation studies for their effectiveness
in informing decision making. This study does not critique the
technical aspects of each method, but rather focuses on how they
are applied, especially in relation to decision-making and
stakeholder engagement. The challenges and opportunities of
applying these best practices in Malaysia were discussed, with
the overarching goal to advance and integrate ecosystem service
valuation studies for improved mangrove decision making.

2 Methodology

2.1 Criteria of best practices of
ecosystem service valuation and
conditions to support its use in
decision making

The first step was to identify and collate the criteria for best
practices in conducting an effective ecosystem service valuation
to inform policy and decision makers. We reviewed the
following documents: de Groot et al. (2006); DEFRA (2007);
Stelk and Christie (2014); Olander et al. (2015) and Schuster and
Doerr (2015), which were selected for their applied nature,
coverage of a range of valuation methods and specific detail
relevant to wetland and coastal environments. Recommended
best practices were collated to create a summary of best practices
in valuing ecosystem services. Based on this review, five best
practice criteria for implementing ecosystem service valuation
studies were identified, which would serve as benchmarks to
assess the effectiveness of ecosystem service valuation studies
in Malaysia:

a. Clear project goal(s) and policy question(s). Identifying
clear policy questions from the beginning will allow the
researchers to determine the appropriate level of
stakeholder engagement, appropriate valuation method
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and data needed (de Groot et al., 2006; Stelk and
Christie, 2014; Schuster and Doerr, 2015). The policy
question may be linked to the impacts of particular
activities, the claims of specific stakeholders or a possible
change in collective rules. For example, an ecosystem
service valuation study by Cooper et al. (2009) raised
awareness of the contribution of coral reefs and
mangroves to the GDP of Belize, which then led the
local government to enact new policies on fisheries,
shipping and offshore oil drilling regulations. The use
of ecosystem service valuation can be broadly
categorised into three types: informative, decisive and
technical (Laurans et al., 2013):

(1) Informative use: studies provide broad-based

information that may indirectly influence decision
making, for example via knowledge improvement and
awareness-raising on importance of accounting for
ecosystem services, providing justification and support;
or merely introducing ‘accounting indicators’ for
stakeholders or decision makers with which they may
not be familiar. Green accounting indicators in the form
of natural capital and environmental cost are vital
information to assist in the management of
environmental and operational costs of natural
resources (Muralikrishna and Manickam, 2017);

(2) Decisive use: studies are designed to inform a specific

decision, identifying impacts of specific scenarios that are
economically relevant, physically quantifying impacts as
benefits or costs, and then calculating a summary
monetary valuation. A study of this type may project
future effects of management interventions, comparison
of management options, and facilitate trade-offs. In
particular, environmental impact assessment value the
likely ecological cost of a proposed project or
development (MacKinnon et al., 2018);

(3) Technical use: this involves cases where ecosystem

service valuation is applied after choosing a policy or
project to adjust the economic instrument that will
implement the decision. For instance, a study was
established to calculate damage compensation after
environmental degradation or price setting on certain
ecosystem services.

. Strong engagement with all relevant stakeholders/

decision makers. Identification of important
stakeholders groups that will be affected by any changes
in management as a result of the ecosystem service
valuation study is critical (DEFRA, 2007; Olander et al,
2015). These include decision makers (e.g., landowners,
local government, and policymakers) and beneficiaries
and detrimentally-impacted end users (e.g., local and
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adjacent residents, business owners using the lands,
visitors) and ecosystem advocates (e.g. environmental
NGOs and other civil society groups). Following
identification, strong stakeholder engagement
throughout the valuation process is required to produce
an appropriate study design, enable effective data
collection, determine legitimacy and credibility of
results, and to support capacity building (Brown et al.,
2001; de Groot et al, 2006). A strong stakeholder
engagement is typically indicated by extensive use of
stakeholder analysis tools, involving wider group of
stakeholders or by subjecting the process of public
reviews (Waite et al., 2015; Raum, 2018; Hattam et al,,
2020).

c. Clear causal link(s) between ecosystem services and
socio-economic variables. Identifying and connecting
the causal links between drivers of ecosystem change,
ecosystem health, ecosystem services, and resource users
is essential for stakeholders and decision makers
(Olander et al., 2015). A detailed description or
illustration of a causal chain and relationships can
help garner support of stakeholder groups towards
suggestions made by valuation practitioners.
Demonstrating a causal link in ecosystem service
valuation can sometimes help identify potential equity
issues and other often overlooked factors. For example,
several connections between cultural ecosystem services
(such as urban green spaces) and social determinants of
health (such as economic stability and social capital)
were demonstrated by Zelenski et al. (2015) and
Jennings et al. (2016).

d. Relevant choice of valuation methodology, indicators,
metrics and measurements. Various valuation
methodologies and measurements can be used to value
ecosystem services, such as revealed preference (market
price, travel cost), stated preference (contingent
valuation, choice experiments) and benefit transfer.
Each method is appropriate to specific types of
ecosystem services and policy questions. For example,
market prices can be used for ecosystem services that are
traded through markets (e.g. for provisioning services),
stated preference methods are particularly useful for
capturing non-market values (e.g. for regulating and
cultural services), while benefit transfer is useful in data
poor situations and can draw on studies from other
locations relevant to all ecosystem services (see National
Research Council (2005) and Barbier (2007) for details
of these methods). It is important to note that valuation
methodologies are not necessarily mutually exclusive
and more than one method can be applicable for a given
policy question. For example, a combination of survey
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data from actual recreational usage patterns of a site (i.e.,
through revealed preferences) and from anticipated
changes to those patterns under hypothetical increases
in trip costs (i.e., through stated preferences) could
reduce hypothetical bias, and provide more accurate
valuation estimates (Haipeng and Xuxuan, 2012; de
Corte et al,, 2021). Valuation practitioners should
choose appropriate strategies that best answer the
policy question and provide tailored results that are
appropriate to relevant stakeholders.

e. Effective dissemination and communication of results
with stakeholders/decision makers. Following
valuation studies, strategic dissemination of results and
policy recommendations are crucial to ensure that the
decision makers and stakeholders are well informed for
decision making (de Groot et al., 2006; Olander et al.,
2015; Waite et al., 2015). A well-developed
communication and outreach strategy, drawing on
diverse media platforms such as traditional and social
media, can help with both widespread and targeted
communication of results. Bundling the valuation
results according to the interests of target stakeholders
can increase the likelihood that the valuation results
being used and relevant locally. In addition,
standardisation in reporting valuation outcomes can
increase the credibility and comparability of studies
(Boyd and Banzhaf, 2007; de Groot et al., 2012;
Seppelt et al., 2012).

2.2 Literature review and assessment
of Malaysia ecosystem service
valuation studies

Existing Malaysian mangrove ecosystem service valuation
studies were identified and collated for systematic review
following the Preferred Reporting Items for Systematic Reviews
and Meta-Analysed (PRISMA) method. Relevant articles were
identified from the Web of Science (WOS) and SCOPUS
databases using the following search criteria: (1) (mangroves)
AND (“ecosystems servics”) AND (valusx) AND (Malaysia); (2)
(mangroves) AND (economic) AND (valux) AND (Malaysia); and
(3) (mangrove*) AND (“benefit transfer” OR “avoided cost” OR
“conversion cost” OR “damage cost” OR “mitigation cost” OR
“opportunity cost” OR “replacement cost” OR “restoration cost”
OR “bio-economic modelling” OR “factor income” OR “production
function” OR “consumer surplus” OR “hedonic pricing” OR
“market price” OR “net price method” OR “public investments”
OR “substitute goods” OR “travel cost method” OR “choice
modelling” OR “contingent ranking” OR “contingent valuation”
OR “participatory valuation”) AND (Malaysia). After removing
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duplicates, a total of 184 articles were identified. Reports were then
screened and filtered, retaining only articles documenting a
monetary value for mangrove ecosystem services. Publications
that value mangrove ecosystem services for an undefined
geographical location or did not clearly document the valuation
methodology were excluded. In addition, grey literature
documenting mangrove ecosystem service valuation studies in the
form of reports, articles and dissertations were obtained from local
libraries and relevant government ministries’ archives. This whole
exercise resulted in a total of 17 publications for the following data
extraction and assessment.

All 17 publications were reviewed and qualitative and
quantitative data relevant for comparison across studies were
extracted. For each publication the publication year, type of
publication, geographic location of the study, valuation
methodology, estimated mangrove ecosystem service values and
units were extracted and tabulated. Ecosystem service values were
organised into categories based on the classification scheme by
TEEB (2010). Based on the procedure described in the TEEB
database (TEEB, 2010), all values were standardised into USD
value on the nasis of Purchasing Power Parity in year 2007 that
allowed for direct comparisons between collated studies and global
estimates from de Groot et al. (2012); Costanza et al. (2014) and
Himes-Cornell et al. (2018b). Where similar units were used, values
were pooled to obtain an average. Subsequently, all studies were
further assessed against the best practice criteria for ecosystem
service valuation.

The studies were scrutinised for basic information including the
role of valuation practitioners, the primary use of ecosystem service
valuation, main policy question, type of stakeholders engaged and
stakeholder engagement, ecosystem service valuation methodology
and result dissemination strategy employed. We adopted the typology
of stakeholders according to Raum (2018), where (i) producers were
defined as those stakeholders who produce goods or services through
particular ecosystem services; (i) users are the stakeholders who
passively use or benefit from the use of particular ecosystem services;
(iii) regulators are those stakeholders with the ability to set either
formal or informal rules to govern the actions of other stakeholders
about ecosystem services; (iv) researchers were defined as any
stakeholder which engages in scientific research and understanding,
including modelling, but excluding monitoring and observing; and
(v) monitors are the stakeholders who engage in scientific monitoring
and observing of particular ecosystem services, and inform other
stakeholders. The whole text was then examined for explicit mentions
of links between stakeholders and ecosystem services. For research
outcomes and dissemination, texts were examined for description of
dissemination, communication or outreach activities. Peer-reviewed
studies were also scrutinised in terms of the journal impact factors
and the number of citations. For valuation studies that aimed to
‘determine appropriate charging rates for environmental use’ in
conservation areas (e.g., visitor entry fees), changes in visitor entry
fees post valuation studies were examined via internet search and
personal communications from residents.
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3 Results

3.1 Overview of ecosystem service
valuation studies

A total of 184 publications were screened and 17 publications
and reports were identified for inclusion in this study. These studies
reported values of ecosystem services produced by mangrove
forests (see Supp. Appendix 1 for complete list of publications).
Tables 1, 2 summarise these 17 publications which covered 10 of the
13 states of Malaysia (Figure 1). Perak state has the greatest number
of mangrove ecosystem service valuation studies (4), with all studies
focused on the Matang Mangrove Forest Reserve. No documented
mangrove ecosystem service valuations were found for the states of
Pahang, Negeri Sembilan and Malacca despite the known presence
of mangroves in these states. Among the analysed valuation studies,
five estimated the value of mangroves as a whole without indicating
specific types of ecosystem services. The remainder valued nine
specified types of ecosystem services, with tourism (including
recreational) services being captured most frequently (10 studies),
followed by carbon sequestration services (7), fisheries production
services (4), coastal protection services, including storm surge
protection (3), and other services including timber production,
non-timber forest production, aquaculture production, riverine
production and water quality improvements services. Only three
studies were conducted before the year 2000, 1i.e.,in years 1992, 1994
and 1999, two studies in the subsequent decade (i.e., in 2009), and
the remaining 12 studies conducted between 2011 to 2020.

Market price was the predominant valuation methodology (16
estimates) used for direct use services such as fisheries, non-timber
forest production and carbon sequestration (Figure 2). The second
most dominant valuation methodology was contingent valuation (12
estimates), mainly to estimate tourism and recreational cultural
services (6 estimates), and one each for fisheries productions and
coastal protection service. Four studies estimated the total value of
mangroves using contingent valuation without specifying the types of
ecosystem services (willingness to pay for mangrove preservation).
The travel cost and replacement cost methods were less commonly
used. The former was used for three tourism cultural services and the
latter for two coastal protection regulating services. Only one study
used the benefit transfer to estimate the value of water quality
improvement. Value for water quality treatment in this study was
estimated based on a meta-analysis of global mangrove ecosystem
services” economic value by Salem and Mercer (2012).

Due to the high variety of measurement units and valuation
methodologies, the value estimates for each state and type of service
are not directly comparable. Following standardization of
estimated valuation to 2007 USD rates to maintain parity, the
mean value of local mangrove services valuation was compared
against collated global estimates of mangrove ecosystem services
value (Table 3). Estimates of food (fisheries production and
aquaculture), water and erosion prevention services in Malaysian
mangroves appeared to be higher than synthesis from global
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TABLE 1 Summary of mangrove ecosystem service valuation in Malaysia.

Components

TEV Preservation
value

Mangrove value
Mangrove value

Mangrove value

Mangrove value

Mangrove value
Aquaculture
production
Fisheries production
Fisheries production
Fisheries production
Fisheries production
Fisheries production
Non-timber forest
product

Timber production
Timber production
Carbon sequestration

Carbon sequestration

Carbon sequestration
Carbon sequestration
Carbon sequestration
Carbon sequestration

Coastal protection
Coastal protection
Coastal protection
Riverine production
Water quality
improvement
Tourism

Tourism

Tourism
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Ccv

Ccv

ES

Cv

Ccv
Ccv

MP

MP

MP

Ccv

MP

MP
MP

MP

MP

MP

MP

MP
MP
MP
MP
RC

Ccv

RC

MP

BT

MP

TC

Ccv

Estimated value

(USD)

44,408

307

3,252
18,587

10,479
72,396,170
6,605
835
18,292

413
135

422,770
98
197

105,525

5,191°
3,211°
16,593"
10,263"
16,630

1,342
3,004
46
4,577
12,935,237

1,211

Units

Hectare™
year !

per year
Hectare™
per year

Hectare™

Hectare™
year!

Hectare™
year!

Hectare™

Hectare™
-1
year

Hectare™
year !
Hectare™
year !

year !

Hectare™
year !

Hectare™’
Hectare™
Hectare™
Hectare™

Hectare™
Hectare™
Hectare™
Hectare™

Hectare™’
year'!
Hectare™
year !
Hectare™
year!
Hectare™
year!
Hectare™
year !

Hectare™

Hectare™
-1
year
Hectare™
year!

Location

Kuala Selangor Mangrove
Forest

Kuching Delta Mangrove
Forest

Sungai Merbok Forest
Reserve

Matang Mangrove Forest
Reserve

Kampung Sungai Melayu
Kuala Perlis Mangrove

Kuala Selangor Mangrove
Forest

Sarawak Mangrove Forest
Reserve

Kuala Selangor Mangrove
Forest

Benut

Teluk Air Tawar-Kuala
Muda coast

Kudat

Kuala Selangor Mangrove
Forest

Sarawak Mangrove Forest
Reserve

Matang Mangrove Forest
Reserve

Matang Mangrove Forest
Reserve

Teluk Air Tawar-Kuala
Muda coast

Kuala Selangor Nature Park
Sungai Haji Dorani

Kuala Selangor Nature Park
Sungai Haji Dorani

Kuala Selangor Mangrove
Forest

Benut

Teluk Air Tawar-Kuala
Muda coast

Kuala Selangor Mangrove
Forest

Teluk Air Tawar-Kuala
Muda coast

Sarawak Mangrove Forest
Reserve

Kuala Selangor Mangrove
Forest

Benut

State

Selangor

Sarawak

Kedah

Perak

Johor

Perlis

Selangor

Sarawak

Selangor

Johor

Penang

Sabah

Selangor

Sarawak

Perak

Perak

Penang

Selangor
Selangor
Selangor
Selangor

Selangor

Johor

Penang

Selangor

Penang

Sarawak

Selangor

Johor
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Study
period

1994
2012
2013
2017

2018
2020

1994
1992
1994
1999
2016

2016
1994

1992
2015

2015

2016

2017
2017
2017
2017
1994

1999
2016
1994
2016
1992
1994

1999
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TABLE 1 Continued

Components Valuation Estimated value Units
methods (USD)
Tourism ()% 10 Visitor™!
ye:«.\r'1
Tourism ()% 2 Visitor™
year'1
Tourism CvV 2 Visitor™!
year'1
Tourism CcvV 419 Hectare™
year'1
Tourism TC 34 Hectare™
Tourism cv 3,706 Hectare™
year'1
Tourism TC 6,543 Hectare™'

10.3389/fmars.2022.1033200

Location State Study References
period

Matang Mangrove Forest Perak 2009 Ahmad, 2009
Reserve
Pulau Redang Marine Park  Terengganu 2009 Yakob et al., 2009
(PRMP)
Pulau Payar Marine Park Kedah 2009 Yakob et al., 2009
(PPMP)
Penang National Park Penang 2012 Kaffashi et al.,, 2015
Matang Mangrove Forest Perak 2015 Razak et al., 2018
Reserve
Teluk Air Tawar-Kuala Penang 2016 Foong et al,, 2016
Muda coast
Kilim Karst Geoforest Park ~ Kedah 2019 Matthew et al., 2019

All values were standardized to year 2007 estimates. ES, Ecosystem service valuation method (remote sensing); CV, Contingent valuation; MP, Market price; BFT, Benefit function transfer;

TC, Travel cost; TEV, Total Economic Value.

Estimated value of carbon reported by Hong et al., 2017 are in terms of voluntary market price (a) and from regulated market European Union Emissions Trading System (b).

TABLE 2 Mangrove extent (ha) for each state in Malaysia (2017), and their corresponding number of ecosystem service valuation (ESV) studies up

to 2020.

State Total mangrove area 2017 (ha) Total number of ESV studies
Perlis 49 1
Kedah 7,725 3*
Penang 1,967 2
Perak 44,990 4
Selangor 20,853 2
Negeri Sembilan 1,557 0
Melaka 1,241 0
Johor 26,818 2
Pahang 3,759 0
Terengganu 1,571 1*
Kelantan 422 0
Peninsular Malaysia 110,952 14*
Sabah 378,195 1
Sarawak 139,890 2
Grand total 629,037 17*

Mangrove area data were collated from Omar et al. (2019). *Valuation study by Yakob et al., (2009) covered two Malaysian states (Kedah and Terengganu).

estimates. Meanwhile, the recreation and tourism ecosystem
services in Malaysian mangroves were valued lower compared to
global estimates.

3.2 Assessment of studies against criteria
of best practices

3.2.1 Ecosystem service valuation
study background

Out of the 17 ecosystem service valuation studies, the majority
of the identified valuation practitioners were from academic and
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scientific institutions (82.4%). Only two studies were undertaken
by government agencies (state forestry departments) and one by a
non-government organization (Table 4). Although there were
apparent collaborations between local universities (with
inclusion of foreign universities in a few studies) in conducting
the valuation, there were no apparent or strong collaborations
between the universities and government agencies, who are often
the main decision makers in Malaysia in terms of mangrove
management. The lack of cross-agency collaborations was also
seen for the three studies conducted by government agencies and
non-government agencies, who appeared to carry out the
valuation independently.
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Map of Malaysia. Red stars indicate valuation study sites of collated mangrove ecosystem service valuation studies in Malaysia. Green patches
overlaying the map indicate mangrove forest coverage (dataset from Bunting et al., 2018).
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Summary of ecosystem service valuation (ESV) methodologies and ecosystem services that had been valued in Malaysia. CV, contingent
valuation; MP, market price; BT, benefit transfer; RC, replacement cost; TC, travel cost; OT, others including the benefit transfer and ecosystem

service valuation method (remote sensing).

3.2.2 Identification of a clear project goal,
policy question, boundaries and scope

Of the 17 ecosystem service valuation studies assessed, only
two types of valuation uses were identified (Table 4). Twelve of
these studies were classified as ecosystem service valuation for
informative use, while the remainder were for decisive uses. All
but one of the informative use valuation studies were conducted
with the main purpose to raise awareness of the value of
mangroves, the exception was a study that aimed to provide
justification for and support to certain decision making. For the
decisive use valuation studies, two were conducted to help
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determine charging rates for environmental use, while the
other three aimed to inform decision making by comparing
costs and benefits of different uses of the environment and
assessing trade-offs.

Among the 11 valuation studies designed for informative
use, i.e., to raise awareness of the value of mangrove ecosystem
services, eight of them addressed specific types of mangrove
ecosystem services to their respective stakeholders. Specifically,
these studies related the ecosystem services to the end-users and
decision makers surrounding the mangrove forest. For instance,
Bennet and Reynolds (1993) noted that local residents depended
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TABLE 3 Comparisons of the mean estimated value of ecosystem services in Malaysia with global data.

Reference study(s) de Groot et al. (2012); Costanza et al. (2014)  Himes-Cowell Synthesis from this study
et al. (2018b)
Reference Coastal wetlands (tidal marsh, mangroves, Mangroves Mangroves
ecosystem(s) and saltwater wetlands)
Ecosystem Mean value across studies Mean value across  Mean value across studies (number of
services category studies studies; min-max value)
Food 1111 8,319 9,053 (3; 835 - 18,292)
Water 1,217 799 2,312 (2; 46 - 4,577)
Climate regulation 65 34,756 23,497 (6; 197 - 105,525)
Erosion prevention 3,929 930 6,992 (3; 1,342 - 16,630)
Recreation and tourism 2,193 3,526 1,335 (4; 5 - 3,706)

To maintain parity with other studies, all values were standardized to 2007 and USD per hectare per year.

heavily on the mangrove resources (fisheries and timber Two valuation studies performed cost-benefit analyses of
production) and the gain and loss of tourism services from different uses of mangrove forest (Aziz et al., 2015; Foong et al,
losing the mangrove forest to oil palm plantations and 2016). These studies covered at least two types of mangrove
aquaculture practitioners instead of conserving the forest. ecosystem services for valuation. Foong et al. (2016) estimated the
Hong et al. (2017) noted that the amount of carbon stocks value of multiple mangrove ecosystem services as beneficial to both
able to be sequestered by the mangrove and the potential the end-users (local residents and fishermen) and decision makers
revenue in carbon stock trading using the market price for the (mangrove managers) under different mangrove management
mangrove manager. On the other hand, three studies valued the regimes (intact mangrove forest vs. extensive aquaculture farm)
total economic value of mangroves conservation, but without via benefit transfer (Table 1). Aziz et al. (2015) examined the cost-
clearly specifying the types of ecosystem services (Shuib et al., benefit of different management scenarios of mangrove timber to
2012; Hasan-Basri et al., 2020; Sunoto et al., 2020); these studies the mangrove manager. The economic value of timber production
did however given information on the role and usage of and carbon stocks became the indicators and valuation units for the
mangrove users by percentage. For example, in the Kuala mangrove managers.
Perlis mangrove forest (Hasan-Basri et al., 2020), a majority of Most of the studies (64.7%) were able to illustrate a direct
the users of mangroves were fishermen (82%) and fish-cage causal link between mangrove ecosystem services, stakeholders
workers (13%). Meanwhile, Sunoto et al. (2020) noted that and valuation outcomes. For example, links were demonstrated
67.6% of the villagers (from Kampung Sungai Melayu) were between local mangrove forests and economic importance from
dependent on local mangrove resources (fisheries activities) for tourism (Yakob et al., 2009; Kaffashi et al., 2015; Ramli et al.,
their livelihood. 2017; Matthew et al, 2019), and between various mangrove
Bann (1999) is the only study designed to provide resources with the livelihoods of local residents (Ahmad, 2009;
justification and support to specific decision making. It aimed Shuib et al., 2012; Mojiol et al., 2016; Sunoto et al., 2020). Foong
to inform the Johor State Forestry Department on whether to et al. (2016) provided detailed causal linkages between
change the status of Benut mangrove forest from state land into a mangroves and adjacent mudflat ecosystem services to the
permanent reserve forest. This study employed contingent residents and fishers living close to the mangrove and made a
valuation to estimate the demand for public services, and the connection to the aquaculture project as well as a cost-benefit
economic value of environmental change. comparison between different management scenarios for all
Three decisive use valuation studies were conducted to involved stakeholders. Aziz et al. (2015) created a link between
determine appropriate charging rates for access to local mangrove conservation with timber extraction and the carbon
mangrove forests (Yakob et al., 2009; Kaffashi et al., 2015; Ramli market. The multiple levels of jurisdiction, stakeholders,
et al., 2017). These studies focused on the cultural ecosystem opportunity cost and assumption were clearly defined in
services: tourism and recreational services using the contingent this study.
valuation approach, and the end-user willingness to pay (local
residents and tourists) for mangrove preservation as ecosystem 3.2.3 Identification and strong engagement
service value indicators. For all studies, the visitors to the mangrove with stakeholders/decision makers
forest or park were notably able to appreciate the existence of the In terms of identification of and engagement with relevant
mangrove. Meanwhile, the local mangrove managers indicated stakeholders over the course of the ecosystem service valuation
they were able to accrue funds from increased entrance fees that process, the 17 studies collectively identified seven groups of
could be used to support better management. stakeholders (Table 4). These include the residents adjacent to
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TABLE 4 Summary of Malaysia ecosystem service valuation (ESV) assessment based on best practices criteria.

Criteria

ESV study background
ESV study practitioner role:
Universities
Government agencies
NGO
Identification of a clear project goal, policy question, boundaries and scope
Type of ESV uses
Informatic use
Decisive use
Technical use
Objective and policy question of ESV
Raise awareness of the value of ecosystems
Provide justification and support to certain decision making
Determine appropriate charging rates for environmental use
Compare costs and benefits of different uses of the environment and assess trade-offs
t with stakehold

Identification and strong s/decision makers

595!

Identified major stakeholder groups (with types in bracket)
Residents adjacent to mangrove (users)
Fishermen (producers, users)
Tourists (users)
Aquaculturists (producers, users)
Plantation manager (producers, regulators)
Local forestry department (regulators)
Mangrove manager (regulators)
Stakeholders’ engagement
Yes
No
Type of direct stakeholders’” engagement
Engagement during design stage
Engagement during implementation and analysis stage

Engagement after valuation study

Effective results dissemination and communication with stakeholders/decision makers

Publication in the scientific journal
Malaysian journal
International journal

Publication in the grey literature (book/technical report/case studies)

Number of studies Percentage
14 82
2 12
1 6
12 71
5 29
0 0
11 65
1 6
3 18
2 12
12 71
9 53
9 53
3 18
1 6
8 47
9 53
12 71
5 12
8 47
13 76
2 12
13 77
4 24
9 53
4 24

the mangrove forest (70.6%), fishermen (52.9%) and tourists
(52.9%) as ‘users’ stakeholders, and the aquaculturists (17.6%),
plantation managers (5.9%), local forestry department (47.1%)
and mangrove managers (52.9%) as stakeholders having
stronger control over the governance of mangrove forest
(producers and regulators). The majority of the studies
indicated engagement with stakeholders (n = 15; 88.2%) while
the rest did not. Among the 15 studies that included stakeholder
engagement, 47.1% of the studies had engaged stakeholders
during the design stage of valuation, 76.5% had direct
stakeholder engagement in implementation and analysis
stages, and only two studies (11.8%) indicated stakeholder
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engagement beyond the completion of the valuation studies.
Engagement with stakeholders during the design stage of
valuation studies was mainly with the local forestry
department in the form of acknowledgement and endorsement
of the projects, while only one valuation study engaged with local
residents’ representatives. Meanwhile, 12 valuation studies only
engaged with stakeholders as the target audience for their
contingent valuation and travel cost valuation studies (i.e.,
through questionnaire completion and interview as part of
data analysis). The remaining two studies showed some degree
of wider stakeholder engagement: Bann (1999) is a study
conducted by the state forestry department suggesting
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communication between the study team and the wider
organisation; whereas Foong et al. (2016) indicated exchange
with the Forestry Research Institute of Malaysia, the Forestry
Department and several local Non-Government Organizations.

3.2.4 Effective results dissemination and
communication with stakeholders/
decision makers

For dissemination of valuation results to relevant stakeholders,
the majority of the valuation studies were published in scientific
journals (76.5%). Eight of the studies were published in
international journals such as Forests (Impact factor, IF = 2.634),
Ecological Economics (IF = 5.389), and Journal of Tropical Forest
Science (IF = 0.770). The other five studies were published in
Malaysian-based peer-reviewed journals, namely Journal of
Tropical Resources and Sustainable Sciences, the Malaysian
Journal of Economics, Planning Malaysia: Journal of the
Malaysian Institute of Planners and The Malaysian Forester. In
terms of citations recorded by ResearchGate, the number of
citations for each study at the time of writing ranged from 2 -
144. Only one valuation study did not have information in numbers
of citations. For the grey literature, two studies were published as
technical reports for the purpose of informing specific stakeholders
on mangrove management, and two studies in the form of book
chapter and conference publication. Meanwhile, no studies have
indicated or described valuation output dissemination in their texts.

3.3 Synthesis of Malaysian mangrove
ecosystem service valuation studies

Drawing on the studies reviewed, key shortcomings in
mangrove ecosystem service valuation in Malaysia are
identified as follows:

a. The valuation units are not standardised across the whole
country, even for the same services. There are variations
among the valuation units used by different Malaysian
valuation practitioners to value mangrove ecosystem
services. This was exhibited particularly in the valuation
of tourism cultural ecosystem services by several
ecosystem service valuation studies (Table 1). Valuation
units include value per hectare per year, value per visitor
per year and value per hectare, all derived through the
contingent valuation method. These values are not
interchangeable, rendering comparative assessment
impossible.

b. The majority (64.7%) of the studies reviewed make only a
cursory reference to the potential use of ecosystem service
valuation: Specifically, most of the authors merely
indicated how the economic valuations of respective
services could be used. They fail to describe how they
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could contribute to policy decisions or practical
management. Furthermore, most were piecemeal studies
which only evaluated one or a few ecosystem services, and
with relatively simple causal links between ecosystem
services and the stakeholders. Consequently, valuation
in most cases is incomplete and not sufficiently relevant to
inform socially optimal decisions. The take home message
from most of the valuation studies to their intended
stakeholders was a generic suggestion to value more
highly the studied ecosystem services.

c. Most of the studies document limited or no clear
collaboration between the valuation practitioners and
relevant stakeholder groups, including decision makers.
Eight out of 17 studies have identified specific and
relevant stakeholder groups for their studies, such as
the forestry department of the respective state and the
local mangrove forest managers. However, engagements
with these regulator stakeholders were limited to
acknowledgement of permits approved by the local
forestry department or mangrove manager to conduct
research in mangrove forest (Hong et al., 2017; Hasan-
Basri et al., 2020), or to providing valuation information
to the regulator stakeholders (Yakob et al., 2009; Shuib
et al., 2012; Aziz et al., 2015; Kaffashi et al., 2015). These
academic studies reported limited involvement from
other stakeholder institutions or with regulators.

d. There was limited documentation concerning valuation
outcomes. Most of the valuation studies were published
in a scientific journal, some with a high number of
citations. However, there is no clear indication that
decision makers use the said publications to support
the drafting of new mangrove management policies, or
revision of existing ones. For example, the valuation
studies of Matang Mangrove Forest Reserve, Perak by
Ramli et al. (2017), Penang National Park by Kaffashi
et al. (2015), and Pulau Payar and Pulau Redang by
Yakob et al. (2009) were designed to determine
appropriate charging rates for the local mangrove
forests. However, they appear to have had no impact
on the mangrove managers and the rates charges,
specifically no evident changes in the park entrance
fees to date (personal comm. with park managers).

Only two valuation studies appeared to have successfully
informed the valuation outcome (i.e., been used or
acknowledged by decision-makers in some way). The valuation
study by Bann (1999) was used to inform the decision to change
Benut mangrove forest from a state land forest to permanent
forest reserve. As seen from the Summary of the State of Johor
Forest Management Plan for the Period Between 2006-2015, the
forest was subsequently gazetted as a permanent forest since 2005.
The study by Foong et al. (2016) appeared to garner attention in
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later years, with an open public talk that was held in 2019 in
conjunction with World Wetland Day, re-emphasizing the status
of Teluk Air Tawar-Kuala Muda coast as an Important Bird and
Biodiversity Area.

4 Discussion

From the five best practice criteria identified for ecosystem
service valuation, we found that the limited studies in Malaysia were
generally sound in terms of methodology and scope but lacking in
terms of key stakeholders” connections and output dissemination.
These limitations appeared to have reduced the effectiveness of the
studies in terms of uptake of results by decision makers and buy-in
from other stakeholder groups. Here, we summarize the identified
gaps and discuss the key opportunities and practical way forward
for future ecosystem service valuation and broader ecosystem
assessment efforts by linking to relevant national policies and
international commitments. These recommendations draw from
lessons learnt from other case studies outside of Malaysia and are
broadly applicable in the Southeast Asian region and for valuation
of mangroves and other similar coastal habitats.

4.1 Increased connections/engagements
between valuation practitioners and key
stakeholder groups

One key best practice of ecosystem service valuation is the
importance of stakeholder identification and engagement
(Barbier, 2007; Waite et al., 2015; Raum, 2018). Many previous
efforts to manage the environment and natural resources in
Malaysia and elsewhere were not highly successful due to
inadequate consideration given to various stakeholders
involved (including their potentially conflicting interests and
perspectives) by policymakers or local planners (Grimble et al.,
1994; Waite et al., 2015; Marre et al., 2016). Given that values are
context and time-specific, the value for different stakeholder
groups or communities placed on ecosystem services can vary
considerably. Stakeholder analysis is therefore a key practical
step to help identify and understand stakeholders: how they are
affected by ecosystem services, how they influence them, and
their role in (public) decision making (Renard, 2004). Insights
into the range of values associated with specific ecosystem
benefits held by different stakeholders can in turn be used to
support more effective and equitable engagement, and to inform
valuation design and delivery, thus enabling informed decision
making (Marre et al., 2016).

In the context of forest ecosystem services, crucial
stakeholders often include government organizations as
regulators; producers who extract forest goods and services;
and users who use or benefit from mangrove ecosystem
services. In Malaysia, mangrove forest regulators are typically
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top-down, centralised, and compartmentalised (Hattam et al.,
2020). Communication and coordination between different
departments and tiers of government are complicated, thereby
rendering the mangrove management fragmented and poorly
integrated with land-use policy directions (Friess et al., 2016;
Amir, 2018). On the other hand, other important stakeholders
such as local communities have strong interest in mangroves but
are often powerless to affect change (Hattam et al., 2020). In this
context, local valuation practitioners should execute stakeholder
mapping early in the study design process and include highly
influential local state agencies in engagement activities to ensure
just, equitable decision making. Incorporating stakeholder-
driven scenarios in ecosystem service valuation design can
help ensure that the valuations are aligned with the problem
statements by decision-makers (Henrichs et al., 2010; McKenzie
et al, 2011) and allow for contrasts in gains and losses to
ecosystem services for determining win-win solutions (Barnett
et al., 2016; Rau et al., 2020).

4.2 Broadened portfolio of result
dissemination platforms for ecosystem
service valuation studies

Understanding the influence of the studies assessed in this
review has been challenging due to limited evidence. The
dissemination of valuation findings is essential for ensuring
they are accessible for use in decision making (de Groot et al,
2006), but academic publishing of findings alone is no longer
sufficient to ensure research use (Ament, 1994). Publication
citation rate indicates some level of study uptake, but is
somewhat controversial (Seglen, 1989; Cagan, 2013) and does
not necessarily verify the solidity and societal value (Aksnes
et al., 2019). On the other hand, ecosystem service valuation
studies from grey literature, such as technical reports and case
studies, may potentially have wider reach, especially to the
decision makers. They are context specific and may contain
relevant information for decision makers that are not usually
captured by peer-reviewed literature (Rothstein and Hopewell,
2009). Valuation studies by Bann (1999) and Foong et al. (2016)
were grey literature article and not published in peer-reviewed
journal articles but appeared to have at least successfully
informed specific groups of stakeholders.

The lack of uptake of ecosystem service valuation studies may
be attributed to at least two barriers, i.e., the research evidence is not
available in an accessible format for the policymaker and the
evidence is disregarded due to clashes in political or ideological
reasons (Hawkins and Parkhurst, 2016; Uzochukwu et al., 2016).
To address the first barrier, diversification of strategies using
suitable platforms to disseminate valuation outcome is needed
(Avishek et al, 2012). A policy brief, ie., a short document
synthesizing the results of one or multiple studies, is one strategy
to promote the use of research (Arnautu and Dagenais, 2021) as
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well as having more effective science-to-policy dialogues that is free
from structural or political barriers (Jones et al., 2008; Young et al.,
2014). Significance of policy briefs and science-to-policy dialogues
was often recognized in the public health sector (Suter and
Armitage, 2011; Kilpatrick et al., 2015; Damani et al., 2016;
Nabyonga-Orem et al.,, 2016). Through these mediums of
exchange, valuation practitioners can bring ecosystem service
valuation results to policymakers and may gain feedback on how
to tailor valuation approaches to meet their needs. To address the
second barriers of political or ideological differences between
conservation and development (Wiesmann et al., 2005;
Apostolopoulou and Pantis, 2010; Scoones, 2016), valuation
teams should be transdisciplinary in composition to include
economists, political, social, communications, and natural
scientists (Costanza and Kubiszewski, 2012; Schneider et al.,
2019). The transdisciplinary approach may promote
understanding of the realities of evidence-based research and
policy making within the team and improve communication
outreach to different stakeholder groups. Additionally, the team
should identify local champions that are well versed with ecosystem
services that can help to communicate valuation outcomes (Cooper
et al, 2009; Waite et al., 2015). These individuals or organisations
often have established platforms or communication tools to garner
support from influential groups to help sway the opposing political
stance, and leverage needed change. Working with these local
champions for broad result dissemination will likely increase
buy-in from key strategic figures including local communities
adjacent to affected mangroves, and influence decision making
processes. This is evident from some case studies in Indonesia,
where local champion successfully empowered local communities
in implementing climate change adaptations (Septiarani and
Handayani, 2016) and poverty alleviation efforts (Tranggono
et al., 2021).

4.3 Congruence within local valuation
studies, and with global
valuation standards

Due to the complexity of ecosystem services assessment and
the nature of policy questions, the metrics employed within each
valuation study can be very different from others, thus rendering
them incomparable. Lack of comparability translates into
difficulties for decision makers or other valuation practitioners
in facilitating direct comparison between sites or in transferring
values from studied sites to new sites of interest. Aside from
comparison within countries, standardization in the framework
and reporting of ecosystem service valuation among countries is
also crucial, especially the identification of beneficiaries of
ecosystem services at different scales (Boyd and Banzhaf, 2007;
de Groot et al, 2012) and in facilitating transboundary
ecosystem services assessment (Dang et al., 2021). While the
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units reported may reflect the valuation question being asked,
future valuation studies should report values in a range of units
where possible to aid study comparability.

One significant global comparative effort is the development
of the Ecosystem Services Valuation Database (ESVD) for the
study of ‘The Economics of Ecosystems and Biodiversity”
(TEEB, 2010). The database hosts at least 6,700 value records
from over 950 studies globally (Foundation for Sustainable
Development 2021), thus supporting the ease of value transfer
applications and meta-analysis across multiple studies. While
the adopted ecosystem service classification systems in ESVD,
i.e,, the TEEB classification (TEEB, 2010) and the CICES V5.1
classification (Haines-Young and Potschin, 2018), may require
review and adaptation to suit local contexts, there are clear
grounds and overall benefits from employing such a global
standard for standardization of spatial and temporal units of
the ecosystem services. By adopting widely agreed-upon
standards of best practices and reporting, the quality and
comparability of valuation results can be improved.

4.4 Evolving national policy landscapes
for ecosystem services assessment
and opportunities

It is recognised that valuation studies are more likely to be
accepted or able to inform the decision makers if the ecosystem
services being valued are of high importance to the key
stakeholders (Waite et al., 2015; Marre et al., 2016). In the
context of Malaysia, the importance of ecosystem services and
marine goods from intact mangroves are well recognized
particularly after the 2004 Indian Ocean tsunami (Asma et al.,
2012). This particular disaster had also been identified as wake-
up call to galvanize action for mangrove restoration in other
countries in the Southeast Asian region (Gaillard and Gomez,
2015). Despite this, mangroves are still being lost post-tsunami
by deforestation to enable expansion of agriculture and
aquaculture (Omar et al, 2019). Valuation of mangroves is
likely to be useful if there is legal protection in place.
However, the conflict between instituted federal policies and
state-level policy implementation adds complexity to legal
protection of mangroves (Amir, 2018).

Some recent national policy developments appear promising
in terms of supportive governance that may improve uptake of
ecosystem service valuation studies. The recently launched
National Forestry Policy 2021 has streamlined what were
previously three independent forestry policies by state
(Peninsular Malaysia, Sabah and Sarawak). This revised policy
places increased importance and focus on ecosystem services,
particularly in relation to the implementation of mechanisms
such as Payments for Forest Ecosystem Service and carbon
emission reduction incentives. Moreover, the importance of
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cultural ecosystem services was recognized in the new forestry
policy, which included strategies for promoting forestry-based
ecotourism and preserving nature and indigenous heritage.
Nevertheless, there is still a clear lack of cultural ecosystem
services assessment as compared to provisional and regulating
services in the Southeast Asian region (Hattam et al, 2021;
Broszeit et al., 2022), indicating the need for future valuation
studies to advance understanding of the cultural ecosystem
services and their value in decision making.

On the other hand, the Central Bank of Malaysia is looking
at understanding the risks associated with ecosystem services
loss, with a view to incentivize protection of ecosystems via
monetary practices aligned to sustainable national growth
(Malaysia Bank Negara and World Bank, 2022). With the
threat to natural resources now being more apparent, the
demand for valuation and the likelihood of use of valuation
results may be accelerated due to the urgency for action to
protect or better manage natural resources (Waite et al., 2015).
Therefore, valuation practitioners should carefully assess the
current situation circumstances and tailor their valuation design
to take full advantage of the enabled contextual conditions.

5 Conclusion

Despite the low number of documented successful
applications of ecosystem service valuation in improved
mangrove protection, valuation can play an important role in
decision-making, when undertaken effectively and following best
practices. This study identifies several recommendations for
future ecosystem service valuation studies in Malaysia that can
enable increased uptake of valuation outputs in support of
sustainable mangrove management. The recommendations
included strong, continual engagement with multi-stakeholder
groups; the inclusion of stakeholder-driven scenarios that are
relevant to the stakeholders in question; the adoption of
standardised valuation units; and aligning valuation design
and recommendation with existing national policies. The
changing forest policy landscape within Malaysia provides a
window of opportunity for enabling uptake of valuation
findings. However, this requires a clear operationalization of
ecosystem service concepts within decision making and policy
development at all levels, as well as valuation practitioners well
versed in valuation best practices.
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