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Abstract 

The purpose of this research is to examine; Ecosystem Services Based Mangrove Forest with 

Management Model Strategies, Sustainability of Coastal Natural Resources. This research 

design uses systematic review namely library research that examines quality and critical 

journals, which have been filtered with inclusion criteria and uses several Google Scholar, 

Pubmed, Science Direct and Research gate databases as literacy in this study. A search of 

2018-2023 articles returned 17,000 keyword results. Ecosystem Services Based Mangrove 

Forest with Management Strategies, which were filtered into 10 journals according to the theme 

and analyzed by reviewing them. Ecosystem Services Based Mangrove Forest with 

Management Strategies. The research results show that mangrove ecosystem services with an 
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area of 88,556 ha was Rp 6,961,126,186,194 year-1 (US$ 467,974,555.06 year-1) or Rp 

78,607,444 ha-1-1 (US$ 5,284.5 ha-1year-1). Ecosystem Services Based Mangrove Forest with 

Management Strategies, that there are three main components that must be considered in efforts 

to manage and utilize mangrove ecosystems and coastal natural resources, namely; 1) social 

activity(social processes) provide socialization or understanding to the community about the 

importance of protecting mangrove forests and the benefits that the community will receive 2) 

the economy(economic processes) take advantage of the existing potential by planting 

mangrove trees, and 3) the natural resources themselves(natural processes) Mangrove forest 

management includes establishing protected forest areas for mangrove forest conservation so 

that they are well maintained and  sustainable. From the socio-economic, cultural and human 

aspects, natural resources are needed to be able to continue their lives, on the other hand, the 

existence or sustainability of coastal natural resources is very dependent on human activities as 

the main users of natural resources. 

Keywords: ecosystem, service-based, mangrove, forest, management, strategies, sustainability, 

coastal, natural resources 

 

Resumo 

Estratégias de Modelo de Gestão, Sustentabilidade dos Recursos Naturais Costeiros. Este 

projeto de pesquisa utiliza revisão sistemática, ou seja, pesquisa em bibliotecas que examina 

periódicos críticos e de qualidade, que foram filtrados com critérios de inclusão e usa vários 

bancos de dados Google Scholar, Pubmed, Science Direct e Researchgate como alfabetização 

neste estudo. Uma pesquisa de artigos de 2018-2023 retornou 17.000 resultados de palavras-

chave. Floresta de Mangue Baseada em Serviços Ecossistêmicos com Estratégias de Manejo, 

que foram filtrados em 10 periódicos de acordo com o tema e analisados por meio de revisão. 

Floresta de mangue baseada em serviços ecossistêmicos com estratégias de manejo. Os 

resultados da pesquisa mostram que os serviços ecossistêmicos de mangue com uma área de 

88.556 ha foram de Rp 6.961.126.186.194 ano-1 (US$ 467.974.555,06 ano-1) ou Rp 78.607.444 

ha-1-1 (US$ 5.284,5 ha-1ano-1). Florestas de mangais baseadas em serviços ecossistémicos 

com estratégias de gestão, que existem três componentes principais que devem ser considerados 

nos esforços para gerir e utilizar ecossistemas de mangais e recursos naturais costeiros, 

nomeadamente; 1) a atividade social (processos sociais) proporciona socialização ou 

compreensão à comunidade sobre a importância de proteger os manguezais e os benefícios que 

a comunidade receberá 2) a economia (processos econômicos) aproveita o potencial existente 

plantando árvores de mangue, e 3) os próprios recursos naturais (processos naturais) A gestão 

das florestas de mangais inclui o estabelecimento de áreas florestais protegidas para a 

conservação das florestas de mangais, para que sejam bem mantidas e sustentáveis. Dos 

aspectos socioeconómicos, culturais e humanos, os recursos naturais são necessários para poder 

continuar as suas vidas, por outro lado, a existência ou sustentabilidade dos recursos naturais 

costeiros está muito dependente das actividades humanas como principais utilizadores dos 

recursos naturais. 

Palavras-chave: ecossistema, baseado em serviços, manguezal, floresta, manejo, estratégias, 

sustentabilidade, costeiro, recursos naturais 

 
 

 

Introduction 

Mangroves provide a vast ecosystem for living things such as fish, shrimp, and 

communities (Niagara, 2021). Coastal development has changed land use, resulting in a massive 

conversion of mangroves into settlements. This also damages mangrove ecosystems so that they 

interfere with environmental and socio-economic functions (Hofmeister and others 2019). The 

role of mangrove ecosystems is closely related to the quality of seawater close to the coast 

(Kelleway et. al., 2020) because mangrove conversion will have an impact on commercial 

fisheries throughout the surrounding area as well as on their economic value. Mangrove 

ecosystems play an important role ecologically and economically because they have substantial 
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services for humans and the environment (Lee et. al., 2019)  such as household needs (forest 

products and various mangrove products), livelihoods, coastal protection, habitat provision, 

storm protection, and water quality maintenance (Strain et al., 2022).  

In recent decades, mangrove ecosystems have been under constant pressure due to 

diverse human activities and high rates of population growth. Indonesia is known as the country 

with the largest mangrove forest in the world, with an area of 3,112,989 ha or 22.6% of the 

world's mangrove forest area (Mayarni [n.d.]).  On the other hand, Indonesia's mangroves also 

experience the highest deforestation rate (Saputra et. al., 2020), with total deforestation in the 

last three decades of 40%, caused by logging, land conversion for agriculture, shrimp and  

lianya ponds  (Sari et. al., 2021). The use of mangroves to meet community needs tends to be 

intensive and not in accordance with conservation principles. The rapid expansion of shrimp 

ponds has raised environmental issues about the conversion of ecologically important mangrove 

areas. Deforestation of mangroves and expansion of aquaculture have resulted in the occurrence 

of sedimentary organic matter in recent decades.  They can change the quality of ocean waters 

(Jennerjahn et. al., 2022). This impact is felt by coastal residents, especially by fishing 

communities who depend on mangroves for their lives (Hidayat and Dessy, 2021). Several 

studies show that mangrove and fishery ecosystems have a strong linkage, especially in 

supporting economic activities in the fisheries sector, not only in capture fisheries but also 

marine aquaculture in coastal areas (Oktamalia et. al., 2018).  

In Indonesia, it is an archipelagic country with more than 17,504 islands and 

surrounding 95,181 km of coastline(Purwanto et al., 2022).   Indonesia has 3.1-3.7 million 

hectares of mangrove forest area or more than 20% of the world's mangrove forest area with 

high species diversity.  Thelargest concentration of mangrove forests is in Papua and Sumatra 

(Vincentius, 2020).  In addition, areal potential for planting mangrove species is around 7.8 

million hectares (Vincentius, 2020). Indonesia's mangroves have a special function because they 

are located between terrestrial and marine ecosystems, and support various types of human 

needs, especially for local communities in mangrove forests and their surroundings This fact 

shows that the potential of mangrove ecosystems in Indonesia is quite large today (Kusmana & 

Sukristijiono, 2016) (Sofian et. al., 2019) 

In current conditions, local governments face problematic problems related to mangrove  

activities (Wahyudin et. al., 2020). There are concerns from fishermen, crab hunters, and marine 

farmers about declining income, which is thought to be related to the increase in shrimp ponds 

in Indonesia (Vincentius, 2020). All have an important role and involve many parties and 

community groups who depend on shrimp ponds, fishermen, marine cultivation, and the 

existence of mangroves (Kinasih and Purnaweni, 2019). Mangroves have an indispensable role 

to play as a balancer. Authorities will need strategies to manage them so that all fisheries and 

economic activities that rely on ecosystem services can run sustainably (Ismail and others 

2021). 

As an ecosystem, mangroves are known to have various ecological functions (Islam and 

Bhuiyan, 2018). In mangrove management  that is beneficial to the economy and ecology, the 

main problem faced in mangrove forest management is determining the optimal level of 

management, viewed from both forms of benefits (economic and ecological)  (Wahyudin et. al., 

2020). 

In this study, we aim to conduct a comprehensive analysis of the complex constraints 

faced in mangrove ecosystem management and provide strategic recommendations for 

sustainable mangrove management in Indonesia. We try to fill the gap between existing policies 

and implementation at a significant field level. for constructive mangrove management and to 

support Indonesia's blue carbon agenda. 

 

Methods 

The method used in writing   this article is systematic review, which is literature 

research that critically examines  knowledge, ideas,  or even findings in  quality health 

journals, compiled and compiled theoretically and methodologically for a particular topic   
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(Sugiyono, 2016)  . The strategy used in article search is to use research articles that match the 

topic in the Google Scholar,  Pubmed, Science Direct and Researchgate data base. 

This systematic review is limited to literature searches in the last 5 years using   the 

keyword "Ecosystem Services Based Mangrove Forest with Management Strategies"  which 

is detailed as follows  :  "Ecosystem Services" " Mangrove Forest" "Management Strategies" 

with question determination following PICO techniques. Where every question P  is 

mangrove with or without strategi, I is mangrove  conservation n,  C is  conservation 

management, O is pprocesses Ecosystem Services Based Mangrove Forest with Management 

Strategies.   The inclusion criteria  in  this literature review are  full-text articles, in  

Indonesian and English published   in the last 5 years,  research  articles   It includes two or 

more search keywords in the database. The flow of journal review is adjusted to the following 

image. 
 

 

 

 

Full-text  articles are examined to select research journals that match the sample 

inclusion criteria. A total of 10 articles were obtained that met the relevant inclusion and 

abstract  criteria   for analysis on Ecosystem Services Based Mangrove Forest with 

Management Strategies. 

 

 

 

 

 

Discussion 

Indonesia is an archipelagic country with more than 17,504 islands (28 large islands and 

17,475 small islands) with an estimated coastline length of 95,181 km, which is overgrown 

with mangroves from several meters to several kilometers. An estimated 3.2 million hectares 

grow widely on five major islands (Java, Sumatra, Kalimantan, Sulawesi, Papua) with diverse 

community types consisting of about 157 species (52 species of trees, 21 species of shrubs, 13 

liana species, seven species of palms, 14 species of grasses, 8 species of herbs, 3 species of 

benalu, 36 species of epiphytes, 3 species of ferns) .(Kusmana & Sukristijiono, 2020) 

In response to the huge loss of mangroves, several regulations on mangrove 

conservation and management were enacted in Indonesia. Law Number 5 of 1990 concerning 

the Conservation of Biological Natural Resources and their Ecosystems became the basis for 

the concept of mangrove conservation in Indonesia. According to Law No. 27 of 2007 which 

was amended into Law No. 1/2014, concerning the Management of Coastal Areas and Small 

Islands, Indonesia allows logging practices in mangrove areas that comply with the 

preservation of coastal ecological functions. The issuance of this policy was followed up by 

Presidential Regulation Number 73 of 2012 concerning the National Strategy for Mangrove 

Ecosystem Management, which regulates mangrove forest management norms, standards, 

principles, criteria, and indicators. The government also issued Presidential Regulation Number 

73 of 2015 concerning the Implementation of Management of Coastal Areas and Small Islands 

at the National Level with the aim of managing coastal areas and national small islands in a 

harmonious, synergistic, integrated, and sustainable manner (Anggraeni 2018).  

There are two key sectors that play an important role in mangrove management in 

Indonesia, namely the forestry and fisheries and marine sectors. The forestry sector is 

authorized to manage all state mangrove forests, while mangroves outside forest areas are the 

authority of the fisheries and marine sector (Kathiresan and Bingham 2001). Therefore, existing 

mangrove management policies are generally influenced by the interests and authorities of the 

two sectors which sometimes conflict and overlap (Damastu et. al., 2022). Complex social and 

economic conditions in mangrove areas, accompanied by unclear boundaries between different 

authorities, have created overlaps in law enforcement and responsibility between government 
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institutions (Chow, 2018). To manage mangrove ecosystems sustainably and improve the 

welfare of coastal communities (Suman, 2019), effective policy implementation must be 

supported by various action plans or strategies prepared based on strategic issues in the concept 

of sustainable development (Basyuni et. al., 2018)  . However, there are major challenges in 

mangrove management that must be overcome with specific strategies and require programs as 

a measure of achieving sustainable mangrove management goals (Arifanti, 2020).  

Communities play a key role in determining the success of sustainable forest 

management (Makowski and Fink, 2018).  The dependence of coastal communities on these 

ecosystems can encourage them to restore and preserve them using their local wisdom 

(Camacho et. al., 2020).  Willingness to participate in an activity is also correlated with 

education level and income; those with higher levels of education and more stable incomes 

become more easily involved and can play a role as key community actors in mangrove 

restoration and protection activities (Mafi-Gholami et. al., 2020).  

From a socio-economic perspective, sustainable mangrove management is fraught with 

challenges due to (a) different understandings of the value and benefits of mangrove 

ecosystems and the urgency of rehabilitation efforts; (b) local involvement has not been 

optimal; (c) the majority of families living around mangrove ecosystems are classified as low-

income families; (d) the sustainable use of mangrove ecosystems has not been developed; and 

(e) high population growth rates and economic needs have triggered changes in land use and 

land cover (Biswas and others 2018). Problems in understanding the ecological value of 

mangroves can lead to the conception that damage or loss of mangrove resources is not always 

considered a loss (Abidin et. al., 2021). Community participation in mangrove management 

becomes difficult to achieve, on the contrary, participation is easier to ensure when the benefits 

to be received can be felt directly, locally, and tangibly (Rafique, 2018).  Therefore, 

information about the benefits/values of mangrove forests both directly and indirectly needs to 

be disseminated to increase public awareness of the ecological role of mangrove forests (Yando 

et. al., 2021).  

Special strategies are also needed, such as offering several incentive scheme options, to 

increase the willingness of communities to engage in mangrove management. Law enforcement 

and compliance are other challenges in encouraging community participation. Unclear 

sanctions/penalty mechanisms lead to low levels of compliance (Hasnanda and others 2018). 

Local willingness to participate in mangrove management depends on (1) effective law 

enforcement; (2) accountable and transparent financial management; (3) fair distribution of 

profits; (4) rights and obligations of equitable distribution; (5) co-financing from the 

government or project; (6) annual income level; (7) and whether one's livelihood depends 

directly on mangroves (Biswas et. al., 2018).  

In the end, incentives should not only encourage local communities to replant new 

mangroves, but they should also maintain newly planted and old mangroves (Gaoue and 

Yessoufou, 2019). The form of community involvement in mangrove management varies 

depending on regional conditions and community typology (Mozumder et. al., 2018). One 

example of mangrove management that pays attention to community participation in 

mangroves is widely known as community-based mangrove management (CBMM) ( 

R,odríguez 2018). CBMM is currently needed to ensure the success of mangrove resources and 

is considered an important factor in minimizing disturbance while ensuring sustainable use of 

mangrove resources. The community is also involved in mangrove rehabilitation projects, for 

example providing mangrove seedlings, working in mangrove nurseries, and planting 

mangroves (ReisFilho et. al., 2019). 

Mangrove forest management is an important aspect in efforts to preserve the 

environment in coastal areas.  In  social activities (social processes) it is necessary to  provide 

socialization or understanding to the community about the importance of maintaining mangrove 

forests.  In research (Limbong et. al., 2023), mangroves can be used directly or indirectly by 

communities/farmer groups around the coast. However, with the rampant forest destruction that 

occurs, communities or farmer groups need to be equipped with capacity building about the 
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importance of mangrove ecosystems and their impact on their livelihoods. This study aims to 

identify the condition of mangrove forests in the research area and determine the institutional 

development strategy of forest farmer groups in coastal areas in the Production Forest 

Management Unit. The research method used is qualitative method with interview; while the 

analysis method used is SWOT analysis. Based on the results of the Internal Factor Analysis 

Summary (IFAS) analysis with a strength factor value of 0.054 and a weakness factor value of 

0.47. From the calculation of the  internal environment score (IFAS) value, namely the strength 

factor minus the weakness factor, a horizontal x axis value of 0.054-0.047 = 0.007 is obtained. 

Based on the results of the  External Factor Analysis Summary (EFAS) analysis, the opportunity 

factor has a value of 0.054 with the threat has a value of 0.047. The results showed that the 

external calculation score (EFAS), namely the opportunity factor (opportunity) reduced by the 

threat factor, obtained the Y value vertically. The identification of internal (IFAS) and external 

(EFAS) factors shows that the institutional development position of forest farmer groups in 

coastal areas is in quadrant one (I) or is in an aggressive position that supports the SO 

(aggressive  development strategy). 

Research (Dashtbozorgi et. al., 2023) as one of the most fertile ecosystems on earth, 

mangrove forests provide many goods and services for mankind. Mangroves are located in 

southern Iran on the coast of the provinces of Sistan and Baluchistan, Hormozgan and Bushehr, 

which includes two species Harra (Avicennia marina) and Chandal (Rhizophora mucronata) 

The purpose of this study is to describe the condition of mangrove forests using Integrated 

Valuation of Ecosystem Services and Tradeoffs  (InVEST) between 2010 and 2021 from the 

southern coast of Iran. The INVEST model uses land use and land cover maps to estimate 

habitat quality. The source of the threat, the maximum distance of impact, the state of 

degradation, and sensitivity to the threat were also estimated with local expert opinion for each 

type of land cover. Urban and rural development, road networks, docks, oil and non-oil 

industries, agriculture, and aquaculture activities, were identified as sources that threaten the 

long-term survival of mangroves. The output map of the INVEST habitat quality model 

includes habitat degradability and quality maps, which are classified into four categories: poor, 

low, medium, and high, to better understand quality changes. The results show that the quality 

of mangrove habitat has decreased significantly despite the increased area. The target habitat 

area increased by 586.45 ha while the first two quality categories, including poor and low 

grades, increased. Based on habitat quality assessments in 2010, two habitat quality classes are 

poor, low, estimated at around 0.72, and 8.42 ha, which changed to 3.04 ha, and 9.72 ha 

respectively in 2021. The output maps obtained in this study can help local managers and 

decision makers to have an idea of what is happening to the quality of target ecosystems and 

can help them adopt more effective management strategies for the conservation of these 

ecosystems. 

Research (Arkham et. al., 2023) mangrove ecosystem in Bintan Regency provides many 

benefits both directly and indirectly for the surrounding community. Mangrove ecosystem 

services are also diverse and play a role in the adaptation and mitigation process in facing 

climate change. Oil pollution that occurs every year in Bintan Regency has a negative impact 

both ecologically and economically. This study aims to estimate the value of mangrove 

ecosystem services in the East and North Coast Areas of Bintan Island that can be used as a 

basis for management of the area. The data collection method used is a survey using 

questionnaires on fishermen, tourists, tour managers, and the surrounding community. It also 

collects some secondary data to support data analysis. The results of the study stated that the 

estimated economic value of mangrove ecosystem services was Rp. 135,663,899,478.30 / year 

from a mangrove area of 4,354.11 ha. The economic value consists of the provision of services 

by 61%, regulatory services by 21%, supporting services by 2%, and cultural services by 16%. 

This estimate can be used as a basis for mangrove conservation policies and strategies and 

community welfare, as well as consideration in making claims related to damage to coastal and 

marine environments due to oil spills and others that often occur in Bintan. 

  In the benefits of  economic processes, mangroves have a very important role to support 
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the productivity of the  habitat in them.   In research (Nie and others 2023) that in e valuation of 

the value of coastal wetland ecosystem services is very important for scientific development and 

effective use of coastal wetland resources.  It has beenproven that the addition of  attribute cut-

offs in the preferred experimental evaluation (CE) framework increases the validity of 

evaluation results. However, whether this increase is due to an increase in questionnaires or an 

increase in utility equations is indistinguishable from this framework. In this study, a cut-off 

modified selection model  was used to assess two key elements of the modified selection model 

that differed from the traditional model. This is a CE questionnaire that leads to a cut-off and a 

CE utility equation that incorporates a cut-off.  Each pair of elements is analyzed separately. 

Both are used to evaluate the impact of the validity of the results, and quantitatively evaluate 

the value of mangrove wetland ecosystem services in the Beibu Bay area, Guangxi, China. The 

results showed that: In 2021, the total value of mangrove wetland ecosystem services in the 

Beibu Bay area was 1.181 billion yuan. In the modified CE model, both the improvement of the 

questionnaire and the improvement of the utility equation contribute to an increase in the 

validity of the evaluation results; Their contribution rate is the same. Regarding the preferred 

model, based on correction, the public's willingness to pay a per-capita value for strengthening 

mangrove protection is (in order): increased biodiversity, mangrove forest cover, water quality, 

and landscape appreciation. The corresponding values are 53.89-yuan, 47.00-yuan, 35.46-yuan, 

and 17.29-yuan, respectively. 

Research (Agustriani and others 2023) Assessment of ecosystem services can provide 

significant improvements for policymakers to monitor changes in mangrove ecosystems in 

coastal ecosystems. Therefore, this study aims to measure the value of ecosystem services in 

Sembilang National Park (TNSL), Banyuasin Regency, South Sumatra, Indonesia. Data 

collection using questionnaires and in-depth interviews with target respondents fishermen, 

farmers, and stakeholders living in mangrove ecosystem areas. Total Economic Value (TEV) is 

used as an approach to calculate various mangrove service values. Several methods have been 

developed to estimate the value of ecosystem services. In this study, the market price method, 

benefit transfer method, reimbursement method, and travel cost method are applied to estimate 

the value of benefits for provision, arrangement, support, and cultural services. The results 

showed that the TEV of mangrove ecosystem services with an area of 88,556 ha was Rp 

6,961,126,186,194 year-1 (US$ 467,974,555.06 year-1) or Rp 78,607,444 ha-1-1 (US$ 5,284.5 

ha-1year-1). The annual benefit values for provision, arrangement, support, and cultural 

services are Rp 267,301,712,200, Rp 6,401,520,094,447, Rp 292,120,962,048, and Rp 

183,417,500, respectively. The value of the benefits of regulatory services (shoreline protection 

and carbon sequestration) dominates the TEV of mangrove ecosystems in SNP. To avoid the 

loss of value of these mangrove services, conservation and restoration must receive high 

priority in mangrove management and planning in the future. The results of this study can be 

used as basic data for local governments in managing mangrove ecosystems through the 

establishment of mangrove working groups in South Sumatra Province. Therefore, the novelty 

of this study lies in the first economic valuation in the SNP using the TEV approach, as 

illustrated. 

Research Fauzi et. al., (2023)  Sustainable Development Goal (SDG) number 14 relates 

to the preservation of sustainable marine ecosystems by establishing marine protected areas 

(MPAs). However, studies have reported massive damage to Indonesia's marine ecosystems 

due to pollution of shipping, anchors, and fishing nets. Thus, this study estimates the potential 

loss of value of ecosystem services due to the expansion of vessel activities in the Indonesian 

MPA. The study is divided into three stages. The first stage is modeling the expansion zone of 

vessel activity based on kernel density. The second stage is modeling the value of marine 

ecosystem services through semantic harmonization, reclassification, and spatial 

harmonization. The last stage is the overlay of the ship expansion zone model, the marine 

ecosystem service value model, and the Indonesian MPA. The results of this study show that 

Indonesia's marine neritic zone has an ecosystem service value of USD 814.23 billion, of which 

USD 159.87 billion (19.63%) is in the MPA. However, the increase in vessel activity that 
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occurred in 2013-2018 has the potential to cause a loss of ecosystem service value of USD 

27.63 billion in 14 protected areas. These results can help policymakers determine priority 

conservation areas based on the threat of vessel activity and the value of ecosystem services. 

Research Marlianingrum et. al. (2019) explains  that ecosystems are very important for 

human life, but until now parts of the ecosystem as resource assets that contribute to the 

country's economy have not been further evaluated. Mangrove ecosystem is one of the 

ecosystems that grows on alluvial deposits in coastal areas and river estuaries. They have a very 

important role to support fisheries productivity as a habitat for breeding and spawning aquatic 

biota. Based on these conditions, this research is directed to explore ecosystem services with 

ecological economic value to improve mangrove sustainability. Analysis of 2017 data on 

mangrove ecosystems in Tangerang Regency, Banten shows the total economic value of 

mangrove ecosystems per hectare is Rp. 49,260,590.16. Analysis of optimal resource allocation 

can be concluded that the optimal mangrove area is 415.89 Ha with a total economic value of 

Rp20,486,986,843.00. The conversion of mangrove ecosystems into some land changes will 

have an impact on the habitats that live in them and also have a negative impact on the income 

of coastal communities that use them, so they must be managed carefully. Economic valuation 

based on ecosystem services can improve sustainable management of mangrove ecosystems 

and provide welfare for coastal communities that use them. 

Mangrove   forest management is an important aspect in environmental conservation efforts, 

namely the natural resources themselves (natural processes) mangrove forest management 

including yaitu, forming a protected forest area for mangrove conservation to remain well 

maintained and sustainable.    Research (Hilmi and others 2023) Mangrove ecosystems on the 

North Coast of Jakarta have many services and functions both ecological, social, economic, and 

service functions, including tidal flood reduction, land subsidence reduction, pollution 

reduction, ecotourism, and others. However, the mangrove ecosystem on the North Coast of 

Jakarta has suffered severe damage, so it requires efforts and activities to rehabilitate it. This 

study aims to develop a strategy for mangrove ecosystem rehabilitation on the North Coast of 

Jakarta to reduce coastal disasters and support ecosystem services. This research method uses 

IFAS, EFAS analysis, and Buchard analysis. The results showed that mangrove ecosystem 

ecosystem services are ecotourism, conservation, wildlife reserves, reduction of tidal flooding, 

abrasion and accretion, reduction of intrusion, reduction of land subsidence, economic income, 

fishing and aquaculture activities, pond activities, and social activities. benefit. The mangrove 

rehabilitation strategy is a weakness-opportunity strategy (minimizing weaknesses, exploiting 

opportunities, and avoiding threats. The mangrove rehabilitation planning strategy is mangrove 

rehabilitation, mangrove revitalization, supporting the creative economy, developing 

greenbelts, increasing human resources, and developing carbon. 

Research Rakotomahazo et. al. (2023) Although ecosystems have emerged since the 

1980s to manage mangrove forest ecosystems, their application to mangroves is still new, and 

evidence of their effectiveness is questionable against the complex legal status of mangroves. 

This study explores the policy and institutional context of Payment for Ecosystem Services 

(PES) applied in the mangroves of Southwest Madagascar. We used Policy content analysis to 

examine the interaction between Madagascar's sectoral policies and the PES design framework 

developed under the Reducing Emissions from Deforestation and Forest Degradation (REDD+) 

mechanism of the United Nations Framework Convention on Climate Change. In addition, 

semi-structured interviews with national and local stakeholders were conducted to identify i) 

institutional interactions between PES and mangroves and ii) challenges faced in implementing 

PES in mangroves. We found that land-use, fisheries, and environmental planning policies 

related to mangrove management are coherent with the framework and support PES 

implementation. The lack of a clear legal framework and coordination between sectoral 

ministries, weak government organization due to political instability, and limited capacity of 

local governments are major challenges for the implementation of PES schemes in mangroves. 

This has led to low motivation to collaborate on mangrove conservation efforts among local 

community members. We emphasize that the existence of mangrove PES initiatives such as 
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those in Baie des Assassins can be a catalyst for Madagascar to develop clear policies, laws, 

and institutions to support the effective implementation of PES schemes in mangroves. 

Research Getzner and Islam (2020) Mangrove forests are essential for maintaining and 

improving ecosystem services that benefit local and regional communities, and the global 

environment. Scholars have long studied the merits of mangrove ecosystem services. However, 

the number of recent primary studies monetizing ecosystem services is somewhat limited. This 

paper ascertains the value of ecosystem services from 66 primary valuation studies with a total 

of 250 observations. The results show that the range of values is substantially wide. This range 

cannot be adequately explained by various study differences, because the explanatory power of 

econometric estimates is low. The main factors influencing the value of ecosystem services are 

elicitation methods, the types of ecosystem services considered, and the conservation status of 

each mangrove forest as a Ramsar site. The results emphasize the significant economic value of 

mangrove ecosystem services and the importance of conservation management. However, the 

results also warn against direct benefit transfers between sites. The substantial diversity of 

specific locations and countries warrants the application of separate original assessment studies. 

In the last three decades, increasing understanding of mangroves has significance for the 

environment and livelihoods has encouraged various rehabilitation initiatives (Lubis and 

Wahyudi 2019). The earliest rehabilitation efforts were initiated in the 1960s by Hutan Negara 

(Marlianingrum et. al., 2019). However, the top-down strategy  implemented has not been 

stopped by human encroachment into rehabilitated areas (Damastuti and de Groot, 2019). Lack 

of community participation is thought to be the cause of ongoing disruption (Lewis and others 

2019). Therefore, it is necessary to involve local communities in their rehabilitation and 

management strategies (Arifanti et. al., 2022). Currently, community participation has become 

the main approach in mangrove rehabilitation and management applied (Setyaningrum et. al., 

2020).  The Ministry of Environment and Forestry, for example, has implemented community-

based mangrove rehabilitation activities (Turisno et. al., 2018). 

Based on the description above, it can be seen that there are several strategies  of 

Ecosystem Services Based Mangrove Forest with Management Strategies, including 1) social 

activities (social processes)  provide socialization or understanding to the community of the 

importance of maintaining mangrove forests and the benefits obtained by the community 2) 

economic processes (economic processes)  Utilizing the existing potential by making economic 

benefits, and 3) Natural Resources itself (natural processes) mangrove forest   management 

including yaitu, forming a protected forest  area for mangrove conservation so that it is well 

maintained and sustainable.   These three components are bound together and influence each 

other. From socio-economic, cultural and human aspects need natural resources to be able to 

continue their lives, on the other hand the existence or sustainability of coastal natural resources 

is very dependent on human activities as the main users of natural resources. 

 

Conclusion 

Mangroves are highly productive ecosystems with various social, economic and 

environmental functions.  Mangroves have an important role globally in mitigating climate 

change, mangrove ecosystems are one of the threatened resources in coastal areas, and 

mangroves are under intense pressure from competing resource use. If mangrove destruction in 

Indonesia continues, there will be a loss of ecosystems that have many ecological, social, and 

economic benefits. 

Mangroves in Indonesia have faced direct human-caused threats including deforestation 

and conversion of forests to other land uses. Despite facing anthropogenic and non-

anthropogenic disturbances, mangroves provide great benefits and support livelihoods for 

millions of coastal communities in Indonesia. On the other hand, maintaining the natural and 

important function of mangroves in contributing to climate change mitigation and coastal 

adaptation.  

Ecosystem Services Based Mangrove Forest with Management Strategies, that there are 

three main components that must be considered in efforts to manage and utilize mangrove 
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ecosystems and coastal natural resources, namely; 1) social activities (social processes), 2) 

economic (economic processes)  and 3) natural resources themselves (natural processes).  These 

three components are bound together and influence each other. Local willingness to participate 

in mangrove management depends on (1) effective law enforcement; (2) accountable and 

transparent financial management; (3) fair distribution of profits; (4) rights and obligations of 

equitable distribution; (5) co-financing from the government or project; (6) annual income 

level; (7) and whether one's livelihood depends directly on mangroves.  From socio-economic, 

cultural and human aspects need natural resources to be able to continue their lives, on the other 

hand the existence or sustainability of coastal natural resources is very dependent on human 

activities as the main users of natural resources. 
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Table 1. Previous research is reviewed 

 

No Identity Summary 

1 Title:  Evaluation of coastal wetland 

ecosystem services based on modified 

choice experimental model: A case study 

of mangrove wetland in Beibu Gulf, 

Guangxi 

Authors: (Nie et. al., 2023) 

Publish: A Journal for the Study of 

Human Settlements Established at the UN 

Habitat Conference, Vancouver, 1976. 

Link: 

https://www.sciencedirect.com/science/art

icle/pii/S0197397522002326 

Aim: Assessing thevaluation of coastal 

wetland ecosystem services based on a 

modified selected experimental model: A 

case study of mangrove wetlands in Beibu 

Bay, Guangxi  

Method: Field Research, Experiment  

Result: In 2021, the total value of 

mangrove wetland ecosystem services in 

the Beibu Bay area was 1.181 billion yuan. 

In the modified CE model, both the 

improvement of the questionnaire and the 

improvement of the utility equation 

contribute to an increase in the validity of 

the evaluation results; Their contribution 

rate is the same. Regarding the preferred 

model, based on correction, the willingness 

of communities to pay per capita value for 

strengthening mangrove protection is (in 

order): increased biodiversity, mangrove 

forest cover, water quality, and landscape 

appreciation. The corresponding values are 

53.89-yuan, 47.00-yuan, 35.46-yuan, and 

17.29-yuan, respectively. The results 

provide a scientific basis for the 

formulation of policies for ecological 

management of coastal wetlands by the 

government. 

2 Title: The External, Internal Factor and 

Ecosystem Services to Support Mangrove 

Rehabilitation Planning in North Coast of 

Jakarta 

Authors: (Hilmi et. al., 2023) 

Publish: Proceedings ICMA-SURE- 

International Conference On 

Multidisciplinary Approaches For 

Sustainable Rural Development 

Link: 

http://jos.unsoed.ac.id/index.php/eprocicm

a/article/view/7783 

Aim: Assess external, internal and 

ecosystem services to support mangrove 

rehabilitation planning on the north coast 

of Jakarta. 

Method: This research method uses IFAS 

analysis, EFAS and Buchard analysis. 

Result: Emangrove cosystem is 

ecotourism, conservation, wildlife 

reserves, reduction of tidal flooding, 

abrasion and accretion, reduction of 

intrusion, reduction of land subsidence, 

economic income, fisheries and pond 

activities, pond activities, and social 

benefits. The mangrove rehabilitation 

strategy is a weakness-opportunity strategy 

(minimizing weaknesses, exploiting 

opportunities, and avoiding threats. The 

mangrove rehabilitation planning strategy 

is mangrove rehabilitation, mangrove 

revitalization, supporting the creative 

economy, developing greenbelts, 

increasing human resources and 

Commented [Equipe1]: To authors: Please cite the Table 1 in 

the text, following ascending and sequential order. 
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developing blue carbon. 

3 Title: Ecosystem services valuation using 

InVEST modeling: Case from southern 

Iranian mangrove forests  

Authors: (Dashtbozorgi et. al., 2023) 

Publish: Regional Studies in Marine 

Science 

Link: 

https://www.sciencedirect.com/science/art

icle/abs/pii/S2352485523000026 

 Aim:  Mstudied ecosystems using InVEST 

modeling: The case of Iran's mangrove 

forests. 

Method: Qualitative with model INVEST 

using land use and land cover maps to 

estimate habitat quality 

Result: Thequality of mangrove habitat 

has decreased significantly despite the 

increased area. The target habitat area 

increased by 586.45 ha while the first two 

quality categories, including poor and low 

grades, increased. Based on habitat quality 

assessments in 2010, two habitat quality 

classes are poor, low, estimated at around 

0.72, and 8.42 ha, which changed to 3.04 

ha, and 9.72 ha respectively in 2021. The 

output maps obtained in this study can help 

local managers and decision makers to 

have an idea of what is happening to the 

quality of target ecosystems and can help 

them adopt more effective management 

strategies for the conservation of these 

ecosystems. 

4 Title: Exploring the policy and 

institutional context of a Payment for 

Ecosystem Services (PES) scheme for 

mangroves in southwestern Madagascar 

Authors: (Rakotomahazo et. al., 2023) 

Publish: Marine Policy 

Link: 

https://www.sciencedirect.com/science/art

icle/abs/pii/S0308597X22004973 

Aim: Explores the policy and institutional 

context of Payment for Ecosystem Services 

(PES) applied in the mangroves of 

Southwest Madagascar 

Method: Semi-structured interview 

Result: A number of land-use, fisheries, 

and environmental planning policies 

related to mangrove management are 

coherent with the framework and support 

PES implementation. The lack of a clear 

legal framework and coordination between 

sectoral ministries, weak government 

organization due to political instability, 

and limited capacity of local governments 

are major challenges for the 

implementation of PES schemes in 

mangroves. 

5 Title: Strategy to Strengthening Forest 

Farming for Sustainable Mangrove Forest 

Management in the Coastal Area, Deli 

Serdang, Indonesia 

Authors: (Limbong et. al., 2023) 

Publish: Journal of Sylva Indonesiana 

Link: 

https://talenta.usu.ac.id/Jsi/article/view/91

54 

Aim:  Forest Farming Strengthening 

Strategy for Sustainable Mangrove Forest 

Management in Coastal Areas, Deli 

Serdang, Indonesia 

Method: qualitative with interviews; while 

the analysis method used is SWOT 

analysis. 

Result: results of Internal Factor Analysis 

Summary (IFAS) analysis with a strength 

factor value of 0.054 and a weakness factor 

value of 0.47. From the calculation of the 

internal environment score (IFAS) value, 
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namely the strength factor minus the 

weakness factor, a horizontal x axis value 

of 0.054-0.047 = 0.007 is obtained. Based 

on the results of the External Factor 

Analysis Summary (EFAS) analysis, the 

opportunity factor has a value of 0.054 

with the threat has a value of 0.047. The 

results showed that the external calculation 

score (EFAS), namely the opportunity 

factor (opportunity) reduced by the threat 

factor, obtained the Y value vertically. The 

identification of internal (IFAS) and 

external (EFAS) factors shows that the 

position of institutional development of 

forest farmer groups in coastal areas is in 

quadrant one (I) or is in an aggressive 

position that supports the SO (aggressive 

development strategy) development 

strategy. 

6 Title: Ecosystem Services of Mangrove 

Forests: Results of a Meta-Analysis of 

Economic Values 

Authors: (Getzner and Islam, 2020) 

Publish: International Journal of 

Environmental Research and Public 

Health 

Link: https://www.mdpi.com/1660-

4601/17/16/5830 

Aim: Assessing the Role of Coastal 

Biodiversity Conservation on 

Sustainability and Environmental Care in 

Indonesia's South Malang Mangrove 

Ecosystem. 

Method: Field Research and 

Observationon 

Result: Therange of values is substantially 

wide. This range cannot be adequately 

explained by various study differences, 

because the explanatory power of 

econometric estimates is low. The main 

factors influencing the value of ecosystem 

services are elicitation methods, the types 

of ecosystem services considered, and the 

conservation status of each mangrove 

forest as a Ramsar site. The results 

emphasize the significant economic value 

of mangrove ecosystem services and the 

importance of conservation management. 

However, the results also warn against 

direct benefit transfers between sites. The 

substantial diversity of specific locations 

and countries warrants the application of 

separate original assessment studies. 

7 Title: Economic Valuation of Mangrove 

Ecosystem Services in Sembilang 

National Park of South Sumatra, 

Indonesia 

Authors: (Agustriani et. al., 2023) 

Publish: Journal of Hunan University 

Natural Sciences  

Link: 

http://jonuns.com/index.php/journal/articl

Aim: Economic Valuation of Mangrove 

Ecosystem Services in Sembilang National 

Park, South Sumatra, Indonesia 

Method: Questionnaire andInterview 

Result: That the mangrove ecosystem with 

an area of 88,556 ha is Rp 

6,961,126,186,194 year-1 (US$ 

467,974,555.06 year-1) or Rp 78,607,444 

ha-1year-1 (US$ 5,284.5 ha-1year-1). The 
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e/view/1275 annual benefit values for provision, 

arrangement, support, and cultural services 

are Rp 267,301,712,200, Rp 

6,401,520,094,447, Rp 292,120,962,048, 

and Rp 183,417,500, respectively. The 

value of the benefits of regulatory services 

(shoreline protection and carbon 

sequestration) dominates the TEV of 

mangrove ecosystems in SNP. To avoid 

the loss of value of these mangrove 

services, conservation and restoration must 

receive high priority in mangrove 

management and planning in the future. 

The results of this study can be used as 

basic data for local governments in 

managing mangrove ecosystems through 

the establishment of mangrove working 

groups in South Sumatra Province. 

Therefore, the novelty of this study lies in 

the first economic valuation in the SNP 

using the TEV approach, as illustrated. 

8 Title: Potential Loss of Ecosystem 

Service Value Due to Vessel Activity 

Expansion in Indonesian Marine Protected 

Areas 

Authors: (Fauzi et. al., 2023) 

Publish: International Journal of Geo-

Information 

Link: https://www.mdpi.com/2220-

9964/12/2/75 

Aim: Potential Loss of Value of 

Ecosystem Services Due to Expansion of 

Vessel Activities in Indonesian Marine 

Protected Areas. 

Method: This research comprehensively 

covers three main aspects: vessel zone 

expansion modeling, marine ecosystem 

service value (MESV) modeling, and 

MESV potential loss in the MPAs. Figure 

2 illustrates the research framework. 

Result: Indonesia's marine neritic zone has 

an ecosystem services value of USD 

814.23 billion, of which USD 159.87 

billion (19.63%) is within the MPA. 

However, the increase in vessel activity 

that occurred in 2013-2018 has the 

potential to cause a loss of ecosystem 

service value of USD 27.63 billion in 14 

protected areas. These results can help 

policymakers determine priority 

conservation areas based on the threat of 

vessel activity and the value of ecosystem 

services. 

9 Title: Economic value of mangrove 

ecosystem services in the coastal area of 

Bintan Island, Indonesia 

Authors: (Arkham et. al., 2023) 

Publish: Research Square 

Link: 

https://www.researchsquare.com/article/rs

-2525875/v1 

Aim: Economic value of mangrove 

ecosystem services in coastal areas of 

Bintan Island, Indonesia 

Method: Survey using questionnaires on 

fishermen, tourists, tour managers, and 

surrounding communities. It also collects 

some secondary data to support data 

analysis. 

Result: The estimated economic value of 
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mangrove ecosystem services is Rp. 

135,663,899,478.30 / year from a 

mangrove area of 4,354.11 ha. The 

economic value consists of the provision of 

services by 61%, regulatory services by 

21%, supporting services by 2%, and 

cultural services by 16%. This estimate can 

be used as a basis for mangrove 

conservation policies and strategies and 

community welfare, as well as 

consideration in making claims related to 

damage to coastal and marine 

environments due to oil spills and others 

that often occur in Bintan.  

 

10 

Title: Economic analysis of management 

option for sustainable mangrove 

ecosystem in Tangerang District, Banten 

Province, Indonesia 

Authors: (Marlianingrum et. al., 2019) 

Publish: IOP Conference Series: Earth 

and Environmental Science 

Link: 

https://iopscience.iop.org/article/10.1088/

1755-1315/241/1/012026/meta 

Aim: Economic Analysis of Sustainable 

Mangrove Ecosystem Management 

Options in Tangerang District, Banten 

Province, Indonesia. 

Method: Total Economic Value (TEV) is 

formulated as follows: TEV = PS + SS + 

RS + CS.  

Result: Analysis of 2017 data on 

mangrove ecosystems in Tangerang 

Regency, Banten shows the total economic 

value of mangrove ecosystems per hectare 

is Rp. 49,260,590.16. Analysis of optimal 

resource allocation can be concluded that 

the optimal mangrove area is 415.89 Ha 

with a total economic value of 

Rp20,486,986,843.00. The conversion of 

mangrove ecosystems into some land 

changes will have an impact on the habitats 

that live in them and also have a negative 

impact on the income of coastal 

communities that use them, so they must 

be managed carefully. Economic valuation 

based on ecosystem services can improve 

sustainable management of mangrove 

ecosystems and provide welfare for coastal 

communities that use them. 
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Abstract 
The purpose of this research is to examine; Ecosystem Services Based Mangrove Forest with Management Model 

Strategies, Sustainability of Coastal Natural Resources. This research design uses systematic review namely library 

research that examines quality and critical journals, which have been filtered with inclusion criteria and uses several 

Google Scholar, Pubmed, Science Direct and Research gate databases as literacy in this study. A search of 2018-2023 

articles returned 17,000 keyword results. Ecosystem Services Based Mangrove Forest with Management Strategies, 

which were filtered into 10 journals according to the theme and analyzed by reviewing them. Ecosystem Services Based 

Mangrove Forest with Management Strategies. The research results show that mangrove ecosystem services with an 

area of 88,556 ha was Rp 6,961,126,186,194 year-1 (US$ 467,974,555.06 year-1) or Rp 78,607,444 ha-1-1 (US$ 

5,284.5 ha-1year-1). Ecosystem Services Based Mangrove Forest with Management Strategies, that there are three 

main components that must be considered in efforts to manage and utilize mangrove ecosystems and coastal natural 

resources, namely; 1) social activity(social processes) provide socialization or understanding to the community about 

the importance of protecting mangrove forests and the benefits that the community will receive 2) the 

economy(economic processes) take advantage of the existing potential by planting mangrove trees, and 3) the natural 

resources themselves(natural processes) Mangrove forest management includes establishing protected forest areas for 

mangrove forest conservation so that they are well maintained and sustainable. From the socio-economic, cultural and 

human aspects, natural resources are needed to be able to continue their lives, on the other hand, the existence or 

sustainability of coastal natural resources is very dependent on human activities as the main users of natural resources. 

Keywords: ecosystem, service-based, mangrove, forest, management, strategies, sustainability, coastal, 

natural resources. 

Resumo 
Este estudo analisa os serviços ecossistêmicos fornecidos por florestas de manguezal e propõe estratégias de manejo 

para a sustentabilidade dos recursos naturais costeiros. A metodologia utilizada foi a revisão sistemática, ou seja, 

pesquisa bibliográfica que examina periódicos críticos e de qualidade, revisados por pares em bancos de dados como 

Google Scholar, Pubmed, Science Direct e Researchgate. Uma pesquisa de artigos de 2018-2023 retornou 17.000 

resultados com as palavras-chave “Serviços Ecossistêmicos de Florestas de Manguezal com Estratégias de Manejo”. 

Após filtragem de acordo com o tema, foram analisadas 10 publicações científicas. Os resultados da pesquisa 

mostraram que os serviços ecossistêmicos de mangue com uma área de 88.556 ha foram de Rp 6.961.126.186.194 ano-

https://orcid.org/0000-0001-7257-7317
https://orcid.org/0000-0001-8134-5841
https://orcid.org/0000-0001-8134-5841


1 (US$ 467.974.555,06 ano-1) ou Rp 78.607.444 ha-1-1 (US$ 5.284,5 ha-1ano-1). O estudo também identificou três 

componentes principais a serem considerados no manejo e utilização dos ecossistemas de manguezais e recursos 

naturais costeiros: 1) a atividade social (processos sociais) proporciona socialização ou compreensão à comunidade 

sobre a importância de proteger os manguezais e os benefícios que a comunidade receberá; 2) a economia (processos 

econômicos) aproveita o potencial existente plantando árvores de mangue; e 3) os próprios recursos naturais (processos 

naturais). O manejo dos manguezais inclui o estabelecimento de áreas florestais protegidas para a conservação das 

florestas de manguezais, para que sejam bem mantidas e sustentáveis. Do ponto de vista socioeconômico, cultural e 

humano, os recursos naturais são necessários para poder continuar as suas vidas. Por outro lado, a existência ou 

sustentabilidade dos recursos naturais costeiros está muito dependente das atividades humanas, uma vez que o ser 

humano é o principal usuário desses recursos. 

Palavras-chave: ecossistema, baseado em serviços, manguezal, floresta, manejo, estratégias, 

sustentabilidade, costeiro, recursos naturais. 

1. Introduction 

Mangroves provide a vast ecosystem for living things such as fish, shrimp, and communities (Niagara et al., 2021). Coastal 

development has changed land use, resulting in a massive conversion of mangroves into settlements. This also damages 

mangrove ecosystems so that they interfere with environmental and socio-economic functions (Hofmeister et al., 2019). The 

role of mangrove ecosystems is closely related to the quality of seawater close to the coast (Kelleway et al., 2020) because 

mangrove conversion will have an impact on commercial fisheries throughout the surrounding area as well as on their economic 

value. Mangrove ecosystems play an important role ecologically and economically because they have substantial services for 

humans and the environment (Lee et al., 2019) such as household needs (forest products and various mangrove products), 

livelihoods, coastal protection, habitat provision, storm protection, and water quality maintenance (Strain et al., 2022). 

In recent decades, mangrove ecosystems have been under constant pressure due to diverse human activities and high rates of 

population growth. Indonesia is known as the country with the largest mangrove forest in the world, with an area of 3,112,989 

ha or 22.6% of the world's mangrove forest area (Mayarni et al., 2023). On the other hand, Indonesia's mangroves also 

experience the highest deforestation rate (Saputra et al., 2020), with total deforestation in the last three decades of 40%, caused 

by logging, land conversion for agriculture, shrimp and lianya ponds (Sari et al., 2021). The use of mangroves to meet 

community needs tends to be intensive and not in accordance with conservation principles. The rapid expansion of shrimp 

ponds has raised environmental issues about the conversion of ecologically important mangrove areas. Deforestation of 

mangroves and expansion of aquaculture have resulted in the occurrence of sedimentary organic matter in recent decades. They 

can change the quality of ocean waters (Jennerjahn et al., 2022). This impact is felt by coastal residents, especially by fishing 

communities who depend on mangroves for their lives (Hidayat and Dessy, 2021). Several studies show that mangrove and 

fishery ecosystems have a strong linkage, especially in supporting economic activities in the fisheries sector, not only in capture 

fisheries but also marine aquaculture in coastal areas (Oktamalia et al., 2018). 

In Indonesia, it is an archipelagic country with more than 17,504 islands and surrounding 95,181 km of coastline (Purwanto et 

al., 2022 [[Q1:  Q1]]). Indonesia has 3.1-3.7 million hectares of mangrove forest area or more than 20% of the world's mangrove 

forest area with high species diversity. Thelargest concentration of mangrove forests is in Papua and Sumatra (Vincentius, 

2020). In addition, areal potential for planting mangrove species is around 7.8 million hectares (Vincentius, 2020). Indonesia's 

mangroves have a special function because they are located between terrestrial and marine ecosystems, and support various 

types of human needs, especially for local communities in mangrove forests and their surroundings This fact shows that the 

potential of mangrove ecosystems in Indonesia is quite large today (Kusmana and Sukristijiono, 2016 [[Q2:  Q2]]; Sofian et 

al., 2019) 

In current conditions, local governments face problematic problems related to mangrove activities (Wahyudin et al., 2020). 

There are concerns from fishermen, crab hunters, and marine farmers about declining income, which is thought to be related to 

the increase in shrimp ponds in Indonesia (Vincentius, 2020). All have an important role and involve many parties and 

community groups who depend on shrimp ponds, fishermen, marine cultivation, and the existence of mangroves (Kinasih and 

Purnaweni, 2019). Mangroves have an indispensable role to play as a balancer. Authorities will need strategies to manage them 

so that all fisheries and economic activities that rely on ecosystem services can run sustainably (Ismail et al., 2021). 

As an ecosystem, mangroves are known to have various ecological functions (Islam and Bhuiyan, 2018). In mangrove 

management that is beneficial to the economy and ecology, the main problem faced in mangrove forest management is 

determining the optimal level of management, viewed from both forms of benefits (economic and ecological) (Wahyudin et 

al., 2020). 

In this study, we aim to conduct a comprehensive analysis of the complex constraints faced in mangrove ecosystem 

management and provide strategic recommendations for sustainable mangrove management in Indonesia. We try to fill the gap 

between existing policies and implementation at a significant field level. for constructive mangrove management and to support 

Indonesia's blue carbon agenda. 

2. Methods 



The method used in writing this article is systematic review, which is literature research that critically examines knowledge, 

ideas, or even findings in quality health journals, compiled and compiled theoretically and methodologically for a particular 

topic (Sugiyono, 2016 [[Q3:  Q3]]) . The strategy used in article search is to use research articles that match the topic in the 

Google Scholar, Pubmed, Science Direct and Researchgate data base. 

This systematic review is limited to literature searches in the last 5 years using the keyword “Ecosystem Services Based 

Mangrove Forest with Management Strategies” which is detailed as follows: “Ecosystem Services” ” Mangrove Forest” 

“Management Strategies” with question determination following PICO techniques. Where every question P is mangrove with 

or without strategi, I is mangrove conservation n, C is conservation management, O is pprocesses Ecosystem Services Based 

Mangrove Forest with Management Strategies. The inclusion criteria in this literature review are full-text articles, in Indonesian 

and English published in the last 5 years, research articles It includes two or more search keywords in the database. The flow 

of journal review is adjusted to the following Figure 1. 

Full-text articles are examined to select research journals that match the sample inclusion criteria. A total of 10 articles were 

obtained that met the relevant inclusion and abstract criteria for analysis on Ecosystem Services Based Mangrove Forest with 

Management Strategies (Table 1). 

3. Discussion 

Indonesia is an archipelagic country with more than 17,504 islands (28 large islands and 17,475 small islands) with an estimated 

coastline length of 95,181 km, which is overgrown with mangroves from several meters to several kilometers. An estimated 

3.2 million hectares grow widely on five major islands (Java, Sumatra, Kalimantan, Sulawesi, Papua) with diverse community 

types consisting of about 157 species (52 species of trees, 21 species of shrubs, 13 liana species, seven species of palms, 14 

species of grasses, 8 species of herbs, 3 species of benalu, 36 species of epiphytes, 3 species of ferns) (Kusmana and 

Sukristijiono, 2020 [[Q4:  Q4]]) 

In response to the huge loss of mangroves, several regulations on mangrove conservation and management were enacted in 

Indonesia. Law Number 5 of 1990 concerning the Conservation of Biological Natural Resources and their Ecosystems became 

the basis for the concept of mangrove conservation in Indonesia. According to Law No. 27 of 2007 which was amended into 

Law No. 1/2014, concerning the Management of Coastal Areas and Small Islands, Indonesia allows logging practices in 

mangrove areas that comply with the preservation of coastal ecological functions. The issuance of this policy was followed up 

by Presidential Regulation Number 73 of 2012 concerning the National Strategy for Mangrove Ecosystem Management, which 

regulates mangrove forest management norms, standards, principles, criteria, and indicators. The government also issued 

Presidential Regulation Number 73 of 2015 concerning the Implementation of Management of Coastal Areas and Small Islands 

at the National Level with the aim of managing coastal areas and national small islands in a harmonious, synergistic, integrated, 

and sustainable manner (Anggraeni, 2017). 

There are two key sectors that play an important role in mangrove management in Indonesia, namely the forestry and fisheries 

and marine sectors. The forestry sector is authorized to manage all state mangrove forests, while mangroves outside forest areas 

are the authority of the fisheries and marine sector (Kathiresan and Bingham, 2001). Therefore, existing mangrove management 

policies are generally influenced by the interests and authorities of the two sectors which sometimes conflict and overlap 

(Damastuti et al., 2022). Complex social and economic conditions in mangrove areas, accompanied by unclear boundaries 

between different authorities, have created overlaps in law enforcement and responsibility between government institutions 

(Chow, 2018). To manage mangrove ecosystems sustainably and improve the welfare of coastal communities (Suman, 2019), 

effective policy implementation must be supported by various action plans or strategies prepared based on strategic issues in 

the concept of sustainable development (Basyuni et al., 2018) . However, there are major challenges in mangrove management 

that must be overcome with specific strategies and require programs as a measure of achieving sustainable mangrove 

management goals (Arifanti, 2020). 

Communities play a key role in determining the success of sustainable forest management (Makowski and Finkl, 2018). The 

dependence of coastal communities on these ecosystems can encourage them to restore and preserve them using their local 

wisdom (Camacho et al., 2020). Willingness to participate in an activity is also correlated with education level and income; 

those with higher levels of education and more stable incomes become more easily involved and can play a role as key 

community actors in mangrove restoration and protection activities (Mafi-Gholami et al., 2020). 

From a socio-economic perspective, sustainable mangrove management is fraught with challenges due to (a) different 

understandings of the value and benefits of mangrove ecosystems and the urgency of rehabilitation efforts; (b) local 

involvement has not been optimal; (c) the majority of families living around mangrove ecosystems are classified as low-income 

families; (d) the sustainable use of mangrove ecosystems has not been developed; and (e) high population growth rates and 

economic needs have triggered changes in land use and land cover (Biswas et al., 2018). Problems in understanding the 

ecological value of mangroves can lead to the conception that damage or loss of mangrove resources is not always considered 

a loss (Abidin et al., 2021). Community participation in mangrove management becomes difficult to achieve, on the contrary, 

participation is easier to ensure when the benefits to be received can be felt directly, locally, and tangibly (Rafique, 2018). 

Therefore, information about the benefits/values of mangrove forests both directly and indirectly needs to be disseminated to 

increase public awareness of the ecological role of mangrove forests (Yando et al., 2021). 



Special strategies are also needed, such as offering several incentive scheme options, to increase the willingness of communities 

to engage in mangrove management. Law enforcement and compliance are other challenges in encouraging community 

participation. Unclear sanctions/penalty mechanisms lead to low levels of compliance (Hasnanda et al., 2018). Local 

willingness to participate in mangrove management depends on (1) effective law enforcement; (2) accountable and transparent 

financial management; (3) fair distribution of profits; (4) rights and obligations of equitable distribution; (5) co-financing from 

the government or project; (6) annual income level; (7) and whether one's livelihood depends directly on mangroves (Biswas 

et al., 2018). 

In the end, incentives should not only encourage local communities to replant new mangroves, but they should also maintain 

newly planted and old mangroves (Gaoue and Yessoufou, 2019). The form of community involvement in mangrove 

management varies depending on regional conditions and community typology (Mozumder et al., 2018). One example of 

mangrove management that pays attention to community participation in mangroves is widely known as community-based 

mangrove management (CBMM) (R,odríguez 2018). CBMM is currently needed to ensure the success of mangrove resources 

and is considered an important factor in minimizing disturbance while ensuring sustainable use of mangrove resources. The 

community is also involved in mangrove rehabilitation projects, for example providing mangrove seedlings, working in 

mangrove nurseries, and planting mangroves (Reis Filho et al., 2019). 

Mangrove forest management is an important aspect in efforts to preserve the environment in coastal areas. In social activities 

(social processes) it is necessary to provide socialization or understanding to the community about the importance of 

maintaining mangrove forests. In research (Limbong et al., 2023), mangroves can be used directly or indirectly by 

communities/farmer groups around the coast. However, with the rampant forest destruction that occurs, communities or farmer 

groups need to be equipped with capacity building about the importance of mangrove ecosystems and their impact on their 

livelihoods. This study aims to identify the condition of mangrove forests in the research area and determine the institutional 

development strategy of forest farmer groups in coastal areas in the Production Forest Management Unit. The research method 

used is qualitative method with interview; while the analysis method used is SWOT analysis. Based on the results of the Internal 

Factor Analysis Summary (IFAS) analysis with a strength factor value of 0.054 and a weakness factor value of 0.47. From the 

calculation of the internal environment score (IFAS) value, namely the strength factor minus the weakness factor, a horizontal 

x axis value of 0.054-0.047 = 0.007 is obtained. Based on the results of the External Factor Analysis Summary (EFAS) analysis, 

the opportunity factor has a value of 0.054 with the threat has a value of 0.047. The results showed that the external calculation 

score (EFAS), namely the opportunity factor (opportunity) reduced by the threat factor, obtained the Y value vertically. The 

identification of internal (IFAS) and external (EFAS) factors shows that the institutional development position of forest farmer 

groups in coastal areas is in quadrant one (I) or is in an aggressive position that supports the SO (aggressive development 

strategy). 

Research (Dashtbozorgi et al., 2023) as one of the most fertile ecosystems on earth, mangrove forests provide many goods and 

services for mankind. Mangroves are located in southern Iran on the coast of the provinces of Sistan and Baluchistan, 

Hormozgan and Bushehr, which includes two species Harra (Avicennia marina) and Chandal (Rhizophora mucronata) The 

purpose of this study is to describe the condition of mangrove forests using Integrated Valuation of Ecosystem Services and 

Tradeoffs (InVEST) between 2010 and 2021 from the southern coast of Iran. The INVEST model uses land use and land cover 

maps to estimate habitat quality. The source of the threat, the maximum distance of impact, the state of degradation, and 

sensitivity to the threat were also estimated with local expert opinion for each type of land cover. Urban and rural development, 

road networks, docks, oil and non-oil industries, agriculture, and aquaculture activities, were identified as sources that threaten 

the long-term survival of mangroves. The output map of the INVEST habitat quality model includes habitat degradability and 

quality maps, which are classified into four categories: poor, low, medium, and high, to better understand quality changes. The 

results show that the quality of mangrove habitat has decreased significantly despite the increased area. The target habitat area 

increased by 586.45 ha while the first two quality categories, including poor and low grades, increased. Based on habitat quality 

assessments in 2010, two habitat quality classes are poor, low, estimated at around 0.72, and 8.42 ha, which changed to 3.04 

ha, and 9.72 ha respectively in 2021. The output maps obtained in this study can help local managers and decision makers to 

have an idea of what is happening to the quality of target ecosystems and can help them adopt more effective management 

strategies for the conservation of these ecosystems. 

Research (Arkham et al., 2023) mangrove ecosystem in Bintan Regency provides many benefits both directly and indirectly 

for the surrounding community. Mangrove ecosystem services are also diverse and play a role in the adaptation and mitigation 

process in facing climate change. Oil pollution that occurs every year in Bintan Regency has a negative impact both ecologically 

and economically. This study aims to estimate the value of mangrove ecosystem services in the East and North Coast Areas of 

Bintan Island that can be used as a basis for management of the area. The data collection method used is a survey using 

questionnaires on fishermen, tourists, tour managers, and the surrounding community. It also collects some secondary data to 

support data analysis. The results of the study stated that the estimated economic value of mangrove ecosystem services was 

Rp. 135,663,899,478.30 / year from a mangrove area of 4,354.11 ha. The economic value consists of the provision of services 

by 61%, regulatory services by 21%, supporting services by 2%, and cultural services by 16%. This estimate can be used as a 

basis for mangrove conservation policies and strategies and community welfare, as well as consideration in making claims 

related to damage to coastal and marine environments due to oil spills and others that often occur in Bintan. 

In the benefits of economic processes, mangroves have a very important role to support the productivity of the habitat in them. 

In research (Nie et al., 2023) that in e valuation of the value of coastal wetland ecosystem services is very important for scientific 



development and effective use of coastal wetland resources. It has beenproven that the addition of attribute cut-offs in the 

preferred experimental evaluation (CE) framework increases the validity of evaluation results. However, whether this increase 

is due to an increase in questionnaires or an increase in utility equations is indistinguishable from this framework. In this study, 

a cut-off modified selection model was used to assess two key elements of the modified selection model that differed from the 

traditional model. This is a CE questionnaire that leads to a cut-off and a CE utility equation that incorporates a cut-off. Each 

pair of elements is analyzed separately. Both are used to evaluate the impact of the validity of the results, and quantitatively 

evaluate the value of mangrove wetland ecosystem services in the Beibu Bay area, Guangxi, China. The results showed that: 

In 2021, the total value of mangrove wetland ecosystem services in the Beibu Bay area was 1.181 billion yuan. In the modified 

CE model, both the improvement of the questionnaire and the improvement of the utility equation contribute to an increase in 

the validity of the evaluation results; Their contribution rate is the same. Regarding the preferred model, based on correction, 

the public's willingness to pay a per-capita value for strengthening mangrove protection is (in order): increased biodiversity, 

mangrove forest cover, water quality, and landscape appreciation. The corresponding values are 53.89-yuan, 47.00-yuan, 35.46-

yuan, and 17.29-yuan, respectively. 

Research (Agustriani et al., 2023) Assessment of ecosystem services can provide significant improvements for policymakers 

to monitor changes in mangrove ecosystems in coastal ecosystems. Therefore, this study aims to measure the value of 

ecosystem services in Sembilang National Park (TNSL), Banyuasin Regency, South Sumatra, Indonesia. Data collection using 

questionnaires and in-depth interviews with target respondents fishermen, farmers, and stakeholders living in mangrove 

ecosystem areas. Total Economic Value (TEV) is used as an approach to calculate various mangrove service values. Several 

methods have been developed to estimate the value of ecosystem services. In this study, the market price method, benefit 

transfer method, reimbursement method, and travel cost method are applied to estimate the value of benefits for provision, 

arrangement, support, and cultural services. The results showed that the TEV of mangrove ecosystem services with an area of 

88,556 ha was Rp 6,961,126,186,194 year-1 (US$ 467,974,555.06 year-1) or Rp 78,607,444 ha-1-1 (US$ 5,284.5 ha-1year-1). 

The annual benefit values for provision, arrangement, support, and cultural services are Rp 267,301,712,200, Rp 

6,401,520,094,447, Rp 292,120,962,048, and Rp 183,417,500, respectively. The value of the benefits of regulatory services 

(shoreline protection and carbon sequestration) dominates the TEV of mangrove ecosystems in SNP. To avoid the loss of value 

of these mangrove services, conservation and restoration must receive high priority in mangrove management and planning in 

the future. The results of this study can be used as basic data for local governments in managing mangrove ecosystems through 

the establishment of mangrove working groups in South Sumatra Province. Therefore, the novelty of this study lies in the first 

economic valuation in the SNP using the TEV approach, as illustrated. 

Research Fauzi et al. (2023) Sustainable Development Goal (SDG) number 14 relates to the preservation of sustainable marine 

ecosystems by establishing marine protected areas (MPAs). However, studies have reported massive damage to Indonesia's 

marine ecosystems due to pollution of shipping, anchors, and fishing nets. Thus, this study estimates the potential loss of value 

of ecosystem services due to the expansion of vessel activities in the Indonesian MPA. The study is divided into three stages. 

The first stage is modeling the expansion zone of vessel activity based on kernel density. The second stage is modeling the 

value of marine ecosystem services through semantic harmonization, reclassification, and spatial harmonization. The last stage 

is the overlay of the ship expansion zone model, the marine ecosystem service value model, and the Indonesian MPA. The 

results of this study show that Indonesia's marine neritic zone has an ecosystem service value of USD 814.23 billion, of which 

USD 159.87 billion (19.63%) is in the MPA. However, the increase in vessel activity that occurred in 2013-2018 has the 

potential to cause a loss of ecosystem service value of USD 27.63 billion in 14 protected areas. These results can help 

policymakers determine priority conservation areas based on the threat of vessel activity and the value of ecosystem services. 

Research Marlianingrum et. al. (2019) explains that ecosystems are very important for human life, but until now parts of the 

ecosystem as resource assets that contribute to the country's economy have not been further evaluated. Mangrove ecosystem is 

one of the ecosystems that grows on alluvial deposits in coastal areas and river estuaries. They have a very important role to 

support fisheries productivity as a habitat for breeding and spawning aquatic biota. Based on these conditions, this research is 

directed to explore ecosystem services with ecological economic value to improve mangrove sustainability. Analysis of 2017 

data on mangrove ecosystems in Tangerang Regency, Banten shows the total economic value of mangrove ecosystems per 

hectare is Rp. 49,260,590.16. Analysis of optimal resource allocation can be concluded that the optimal mangrove area is 

415.89 Ha with a total economic value of Rp20,486,986,843.00. The conversion of mangrove ecosystems into some land 

changes will have an impact on the habitats that live in them and also have a negative impact on the income of coastal 

communities that use them, so they must be managed carefully. Economic valuation based on ecosystem services can improve 

sustainable management of mangrove ecosystems and provide welfare for coastal communities that use them. 

Mangrove forest management is an important aspect in environmental conservation efforts, namely the natural resources 

themselves (natural processes) mangrove forest management including yaitu, forming a protected forest area for mangrove 

conservation to remain well maintained and sustainable. Research (Hilmi et al., 2023) Mangrove ecosystems on the North 

Coast of Jakarta have many services and functions both ecological, social, economic, and service functions, including tidal 

flood reduction, land subsidence reduction, pollution reduction, ecotourism, and others. However, the mangrove ecosystem on 

the North Coast of Jakarta has suffered severe damage, so it requires efforts and activities to rehabilitate it. This study aims to 

develop a strategy for mangrove ecosystem rehabilitation on the North Coast of Jakarta to reduce coastal disasters and support 

ecosystem services. This research method uses IFAS, EFAS analysis, and Buchard analysis. The results showed that mangrove 

ecosystem ecosystem services are ecotourism, conservation, wildlife reserves, reduction of tidal flooding, abrasion and 



accretion, reduction of intrusion, reduction of land subsidence, economic income, fishing and aquaculture activities, pond 

activities, and social activities. benefit. The mangrove rehabilitation strategy is a weakness-opportunity strategy (minimizing 

weaknesses, exploiting opportunities, and avoiding threats. The mangrove rehabilitation planning strategy is mangrove 

rehabilitation, mangrove revitalization, supporting the creative economy, developing greenbelts, increasing human resources, 

and developing carbon. 

Research Rakotomahazo et al. (2023) Although ecosystems have emerged since the 1980s to manage mangrove forest 

ecosystems, their application to mangroves is still new, and evidence of their effectiveness is questionable against the complex 

legal status of mangroves. This study explores the policy and institutional context of Payment for Ecosystem Services (PES) 

applied in the mangroves of Southwest Madagascar. We used Policy content analysis to examine the interaction between 

Madagascar's sectoral policies and the PES design framework developed under the Reducing Emissions from Deforestation 

and Forest Degradation (REDD+) mechanism of the United Nations Framework Convention on Climate Change. In addition, 

semi-structured interviews with national and local stakeholders were conducted to identify i) institutional interactions between 

PES and mangroves and ii) challenges faced in implementing PES in mangroves. We found that land-use, fisheries, and 

environmental planning policies related to mangrove management are coherent with the framework and support PES 

implementation. The lack of a clear legal framework and coordination between sectoral ministries, weak government 

organization due to political instability, and limited capacity of local governments are major challenges for the implementation 

of PES schemes in mangroves. This has led to low motivation to collaborate on mangrove conservation efforts among local 

community members. We emphasize that the existence of mangrove PES initiatives such as those in Baie des Assassins can be 

a catalyst for Madagascar to develop clear policies, laws, and institutions to support the effective implementation of PES 

schemes in mangroves. 

Research Getzner and Islam (2020) Mangrove forests are essential for maintaining and improving ecosystem services that 

benefit local and regional communities, and the global environment. Scholars have long studied the merits of mangrove 

ecosystem services. However, the number of recent primary studies monetizing ecosystem services is somewhat limited. This 

paper ascertains the value of ecosystem services from 66 primary valuation studies with a total of 250 observations. The results 

show that the range of values is substantially wide. This range cannot be adequately explained by various study differences, 

because the explanatory power of econometric estimates is low. The main factors influencing the value of ecosystem services 

are elicitation methods, the types of ecosystem services considered, and the conservation status of each mangrove forest as a 

Ramsar site. The results emphasize the significant economic value of mangrove ecosystem services and the importance of 

conservation management. However, the results also warn against direct benefit transfers between sites. The substantial 

diversity of specific locations and countries warrants the application of separate original assessment studies. 

In the last three decades, increasing understanding of mangroves has significance for the environment and livelihoods has 

encouraged various rehabilitation initiatives (Lubis and Wahyudi, 2019). The earliest rehabilitation efforts were initiated in the 

1960s by Hutan Negara (Marlianingrum et al., 2019). However, the top-down strategy implemented has not been stopped by 

human encroachment into rehabilitated areas (Damastuti and de Groot, 2019). Lack of community participation is thought to 

be the cause of ongoing disruption (Lewis et al., 2019). Therefore, it is necessary to involve local communities in their 

rehabilitation and management strategies (Arifanti et al., 2022). Currently, community participation has become the main 

approach in mangrove rehabilitation and management applied (Setyaningrum et al., 2020). The Ministry of Environment and 

Forestry, for example, has implemented community-based mangrove rehabilitation activities (Turisno et al., 2018). 

Based on the description above, it can be seen that there are several strategies of Ecosystem Services Based Mangrove Forest 

with Management Strategies, including 1) social activities (social processes) provide socialization or understanding to the 

community of the importance of maintaining mangrove forests and the benefits obtained by the community 2) economic 

processes (economic processes) Utilizing the existing potential by making economic benefits, and 3) Natural Resources itself 

(natural processes) mangrove forest management including yaitu, forming a protected forest area for mangrove conservation 

so that it is well maintained and sustainable. These three components are bound together and influence each other. From socio-

economic, cultural and human aspects need natural resources to be able to continue their lives, on the other hand the existence 

or sustainability of coastal natural resources is very dependent on human activities as the main users of natural resources. 

4. Conclusion 

Mangroves are highly productive ecosystems with various social, economic and environmental functions. Mangroves have an 

important role globally in mitigating climate change, mangrove ecosystems are one of the threatened resources in coastal areas, 

and mangroves are under intense pressure from competing resource use. If mangrove destruction in Indonesia continues, there 

will be a loss of ecosystems that have many ecological, social, and economic benefits. 

Mangroves in Indonesia have faced direct human-caused threats including deforestation and conversion of forests to other land 

uses. Despite facing anthropogenic and non-anthropogenic disturbances, mangroves provide great benefits and support 

livelihoods for millions of coastal communities in Indonesia. On the other hand, maintaining the natural and important function 

of mangroves in contributing to climate change mitigation and coastal adaptation. 

Ecosystem Services Based Mangrove Forest with Management Strategies, that there are three main components that must be 

considered in efforts to manage and utilize mangrove ecosystems and coastal natural resources, namely; 1) social activities 

(social processes), 2) economic (economic processes) and 3) natural resources themselves (natural processes). These three 



components are bound together and influence each other. Local willingness to participate in mangrove management depends 

on (1) effective law enforcement; (2) accountable and transparent financial management; (3) fair distribution of profits; (4) 

rights and obligations of equitable distribution; (5) co-financing from the government or project; (6) annual income level; (7) 

and whether one's livelihood depends directly on mangroves. From socio-economic, cultural and human aspects need natural 

resources to be able to continue their lives, on the other hand the existence or sustainability of coastal natural resources is very 

dependent on human activities as the main users of natural resources. 
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Table 1. Previous research is reviewed. 
No Identity Summary 

1 

Title: Evaluation of coastal wetland 

ecosystem services based on modified 

choice experimental model: A case 

study of mangrove wetland in Beibu 

Gulf, Guangxi 

Aim: evaluation of coastal wetland 

ecosystem services based on a modified 

experimental model: A case study of 

mangrove wetlands in Beibu Bay, 

Guangxi 
Authors: Nie et al. (2023) Method: Field Research, Experiment 

Publish: A Journal for the Study of 

Human Settlements Established at the 

UN Habitat Conference, Vancouver, 

1976. 

Result: In 2021, the total value of 

mangrove wetland ecosystem services 

in the Beibu Bay area is 1.181 billion 

yuan. In the modified CE model, both 

the improvement of the questionnaire 

and the improvement of the utility 

equation contribute to an increase in the 

validity of the evaluation results; their 

level of contribution is the same. 

Regarding the preferred model, based 

on correction, people's willingness to 

pay a per capita value for strengthening 

mangrove protection is (in order): 

increased biodiversity, mangrove forest 

cover, water quality, and landscape 

appreciation. The related values are 

53.89-yuan, 47.00-yuan, 35.46-yuan, 

and 17.29-yuan, respectively. The 

results provide a scientific basis for the 

formulation of policies for ecological 

management of coastal wetlands by the 

government. 
  

2 

Title: The External, Internal Factor and 

Ecosystem Services to Support 

Mangrove Rehabilitation Planning in 

North Coast of Jakarta 

Aim: external, internal and ecosystem 

services factors to support mangrove 

rehabilitation planning on the north 

coast of Jakarta. 

Authors: Hilmi et al. (2023) 
Method: This research method uses 

IFAS analysis, EFAS and Buchard 

analysis. 

Publish: Proceedings ICMA-SURE- 

International Conference On 

Multidisciplinary Approaches For 

Sustainable Rural Development 

Result: Emangrove cosystems are 

ecotourism, conservation, wildlife 

sanctuaries, tidal flood reduction, 

abrasion and accretion, intrusion 

reduction, land subsidence reduction, 

economic income, fisheries and pond 

activities, pond activities, and social. 

benefits. Mangrove rehabilitation 

strategies are weaknesses-opportunities 

strategies (minimizing weaknesses, 

seizing opportunities, and avoiding 

threats. Mangrove rehabilitation 

planning strategies are mangrove 

rehabilitation, mangrove revitalization, 

supporting the creative economy, 

developing greenbelts, increasing 

human resources and developing blue 

carbon. 
  

3 

Title: Ecosystem services valuation 

using InVEST modeling: Case from 

southern Iranian mangrove forests 

Aim: ecosystem using InVEST 

modeling: The case of Iran's mangroves 

Selatan. 

Authors: Dashtbozorgi et al. (2023) 
Method: Qualitative with model 

INVEST using land use and land cover 

maps to estimate habitat quality 

Publish: Regional Studies in Marine 

Science 

Result: Thequality of mangrove habitat 

has decreased significantly despite the 

increased area. The target habitat area 



increased by 586.45 ha while the first 

two quality categories, including poor 

and low classes, increased. Based on 

habitat quality assessments in 2010, the 

two classes of poor, low habitat quality, 

are estimated to be around 0.72, and 

8.42 ha, which changed to 3.04 ha, and 

9.72 ha respectively in 2021. The output 

map obtained in this study can help local 

managers and decision makers to have 

an idea of what is happening to the 

quality of the target ecosystem and can 

help them adopt more effective 

management strategies for the 

conservation of these ecosystems. 

  

4 

Title: Exploring the policy and 

institutional context of a Payment for 

Ecosystem Services (PES) scheme for 

mangroves in southwestern Madagascar 

Aim: explores the policy and 

institutional context related to 

Ecosystem Service Payment (PES) 

implemented in the mangroves of 

Southwest Madagascar 
Authors: Rakotomahazo et al. (2023) Method: Semi-Structured Interview 

Publish: Marine Policy 

Result: Bahwa land use, fisheries, and 

environmental planning policies related 

to mangrove management are coherent 

with the framework and support the 

implementation of PES. The lack of a 

clear legal framework and coordination 

between sectoral ministries, weak 

government organization due to 

political instability, and limited local 

government capacity are major 

challenges to the implementation of PES 

schemes in mangroves. 
  

5 

Title: Strategy to Strengthening Forest 

Farming for Sustainable Mangrove 

Forest Management in the Coastal Area, 

Deli Serdang, Indonesia 

Aim: Forest Farming Strengthening 

Strategy for Sustainable Mangrove 

Forest Management in Coastal Areas, 

Deli Serdang, Indonesia 

Authors: Limbong et al. (2023) 
Method: qualitative with interviews; 

while the analysis method used is 

SWOT analysis. 

Publish: Journal of Sylva Indonesiana 

Result: the result of the Internal Factor 

Analysis Summary (IFAS) analysis with 

a strength factor value of 0.054 and a 

weakness factor value of 0.47. From the 

calculation of the internal environment 

score (IFAS) value, namely the strength 

factor minus the weakness factor, the 

value of x horizontal axis 0.054-0.047 = 

0.007 is obtained. Based on the results 

of the External Factor Analysis 

Summary (EFAS) analysis, the 

opportunity factor has a value of 0.054 

with the threat has a value of 0.047. The 

results showed that the external 

calculation score (EFAS), namely the 

opportunity factor (opportunity) minus 

the threat factor, obtained the Y value 

vertically. The identification of internal 

(IFAS) and external (EFAS) factors 

shows that the institutional development 

position of forest farmer groups in 

coastal areas is in quadrant one (I) or is 

in an aggressive position that supports 



the SO (aggressive development 

strategy) development strategy. 
  

6 

Title: Ecosystem Services of Mangrove 

Forests: Results of a Meta-Analysis of 

Economic Values 

Aim: Assessing the Role of Coastal 

Biodiversity Conservation towards 

Sustainability and Environmental 

Concern in the Mangrove Ecosystem of 

South Malang, Indonesia. 

Authors: Getzner and Islam (2020) Method: Field Research and 

Observationon 

Publish: International Journal of 

Environmental Research and Public 

Health 

Result: Kis substantially wide in value. 

This range cannot be adequately 

explained by the various study 

differences, since the explanatory power 

of econometric estimates is low. The 

main factors that influence the value of 

ecosystem services are the method of 

elisitation, the type of ecosystem 

services considered, and the 

conservation status of each mangrove as 

a Ramsar site. The results emphasize the 

significant economic value of mangrove 

ecosystem services and the importance 

of conservation management. However, 

those results also warn against direct 

transfer of benefits between sites. The 

substantial diversity of specific 

locations and countries guarantees the 

application of separate original 

assessment studies. 
  

7 

Title: Economic Valuation of Mangrove 

Ecosystem Services in Sembilang 

National Park of South Sumatra, 

Indonesia 

Aim: Economic Valuation of 

Mangrove Ecosystem Services in 

Sembilang National Park, South 

Sumatra, Indonesia 
Authors: Agustriani et al. (2023) Method: Questionnaire and Interview 

Publish: Journal of Hunan University 

Natural Sciences 

Result: That the mangrove ecosystem 

with an area of 88,556 ha is Rp. 

6,961,126,186,194 year-1 (US$ 

467,974,555.06 year-1) or Rp. 

78,607,444 ha-1year-1 (US$ 5,284.5 ha-

1year-1). The annual benefit value for 

provision, regulation, support, and 

cultural services is IDR 

267,301,712,200, IDR 

6,401,520,094,447, IDR 

292,120,962,048, and IDR 183,417,500, 

respectively. The value of the benefits of 

regulatory services (coastline protection 

and carbon sequestration) dominates the 

TEV of mangrove ecosystems in the 

SNP. To avoid the loss of value of 

mangrove services, conservation and 

restoration must receive high priority in 

mangrove management and planning in 

the future. The results of this study can 

be used as basic data for local 

governments in managing mangrove 

ecosystems through the establishment of 

a mangrove working group in South 

Sumatra Province. Therefore, the 

novelty of the study lies in the first 

economic valuation in the SNP using the 

TEV approach, as illustrated. 
  

8 Title: Potential Loss of Ecosystem 

Service Value Due to Vessel Activity 

Aim: Potential Loss of Ecosystem 

Service Value Due to Expansion of 



Expansion in Indonesian Marine 

Protected Areas 
Ship Activities in Indonesian Marine 

Protected Areas. 

Authors: Fauzi et al. (2023) 

Method: This research 

comprehensively covers three main 

aspects: vessel zone expansion 

modeling, marine ecosystem service 

value (MESV) modeling, and MESV 

potential loss in the MPAs. Figure 2 

illustrates the research framework. 

Publish: International Journal of Geo-

Information 

Result: Indonesia's marine neritic zone 

has an ecosystem services value of USD 

814.23 billion, of which USD 159.87 

billion (19.63%) is within the MPA. 

However, the increase in ship activity 

that occurred in 2013-2018 has the 

potential to cause a loss of ecosystem 

service value of USD 27.63 billion in 14 

protected areas. These results can assist 

policymakers in determining priority 

conservation areas based on the threat of 

ship activity and the value of ecosystem 

services. 
  

9 

Title: Economic value of mangrove 

ecosystem services in the coastal area of 

Bintan Island, Indonesia 

Aim: The economic value of mangrove 

ecosystem services in the coastal area 

of Bintan Island, Indonesia 

Authors: Arkham et al. (2023) 

Method: Survey using questionnaires 

on fishermen, tourists, tour managers, 

and the surrounding community. It also 

collects some secondary data to support 

data analysis. 

Publish: Research Square 

Result: The estimated economic value 

of mangrove ecosystem services is Rp. 

135,663,899,478.30 / year from a 

mangrove area of 4,354.11 ha. The 

economic value consists of the provision 

of services by 61%, regulatory services 

by 21%, supporting services by 2%, and 

cultural services by 16%. This estimate 

can be used as the basis for mangrove 

conservation policies and strategies and 

community welfare, as well as 

considerations in making claims related 

to damage to the coastal and marine 

environment due to oil spills and others 

that often occur in Bintan. 
  

 
Title: Economic analysis of 

management option for sustainable 

mangrove ecosystem in Tangerang 

District, Banten Province, Indonesia 

Aim: An Economic Analysis of 

Sustainable Mangrove Ecosystem 

Management Options in Tangerang 

Regency, Banten Province, Indonesia. 

10 Authors: Marlianingrum et al. (2019) 
Method: Total Economic Value (TEV) 

is formulated as follows: TEV = PS + SS 

+ RS + CS.  

Publish: IOP Conference Series: Earth 

and Environmental Science 

Result: Analysis of 2017 data on 

mangrove ecosystems in Tangerang 

Regency, Banten shows that the total 

economic value of mangrove 

ecosystems per hectare is Rp. 

49,260,590.16. Analysis of optimal 

resource allocation can be concluded 

that the optimal mangrove area is 415.89 

ha with a total economic value of IDR 

20,486,986,843.00. The conversion of 

mangrove ecosystems into several land 

changes will have an impact on the 

habitats that live in them and also have 



a negative impact on the income of 

coastal communities who use them, so 

they must be managed carefully. 

Economic valuations based on 

ecosystem services can improve the 

sustainable management of mangrove 

ecosystems and provide welfare for 

coastal communities that use them.    

Figure 1. Search results and article selection. 
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Abstract 
The purpose of this research is to examine; Ecosystem Services Based Mangrove Forest with Management Model 

Strategies, Sustainability of Coastal Natural Resources. This research design uses systematic review namely library 

research that examines quality and critical journals, which have been filtered with inclusion criteria and uses several 

Google Scholar, Pubmed, Science Direct and Research gate databases as literacy in this study. A search of 2018-2023 

articles returned 17,000 keyword results. Ecosystem Services Based Mangrove Forest with Management Strategies, 

which were filtered into 10 journals according to the theme and analyzed by reviewing them. Ecosystem Services Based 

Mangrove Forest with Management Strategies. The research results show that mangrove ecosystem services with an 
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area of 88,556 ha was Rp 6,961,126,186,194 year-1 (US$ 467,974,555.06 year-1) or Rp 78,607,444 ha-1-1 (US$ 

5,284.5 ha-1year-1). Ecosystem Services Based Mangrove Forest with Management Strategies, that there are three 

main components that must be considered in efforts to manage and utilize mangrove ecosystems and coastal natural 

resources, namely; 1) social activity(social processes) provide socialization or understanding to the community about 

the importance of protecting mangrove forests and the benefits that the community will receive 2) the 

economy(economic processes) take advantage of the existing potential by planting mangrove trees, and 3) the natural 

resources themselves(natural processes) Mangrove forest management includes establishing protected forest areas for 

mangrove forest conservation so that they are well maintained and sustainable. From the socio-economic, cultural and 

human aspects, natural resources are needed to be able to continue their lives, on the other hand, the existence or 

sustainability of coastal natural resources is very dependent on human activities as the main users of natural resources. 

Keywords: ecosystem, service-based, mangrove, forest, management, strategies, sustainability, coastal, 

natural resources. 

Resumo 
Este estudo analisa os serviços ecossistêmicos fornecidos por florestas de manguezal e propõe estratégias de manejo 

para a sustentabilidade dos recursos naturais costeiros. A metodologia utilizada foi a revisão sistemática, ou seja, 

pesquisa bibliográfica que examina periódicos críticos e de qualidade, revisados por pares em bancos de dados como 

Google Scholar, Pubmed, Science Direct e Researchgate. Uma pesquisa de artigos de 2018-2023 retornou 17.000 

resultados com as palavras-chave “Serviços Ecossistêmicos de Florestas de Manguezal com Estratégias de Manejo”. 

Após filtragem de acordo com o tema, foram analisadas 10 publicações científicas. Os resultados da pesquisa 

mostraram que os serviços ecossistêmicos de mangue com uma área de 88.556 ha foram de Rp 6.961.126.186.194 ano-

1 (US$ 467.974.555,06 ano-1) ou Rp 78.607.444 ha-1-1 (US$ 5.284,5 ha-1ano-1). O estudo também identificou três 

componentes principais a serem considerados no manejo e utilização dos ecossistemas de manguezais e recursos 

naturais costeiros: 1) a atividade social (processos sociais) proporciona socialização ou compreensão à comunidade 

sobre a importância de proteger os manguezais e os benefícios que a comunidade receberá; 2) a economia (processos 

econômicos) aproveita o potencial existente plantando árvores de mangue; e 3) os próprios recursos naturais (processos 

naturais). O manejo dos manguezais inclui o estabelecimento de áreas florestais protegidas para a conservação das 

florestas de manguezais, para que sejam bem mantidas e sustentáveis. Do ponto de vista socioeconômico, cultural e 

humano, os recursos naturais são necessários para poder continuar as suas vidas. Por outro lado, a existência ou 

sustentabilidade dos recursos naturais costeiros está muito dependente das atividades humanas, uma vez que o ser 

humano é o principal usuário desses recursos. 

Palavras-chave: ecossistema, baseado em serviços, manguezal, floresta, manejo, estratégias, 

sustentabilidade, costeiro, recursos naturais. 

1. Introduction 

Mangroves provide a vast ecosystem for living things such as fish, shrimp, and communities (Niagara et al., 2021). Coastal 

development has changed land use, resulting in a massive conversion of mangroves into settlements. This also damages 

mangrove ecosystems so that they interfere with environmental and socio-economic functions (Hofmeister et al., 2019). The 

role of mangrove ecosystems is closely related to the quality of seawater close to the coast (Kelleway et al., 2020) because 

mangrove conversion will have an impact on commercial fisheries throughout the surrounding area as well as on their economic 

value. Mangrove ecosystems play an important role ecologically and economically because they have substantial services for 

humans and the environment (Lee et al., 2019) such as household needs (forest products and various mangrove products), 

livelihoods, coastal protection, habitat provision, storm protection, and water quality maintenance (Strain et al., 2022). 

In recent decades, mangrove ecosystems have been under constant pressure due to diverse human activities and high rates of 

population growth. Indonesia is known as the country with the largest mangrove forest in the world, with an area of 3,112,989 

ha or 22.6% of the world's mangrove forest area (Mayarni et al., 2023). On the other hand, Indonesia's mangroves also 

experience the highest deforestation rate (Saputra et al., 2020), with total deforestation in the last three decades of 40%, caused 

by logging, land conversion for agriculture, shrimp and lianya ponds (Sari et al., 2021). The use of mangroves to meet 

community needs tends to be intensive and not in accordance with conservation principles. The rapid expansion of shrimp 

ponds has raised environmental issues about the conversion of ecologically important mangrove areas. Deforestation of 

mangroves and expansion of aquaculture have resulted in the occurrence of sedimentary organic matter in recent decades. They 

can change the quality of ocean waters (Jennerjahn et al., 2022). This impact is felt by coastal residents, especially by fishing 

communities who depend on mangroves for their lives (Hidayat and Dessy, 2021). Several studies show that mangrove and 

fishery ecosystems have a strong linkage, especially in supporting economic activities in the fisheries sector, not only in capture 

fisheries but also marine aquaculture in coastal areas (Oktamalia et al., 2018). 

In Indonesia, it is an archipelagic country with more than 17,504 islands and surrounding 95,181 km of coastline (Purwanto et 

al., 2022 [[Q1:  Q1]]). Indonesia has 3.1-3.7 million hectares of mangrove forest area or more than 20% of the world's mangrove 

forest area with high species diversity. Thelargest concentration of mangrove forests is in Papua and Sumatra (Vincentius, 

2020). In addition, areal potential for planting mangrove species is around 7.8 million hectares (Vincentius, 2020). Indonesia's 

mangroves have a special function because they are located between terrestrial and marine ecosystems, and support various 

types of human needs, especially for local communities in mangrove forests and their surroundings This fact shows that the 
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potential of mangrove ecosystems in Indonesia is quite large today (Kusmana and Sukristijiono, 2016 [[Q2:  Q2]]; Sofian et 

al., 2019) 

In current conditions, local governments face problematic problems related to mangrove activities (Wahyudin et al., 2020). 

There are concerns from fishermen, crab hunters, and marine farmers about declining income, which is thought to be related to 

the increase in shrimp ponds in Indonesia (Vincentius, 2020). All have an important role and involve many parties and 

community groups who depend on shrimp ponds, fishermen, marine cultivation, and the existence of mangroves (Kinasih and 

Purnaweni, 2019). Mangroves have an indispensable role to play as a balancer. Authorities will need strategies to manage them 

so that all fisheries and economic activities that rely on ecosystem services can run sustainably (Ismail et al., 2021). 

As an ecosystem, mangroves are known to have various ecological functions (Islam and Bhuiyan, 2018). In mangrove 

management that is beneficial to the economy and ecology, the main problem faced in mangrove forest management is 

determining the optimal level of management, viewed from both forms of benefits (economic and ecological) (Wahyudin et 

al., 2020). 

In this study, we aim to conduct a comprehensive analysis of the complex constraints faced in mangrove ecosystem 

management and provide strategic recommendations for sustainable mangrove management in Indonesia. We try to fill the gap 

between existing policies and implementation at a significant field level. for constructive mangrove management and to support 

Indonesia's blue carbon agenda. 

2. Methods 

The method used in writing this article is systematic review, which is literature research that critically examines knowledge, 

ideas, or even findings in quality health journals, compiled and compiled theoretically and methodologically for a particular 

topic (Sugiyono, 2016 [[Q3:  Q3]]) . The strategy used in article search is to use research articles that match the topic in the 

Google Scholar, Pubmed, Science Direct and Researchgate data base. 

This systematic review is limited to literature searches in the last 5 years using the keyword “Ecosystem Services Based 

Mangrove Forest with Management Strategies” which is detailed as follows: “Ecosystem Services” ” Mangrove Forest” 

“Management Strategies” with question determination following PICO techniques. Where every question P is mangrove with 

or without strategi, I is mangrove conservation n, C is conservation management, O is pprocesses Ecosystem Services Based 

Mangrove Forest with Management Strategies. The inclusion criteria in this literature review are full-text articles, in Indonesian 

and English published in the last 5 years, research articles It includes two or more search keywords in the database. The flow 

of journal review is adjusted to the following Figure 1. 

Full-text articles are examined to select research journals that match the sample inclusion criteria. A total of 10 articles were 

obtained that met the relevant inclusion and abstract criteria for analysis on Ecosystem Services Based Mangrove Forest with 

Management Strategies (Table 1). 

3. Discussion 

Indonesia is an archipelagic country with more than 17,504 islands (28 large islands and 17,475 small islands) with an estimated 

coastline length of 95,181 km, which is overgrown with mangroves from several meters to several kilometers. An estimated 

3.2 million hectares grow widely on five major islands (Java, Sumatra, Kalimantan, Sulawesi, Papua) with diverse community 

types consisting of about 157 species (52 species of trees, 21 species of shrubs, 13 liana species, seven species of palms, 14 

species of grasses, 8 species of herbs, 3 species of benalu, 36 species of epiphytes, 3 species of ferns) (Kusmana and 

Sukristijiono, 2020 [[Q4:  Q4]]) 

In response to the huge loss of mangroves, several regulations on mangrove conservation and management were enacted in 

Indonesia. Law Number 5 of 1990 concerning the Conservation of Biological Natural Resources and their Ecosystems became 

the basis for the concept of mangrove conservation in Indonesia. According to Law No. 27 of 2007 which was amended into 

Law No. 1/2014, concerning the Management of Coastal Areas and Small Islands, Indonesia allows logging practices in 

mangrove areas that comply with the preservation of coastal ecological functions. The issuance of this policy was followed up 

by Presidential Regulation Number 73 of 2012 concerning the National Strategy for Mangrove Ecosystem Management, which 

regulates mangrove forest management norms, standards, principles, criteria, and indicators. The government also issued 

Presidential Regulation Number 73 of 2015 concerning the Implementation of Management of Coastal Areas and Small Islands 

at the National Level with the aim of managing coastal areas and national small islands in a harmonious, synergistic, integrated, 

and sustainable manner (Anggraeni, 2017). 

There are two key sectors that play an important role in mangrove management in Indonesia, namely the forestry and fisheries 

and marine sectors. The forestry sector is authorized to manage all state mangrove forests, while mangroves outside forest areas 

are the authority of the fisheries and marine sector (Kathiresan and Bingham, 2001). Therefore, existing mangrove management 

policies are generally influenced by the interests and authorities of the two sectors which sometimes conflict and overlap 

(Damastuti et al., 2022). Complex social and economic conditions in mangrove areas, accompanied by unclear boundaries 

between different authorities, have created overlaps in law enforcement and responsibility between government institutions 

(Chow, 2018). To manage mangrove ecosystems sustainably and improve the welfare of coastal communities (Suman, 2019), 

effective policy implementation must be supported by various action plans or strategies prepared based on strategic issues in 
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the concept of sustainable development (Basyuni et al., 2018) . However, there are major challenges in mangrove management 

that must be overcome with specific strategies and require programs as a measure of achieving sustainable mangrove 

management goals (Arifanti, 2020). 

Communities play a key role in determining the success of sustainable forest management (Makowski and Finkl, 2018). The 

dependence of coastal communities on these ecosystems can encourage them to restore and preserve them using their local 

wisdom (Camacho et al., 2020). Willingness to participate in an activity is also correlated with education level and income; 

those with higher levels of education and more stable incomes become more easily involved and can play a role as key 

community actors in mangrove restoration and protection activities (Mafi-Gholami et al., 2020). 

From a socio-economic perspective, sustainable mangrove management is fraught with challenges due to (a) different 

understandings of the value and benefits of mangrove ecosystems and the urgency of rehabilitation efforts; (b) local 

involvement has not been optimal; (c) the majority of families living around mangrove ecosystems are classified as low-income 

families; (d) the sustainable use of mangrove ecosystems has not been developed; and (e) high population growth rates and 

economic needs have triggered changes in land use and land cover (Biswas et al., 2018). Problems in understanding the 

ecological value of mangroves can lead to the conception that damage or loss of mangrove resources is not always considered 

a loss (Abidin et al., 2021). Community participation in mangrove management becomes difficult to achieve, on the contrary, 

participation is easier to ensure when the benefits to be received can be felt directly, locally, and tangibly (Rafique, 2018). 

Therefore, information about the benefits/values of mangrove forests both directly and indirectly needs to be disseminated to 

increase public awareness of the ecological role of mangrove forests (Yando et al., 2021). 

Special strategies are also needed, such as offering several incentive scheme options, to increase the willingness of communities 

to engage in mangrove management. Law enforcement and compliance are other challenges in encouraging community 

participation. Unclear sanctions/penalty mechanisms lead to low levels of compliance (Hasnanda et al., 2018). Local 

willingness to participate in mangrove management depends on (1) effective law enforcement; (2) accountable and transparent 

financial management; (3) fair distribution of profits; (4) rights and obligations of equitable distribution; (5) co-financing from 

the government or project; (6) annual income level; (7) and whether one's livelihood depends directly on mangroves (Biswas 

et al., 2018). 

In the end, incentives should not only encourage local communities to replant new mangroves, but they should also maintain 

newly planted and old mangroves (Gaoue and Yessoufou, 2019). The form of community involvement in mangrove 

management varies depending on regional conditions and community typology (Mozumder et al., 2018). One example of 

mangrove management that pays attention to community participation in mangroves is widely known as community-based 

mangrove management (CBMM) (R,odríguez 2018). CBMM is currently needed to ensure the success of mangrove resources 

and is considered an important factor in minimizing disturbance while ensuring sustainable use of mangrove resources. The 

community is also involved in mangrove rehabilitation projects, for example providing mangrove seedlings, working in 

mangrove nurseries, and planting mangroves (Reis Filho et al., 2019). 

Mangrove forest management is an important aspect in efforts to preserve the environment in coastal areas. In social activities 

(social processes) it is necessary to provide socialization or understanding to the community about the importance of 

maintaining mangrove forests. In research (Limbong et al., 2023), mangroves can be used directly or indirectly by 

communities/farmer groups around the coast. However, with the rampant forest destruction that occurs, communities or farmer 

groups need to be equipped with capacity building about the importance of mangrove ecosystems and their impact on their 

livelihoods. This study aims to identify the condition of mangrove forests in the research area and determine the institutional 

development strategy of forest farmer groups in coastal areas in the Production Forest Management Unit. The research method 

used is qualitative method with interview; while the analysis method used is SWOT analysis. Based on the results of the Internal 

Factor Analysis Summary (IFAS) analysis with a strength factor value of 0.054 and a weakness factor value of 0.47. From the 

calculation of the internal environment score (IFAS) value, namely the strength factor minus the weakness factor, a horizontal 

x axis value of 0.054-0.047 = 0.007 is obtained. Based on the results of the External Factor Analysis Summary (EFAS) analysis, 

the opportunity factor has a value of 0.054 with the threat has a value of 0.047. The results showed that the external calculation 

score (EFAS), namely the opportunity factor (opportunity) reduced by the threat factor, obtained the Y value vertically. The 

identification of internal (IFAS) and external (EFAS) factors shows that the institutional development position of forest farmer 

groups in coastal areas is in quadrant one (I) or is in an aggressive position that supports the SO (aggressive development 

strategy). 

Research (Dashtbozorgi et al., 2023) as one of the most fertile ecosystems on earth, mangrove forests provide many goods and 

services for mankind. Mangroves are located in southern Iran on the coast of the provinces of Sistan and Baluchistan, 

Hormozgan and Bushehr, which includes two species Harra (Avicennia marina) and Chandal (Rhizophora mucronata) The 

purpose of this study is to describe the condition of mangrove forests using Integrated Valuation of Ecosystem Services and 

Tradeoffs (InVEST) between 2010 and 2021 from the southern coast of Iran. The INVEST model uses land use and land cover 

maps to estimate habitat quality. The source of the threat, the maximum distance of impact, the state of degradation, and 

sensitivity to the threat were also estimated with local expert opinion for each type of land cover. Urban and rural development, 

road networks, docks, oil and non-oil industries, agriculture, and aquaculture activities, were identified as sources that threaten 

the long-term survival of mangroves. The output map of the INVEST habitat quality model includes habitat degradability and 

quality maps, which are classified into four categories: poor, low, medium, and high, to better understand quality changes. The 

results show that the quality of mangrove habitat has decreased significantly despite the increased area. The target habitat area 



increased by 586.45 ha while the first two quality categories, including poor and low grades, increased. Based on habitat quality 

assessments in 2010, two habitat quality classes are poor, low, estimated at around 0.72, and 8.42 ha, which changed to 3.04 

ha, and 9.72 ha respectively in 2021. The output maps obtained in this study can help local managers and decision makers to 

have an idea of what is happening to the quality of target ecosystems and can help them adopt more effective management 

strategies for the conservation of these ecosystems. 

Research (Arkham et al., 2023) mangrove ecosystem in Bintan Regency provides many benefits both directly and indirectly 

for the surrounding community. Mangrove ecosystem services are also diverse and play a role in the adaptation and mitigation 

process in facing climate change. Oil pollution that occurs every year in Bintan Regency has a negative impact both ecologically 

and economically. This study aims to estimate the value of mangrove ecosystem services in the East and North Coast Areas of 

Bintan Island that can be used as a basis for management of the area. The data collection method used is a survey using 

questionnaires on fishermen, tourists, tour managers, and the surrounding community. It also collects some secondary data to 

support data analysis. The results of the study stated that the estimated economic value of mangrove ecosystem services was 

Rp. 135,663,899,478.30 / year from a mangrove area of 4,354.11 ha. The economic value consists of the provision of services 

by 61%, regulatory services by 21%, supporting services by 2%, and cultural services by 16%. This estimate can be used as a 

basis for mangrove conservation policies and strategies and community welfare, as well as consideration in making claims 

related to damage to coastal and marine environments due to oil spills and others that often occur in Bintan. 

In the benefits of economic processes, mangroves have a very important role to support the productivity of the habitat in them. 

In research (Nie et al., 2023) that in e valuation of the value of coastal wetland ecosystem services is very important for scientific 

development and effective use of coastal wetland resources. It has beenproven that the addition of attribute cut-offs in the 

preferred experimental evaluation (CE) framework increases the validity of evaluation results. However, whether this increase 

is due to an increase in questionnaires or an increase in utility equations is indistinguishable from this framework. In this study, 

a cut-off modified selection model was used to assess two key elements of the modified selection model that differed from the 

traditional model. This is a CE questionnaire that leads to a cut-off and a CE utility equation that incorporates a cut-off. Each 

pair of elements is analyzed separately. Both are used to evaluate the impact of the validity of the results, and quantitatively 

evaluate the value of mangrove wetland ecosystem services in the Beibu Bay area, Guangxi, China. The results showed that: 

In 2021, the total value of mangrove wetland ecosystem services in the Beibu Bay area was 1.181 billion yuan. In the modified 

CE model, both the improvement of the questionnaire and the improvement of the utility equation contribute to an increase in 

the validity of the evaluation results; Their contribution rate is the same. Regarding the preferred model, based on correction, 

the public's willingness to pay a per-capita value for strengthening mangrove protection is (in order): increased biodiversity, 

mangrove forest cover, water quality, and landscape appreciation. The corresponding values are 53.89-yuan, 47.00-yuan, 35.46-

yuan, and 17.29-yuan, respectively. 

Research (Agustriani et al., 2023) Assessment of ecosystem services can provide significant improvements for policymakers 

to monitor changes in mangrove ecosystems in coastal ecosystems. Therefore, this study aims to measure the value of 

ecosystem services in Sembilang National Park (TNSL), Banyuasin Regency, South Sumatra, Indonesia. Data collection using 

questionnaires and in-depth interviews with target respondents fishermen, farmers, and stakeholders living in mangrove 

ecosystem areas. Total Economic Value (TEV) is used as an approach to calculate various mangrove service values. Several 

methods have been developed to estimate the value of ecosystem services. In this study, the market price method, benefit 

transfer method, reimbursement method, and travel cost method are applied to estimate the value of benefits for provision, 

arrangement, support, and cultural services. The results showed that the TEV of mangrove ecosystem services with an area of 

88,556 ha was Rp 6,961,126,186,194 year-1 (US$ 467,974,555.06 year-1) or Rp 78,607,444 ha-1-1 (US$ 5,284.5 ha-1year-1). 

The annual benefit values for provision, arrangement, support, and cultural services are Rp 267,301,712,200, Rp 

6,401,520,094,447, Rp 292,120,962,048, and Rp 183,417,500, respectively. The value of the benefits of regulatory services 

(shoreline protection and carbon sequestration) dominates the TEV of mangrove ecosystems in SNP. To avoid the loss of value 

of these mangrove services, conservation and restoration must receive high priority in mangrove management and planning in 

the future. The results of this study can be used as basic data for local governments in managing mangrove ecosystems through 

the establishment of mangrove working groups in South Sumatra Province. Therefore, the novelty of this study lies in the first 

economic valuation in the SNP using the TEV approach, as illustrated. 

Research Fauzi et al. (2023) Sustainable Development Goal (SDG) number 14 relates to the preservation of sustainable marine 

ecosystems by establishing marine protected areas (MPAs). However, studies have reported massive damage to Indonesia's 

marine ecosystems due to pollution of shipping, anchors, and fishing nets. Thus, this study estimates the potential loss of value 

of ecosystem services due to the expansion of vessel activities in the Indonesian MPA. The study is divided into three stages. 

The first stage is modeling the expansion zone of vessel activity based on kernel density. The second stage is modeling the 

value of marine ecosystem services through semantic harmonization, reclassification, and spatial harmonization. The last stage 

is the overlay of the ship expansion zone model, the marine ecosystem service value model, and the Indonesian MPA. The 

results of this study show that Indonesia's marine neritic zone has an ecosystem service value of USD 814.23 billion, of which 

USD 159.87 billion (19.63%) is in the MPA. However, the increase in vessel activity that occurred in 2013-2018 has the 

potential to cause a loss of ecosystem service value of USD 27.63 billion in 14 protected areas. These results can help 

policymakers determine priority conservation areas based on the threat of vessel activity and the value of ecosystem services. 

Research Marlianingrum et. al. (2019) explains that ecosystems are very important for human life, but until now parts of the 

ecosystem as resource assets that contribute to the country's economy have not been further evaluated. Mangrove ecosystem is 



one of the ecosystems that grows on alluvial deposits in coastal areas and river estuaries. They have a very important role to 

support fisheries productivity as a habitat for breeding and spawning aquatic biota. Based on these conditions, this research is 

directed to explore ecosystem services with ecological economic value to improve mangrove sustainability. Analysis of 2017 

data on mangrove ecosystems in Tangerang Regency, Banten shows the total economic value of mangrove ecosystems per 

hectare is Rp. 49,260,590.16. Analysis of optimal resource allocation can be concluded that the optimal mangrove area is 

415.89 Ha with a total economic value of Rp20,486,986,843.00. The conversion of mangrove ecosystems into some land 

changes will have an impact on the habitats that live in them and also have a negative impact on the income of coastal 

communities that use them, so they must be managed carefully. Economic valuation based on ecosystem services can improve 

sustainable management of mangrove ecosystems and provide welfare for coastal communities that use them. 

Mangrove forest management is an important aspect in environmental conservation efforts, namely the natural resources 

themselves (natural processes) mangrove forest management including yaitu, forming a protected forest area for mangrove 

conservation to remain well maintained and sustainable (Rodríguez, 2018). Research (Hilmi et al., 2023) Mangrove ecosystems 

on the North Coast of Jakarta have many services and functions both ecological, social, economic, and service functions, 

including tidal flood reduction, land subsidence reduction, pollution reduction, ecotourism, and others. However, the mangrove 

ecosystem on the North Coast of Jakarta has suffered severe damage, so it requires efforts and activities to rehabilitate it. This 

study aims to develop a strategy for mangrove ecosystem rehabilitation on the North Coast of Jakarta to reduce coastal disasters 

and support ecosystem services. This research method uses IFAS, EFAS analysis, and Buchard analysis. The results showed 

that mangrove ecosystem ecosystem services are ecotourism, conservation, wildlife reserves, reduction of tidal flooding, 

abrasion and accretion, reduction of intrusion, reduction of land subsidence, economic income, fishing and aquaculture 

activities, pond activities, and social activities. benefit. The mangrove rehabilitation strategy is a weakness-opportunity strategy 

(minimizing weaknesses, exploiting opportunities, and avoiding threats. The mangrove rehabilitation planning strategy is 

mangrove rehabilitation, mangrove revitalization, supporting the creative economy, developing greenbelts, increasing human 

resources, and developing carbon. 

Research Rakotomahazo et al. (2023) Although ecosystems have emerged since the 1980s to manage mangrove forest 

ecosystems, their application to mangroves is still new, and evidence of their effectiveness is questionable against the complex 

legal status of mangroves. This study explores the policy and institutional context of Payment for Ecosystem Services (PES) 

applied in the mangroves of Southwest Madagascar. We used Policy content analysis to examine the interaction between 

Madagascar's sectoral policies and the PES design framework developed under the Reducing Emissions from Deforestation 

and Forest Degradation (REDD+) mechanism of the United Nations Framework Convention on Climate Change. In addition, 

semi-structured interviews with national and local stakeholders were conducted to identify i) institutional interactions between 

PES and mangroves and ii) challenges faced in implementing PES in mangroves. We found that land-use, fisheries, and 

environmental planning policies related to mangrove management are coherent with the framework and support PES 

implementation. The lack of a clear legal framework and coordination between sectoral ministries, weak government 

organization due to political instability, and limited capacity of local governments are major challenges for the implementation 

of PES schemes in mangroves. This has led to low motivation to collaborate on mangrove conservation efforts among local 

community members. We emphasize that the existence of mangrove PES initiatives such as those in Baie des Assassins can be 

a catalyst for Madagascar to develop clear policies, laws, and institutions to support the effective implementation of PES 

schemes in mangroves. 

Research Getzner and Islam (2020) Mangrove forests are essential for maintaining and improving ecosystem services that 

benefit local and regional communities, and the global environment. Scholars have long studied the merits of mangrove 

ecosystem services. However, the number of recent primary studies monetizing ecosystem services is somewhat limited. This 

paper ascertains the value of ecosystem services from 66 primary valuation studies with a total of 250 observations. The results 

show that the range of values is substantially wide. This range cannot be adequately explained by various study differences, 

because the explanatory power of econometric estimates is low. The main factors influencing the value of ecosystem services 

are elicitation methods, the types of ecosystem services considered, and the conservation status of each mangrove forest as a 

Ramsar site. The results emphasize the significant economic value of mangrove ecosystem services and the importance of 

conservation management. However, the results also warn against direct benefit transfers between sites. The substantial 

diversity of specific locations and countries warrants the application of separate original assessment studies. 

In the last three decades, increasing understanding of mangroves has significance for the environment and livelihoods has 

encouraged various rehabilitation initiatives (Lubis and Wahyudi, 2019). The earliest rehabilitation efforts were initiated in the 

1960s by Hutan Negara (Marlianingrum et al., 2019). However, the top-down strategy implemented has not been stopped by 

human encroachment into rehabilitated areas (Damastuti and de Groot, 2019). Lack of community participation is thought to 

be the cause of ongoing disruption (Lewis et al., 2019). Therefore, it is necessary to involve local communities in their 

rehabilitation and management strategies (Arifanti et al., 2022). Currently, community participation has become the main 

approach in mangrove rehabilitation and management applied (Setyaningrum et al., 2020). The Ministry of Environment and 

Forestry, for example, has implemented community-based mangrove rehabilitation activities (Turisno et al., 2018). 

Based on the description above, it can be seen that there are several strategies of Ecosystem Services Based Mangrove Forest 

with Management Strategies, including 1) social activities (social processes) provide socialization or understanding to the 

community of the importance of maintaining mangrove forests and the benefits obtained by the community 2) economic 

processes (economic processes) Utilizing the existing potential by making economic benefits, and 3) Natural Resources itself 



(natural processes) mangrove forest management including yaitu, forming a protected forest area for mangrove conservation 

so that it is well maintained and sustainable. These three components are bound together and influence each other. From socio-

economic, cultural and human aspects need natural resources to be able to continue their lives, on the other hand the existence 

or sustainability of coastal natural resources is very dependent on human activities as the main users of natural resources. 

4. Conclusion 

Mangroves are highly productive ecosystems with various social, economic and environmental functions. Mangroves have an 

important role globally in mitigating climate change, mangrove ecosystems are one of the threatened resources in coastal areas, 

and mangroves are under intense pressure from competing resource use. If mangrove destruction in Indonesia continues, there 

will be a loss of ecosystems that have many ecological, social, and economic benefits. 

Mangroves in Indonesia have faced direct human-caused threats including deforestation and conversion of forests to other land 

uses. Despite facing anthropogenic and non-anthropogenic disturbances, mangroves provide great benefits and support 

livelihoods for millions of coastal communities in Indonesia. On the other hand, maintaining the natural and important function 

of mangroves in contributing to climate change mitigation and coastal adaptation. 

Ecosystem Services Based Mangrove Forest with Management Strategies, that there are three main components that must be 

considered in efforts to manage and utilize mangrove ecosystems and coastal natural resources, namely; 1) social activities 

(social processes), 2) economic (economic processes) and 3) natural resources themselves (natural processes). These three 

components are bound together and influence each other. Local willingness to participate in mangrove management depends 

on (1) effective law enforcement; (2) accountable and transparent financial management; (3) fair distribution of profits; (4) 

rights and obligations of equitable distribution; (5) co-financing from the government or project; (6) annual income level; (7) 

and whether one's livelihood depends directly on mangroves. From socio-economic, cultural and human aspects need natural 

resources to be able to continue their lives, on the other hand the existence or sustainability of coastal natural resources is very 

dependent on human activities as the main users of natural resources. 

References 

<jrn>ABIDIN, Z., SETIAWAN, B., MUHAIMIN, A.W. and SHINTA, A., 2021. The Role of coastal biodiversity conservation on 

sustainability and environmental awareness in mangrove ecosystem of southern Malang, Indonesia. Biodiversitas, vol. 

22, no. 2, pp. 648-658. http://doi.org/10.13057/biodiv/d220217.</jrn> 

<jrn>AGUSTRIANI, F., ISKANDAR, I., YAZID, M. and FAUZIYAH, 2023. Economic valuation of mangrove ecosystem services in 

Sembilang National Park of South Sumatra, Indonesia. Journal of Hunan University Natural Sciences, vol. 50, no. 1, 

pp. 156-166. http://doi.org/10.55463/issn.1674-2974.50.1.16.</jrn> 

<bok>ANGGRAENI, P.S., 2017. Administrative law enforcement against violations of building permit provisions for business 
activities in klaten regency. Yogyakarta: UAJY.</bok> 

<jrn>ARIFANTI, V.B., 2020. Mangrove management and climate change: a review in Indonesia. IOP Conference Series: 
Earth and Environmental Science, vol. 487, pp. 012022.</jrn> 

<jrn>ARIFANTI, V.B., SIDIK, F., MULYANTO, B., SUSILOWATI, A., WAHYUNI, T., SUBARNO, S., YULIANTI, Y., YUNIARTI, N., 
AMINAH, A., SUITA, E., KARLINA, E., SUHARTI, S., PRATIWI, P., TURJAMAN, M., HIDAYAT, A., RACHMAT, H.H., IMANUDDIN, 

R., YENY, I., DARWIATI, W., SARI, N., HAKIM, S.S., SLAMET, W.Y. and NOVITA, N., 2022. Challenges and strategies for 

sustainable mangrove management in Indonesia: a review. Forests, vol. 13, no. 5, pp. 695. 

http://doi.org/10.3390/f13050695.</jrn> 

<jrn>ARKHAM, M.N., RIADI, S., WAHYUDIN, Y. and KRISNAFI, Y., 2023. Economic value of mangrove ecosystem services in 

the coastal area of Bintan Island, Indonesia. Wetlands Ecology and Management. In press. 

http://doi.org/10.1007/s11273-023-09955-y.</jrn> 

https://doi.org/10.13057/biodiv/d220217
https://doi.org/10.55463/issn.1674-2974.50.1.16
https://doi.org/10.3390/f13050695
https://doi.org/10.1007/s11273-023-09955-y


<jrn>BASYUNI, M., BIMANTARA, Y., SIAGIAN, M., WATI, R., SULISTIYONO, N., NURYAWAN, A. and LEIDONAD, R., 2018. 

Developing community-based mangrove management through eco-tourism in north Sumatra, Indonesia. IOP Conference 
Series: Earth and Environmental Science, vol. 126, pp. 012109.</jrn> 

<jrn>BISWAS, S.R., BISWAS, P.L., LIMON, S.H., YAN, E.-R., XU, M.-S. and KHAN, M.S.I., 2018. Plant invasion in mangrove 

forests worldwide. Forest Ecology and Management, vol. 429, pp. 480-492. 

http://doi.org/10.1016/j.foreco.2018.07.046.</jrn> 

<jrn>CAMACHO, L.D., GEVAÑA, D.T., SABINO, L.L., RUZOL, C.D., GARCIA, J.E., CAMACHO, A.C.D., NAING OO, T., MAUNG, 

A.C., SAXENA, K.G., LIANG, L., YIU, E. and TAKEUCHI, K., 2020. Sustainable mangrove rehabilitation: lessons and insights 

from community-based management in the Philippines and Myanmar. APN Science Bulletin, vol. 10, no. 1, pp. 18-

25.</jrn> 

<jrn>CHOW, J., 2018. Mangrove management for climate change adaptation and sustainable development in coastal zones. 

Journal of Sustainable Forestry, vol. 37, no. 2, pp. 139-156. http://doi.org/10.1080/10549811.2017.1339615.</jrn> 

<jrn>DAMASTUTI, E. and DE GROOT, R., 2019. Participatory ecosystem service mapping to enhance community-based 

mangrove rehabilitation and management in Demak, Indonesia. Regional Environmental Change, vol. 19, no. 1, pp. 

65-78. http://doi.org/10.1007/s10113-018-1378-7. PMid:30872973.</jrn> 

<jrn>DAMASTUTI, E., DE GROOT, R., DEBROT, A.O. and SILVIUS, M.J., 2022. Effectiveness of community-based mangrove 

management for biodiversity conservation: a case study from Central Java, Indonesia. Trees. Forests and People, vol. 7, 

pp. 100202. http://doi.org/10.1016/j.tfp.2022.100202.</jrn> 

<jrn>DASHTBOZORGI, F., HEDAYATIAGHMASHHADI, A., DASHTBOZORGI, A., RUIZ–AGUDELO, C.A., FÜRST, C., CIRELLA, G.T. 
and NADERI, M., 2023. Ecosystem services valuation using InVEST modeling: case from southern Iranian mangrove forests. 

Regional Studies in Marine Science, vol. 60, pp. 102813. http://doi.org/10.1016/j.rsma.2023.102813.</jrn> 

<jrn>FAUZI, A.I., AZIZAH, N., YATI, E., ATMOJO, A.T., ROHMAN, A., PUTRA, R., RAHADIANTO, M.A.E., RAMADHANTI, D., 
ARDANI, N.H., ROBBANI, B.F., NUHA, M.U., PERDANA, A.M.P., SAKTI, A.D., AUFARISTAMA, M. and WIKANTIKA, K., 2023. 

Potential loss of ecosystem service value due to vessel activity expansion in indonesian marine protected areas. ISPRS 
International Journal of Geo-Information, vol. 12, no. 2, pp. 75. http://doi.org/10.3390/ijgi12020075.</jrn> 

<jrn>GAOUE, O.G. and YESSOUFOU, K., 2019. Strong seedling recruitment does not limit mangrove vulnerability to harvest. 

Environmental Research Letters, vol. 14, no. 6, pp. 64019. http://doi.org/10.1088/1748-9326/ab1def.</jrn> 

<jrn>GETZNER, M. and ISLAM, M.S., 2020. Ecosystem services of mangrove forests: results of a meta-analysis of economic 

values. International Journal of Environmental Research and Public Health, vol. 17, no. 16, pp. 5830. 

http://doi.org/10.3390/ijerph17165830.</jrn> 

<jrn>HASNANDA, O.K., NUGROHO, B., KARTODIHARDJO, H. and SANTOSO, N., 2018. Stakeholder analysis in community 

based mangrove management: case of forest management unit in region 3 of Aceh Province. Journal of Tropical Forest 
Management, vol. 24, no. 3, pp. 156.</jrn> 

https://doi.org/10.1016/j.foreco.2018.07.046
https://doi.org/10.1080/10549811.2017.1339615
https://doi.org/10.1007/s10113-018-1378-7
https://pubmed.ncbi.nlm.nih.gov/30872973
https://doi.org/10.1016/j.tfp.2022.100202
https://doi.org/10.1016/j.rsma.2023.102813
https://doi.org/10.3390/ijgi12020075
https://doi.org/10.1088/1748-9326/ab1def
https://doi.org/10.3390/ijerph17165830


<jrn>HIDAYAT, A. and DESSY, D.R., 2021. Deforestation of mangrove ecosystems on Tanakeke Island, South Sulawesi, 

Indonesia. Journal of Tropical Marine Science and Technology, vol. 13, no. 3, pp. 441-456.</jrn> 

<jrn>HILMI, E., USMAN, U. and IQBAL, A., 2023. The external, internal factor and ecosystem services to support mangrove 

rehabilitation planning in north coast of Jakarta. Proceedings ICMA-SURE, vol. 2, no. 1, pp. 186-197. 

http://doi.org/10.20884/2.procicma.2023.2.1.7783.</jrn> 

<jrn>HOFMEISTER, M.G., ROSENTHAL, E.M., BARKER, L.K., ROSENBERG, E.S., BARRANCO, M.A., HALL, E.W., EDLIN, B.R., 
MERMIN, J., WARD, J.W. and RYERSON, A.B., 2019. Estimating prevalence of hepatitis C virus infection in the United States, 

2013‐2016. Hepatology, vol. 69, no. 3, pp. 1020-1031. http://doi.org/10.1002/hep.30297. PMid:30398671.</jrn> 

<jrn>ISLAM, S.M.D.-U. and BHUIYAN, M.A.H., 2018. Sundarbans mangrove forest of Bangladesh: causes of degradation and 

sustainable management options. Environmental Sustainability., vol. 1, no. 2, pp. 113-131. 

http://doi.org/10.1007/s42398-018-0018-y.</jrn> 

<jrn>ISMAIL, I., SURUWAKY, A., MUSTASIM, M., POLTAK, H. and ARFAH, A., 2021. Improving understanding of mangrove 

ecosystem for sustainability of mangrove crab fisheries. Journal of Character Education Society, vol. 4, no. 2, pp. 

312-320.</jrn> 

<edb>JENNERJAHN, T.C., ARDLI, E.R., BOY, J., HEYDE, J., LUKAS, M.C., NORDHAUS, I., SASTRANEGARA, M.H., MÁÑEZ, K.S. 
and YUWONO, E., 2022. Mangrove ecosystems under threat in Indonesia: the Segara Anakan Lagoon, Java, and other 
examples. In: T.C. JENNERJAHN, T. RIXEN, H.E. IRIANTO and J. SAMIAJI, eds. Science for the Protection of Indonesian Coastal 
Ecosystems (SPICE). Amsterdam: Elsevier, pp. 251-284.</edb> 

<jrn>KATHIRESAN, K. and BINGHAM, B.L., 2001. Biology of mangroves and mangrove ecosystems. Advances in Marine 
Biology, vol. 40, pp. 81-251. http://doi.org/10.1016/S0065-2881(01)40003-4.</jrn> 

<jrn>KELLEWAY, J.J., SERRANO, O., BALDOCK, J.A., BURGESS, R., CANNARD, T., LAVERY, P.S., LOVELOCK, C.E., MACREADIE, 

P.I., MASQUÉ, P., NEWNHAM, M., SAINTILAN, N. and STEVEN, A.D.L., 2020. A national approach to greenhouse gas 

abatement through blue carbon management. Global Environmental Change, vol. 63, pp. 102083. 

http://doi.org/10.1016/j.gloenvcha.2020.102083</jrn> 

<conf>KINASIH, P.I. and PURNAWENI, H., 2019. Utilization of mangroves for coastal community empowerment. In: 

Proceedings of the 1st International Conference on Administration Science (ICAS 2019), 2019, Bandung, Indonesia. The 
Netherlands: Atlantis Press, pp. 71-78.</conf> 

Kusmana, Cecep, and Sukristijiono Sukristijiono. 2016. ‘MANGROVE RESOURCE USES BY LOCAL COMMUNITY IN 

INDONESIA’, Journal of Natural Resources and Environmental Management, 6.2: 217–24 

<https://doi.org/10.19081/jpsl.2016.6.2.217> 

<jrn>LEE, S.Y., HAMILTON, S., BARBIER, E.B., PRIMAVERA, J. and LEWIS III, R.R., 2019. Better restoration policies are needed 

to conserve mangrove ecosystems. Nature Ecology & Evolution, vol. 3, no. 6, pp. 870-872. 

http://doi.org/10.1038/s41559-019-0861-y. PMid:31036899.</jrn> 

https://doi.org/10.20884/2.procicma.2023.2.1.7783
https://doi.org/10.1002/hep.30297
https://pubmed.ncbi.nlm.nih.gov/30398671
https://doi.org/10.1007/s42398-018-0018-y
https://doi.org/10.1016/S0065-2881(01)40003-4
https://doi.org/10.1016/j.gloenvcha.2020.102083
https://doi.org/10.1038/s41559-019-0861-y
https://pubmed.ncbi.nlm.nih.gov/31036899


<edb>LEWIS, R.R., BROWN, B.M. and FLYNN, L.L., 2019. Methods and criteria for successful mangrove forest rehabilitation. 
In: G.M.E. PERILLO, E. WOLANSKI, D.R. CAHOON and C.S. HOPKINSON, eds. Coastal wetlands: an integrated ecosystem 
approach. Amsterdam: Elsevier, pp. 863-887. http://doi.org/10.1016/B978-0-444-63893-9.00024-1.</edb> 

<jrn>LIMBONG, C., SAMSURI. and AHMAD, A.G., 2023. Strategy to strengthening forest farming for sustainable mangrove 

forest management in the coastal area, Deli Serdang, Indonesia. Journal of Sylva Indonesiana, vol. 6, no. 1, pp. 29-43. 

http://doi.org/10.32734/jsi.v6i01.9154.</jrn> 

<conf>LUBIS, L. and WAHYUDI, A., 2019. The implementation of mangrove policy on the east coast of Surabaya. In: 

Proceedings of the 3rd International Conference on Sustainable Innovation: Humanity, Education and Social Sciences 

(IcoSIHESS), 2019, Yogyakarta, Indonesia. The Netherlands: Atlantis Press, pp. 231-236. http://doi.org/10.2991/icosihess-

19.2019.39.</conf> 

<jrn>MAFI-GHOLAMI, D., JAAFARI, A., ZENNER, E.K., NOURI KAMARI, A. and TIEN BUI, D., 2020. Spatial modeling of 

exposure of mangrove ecosystems to multiple environmental hazards. The Science of the Total Environment, vol. 

740, pp. 140167. http://doi.org/10.1016/j.scitotenv.2020.140167. PMid:32569915.</jrn> 

<bok>MAKOWSKI, C. and FINKL, C.W., 2018. Threats to mangrove forests: hazards, vulnerability, and management. Cham: 

Springer.</bok> 

<jrn>MARLIANINGRUM, P.R., KUSUMASTANTO, T., ADRIANTO, L. and FAHRUDIN, A., 2019. Economic analysis of 

management option for sustainable mangrove ecosystem in Tangerang District, Banten Province, Indonesia. IOP 
Conference Series. Earth and Environmental Science, vol. 241, pp. 012026. http://doi.org/10.1088/1755-

1315/241/1/012026.</jrn> 

<bok>MAYARNI, M., SYAHZA, A., SIREGAR, S.H., KHOIRI, M.A., NASUTION, M.S., SULISTYANI, A. and HARIYANI, E., 2023. 

Integrated mangrove area governance in governance perspective in Indonesia: theoretical and empirical studies. Indonesia: 

Elfitra.</bok> 

<jrn>MOZUMDER, M.M.H., SHAMSUZZAMAN, M.M., RASHED-UN-NABI, M. and KARIM, E., 2018. Social-ecological 

dynamics of the small scale fisheries in Sundarban mangrove forest, Bangladesh. Aquaculture and Fisheries, vol. 3, no. 

1, pp. 38-49. http://doi.org/10.1016/j.aaf.2017.12.002.</jrn> 

<jrn>NIAGARA, N., YUSUF, M. and FUAD, M., 2021. Management of mangrove ecosystems as an effort to overcome climate 

change by increasing public knowledge in Karimunjawa National Park. Proceedings of SNST Faculty of Engineering, 

vol. 1, pp. 1.</jrn> 

<jrn>NIE, X., JIN, X., WU, J., LI, W., WANG, H. and YAO, Y., 2023. Evaluation of coastal wetland ecosystem services based on 

modified choice experimental model: a case study of mangrove wetland in Beibu Gulf, Guangxi. Habitat International, 
vol. 131, pp. 102735. http://doi.org/10.1016/j.habitatint.2022.102735.</jrn> 

<jrn>OKTAMALIA, O., APRIYANTO, E. and HARTONO, D., 2018. The potential of mangrove crabs (Scylla spp.) in mangrove 

ecosystems in Bengkulu city. Naturalis: Journal of Natural Resources and Environmental Management 
Research, vol. 7, no. 1, pp. 1-9.</jrn> 

https://doi.org/10.1016/B978-0-444-63893-9.00024-1
https://doi.org/10.32734/jsi.v6i01.9154
https://doi.org/10.2991/icosihess-19.2019.39
https://doi.org/10.2991/icosihess-19.2019.39
https://doi.org/10.1016/j.scitotenv.2020.140167
https://pubmed.ncbi.nlm.nih.gov/32569915
https://doi.org/10.1088/1755-1315/241/1/012026
https://doi.org/10.1088/1755-1315/241/1/012026
https://doi.org/10.1016/j.aaf.2017.12.002
https://doi.org/10.1016/j.habitatint.2022.102735


Purwanto, Ris Hadi, Budi Mulyana, Ryan Adi Satria, Emad Hassan Elawad Yasin, Ilham Satria Raditya Putra, and others. 

2022. ‘Spatial Distribution of Mangrove Vegetation Species, Salinity, and Mud Thickness in Mangrove Forest in 

Pangarengan, Cirebon, Indonesia’, Biodiversitas, 23.3 (Society for Indonesian Biodiversity): 1383–91 

<https://doi.org/10.13057/biodiv/d230324> 

<jrn>RAFIQUE, M., 2018. A review on the status, ecological importance, vulnerabilities, and conservation strategies for the 

Mangrove ecosystems of Pakistan Pakistan Journal of Botany, vol. 50, no. 4, pp. 1645-1659.</jrn> 

<jrn>RAKOTOMAHAZO, C., RANIVOARIVELO, N.L., RAZANOELISOA, J., TODINANAHARY, G.G.B., RANAIVOSON, E., 
REMANEVY, M.E., RAVAOARINOROTSIHOARANA, L.A. and LAVITRA, T., 2023. Exploring the policy and institutional context 

of a Payment for Ecosystem Services (PES) scheme for mangroves in southwestern Madagascar. Marine Policy, vol. 148, 

pp. 105450. http://doi.org/10.1016/j.marpol.2022.105450</jrn> 

<jrn>REIS-FILHO, J.A., HARVEY, E.S. and GIARRIZZO, T., 2019. Impacts of small-scale fisheries on mangrove fish 

assemblages. ICES Journal of Marine Science, vol. 76, no. 1, pp. 153-164. http://doi.org/10.1093/icesjms/fsy110.</jrn> 

<edb> [[Q5:  Q5]]RODRÍGUEZ, F.V.L., 2018. Mangrove concessions: an innovative strategy for community mangrove 
conservation in Ecuador. In: C. MAKOWSKI and C. FINKL, eds. Threats to mangrove forests: hazards, vulnerability, and 
management. Cham: Springer, pp. 557-578.</edb> 

<bok>SAPUTRA, S., NGII, E., CHAERUL, M., SUSENO, D.N., MAGRIBI, L.O.M., SINAMBELA, M., SUSENO, D.A.N., SAAD, M., 
YESICA, R., DEVIANTO, L.A., 2020. Integrated coastal management for national resilience [Pengelolaan wilayah pesisir yang 
terpadu untuk ketahanan nasional]. Kota Medan, Indonesia: Yayasan Kita Menulis.</bok> 

<bok>SARI, M., FATMA, F., PURBA, T., BACHTIAR, E., NIRTHA, R.I., SIMARMATA, M.M.T., AFFANDY, N.A., CHAERUL, M., 
ROSYIDAH, M., KHARISMA, D., PURBA, B., MANULLANG, S.O. and NURDIN, 2021. Environmental knowledge. Kota Medan, 
Indonesia: Kita Menulis.</bok> 

<jrn>SETYANINGRUM, E.W., ERWANTO, Z., PRAPTI, K.P., JAYANTI, A.L., DEWI, A.T.K. and SUSANTI, H.D., 2020. Ecotourism 
development through legality of mangrove processed products and river tracing in Cemara Beach, Banyuwangi, East Java, 

Indonesia. IOP Conference Series. Earth and Environmental Science, vol. 441, no. 1, pp. 012059. 

http://doi.org/10.1088/1755-1315/441/1/012059.</jrn> 

<jrn>SOFIAN, A., KUSMANA, C., FAUZI, A. and RUSDIANA, O., 2019. Ecosystem services-based mangrove management 

strategies in Indonesia: a review. Aquaculture, Aquarium, Conservation & Legislation - International Journal 
of the Bioflux Society, vol. 12, no. 1, pp. 151-166.</jrn> 

Sugiyono. 2016. ‘Metode Penelitian Kuantitatif, Kualitatif Dan R&D’, Bandung: Alfabeta 

https://doi.org/10.1016/j.drudis.2010.11.005 

<jrn>STRAIN, E.M.A., KOMPAS, T., BOXSHALL, A., KELVIN, J., SWEARER, S. and MORRIS, R.L., 2022. Assessing the coastal 

protection services of natural mangrove forests and artificial rock revetments. Ecosystem Services, vol. 55, pp. 101429. 

http://doi.org/10.1016/j.ecoser.2022.101429.</jrn> 

Commented [AG5]: Reference "RODRÍGUEZ, 2018" is 

not cited in the text. Please add an in-text citation or the 

reference will be deleted. 

https://doi.org/10.1016/j.marpol.2022.105450
https://doi.org/10.1093/icesjms/fsy110
https://doi.org/10.1088/1755-1315/441/1/012059
https://doi.org/10.1016/j.ecoser.2022.101429


<edb>SUMAN, D.O., 2019. Mangrove management: challenges and guidelines. In: G.M.E. PERILLO, E. WOLANSKI, D.R. 
CAHOON and C.S. HOPKINSON, eds. Coastal wetlands: an integrated ecosystem approach. Amsterdam: Elsevier, pp. 1055-

1079.. http://doi.org/10.1016/B978-0-444-63893-9.00031-9. </edb> 

<jrn>TURISNO, B.E., SUHARTO, R. and PRIYONO, E.A., 2018. Community participation and government authority in 

mangrove conservation as an effort to prevent rob and flood and as a tourist spot. Legal Issues, vol. 47, no. 4, pp. 479-

497.</jrn> 

<bok>VINCENTIUS, A., 2020. Economically Important fish resources in mangrove habitat. Yogyakarta: Deepublish.</bok> 

<jrn>WAHYUDIN, W., SAMPARA, S. and BAHARUDDIN, H., 2020. Environmental law policy on climate crisis management in 

Indonesia. Kalabbirang Law Journal, vol. 2, no. 2, pp. 91-100. http://doi.org/10.35877/454RI.kalabbirang122.</jrn> 

<jrn>YANDO, E.S., SLOEY, T.M., DAHDOUH-GUEBAS, F., ROGERS, K., ABUCHAHLA, G.M.O., CANNICCI, S., CANTY, S.W.J., 
JENNERJAHN, T.C., OGURCAK, D.E., ADAMS, J.B., CONNOLLY, R.M., DIELE, K., LEE, S.Y., ROWNTREE, J.K., SHARMA, S., 
CAVANAUGH, K.C., CORMIER, N., FELLER, I.C., FRATINI, S., OUYANG, X., WEE, A.K.S. and FRIESS, D.A., 2021. Conceptualizing 

ecosystem degradation using mangrove forests as a model system. Biological Conservation, vol. 263, pp. 109355. 

http://doi.org/10.1016/j.biocon.2021.109355.</jrn> 

Table 1. Previous research is reviewed. 
No Identity Summary 

1 

Title: Evaluation of coastal wetland 

ecosystem services based on modified 

choice experimental model: A case 
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Gulf, Guangxi 

Aim: evaluation of coastal wetland 

ecosystem services based on a modified 

experimental model: A case study of 

mangrove wetlands in Beibu Bay, 

Guangxi 
Authors: Nie et al. (2023) Method: Field Research, Experiment 

Publish: A Journal for the Study of 

Human Settlements Established at the 

UN Habitat Conference, Vancouver, 

1976. 

Result: In 2021, the total value of 

mangrove wetland ecosystem services 

in the Beibu Bay area is 1.181 billion 

yuan. In the modified CE model, both 

the improvement of the questionnaire 

and the improvement of the utility 

equation contribute to an increase in the 

validity of the evaluation results; their 

level of contribution is the same. 

Regarding the preferred model, based 

on correction, people's willingness to 

pay a per capita value for strengthening 
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cover, water quality, and landscape 

appreciation. The related values are 

53.89-yuan, 47.00-yuan, 35.46-yuan, 
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results provide a scientific basis for the 

formulation of policies for ecological 

management of coastal wetlands by the 

government. 
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Title: The External, Internal Factor and 

Ecosystem Services to Support 
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North Coast of Jakarta 
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services factors to support mangrove 

rehabilitation planning on the north 
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Authors: Hilmi et al. (2023) 
Method: This research method uses 
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Publish: Proceedings ICMA-SURE- 
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Multidisciplinary Approaches For 

Sustainable Rural Development 
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abrasion and accretion, intrusion 
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benefits. Mangrove rehabilitation 
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rehabilitation, mangrove revitalization, 
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carbon. 
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using InVEST modeling: Case from 
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Aim: ecosystem using InVEST 

modeling: The case of Iran's mangroves 
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Science 
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has decreased significantly despite the 
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managers and decision makers to have 
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help them adopt more effective 

management strategies for the 
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Title: Exploring the policy and 

institutional context of a Payment for 

Ecosystem Services (PES) scheme for 
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Deli Serdang, Indonesia 

Aim: Forest Farming Strengthening 

Strategy for Sustainable Mangrove 

Forest Management in Coastal Areas, 
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Authors: Limbong et al. (2023) 
Method: qualitative with interviews; 

while the analysis method used is 

SWOT analysis. 

Publish: Journal of Sylva Indonesiana 

Result: the result of the Internal Factor 

Analysis Summary (IFAS) analysis with 

a strength factor value of 0.054 and a 

weakness factor value of 0.47. From the 

calculation of the internal environment 

score (IFAS) value, namely the strength 

factor minus the weakness factor, the 

value of x horizontal axis 0.054-0.047 = 

0.007 is obtained. Based on the results 

of the External Factor Analysis 

Summary (EFAS) analysis, the 

opportunity factor has a value of 0.054 

with the threat has a value of 0.047. The 

results showed that the external 

calculation score (EFAS), namely the 

opportunity factor (opportunity) minus 

the threat factor, obtained the Y value 

vertically. The identification of internal 

(IFAS) and external (EFAS) factors 

shows that the institutional development 

position of forest farmer groups in 

coastal areas is in quadrant one (I) or is 

in an aggressive position that supports 

the SO (aggressive development 

strategy) development strategy. 
  

6 

Title: Ecosystem Services of Mangrove 

Forests: Results of a Meta-Analysis of 

Economic Values 

Aim: Assessing the Role of Coastal 

Biodiversity Conservation towards 

Sustainability and Environmental 

Concern in the Mangrove Ecosystem of 

South Malang, Indonesia. 

Authors: Getzner and Islam (2020) Method: Field Research and 

Observationon 

Publish: International Journal of 

Environmental Research and Public 

Health 

Result: Kis substantially wide in value. 

This range cannot be adequately 

explained by the various study 

differences, since the explanatory power 

of econometric estimates is low. The 

main factors that influence the value of 

ecosystem services are the method of 

elisitation, the type of ecosystem 

services considered, and the 

conservation status of each mangrove as 

a Ramsar site. The results emphasize the 

significant economic value of mangrove 

ecosystem services and the importance 

of conservation management. However, 

those results also warn against direct 

transfer of benefits between sites. The 

substantial diversity of specific 

locations and countries guarantees the 

application of separate original 

assessment studies. 
  

7 

Title: Economic Valuation of Mangrove 

Ecosystem Services in Sembilang 

National Park of South Sumatra, 

Indonesia 

Aim: Economic Valuation of 

Mangrove Ecosystem Services in 

Sembilang National Park, South 

Sumatra, Indonesia 
Authors: Agustriani et al. (2023) Method: Questionnaire and Interview 



Publish: Journal of Hunan University 

Natural Sciences 

Result: That the mangrove ecosystem 

with an area of 88,556 ha is Rp. 

6,961,126,186,194 year-1 (US$ 

467,974,555.06 year-1) or Rp. 

78,607,444 ha-1year-1 (US$ 5,284.5 ha-

1year-1). The annual benefit value for 

provision, regulation, support, and 

cultural services is IDR 

267,301,712,200, IDR 

6,401,520,094,447, IDR 

292,120,962,048, and IDR 183,417,500, 

respectively. The value of the benefits of 

regulatory services (coastline protection 

and carbon sequestration) dominates the 

TEV of mangrove ecosystems in the 

SNP. To avoid the loss of value of 

mangrove services, conservation and 

restoration must receive high priority in 

mangrove management and planning in 

the future. The results of this study can 

be used as basic data for local 

governments in managing mangrove 

ecosystems through the establishment of 

a mangrove working group in South 

Sumatra Province. Therefore, the 

novelty of the study lies in the first 

economic valuation in the SNP using the 

TEV approach, as illustrated. 
  

8 

Title: Potential Loss of Ecosystem 

Service Value Due to Vessel Activity 

Expansion in Indonesian Marine 

Protected Areas 

Aim: Potential Loss of Ecosystem 

Service Value Due to Expansion of 

Ship Activities in Indonesian Marine 

Protected Areas. 

Authors: Fauzi et al. (2023) 

Method: This research 

comprehensively covers three main 

aspects: vessel zone expansion 

modeling, marine ecosystem service 

value (MESV) modeling, and MESV 

potential loss in the MPAs. Figure 2 

illustrates the research framework. 

Publish: International Journal of Geo-

Information 

Result: Indonesia's marine neritic zone 

has an ecosystem services value of USD 

814.23 billion, of which USD 159.87 

billion (19.63%) is within the MPA. 

However, the increase in ship activity 

that occurred in 2013-2018 has the 

potential to cause a loss of ecosystem 

service value of USD 27.63 billion in 14 

protected areas. These results can assist 

policymakers in determining priority 

conservation areas based on the threat of 

ship activity and the value of ecosystem 

services. 
  

9 

Title: Economic value of mangrove 

ecosystem services in the coastal area of 

Bintan Island, Indonesia 

Aim: The economic value of mangrove 

ecosystem services in the coastal area 

of Bintan Island, Indonesia 

Authors: Arkham et al. (2023) 

Method: Survey using questionnaires 

on fishermen, tourists, tour managers, 

and the surrounding community. It also 

collects some secondary data to support 

data analysis. 

Publish: Research Square 

Result: The estimated economic value 

of mangrove ecosystem services is Rp. 

135,663,899,478.30 / year from a 

mangrove area of 4,354.11 ha. The 

economic value consists of the provision 



of services by 61%, regulatory services 

by 21%, supporting services by 2%, and 

cultural services by 16%. This estimate 

can be used as the basis for mangrove 

conservation policies and strategies and 

community welfare, as well as 

considerations in making claims related 

to damage to the coastal and marine 

environment due to oil spills and others 

that often occur in Bintan. 
  

 
Title: Economic analysis of 

management option for sustainable 

mangrove ecosystem in Tangerang 

District, Banten Province, Indonesia 

Aim: An Economic Analysis of 

Sustainable Mangrove Ecosystem 

Management Options in Tangerang 

Regency, Banten Province, Indonesia. 

10 Authors: Marlianingrum et al. (2019) 
Method: Total Economic Value (TEV) 

is formulated as follows: TEV = PS + SS 

+ RS + CS.  

Publish: IOP Conference Series: Earth 

and Environmental Science 

Result: Analysis of 2017 data on 

mangrove ecosystems in Tangerang 

Regency, Banten shows that the total 

economic value of mangrove 

ecosystems per hectare is Rp. 

49,260,590.16. Analysis of optimal 

resource allocation can be concluded 

that the optimal mangrove area is 415.89 

ha with a total economic value of IDR 

20,486,986,843.00. The conversion of 

mangrove ecosystems into several land 

changes will have an impact on the 

habitats that live in them and also have 

a negative impact on the income of 

coastal communities who use them, so 

they must be managed carefully. 

Economic valuations based on 

ecosystem services can improve the 

sustainable management of mangrove 

ecosystems and provide welfare for 

coastal communities that use them.    

Figure 1. Search results and article selection. 
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Abstract 
The purpose of this research is to examine; Ecosystem Services Based Mangrove Forest with Management Model 

Strategies, Sustainability of Coastal Natural Resources. This research design uses systematic review namely library 

research that examines quality and critical journals, which have been filtered with inclusion criteria and uses several 

Google Scholar, Pubmed, Science Direct and Research gate databases as literacy in this study. A search of 2018-2023 

articles returned 17,000 keyword results. Ecosystem Services Based Mangrove Forest with Management Strategies, 

which were filtered into 10 journals according to the theme and analyzed by reviewing them. Ecosystem Services Based 

Mangrove Forest with Management Strategies. The research results show that mangrove ecosystem services with an 

area of 88,556 ha was Rp 6,961,126,186,194 year-1 (US$ 467,974,555.06 year-1) or Rp 78,607,444 ha-1-1 (US$ 

5,284.5 ha-1year-1). Ecosystem Services Based Mangrove Forest with Management Strategies, that there are three 

main components that must be considered in efforts to manage and utilize mangrove ecosystems and coastal natural 

resources, namely; 1) social activity(social processes) provide socialization or understanding to the community about 

the importance of protecting mangrove forests and the benefits that the community will receive 2) the 

economy(economic processes) take advantage of the existing potential by planting mangrove trees, and 3) the natural 

resources themselves(natural processes) Mangrove forest management includes establishing protected forest areas for 

mangrove forest conservation so that they are well maintained and sustainable. From the socio-economic, cultural and 

human aspects, natural resources are needed to be able to continue their lives, on the other hand, the existence or 

sustainability of coastal natural resources is very dependent on human activities as the main users of natural resources. 

Keywords: ecosystem, service-based, mangrove, forest, management, strategies, sustainability, coastal, 

natural resources. 

Resumo 
Este estudo analisa os serviços ecossistêmicos fornecidos por florestas de manguezal e propõe estratégias de manejo 

para a sustentabilidade dos recursos naturais costeiros. A metodologia utilizada foi a revisão sistemática, ou seja, 

pesquisa bibliográfica que examina periódicos críticos e de qualidade, revisados por pares em bancos de dados como 

Google Scholar, Pubmed, Science Direct e Researchgate. Uma pesquisa de artigos de 2018-2023 retornou 17.000 

resultados com as palavras-chave “Serviços Ecossistêmicos de Florestas de Manguezal com Estratégias de Manejo”. 

Após filtragem de acordo com o tema, foram analisadas 10 publicações científicas. Os resultados da pesquisa 

mostraram que os serviços ecossistêmicos de mangue com uma área de 88.556 ha foram de Rp 6.961.126.186.194 ano-

https://orcid.org/0000-0001-7257-7317
https://orcid.org/0000-0001-8134-5841
https://orcid.org/0000-0001-8134-5841


1 (US$ 467.974.555,06 ano-1) ou Rp 78.607.444 ha-1-1 (US$ 5.284,5 ha-1ano-1). O estudo também identificou três 

componentes principais a serem considerados no manejo e utilização dos ecossistemas de manguezais e recursos 

naturais costeiros: 1) a atividade social (processos sociais) proporciona socialização ou compreensão à comunidade 

sobre a importância de proteger os manguezais e os benefícios que a comunidade receberá; 2) a economia (processos 

econômicos) aproveita o potencial existente plantando árvores de mangue; e 3) os próprios recursos naturais (processos 

naturais). O manejo dos manguezais inclui o estabelecimento de áreas florestais protegidas para a conservação das 

florestas de manguezais, para que sejam bem mantidas e sustentáveis. Do ponto de vista socioeconômico, cultural e 

humano, os recursos naturais são necessários para poder continuar as suas vidas. Por outro lado, a existência ou 

sustentabilidade dos recursos naturais costeiros está muito dependente das atividades humanas, uma vez que o ser 

humano é o principal usuário desses recursos. 

Palavras-chave: ecossistema, baseado em serviços, manguezal, floresta, manejo, estratégias, 

sustentabilidade, costeiro, recursos naturais. 

1. Introduction 

Mangroves provide a vast ecosystem for living things such as fish, shrimp, and communities (Niagara et al., 2021). Coastal 

development has changed land use, resulting in a massive conversion of mangroves into settlements. This also damages 

mangrove ecosystems so that they interfere with environmental and socio-economic functions (Hofmeister et al., 2019). The 

role of mangrove ecosystems is closely related to the quality of seawater close to the coast (Kelleway et al., 2020) because 

mangrove conversion will have an impact on commercial fisheries throughout the surrounding area as well as on their economic 

value. Mangrove ecosystems play an important role ecologically and economically because they have substantial services for 

humans and the environment (Lee et al., 2019) such as household needs (forest products and various mangrove products), 

livelihoods, coastal protection, habitat provision, storm protection, and water quality maintenance (Strain et al., 2022). 

In recent decades, mangrove ecosystems have been under constant pressure due to diverse human activities and high rates of 

population growth. Indonesia is known as the country with the largest mangrove forest in the world, with an area of 3,112,989 

ha or 22.6% of the world's mangrove forest area (Mayarni et al., 2023). On the other hand, Indonesia's mangroves also 

experience the highest deforestation rate (Saputra et al., 2020), with total deforestation in the last three decades of 40%, caused 

by logging, land conversion for agriculture, shrimp and lianya ponds (Sari et al., 2021). The use of mangroves to meet 

community needs tends to be intensive and not in accordance with conservation principles. The rapid expansion of shrimp 

ponds has raised environmental issues about the conversion of ecologically important mangrove areas. Deforestation of 

mangroves and expansion of aquaculture have resulted in the occurrence of sedimentary organic matter in recent decades. They 

can change the quality of ocean waters (Jennerjahn et al., 2022). This impact is felt by coastal residents, especially by fishing 

communities who depend on mangroves for their lives (Hidayat and Dessy, 2021). Several studies show that mangrove and 

fishery ecosystems have a strong linkage, especially in supporting economic activities in the fisheries sector, not only in capture 

fisheries but also marine aquaculture in coastal areas (Oktamalia et al., 2018). 

In Indonesia, it is an archipelagic country with more than 17,504 islands and surrounding 95,181 km of coastline (Sayuti, 2023; 

Triebner et al., 2019) [[Q1:  Q1]]). Indonesia has 3.1-3.7 million hectares of mangrove forest area or more than 20% of the 

world's mangrove forest area with high species diversity. Thelargest concentration of mangrove forests is in Papua and Sumatra 

(Vincentius, 2020). In addition, areal potential for planting mangrove species is around 7.8 million hectares (Vincentius, 2020). 

Indonesia's mangroves have a special function because they are located between terrestrial and marine ecosystems, and support 

various types of human needs, especially for local communities in mangrove forests and their surroundings This fact shows 

that the potential of mangrove ecosystems in Indonesia is quite large today (Bender & Tekle, 2019; Chen & Shih, 2019a; Lyimo 

et al., 2023) [[Q2:  Q2]]; Sofian et al., 2019) 

In current conditions, local governments face problematic problems related to mangrove activities (Wahyudin et al., 2020). 

There are concerns from fishermen, crab hunters, and marine farmers about declining income, which is thought to be related to 

the increase in shrimp ponds in Indonesia (Vincentius, 2020). All have an important role and involve many parties and 

community groups who depend on shrimp ponds, fishermen, marine cultivation, and the existence of mangroves (Kinasih and 

Purnaweni, 2019). Mangroves have an indispensable role to play as a balancer. Authorities will need strategies to manage them 

so that all fisheries and economic activities that rely on ecosystem services can run sustainably (Ismail et al., 2021). 

As an ecosystem, mangroves are known to have various ecological functions (Islam and Bhuiyan, 2018). In mangrove 

management that is beneficial to the economy and ecology, the main problem faced in mangrove forest management is 

determining the optimal level of management, viewed from both forms of benefits (economic and ecological) (Wahyudin et 

al., 2020). 

In this study, we aim to conduct a comprehensive analysis of the complex constraints faced in mangrove ecosystem 

management and provide strategic recommendations for sustainable mangrove management in Indonesia. We try to fill the gap 

between existing policies and implementation at a significant field level. for constructive mangrove management and to support 

Indonesia's blue carbon agenda. 

2. Methods 



The method used in writing this article is systematic review, which is literature research that critically examines knowledge, 

ideas, or even findings in quality health journals, compiled and compiled theoretically and methodologically for a particular 

topic (Choirudin et al., 2021; Darmayanti et al., 2023) [[Q3:  Q3]]) . The strategy used in article search is to use research articles 

that match the topic in the Google Scholar, Pubmed, Science Direct and Researchgate data base. 

This systematic review is limited to literature searches in the last 5 years using the keyword “Ecosystem Services Based 

Mangrove Forest with Management Strategies” which is detailed as follows: “Ecosystem Services” ” Mangrove Forest” 

“Management Strategies” with question determination following PICO techniques. Where every question P is mangrove with 

or without strategi, I is mangrove conservation n, C is conservation management, O is pprocesses Ecosystem Services Based 

Mangrove Forest with Management Strategies. The inclusion criteria in this literature review are full-text articles, in Indonesian 

and English published in the last 5 years, research articles It includes two or more search keywords in the database. The flow 

of journal review is adjusted to the following Figure 1. 

Full-text articles are examined to select research journals that match the sample inclusion criteria. A total of 10 articles were 

obtained that met the relevant inclusion and abstract criteria for analysis on Ecosystem Services Based Mangrove Forest with 

Management Strategies (Table 1). 

3. Discussion 

Indonesia is an archipelagic country with more than 17,504 islands (28 large islands and 17,475 small islands) with an estimated 

coastline length of 95,181 km, which is overgrown with mangroves from several meters to several kilometers. An estimated 

3.2 million hectares grow widely on five major islands (Java, Sumatra, Kalimantan, Sulawesi, Papua) with diverse community 

types consisting of about 157 species (52 species of trees, 21 species of shrubs, 13 liana species, seven species of palms, 14 

species of grasses, 8 species of herbs, 3 species of benalu, 36 species of epiphytes, 3 species of ferns) ((Ali et al., 2022; Chen 

& Shih, 2019b; Susanti, 2021) [[Q4:  Q4]]) 

In response to the huge loss of mangroves, several regulations on mangrove conservation and management were enacted in 

Indonesia. Law Number 5 of 1990 concerning the Conservation of Biological Natural Resources and their Ecosystems became 

the basis for the concept of mangrove conservation in Indonesia. According to Law No. 27 of 2007 which was amended into 

Law No. 1/2014, concerning the Management of Coastal Areas and Small Islands, Indonesia allows logging practices in 

mangrove areas that comply with the preservation of coastal ecological functions. The issuance of this policy was followed up 

by Presidential Regulation Number 73 of 2012 concerning the National Strategy for Mangrove Ecosystem Management, which 

regulates mangrove forest management norms, standards, principles, criteria, and indicators. The government also issued 

Presidential Regulation Number 73 of 2015 concerning the Implementation of Management of Coastal Areas and Small Islands 

at the National Level with the aim of managing coastal areas and national small islands in a harmonious, synergistic, integrated, 

and sustainable manner (Anggraeni, 2017). 

There are two key sectors that play an important role in mangrove management in Indonesia, namely the forestry and fisheries 

and marine sectors. The forestry sector is authorized to manage all state mangrove forests, while mangroves outside forest areas 

are the authority of the fisheries and marine sector (Kathiresan and Bingham, 2001). Therefore, existing mangrove management 

policies are generally influenced by the interests and authorities of the two sectors which sometimes conflict and overlap 

(Damastuti et al., 2022). Complex social and economic conditions in mangrove areas, accompanied by unclear boundaries 

between different authorities, have created overlaps in law enforcement and responsibility between government institutions 

(Chow, 2018). To manage mangrove ecosystems sustainably and improve the welfare of coastal communities (Suman, 2019), 

effective policy implementation must be supported by various action plans or strategies prepared based on strategic issues in 

the concept of sustainable development (Basyuni et al., 2018) . However, there are major challenges in mangrove management 

that must be overcome with specific strategies and require programs as a measure of achieving sustainable mangrove 

management goals (Arifanti, 2020). 

Communities play a key role in determining the success of sustainable forest management (Makowski and Finkl, 2018). The 

dependence of coastal communities on these ecosystems can encourage them to restore and preserve them using their local 

wisdom (Camacho et al., 2020). Willingness to participate in an activity is also correlated with education level and income; 

those with higher levels of education and more stable incomes become more easily involved and can play a role as key 

community actors in mangrove restoration and protection activities (Mafi-Gholami et al., 2020). 

From a socio-economic perspective, sustainable mangrove management is fraught with challenges due to (a) different 

understandings of the value and benefits of mangrove ecosystems and the urgency of rehabilitation efforts; (b) local 

involvement has not been optimal; (c) the majority of families living around mangrove ecosystems are classified as low-income 

families; (d) the sustainable use of mangrove ecosystems has not been developed; and (e) high population growth rates and 

economic needs have triggered changes in land use and land cover (Biswas et al., 2018). Problems in understanding the 

ecological value of mangroves can lead to the conception that damage or loss of mangrove resources is not always considered 

a loss (Abidin et al., 2021). Community participation in mangrove management becomes difficult to achieve, on the contrary, 

participation is easier to ensure when the benefits to be received can be felt directly, locally, and tangibly (Rafique, 2018). 

Therefore, information about the benefits/values of mangrove forests both directly and indirectly needs to be disseminated to 

increase public awareness of the ecological role of mangrove forests (Yando et al., 2021). 



Special strategies are also needed, such as offering several incentive scheme options, to increase the willingness of communities 

to engage in mangrove management. Law enforcement and compliance are other challenges in encouraging community 

participation. Unclear sanctions/penalty mechanisms lead to low levels of compliance (Hasnanda et al., 2018). Local 

willingness to participate in mangrove management depends on (1) effective law enforcement; (2) accountable and transparent 

financial management; (3) fair distribution of profits; (4) rights and obligations of equitable distribution; (5) co-financing from 

the government or project; (6) annual income level; (7) and whether one's livelihood depends directly on mangroves (Biswas 

et al., 2018). 

In the end, incentives should not only encourage local communities to replant new mangroves, but they should also maintain 

newly planted and old mangroves (Gaoue and Yessoufou, 2019). The form of community involvement in mangrove 

management varies depending on regional conditions and community typology (Mozumder et al., 2018). One example of 

mangrove management that pays attention to community participation in mangroves is widely known as community-based 

mangrove management (CBMM) (R,odríguez 2018). CBMM is currently needed to ensure the success of mangrove resources 

and is considered an important factor in minimizing disturbance while ensuring sustainable use of mangrove resources. The 

community is also involved in mangrove rehabilitation projects, for example providing mangrove seedlings, working in 

mangrove nurseries, and planting mangroves (Reis Filho et al., 2019). 

Mangrove forest management is an important aspect in efforts to preserve the environment in coastal areas. In social activities 

(social processes) it is necessary to provide socialization or understanding to the community about the importance of 

maintaining mangrove forests. In research (Limbong et al., 2023), mangroves can be used directly or indirectly by 

communities/farmer groups around the coast. However, with the rampant forest destruction that occurs, communities or farmer 

groups need to be equipped with capacity building about the importance of mangrove ecosystems and their impact on their 

livelihoods. This study aims to identify the condition of mangrove forests in the research area and determine the institutional 

development strategy of forest farmer groups in coastal areas in the Production Forest Management Unit. The research method 

used is qualitative method with interview; while the analysis method used is SWOT analysis. Based on the results of the Internal 

Factor Analysis Summary (IFAS) analysis with a strength factor value of 0.054 and a weakness factor value of 0.47. From the 

calculation of the internal environment score (IFAS) value, namely the strength factor minus the weakness factor, a horizontal 

x axis value of 0.054-0.047 = 0.007 is obtained. Based on the results of the External Factor Analysis Summary (EFAS) analysis, 

the opportunity factor has a value of 0.054 with the threat has a value of 0.047. The results showed that the external calculation 

score (EFAS), namely the opportunity factor (opportunity) reduced by the threat factor, obtained the Y value vertically. The 

identification of internal (IFAS) and external (EFAS) factors shows that the institutional development position of forest farmer 

groups in coastal areas is in quadrant one (I) or is in an aggressive position that supports the SO (aggressive development 

strategy). 

Research (Dashtbozorgi et al., 2023) as one of the most fertile ecosystems on earth, mangrove forests provide many goods and 

services for mankind. Mangroves are located in southern Iran on the coast of the provinces of Sistan and Baluchistan, 

Hormozgan and Bushehr, which includes two species Harra (Avicennia marina) and Chandal (Rhizophora mucronata) The 

purpose of this study is to describe the condition of mangrove forests using Integrated Valuation of Ecosystem Services and 

Tradeoffs (InVEST) between 2010 and 2021 from the southern coast of Iran. The INVEST model uses land use and land cover 

maps to estimate habitat quality. The source of the threat, the maximum distance of impact, the state of degradation, and 

sensitivity to the threat were also estimated with local expert opinion for each type of land cover. Urban and rural development, 

road networks, docks, oil and non-oil industries, agriculture, and aquaculture activities, were identified as sources that threaten 

the long-term survival of mangroves. The output map of the INVEST habitat quality model includes habitat degradability and 

quality maps, which are classified into four categories: poor, low, medium, and high, to better understand quality changes. The 

results show that the quality of mangrove habitat has decreased significantly despite the increased area. The target habitat area 

increased by 586.45 ha while the first two quality categories, including poor and low grades, increased. Based on habitat quality 

assessments in 2010, two habitat quality classes are poor, low, estimated at around 0.72, and 8.42 ha, which changed to 3.04 

ha, and 9.72 ha respectively in 2021. The output maps obtained in this study can help local managers and decision makers to 

have an idea of what is happening to the quality of target ecosystems and can help them adopt more effective management 

strategies for the conservation of these ecosystems. 

Research (Arkham et al., 2023) mangrove ecosystem in Bintan Regency provides many benefits both directly and indirectly 

for the surrounding community. Mangrove ecosystem services are also diverse and play a role in the adaptation and mitigation 

process in facing climate change. Oil pollution that occurs every year in Bintan Regency has a negative impact both ecologically 

and economically. This study aims to estimate the value of mangrove ecosystem services in the East and North Coast Areas of 

Bintan Island that can be used as a basis for management of the area. The data collection method used is a survey using 

questionnaires on fishermen, tourists, tour managers, and the surrounding community. It also collects some secondary data to 

support data analysis. The results of the study stated that the estimated economic value of mangrove ecosystem services was 

Rp. 135,663,899,478.30 / year from a mangrove area of 4,354.11 ha. The economic value consists of the provision of services 

by 61%, regulatory services by 21%, supporting services by 2%, and cultural services by 16%. This estimate can be used as a 

basis for mangrove conservation policies and strategies and community welfare, as well as consideration in making claims 

related to damage to coastal and marine environments due to oil spills and others that often occur in Bintan. 

In the benefits of economic processes, mangroves have a very important role to support the productivity of the habitat in them. 

In research (Nie et al., 2023) that in e valuation of the value of coastal wetland ecosystem services is very important for scientific 



development and effective use of coastal wetland resources. It has beenproven that the addition of attribute cut-offs in the 

preferred experimental evaluation (CE) framework increases the validity of evaluation results. However, whether this increase 

is due to an increase in questionnaires or an increase in utility equations is indistinguishable from this framework. In this study, 

a cut-off modified selection model was used to assess two key elements of the modified selection model that differed from the 

traditional model. This is a CE questionnaire that leads to a cut-off and a CE utility equation that incorporates a cut-off. Each 

pair of elements is analyzed separately. Both are used to evaluate the impact of the validity of the results, and quantitatively 

evaluate the value of mangrove wetland ecosystem services in the Beibu Bay area, Guangxi, China. The results showed that: 

In 2021, the total value of mangrove wetland ecosystem services in the Beibu Bay area was 1.181 billion yuan. In the modified 

CE model, both the improvement of the questionnaire and the improvement of the utility equation contribute to an increase in 

the validity of the evaluation results; Their contribution rate is the same. Regarding the preferred model, based on correction, 

the public's willingness to pay a per-capita value for strengthening mangrove protection is (in order): increased biodiversity, 

mangrove forest cover, water quality, and landscape appreciation. The corresponding values are 53.89-yuan, 47.00-yuan, 35.46-

yuan, and 17.29-yuan, respectively. 

Research (Agustriani et al., 2023) Assessment of ecosystem services can provide significant improvements for policymakers 

to monitor changes in mangrove ecosystems in coastal ecosystems. Therefore, this study aims to measure the value of 

ecosystem services in Sembilang National Park (TNSL), Banyuasin Regency, South Sumatra, Indonesia. Data collection using 

questionnaires and in-depth interviews with target respondents fishermen, farmers, and stakeholders living in mangrove 

ecosystem areas. Total Economic Value (TEV) is used as an approach to calculate various mangrove service values. Several 

methods have been developed to estimate the value of ecosystem services. In this study, the market price method, benefit 

transfer method, reimbursement method, and travel cost method are applied to estimate the value of benefits for provision, 

arrangement, support, and cultural services. The results showed that the TEV of mangrove ecosystem services with an area of 

88,556 ha was Rp 6,961,126,186,194 year-1 (US$ 467,974,555.06 year-1) or Rp 78,607,444 ha-1-1 (US$ 5,284.5 ha-1year-1). 

The annual benefit values for provision, arrangement, support, and cultural services are Rp 267,301,712,200, Rp 

6,401,520,094,447, Rp 292,120,962,048, and Rp 183,417,500, respectively. The value of the benefits of regulatory services 

(shoreline protection and carbon sequestration) dominates the TEV of mangrove ecosystems in SNP. To avoid the loss of value 

of these mangrove services, conservation and restoration must receive high priority in mangrove management and planning in 

the future. The results of this study can be used as basic data for local governments in managing mangrove ecosystems through 

the establishment of mangrove working groups in South Sumatra Province. Therefore, the novelty of this study lies in the first 

economic valuation in the SNP using the TEV approach, as illustrated. 

Research Fauzi et al. (2023) Sustainable Development Goal (SDG) number 14 relates to the preservation of sustainable marine 

ecosystems by establishing marine protected areas (MPAs). However, studies have reported massive damage to Indonesia's 

marine ecosystems due to pollution of shipping, anchors, and fishing nets. Thus, this study estimates the potential loss of value 

of ecosystem services due to the expansion of vessel activities in the Indonesian MPA. The study is divided into three stages. 

The first stage is modeling the expansion zone of vessel activity based on kernel density. The second stage is modeling the 

value of marine ecosystem services through semantic harmonization, reclassification, and spatial harmonization. The last stage 

is the overlay of the ship expansion zone model, the marine ecosystem service value model, and the Indonesian MPA. The 

results of this study show that Indonesia's marine neritic zone has an ecosystem service value of USD 814.23 billion, of which 

USD 159.87 billion (19.63%) is in the MPA. However, the increase in vessel activity that occurred in 2013-2018 has the 

potential to cause a loss of ecosystem service value of USD 27.63 billion in 14 protected areas. These results can help 

policymakers determine priority conservation areas based on the threat of vessel activity and the value of ecosystem services. 

Research Marlianingrum et. al. (2019) explains that ecosystems are very important for human life, but until now parts of the 

ecosystem as resource assets that contribute to the country's economy have not been further evaluated. Mangrove ecosystem is 

one of the ecosystems that grows on alluvial deposits in coastal areas and river estuaries. They have a very important role to 

support fisheries productivity as a habitat for breeding and spawning aquatic biota. Based on these conditions, this research is 

directed to explore ecosystem services with ecological economic value to improve mangrove sustainability. Analysis of 2017 

data on mangrove ecosystems in Tangerang Regency, Banten shows the total economic value of mangrove ecosystems per 

hectare is Rp. 49,260,590.16. Analysis of optimal resource allocation can be concluded that the optimal mangrove area is 

415.89 Ha with a total economic value of Rp20,486,986,843.00. The conversion of mangrove ecosystems into some land 

changes will have an impact on the habitats that live in them and also have a negative impact on the income of coastal 

communities that use them, so they must be managed carefully. Economic valuation based on ecosystem services can improve 

sustainable management of mangrove ecosystems and provide welfare for coastal communities that use them. 

Mangrove forest management is an important aspect in environmental conservation efforts, namely the natural resources 

themselves (natural processes) mangrove forest management including yaitu, forming a protected forest area for mangrove 

conservation to remain well maintained and sustainable. Research (Hilmi et al., 2023) Mangrove ecosystems on the North 

Coast of Jakarta have many services and functions both ecological, social, economic, and service functions, including tidal 

flood reduction, land subsidence reduction, pollution reduction, ecotourism, and others. However, the mangrove ecosystem on 

the North Coast of Jakarta has suffered severe damage, so it requires efforts and activities to rehabilitate it. This study aims to 

develop a strategy for mangrove ecosystem rehabilitation on the North Coast of Jakarta to reduce coastal disasters and support 

ecosystem services. This research method uses IFAS, EFAS analysis, and Buchard analysis. The results showed that mangrove 

ecosystem ecosystem services are ecotourism, conservation, wildlife reserves, reduction of tidal flooding, abrasion and 



accretion, reduction of intrusion, reduction of land subsidence, economic income, fishing and aquaculture activities, pond 

activities, and social activities. benefit. The mangrove rehabilitation strategy is a weakness-opportunity strategy (minimizing 

weaknesses, exploiting opportunities, and avoiding threats. The mangrove rehabilitation planning strategy is mangrove 

rehabilitation, mangrove revitalization, supporting the creative economy, developing greenbelts, increasing human resources, 

and developing carbon. 

Research Rakotomahazo et al. (2023) Although ecosystems have emerged since the 1980s to manage mangrove forest 

ecosystems, their application to mangroves is still new, and evidence of their effectiveness is questionable against the complex 

legal status of mangroves. This study explores the policy and institutional context of Payment for Ecosystem Services (PES) 

applied in the mangroves of Southwest Madagascar. We used Policy content analysis to examine the interaction between 

Madagascar's sectoral policies and the PES design framework developed under the Reducing Emissions from Deforestation 

and Forest Degradation (REDD+) mechanism of the United Nations Framework Convention on Climate Change. In addition, 

semi-structured interviews with national and local stakeholders were conducted to identify i) institutional interactions between 

PES and mangroves and ii) challenges faced in implementing PES in mangroves. We found that land-use, fisheries, and 

environmental planning policies related to mangrove management are coherent with the framework and support PES 

implementation. The lack of a clear legal framework and coordination between sectoral ministries, weak government 

organization due to political instability, and limited capacity of local governments are major challenges for the implementation 

of PES schemes in mangroves. This has led to low motivation to collaborate on mangrove conservation efforts among local 

community members. We emphasize that the existence of mangrove PES initiatives such as those in Baie des Assassins can be 

a catalyst for Madagascar to develop clear policies, laws, and institutions to support the effective implementation of PES 

schemes in mangroves. 

Research Getzner and Islam (2020) Mangrove forests are essential for maintaining and improving ecosystem services that 

benefit local and regional communities, and the global environment. Scholars have long studied the merits of mangrove 

ecosystem services. However, the number of recent primary studies monetizing ecosystem services is somewhat limited. This 

paper ascertains the value of ecosystem services from 66 primary valuation studies with a total of 250 observations. The results 

show that the range of values is substantially wide. This range cannot be adequately explained by various study differences, 

because the explanatory power of econometric estimates is low. The main factors influencing the value of ecosystem services 

are elicitation methods, the types of ecosystem services considered, and the conservation status of each mangrove forest as a 

Ramsar site. The results emphasize the significant economic value of mangrove ecosystem services and the importance of 

conservation management. However, the results also warn against direct benefit transfers between sites. The substantial 

diversity of specific locations and countries warrants the application of separate original assessment studies. 

In the last three decades, increasing understanding of mangroves has significance for the environment and livelihoods has 

encouraged various rehabilitation initiatives (Lubis and Wahyudi, 2019). The earliest rehabilitation efforts were initiated in the 

1960s by Hutan Negara (Marlianingrum et al., 2019). However, the top-down strategy implemented has not been stopped by 

human encroachment into rehabilitated areas (Damastuti and de Groot, 2019). Lack of community participation is thought to 

be the cause of ongoing disruption (Lewis et al., 2019). Therefore, it is necessary to involve local communities in their 

rehabilitation and management strategies (Arifanti et al., 2022). Currently, community participation has become the main 

approach in mangrove rehabilitation and management applied (Setyaningrum et al., 2020). The Ministry of Environment and 

Forestry, for example, has implemented community-based mangrove rehabilitation activities (Turisno et al., 2018). 

Based on the description above, it can be seen that there are several strategies of Ecosystem Services Based Mangrove Forest 

with Management Strategies, including 1) social activities (social processes) provide socialization or understanding to the 

community of the importance of maintaining mangrove forests and the benefits obtained by the community 2) economic 

processes (economic processes) Utilizing the existing potential by making economic benefits, and 3) Natural Resources itself 

(natural processes) mangrove forest management including yaitu, forming a protected forest area for mangrove conservation 

so that it is well maintained and sustainable. These three components are bound together and influence each other. From socio-

economic, cultural and human aspects need natural resources to be able to continue their lives, on the other hand the existence 

or sustainability of coastal natural resources is very dependent on human activities as the main users of natural resources. 

4. Conclusion 

Mangroves are highly productive ecosystems with various social, economic and environmental functions. Mangroves have an 

important role globally in mitigating climate change, mangrove ecosystems are one of the threatened resources in coastal areas, 

and mangroves are under intense pressure from competing resource use. If mangrove destruction in Indonesia continues, there 

will be a loss of ecosystems that have many ecological, social, and economic benefits. 

Mangroves in Indonesia have faced direct human-caused threats including deforestation and conversion of forests to other land 

uses. Despite facing anthropogenic and non-anthropogenic disturbances, mangroves provide great benefits and support 

livelihoods for millions of coastal communities in Indonesia. On the other hand, maintaining the natural and important function 

of mangroves in contributing to climate change mitigation and coastal adaptation. 

Ecosystem Services Based Mangrove Forest with Management Strategies, that there are three main components that must be 

considered in efforts to manage and utilize mangrove ecosystems and coastal natural resources, namely; 1) social activities 

(social processes), 2) economic (economic processes) and 3) natural resources themselves (natural processes). These three 



components are bound together and influence each other. Local willingness to participate in mangrove management depends 

on (1) effective law enforcement; (2) accountable and transparent financial management; (3) fair distribution of profits; (4) 

rights and obligations of equitable distribution; (5) co-financing from the government or project; (6) annual income level; (7) 

and whether one's livelihood depends directly on mangroves. From socio-economic, cultural and human aspects need natural 

resources to be able to continue their lives, on the other hand the existence or sustainability of coastal natural resources is very 

dependent on human activities as the main users of natural resources. 
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Table 1. Previous research is reviewed. 
No Identity Summary 

1 

Title: Evaluation of coastal wetland 

ecosystem services based on modified 

choice experimental model: A case 

study of mangrove wetland in Beibu 

Gulf, Guangxi 

Aim: evaluation of coastal wetland 

ecosystem services based on a modified 

experimental model: A case study of 

mangrove wetlands in Beibu Bay, 

Guangxi 
Authors: Nie et al. (2023) Method: Field Research, Experiment 

Publish: A Journal for the Study of 

Human Settlements Established at the 

UN Habitat Conference, Vancouver, 

1976. 

Result: In 2021, the total value of 

mangrove wetland ecosystem services 

in the Beibu Bay area is 1.181 billion 

yuan. In the modified CE model, both 

the improvement of the questionnaire 

and the improvement of the utility 

equation contribute to an increase in the 

validity of the evaluation results; their 

level of contribution is the same. 

Regarding the preferred model, based 

on correction, people's willingness to 

pay a per capita value for strengthening 

mangrove protection is (in order): 

increased biodiversity, mangrove forest 

cover, water quality, and landscape 

appreciation. The related values are 

53.89-yuan, 47.00-yuan, 35.46-yuan, 

and 17.29-yuan, respectively. The 

results provide a scientific basis for the 

formulation of policies for ecological 

management of coastal wetlands by the 

government. 
  

2 

Title: The External, Internal Factor and 

Ecosystem Services to Support 

Mangrove Rehabilitation Planning in 

North Coast of Jakarta 

Aim: external, internal and ecosystem 

services factors to support mangrove 

rehabilitation planning on the north 

coast of Jakarta. 

Authors: Hilmi et al. (2023) 
Method: This research method uses 

IFAS analysis, EFAS and Buchard 

analysis. 

Publish: Proceedings ICMA-SURE- 

International Conference On 

Multidisciplinary Approaches For 

Sustainable Rural Development 

Result: Emangrove cosystems are 

ecotourism, conservation, wildlife 

sanctuaries, tidal flood reduction, 

abrasion and accretion, intrusion 

reduction, land subsidence reduction, 

economic income, fisheries and pond 

activities, pond activities, and social. 

benefits. Mangrove rehabilitation 

strategies are weaknesses-opportunities 

strategies (minimizing weaknesses, 

seizing opportunities, and avoiding 

threats. Mangrove rehabilitation 

planning strategies are mangrove 

rehabilitation, mangrove revitalization, 

supporting the creative economy, 

developing greenbelts, increasing 

human resources and developing blue 

carbon. 
  

3 

Title: Ecosystem services valuation 

using InVEST modeling: Case from 

southern Iranian mangrove forests 

Aim: ecosystem using InVEST 

modeling: The case of Iran's mangroves 

Selatan. 

Authors: Dashtbozorgi et al. (2023) 
Method: Qualitative with model 

INVEST using land use and land cover 

maps to estimate habitat quality 

Publish: Regional Studies in Marine 

Science 

Result: Thequality of mangrove habitat 

has decreased significantly despite the 

increased area. The target habitat area 



increased by 586.45 ha while the first 

two quality categories, including poor 

and low classes, increased. Based on 

habitat quality assessments in 2010, the 

two classes of poor, low habitat quality, 

are estimated to be around 0.72, and 

8.42 ha, which changed to 3.04 ha, and 

9.72 ha respectively in 2021. The output 

map obtained in this study can help local 

managers and decision makers to have 

an idea of what is happening to the 

quality of the target ecosystem and can 

help them adopt more effective 

management strategies for the 

conservation of these ecosystems. 

  

4 

Title: Exploring the policy and 

institutional context of a Payment for 

Ecosystem Services (PES) scheme for 

mangroves in southwestern Madagascar 

Aim: explores the policy and 

institutional context related to 

Ecosystem Service Payment (PES) 

implemented in the mangroves of 

Southwest Madagascar 
Authors: Rakotomahazo et al. (2023) Method: Semi-Structured Interview 

Publish: Marine Policy 

Result: Bahwa land use, fisheries, and 

environmental planning policies related 

to mangrove management are coherent 

with the framework and support the 

implementation of PES. The lack of a 

clear legal framework and coordination 

between sectoral ministries, weak 

government organization due to 

political instability, and limited local 

government capacity are major 

challenges to the implementation of PES 

schemes in mangroves. 
  

5 

Title: Strategy to Strengthening Forest 

Farming for Sustainable Mangrove 

Forest Management in the Coastal Area, 

Deli Serdang, Indonesia 

Aim: Forest Farming Strengthening 

Strategy for Sustainable Mangrove 

Forest Management in Coastal Areas, 

Deli Serdang, Indonesia 

Authors: Limbong et al. (2023) 
Method: qualitative with interviews; 

while the analysis method used is 

SWOT analysis. 

Publish: Journal of Sylva Indonesiana 

Result: the result of the Internal Factor 

Analysis Summary (IFAS) analysis with 

a strength factor value of 0.054 and a 

weakness factor value of 0.47. From the 

calculation of the internal environment 

score (IFAS) value, namely the strength 

factor minus the weakness factor, the 

value of x horizontal axis 0.054-0.047 = 

0.007 is obtained. Based on the results 

of the External Factor Analysis 

Summary (EFAS) analysis, the 

opportunity factor has a value of 0.054 

with the threat has a value of 0.047. The 

results showed that the external 

calculation score (EFAS), namely the 

opportunity factor (opportunity) minus 

the threat factor, obtained the Y value 

vertically. The identification of internal 

(IFAS) and external (EFAS) factors 

shows that the institutional development 

position of forest farmer groups in 

coastal areas is in quadrant one (I) or is 

in an aggressive position that supports 



the SO (aggressive development 

strategy) development strategy. 
  

6 

Title: Ecosystem Services of Mangrove 

Forests: Results of a Meta-Analysis of 

Economic Values 

Aim: Assessing the Role of Coastal 

Biodiversity Conservation towards 

Sustainability and Environmental 

Concern in the Mangrove Ecosystem of 

South Malang, Indonesia. 

Authors: Getzner and Islam (2020) Method: Field Research and 

Observationon 

Publish: International Journal of 

Environmental Research and Public 

Health 

Result: Kis substantially wide in value. 

This range cannot be adequately 

explained by the various study 

differences, since the explanatory power 

of econometric estimates is low. The 

main factors that influence the value of 

ecosystem services are the method of 

elisitation, the type of ecosystem 

services considered, and the 

conservation status of each mangrove as 

a Ramsar site. The results emphasize the 

significant economic value of mangrove 

ecosystem services and the importance 

of conservation management. However, 

those results also warn against direct 

transfer of benefits between sites. The 

substantial diversity of specific 

locations and countries guarantees the 

application of separate original 

assessment studies. 
  

7 

Title: Economic Valuation of Mangrove 

Ecosystem Services in Sembilang 

National Park of South Sumatra, 

Indonesia 

Aim: Economic Valuation of 

Mangrove Ecosystem Services in 

Sembilang National Park, South 

Sumatra, Indonesia 
Authors: Agustriani et al. (2023) Method: Questionnaire and Interview 

Publish: Journal of Hunan University 

Natural Sciences 

Result: That the mangrove ecosystem 

with an area of 88,556 ha is Rp. 

6,961,126,186,194 year-1 (US$ 

467,974,555.06 year-1) or Rp. 

78,607,444 ha-1year-1 (US$ 5,284.5 ha-

1year-1). The annual benefit value for 

provision, regulation, support, and 

cultural services is IDR 

267,301,712,200, IDR 

6,401,520,094,447, IDR 

292,120,962,048, and IDR 183,417,500, 

respectively. The value of the benefits of 

regulatory services (coastline protection 

and carbon sequestration) dominates the 

TEV of mangrove ecosystems in the 

SNP. To avoid the loss of value of 

mangrove services, conservation and 

restoration must receive high priority in 

mangrove management and planning in 

the future. The results of this study can 

be used as basic data for local 

governments in managing mangrove 

ecosystems through the establishment of 

a mangrove working group in South 

Sumatra Province. Therefore, the 

novelty of the study lies in the first 

economic valuation in the SNP using the 

TEV approach, as illustrated. 
  

8 Title: Potential Loss of Ecosystem 

Service Value Due to Vessel Activity 

Aim: Potential Loss of Ecosystem 

Service Value Due to Expansion of 



Expansion in Indonesian Marine 

Protected Areas 
Ship Activities in Indonesian Marine 

Protected Areas. 

Authors: Fauzi et al. (2023) 

Method: This research 

comprehensively covers three main 

aspects: vessel zone expansion 

modeling, marine ecosystem service 

value (MESV) modeling, and MESV 

potential loss in the MPAs. Figure 2 

illustrates the research framework. 

Publish: International Journal of Geo-

Information 

Result: Indonesia's marine neritic zone 

has an ecosystem services value of USD 

814.23 billion, of which USD 159.87 

billion (19.63%) is within the MPA. 

However, the increase in ship activity 

that occurred in 2013-2018 has the 

potential to cause a loss of ecosystem 

service value of USD 27.63 billion in 14 

protected areas. These results can assist 

policymakers in determining priority 

conservation areas based on the threat of 

ship activity and the value of ecosystem 

services. 
  

9 

Title: Economic value of mangrove 

ecosystem services in the coastal area of 

Bintan Island, Indonesia 

Aim: The economic value of mangrove 

ecosystem services in the coastal area 

of Bintan Island, Indonesia 

Authors: Arkham et al. (2023) 

Method: Survey using questionnaires 

on fishermen, tourists, tour managers, 

and the surrounding community. It also 

collects some secondary data to support 

data analysis. 

Publish: Research Square 

Result: The estimated economic value 

of mangrove ecosystem services is Rp. 

135,663,899,478.30 / year from a 

mangrove area of 4,354.11 ha. The 

economic value consists of the provision 

of services by 61%, regulatory services 

by 21%, supporting services by 2%, and 

cultural services by 16%. This estimate 

can be used as the basis for mangrove 

conservation policies and strategies and 

community welfare, as well as 

considerations in making claims related 

to damage to the coastal and marine 

environment due to oil spills and others 

that often occur in Bintan. 
  

 
Title: Economic analysis of 

management option for sustainable 

mangrove ecosystem in Tangerang 

District, Banten Province, Indonesia 

Aim: An Economic Analysis of 

Sustainable Mangrove Ecosystem 

Management Options in Tangerang 

Regency, Banten Province, Indonesia. 

10 Authors: Marlianingrum et al. (2019) 
Method: Total Economic Value (TEV) 

is formulated as follows: TEV = PS + SS 

+ RS + CS.  

Publish: IOP Conference Series: Earth 

and Environmental Science 

Result: Analysis of 2017 data on 

mangrove ecosystems in Tangerang 

Regency, Banten shows that the total 

economic value of mangrove 

ecosystems per hectare is Rp. 

49,260,590.16. Analysis of optimal 

resource allocation can be concluded 

that the optimal mangrove area is 415.89 

ha with a total economic value of IDR 

20,486,986,843.00. The conversion of 

mangrove ecosystems into several land 

changes will have an impact on the 

habitats that live in them and also have 



a negative impact on the income of 

coastal communities who use them, so 

they must be managed carefully. 

Economic valuations based on 

ecosystem services can improve the 

sustainable management of mangrove 

ecosystems and provide welfare for 

coastal communities that use them.    

Figure 1. Search results and article selection. 






