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Abstract
This study aimed to assess ecotourism in a mangrove area and whether it conformed with 
sustainable tourism. We were interested in exploring the demand for natural resources 
and the supply of areas for ecotourism. To achieve this, we integrated a SWOT (strengths, 
weaknesses, opportunities, and threats) analysis with the DPSIR (driving forces, pressures, 
states, impacts, and responses) framework, based on questionnaire interviews with three 
target groups (tourists, homestay operators, and community residents), plus in-depth inter-
views with local scholars and officers of administrative organizations. Supplementary data 
recorded included the physical characteristics of local homestays and houses. The results 
were analyzed statistically and the ecotourism carrying capacity of the area was assessed, 
based on the SWOT analysis. Internal factors included key strengths, e.g., the income asso-
ciated with nature-supporting tourism, and key weaknesses, e.g., local stakeholders’ aware-
ness and understanding of ecological mechanisms. External factors included opportunities 
arising from tourism policies and public relations and threats from town and urban plan-
ning and pollution from nearby areas. The DPSIR framework was used to rank the scores 
of each DPSIR dimension, with the responses identifying DPSIR indicators prioritized. 
Finally, a conceptual DPSIR model of ecotourism, which illustrated the ecotourism lifecy-
cle, was developed.
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1  Introduction

Ecotourism comprises eco-friendly activities. It is a form of sustainable tourism that ena-
bles tourists to travel to natural areas while taking into consideration the needs of local 
communities and the benefits to local stakeholders of conserving cultural and natural 
areas (Hirotsune, 2011; Ly & Bauer, 2014). Ecotourism can create both positive and nega-
tive impacts on areas being visited and where recreational activities take place (Ahmad 
et al., 2018; Gössling, 2002). The impacts associated with ecotourism can be divided into 
two main categories: impacts from the construction of tourism-supporting facilities and 
impacts from visiting tourists (May, 1991). These are the pressures an ecosystem can toler-
ate in relation to changes in visitor numbers or tourism activities, while allowing the eco-
logical effects to remain within acceptable levels (Oh et al., 2002).

Ecotourism usually takes place in areas of natural richness. Mangrove forests are a good 
example of such areas. Mangrove areas represent both an attractive ecotourism site and 
a sensitive ecosystem. Mangroves provide important ecosystem services, e.g., shelter for 
economically important aquatic larvae, a buffer against coastal erosion, and a major carbon 
sink. In the tropics, mangrove forests play an important role in people’s ways of life (Teka 
et al., 2019). Hence, there may be conflicts between sustaining a good environment and the 
economic benefits of mangroves; activities within mangrove areas can affect their ecosys-
tem services. Ecotourism is a popular activity in mangrove areas but poses a high risk of 
pollution (de Groot et al., 2010). Ecotourism activities vary, and their effects among dif-
ferent stakeholders can be complicated (Do et al., 2015). An awareness of impacts in man-
grove areas should relate to both local and macro-levels, especially in relation to climate 
change and the hidden impacts of ocean acidification.

If local communities are supportive of ecotourism, factors related to likely environ-
mental impacts on sustainable ecotourism in the area should be considered. It is neces-
sary to assess the carrying capacity of tourist areas and measure the limits of both natural 
resources and human-made resources related to tourism activities (Saveriades, 2000). The 
specific conditions in each area should be studied to ensure the supply and demand on an 
ecosystem from ecotourism activities are balanced. Here, we describe an assessment of 
a mangrove ecotourism area in Thailand, and whether it conforms to sustainable tourism 
principles.

2 � Literature review

A major question for this research was whether ecotourism in mangrove areas conforms 
to sustainable tourism. Sustainable tourism is strategically planned to achieve the goals of 
sustainability; this includes environmental dimensions in addition to social and economic 
factors and the manifestation of these effects over the long term (Atun et al., 2019). Sus-
tainable tourism should ensure the optimal use of environmental resources, respect the 
sociocultural characteristics of local communities, provide an equitable distribution of ben-
efits among stakeholders, and protect the interests of future generations (Jaafar and Maid-
een, 2012; Kiper, 2013; Kisi, 2019).

According to Zareba (2017), the interlinked elements of ecotourism include: (1) natural 
areas and cultural resources; (2) environmental and ecological sustainability; (3) provision 
of environmental and ecological education to stakeholders; (4) participation of and benefits 
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to local economies; and (5) residents’ satisfaction with ecotourism. An assessment of spe-
cific ecotourism sites is necessary for the development of management strategies (Ross & 
Wall, 1999). Southeast Asia possesses many attractive natural resources; therefore, eco-
tourism is a major contributing factor in the socioeconomic development of this region. 
However, it can be difficult to balance the supply and demand of ecosystem services for 
ecotourism activities in areas where the ecotourism is operated solely by local communi-
ties. Furthermore, each ASEAN country has a unique and complex culture, and this can 
affect the attitude of local communities (Boyle, 1998). The perceptions and cooperation 
of local communities are very important (Arkwright & Kaomaneng, 2018; Pornprasit 
& Rurkkhum, 2017; Yacob et  al., 2013). For example, the relationships among people, 
resources, and tourism in North Sulawesi, Indonesia, provide the mutual benefits neces-
sary for successful ecotourism (Ross & Wall, 1999). Interestingly, the social dimension of 
gender was seen to be a key category for community-based, sustainable ecotourism in the 
Cardamom Mountains in Cambodia (Reimer & Walter, 2013).

In terms of mangrove areas, if ecotourism is to conform to sustainable tourism stand-
ards, three pillars should be maintained: economic, social, and environmental sustainability 
(Niñerola et  al., 2019). Many studies of the social dimension have focused on commu-
nity empowerment and participation to support the management of ecotourism in man-
grove areas. These have included using Arnstein’s ladder of citizen participation to iden-
tify the level of community participation in the development of ecotourism in Surabaya, 
Indonesia (Idajati et  al., 2016); a study of how to manage community empowerment for 
ecotourism in mangrove forests in Bantu Regency, Indonesia (Hastuti & Yuliati, 2017); an 
analysis of the inherent social capital in Muara Baimbai, Indonesia (Situmorang, 2018); 
and the development of a model of ecotourism management and mangrove forest conserva-
tion through community participation in Satun, in the south of Thailand (Treephan et al., 
2019). Socioeconomic dimensions have sometimes been explored together. For example, 
Fattah et al., (2020) determined sustainable conditions for mangrove ecotourism by con-
ducting a cost–benefit analysis to assess the ecological and cultural costs and benefits of 
such tourism. For the environmental dimension, the importance of mangrove forest char-
acteristics and the suitability of these areas for ecotourism were highlighted in a study by 
Hakim et al., (2017), carried out in East Java, and another by Rahmila and Halim (2018) 
at Mangunharjo mangrove village, Indonesia. A study of the seasonal climatic conditions 
as environmental variables that affected the patterns of activity of Asian water monitors 
(Varanus salvator) was conducted by Rahman et al., (2017) in a mangrove ecotourism spot. 
These studies provide important insights into the interconnectedness of the sustainability 
dimension of ecotourism in mangrove areas.

Ecotourism will not be sustainable unless it is economically viable, environmentally 
appropriate, and sociocultural considerations are taken into account. Different areas have 
different features that can affect ecotourism activities and management, so alternative 
approaches should be used to assess ecotourism potential (Yan et al., 2017). Various meth-
ods can be used to plan and manage ecotourism (Hoang et al., 2018; Sahani, 2019). In this 
study, a SWOT (strengths, weaknesses, opportunities, and threats) analysis and the DPSIR 
(driving forces, pressures, states, impacts, and responses) framework were adopted to per-
form an assessment of a mangrove ecotourism area. A combination of SWOT and DPSIR 
can produce appropriate results (Skrondas & Karavitis, 2015) and provide valuable insights 
into current circumstances, including both internal and external factors; this is crucial for 
assessing cause and effect relationships for particular conditions in a given area.

DPSIR is an essential tool for supporting the decision-making process (Tscherning 
et al., 2012). It can be used to address complex environmental conditions and determine 
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alternative management approaches appropriate to a particular area. Vidal-Abarca et  al., 
(2014) used the DPSIR framework to explore complex interlinkages between fluvial and 
social ecosystems in Spain. Bradley and Yee (2015) presented a case study that used 
DPSIR to support complex environmental decisions around ecological issues, tourism and 
recreation, and ecological health. The DPSIR framework can identify cause and effect rela-
tionships and facilitate the linkage of scientific findings with real-world issues (Tscherning 
et al., 2012).

The DPSIR framework can be applied at different levels. For example, Glyptou et al., 
(2012) explored cause–effect relationships of the supply and demand of tourism activities, 
based on tourist numbers and both direct and indirect consequences; they subsequently 
established a DPSIR framework in accordance with policy guidelines to provide an assess-
ment of tourism sustainability in Mediterranean countries. Tsai et  al., (2009) applied 
DPSIR at a macro-level to investigate transboundary impacts in Europe and then made 
recommendations for environmental management.

Although DPSIR can contribute the core approach to a decision-making process, it 
must often be supplemented with other tools when conducting analyses of complex sys-
tems (Chuang et al., 2018; Mimidis et al., 2017). The scope of DPSIR can be expanded 
and combined with other tools to help solve environmental problems and generate new 
knowledge. A SWOT analysis is one of the tools that can be integrated with DPSIR and 
adapted to identify critical factors. In a SWOT analysis, factors in a given study are catego-
rized (Battisti et al., 2016; Kazemi et al., 2018) as being internal (strengths/weaknesses) or 
external (opportunities/threats). The advantage of a SWOT analysis is that it can be used 
to evaluate local tourism resources (Yan et  al., 2017), based on both current and future 
constraints. Previous examples have included decision-making support to plan the cultiva-
tion of shrubs and trees in urban landscapes in Iran (Kazemi et al., 2018); the identifica-
tion of internal and external factors that influence mangrove ecotourism management at 
Kakaralamo Island, Indonesia (Arkwright & Kaomaneng, 2018); and assessing the capac-
ity of non-governmental organizations (NGOs) engaged in ecotourism in China (Zhuang 
et al., 2011). A limitation of SWOT analyses is that they may provide an incomplete list of 
internal and external factors (Kazemi et al., 2018); under these circumstances, other indica-
tors related to these factors should be determined.

The output of any assessment is useless if policy and managerial implications are 
ignored. Knowledge of relationships between the environment and tourism activities is 
necessary to develop appropriate policy, planning, and practice (Kiper, 2013). Good man-
agement of ecotourism includes protection of ecological and cultural contexts (Hitchner 
et  al., 2009), enhancement of tourism products (Jaafar & Maideen, 2012; Yacob et  al., 
2013), promotion of local people’s knowledge and perceptions (Hearne & Santos, 2005; 
Satyanarayana et al 2012), improved income and welfare for the local community (Blersch 
& Kangas, 2013; Koens et  al., 2009; Pornprasit & Rurkkhum, 2017), and flexible, inte-
grated plans to cover policy at both regional and local levels (Arkwright & Kaomaneng, 
2018). These implications depend on decisions made by individuals. Examples of tour-
ism management implications include a focus on both the tangible and intangible bene-
fits provided to tourists, with an emphasis on the management and planning of ecologi-
cal resources (Chiu et  al., 2014). This must be based on the identification of the central 
characteristics of sustainable service innovation for the hospitality industry (Horng et al., 
2016), and theoretical, managerial implications using criteria set to measure ecotourism 
development in practice (Tseng et  al., 2019). Some areas that have been recognized by 
UNESCO or other international organizations, such as Kilim Geopark (Yacob et al., 2013) 
or the Kelabit Highlands in Malaysia and the Kerayan Highlands in Indonesia (Hitchner 
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et al., 2009), have official strategies for the planning of ecotourism activities. Managers of 
mangrove ecotourism may wish to consider an analysis of economic aspects (Fattah et al., 
2020) or the linkage between socioeconomic and sociocultural conditions (Purba et  al., 
2018). The use of mangrove resources, knowledge of mangroves, and perceptions of eco-
system changes based on a socio-ecological assessment was proposed by Satyanarayana 
et al., (2012) for the management of sustainable ecotourism in Gambia.

The prior studies outlined above are valuable; however, based on our literature review, 
most of the research into ecotourism in mangrove areas was conducted in tropical region. 
Some gaps in the interconnectedness between stakeholders and the supply and demand 
of mangrove areas where ecotourism takes place have been evident. Without the required 
assessment of ecotourism in mangrove areas, there is a possibility of demands on resources 
outstripping supply. These findings led to this study, which aimed to assess whether eco-
tourism activities in mangrove areas are compatible with sustainable tourism. An interdis-
ciplinary approach was adopted, using a combination of SWOT analysis and the DPSIR 
framework, and the indicators and other related factors that affect supply and demand in 
the study area were investigated. A conceptual DPSIR framework for the ecotourism life-
cycle was used to determine whether ecotourism activities and their correct management 
could control the level of activities so that they remained within the carrying capacity of 
the area. Based on these objectives, this work contributes to the current knowledge gap in 
the literature, as follows. First, this study used a framework of causes and effects that were 
concerned with the limit of the carrying capacity of a sensitive area. Second, a survey of all 
stakeholder groups in the area was carried out to determine the actual demand on resources 
in the area. Third, the assessment incorporated relevant stakeholders together with the 
social, environmental, and economic dimensions of sustainable tourism in mangrove areas. 
Finally, the integration of DPSIR and the SWOT analysis resulting from the novel insights 
obtained by this study was explored, together with the identification of possible inputs for 
policy and management strategies.

3 � Materials and methods

Researchers’ scientific contributions to sustainable development can be classified into 
three types: (1) providing an understanding of certain phenomena, (2) outlining sustainable 
resource-use patterns, and (3) determining selected parameters in specific contexts (Wuel-
ser & Pohl, 2016). The scientific contribution of the present study can be considered to be 
type 1, as the work aimed to clarify ecotourism activities in a mangrove area and whether 
these activities are sustainable. The understanding of how stakeholders engaged in eco-
tourism activities was illustrated by their behavior patterns and could be seen as a cause-
and-effect relationship. The factors influencing the framing of the research were derived 
from evidence collected from the area. A step-by-step overview of the research methods 
is shown in Fig. 1. First, the research target was set. A literature review and survey were 
the main components of the research design. Data were systematically collected and ana-
lyzed. Target groups of stakeholders were identified, the stakeholder questionnaires were 
designed, questions were developed for the in-depth interviews with local scholars and 
officers from the local administration, and the survey was planned. Data analysis was con-
ducted using both qualitative and quantitative approaches. The main theoretical basis used 
to analyze the sustainability of ecotourism activities involved a combination of a SWOT 
analysis and the DPSIR framework.
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Innovations to facilitate processes for enhancing environmentally sustainable tourism 
were inspired and affected by a range of internal and external factors, which were assessed 
by the SWOT analysis. These issues were addressed by interviewing stakeholders in eco-
tourism activities, members of the local community, local scholars, and officers from sub-
district administrative organizations, as well as making observations during site visits and 
performing a literature review. Integrating the DPSIR and SWOT analyses provided an 
innovative approach to address the supply and demand of ecosystem services among stake-
holders engaged in ecotourism in mangrove areas.

To obtain a better understanding of the role played both by the general public and by 
stakeholders, the indicators of ecotourism activity-relevant stakeholders engaged in were 
identified, and face-to-face questionnaire interviews were conducted, together with site 
visits. The results were used to provide the baseline for the SWOT analysis. Internal and 
external factors related to sustainable tourism were identified. The DPSIR framework was 
then employed. DPSIR begins with the driving forces (D) that interact with the environ-
ment. This results in pressure (P) to balance the environment; the state of the environment 
(S) then changes accordingly. Finally, if a change goes beyond the carrying capacity of an 
ecosystem, an impact (I), which is a threat to humans, will be realized. Society must there-
fore invent tools that respond to or alleviate such impacts (R), restoring the balance. DPSIR 
is an integrated system that includes both human and natural systems, so adjustments in 
dynamic changes, adaptations, and transformations of various forms and dimensions can 
be expressed in a single format. However, there is a quantitative limitation, especially in 
the summing of different data types (Lewison et al., 2016). Therefore, to address this weak-
ness, in this study we only employed the relationships among quantitative indicators. The 
detailed steps of the study are described below.

3.1 � Ecotourism stakeholder data collection

Indicators related to the ecotourism activities of stakeholders were determined. Three ques-
tionnaires were designed, one for each of the three target groups: tourism-related operators, 

Fig. 1   Research framework
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tourists, and members of the local communities. Basic personal details were collected for 
all groups. Specific questions varied. Questions for tourism-related operators included 
lodging patterns, utilities, tourist services supported, and environmental management. For 
tourists, the characteristics of their trips were recorded, including tourist activities, the 
number of people in a group, power and water demands, waste disposal behavior, expendi-
ture on local products, and motivation. Notably, the attitudes toward ecotourism considered 
five factors, including natural resources, environmental attraction, environmental manage-
ment, infrastructure, and costs during the trip. Questions for local communities related to 
basic information about their ways of life, the effects of ecotourism, and their relationship 
to ecotourism activities.

There were nine local operators who ran homestay businesses; all were interviewed. 
The tourist group included both overnight and day-trip tourists. Overnight tourists were 
interviewed, using the questionnaire, at their accommodation, while day trippers were 
interviewed at tourist spots. An appropriate sample size of tourists was calculated. The 
total number of tourists that visit Klong Kone per year was unknown; however, based on 
the equations of Cochran (1977) and Israel (1992), the number required for statistical con-
fidence was at least 196, which was adjusted to 200 individuals.

In 2017, the local community had a population of 1381 people (Department of Local 
Administration 2017). The population size necessary for statistical confidence was at least 
177.80, which was adjusted to 200 households, again based on the equations of Cochran 
(1977) and Israel (1992). The sample distribution was considered based on the condition 
and location of households in each village. This included the population who lived along-
side the canal and those who were affected by tourism activities. Household interviews 
were conducted based on a random sampling technique.

Face-to-face interviews were conducted to administer the questionnaires to members of 
each target group. During data collection, the physical characteristics of business-related 
buildings and the nature of local community houses were also recorded to provide supple-
mentary data concerning environmental and local area management.

In-depth interviews with local scholars and officers from the Administrative Organ-
ization were conducted. The interviews covered the history and culture of the area, the 
development of ecotourism in the area and how this affected local ways of life, and the 
environmental management of the area. According to Thai administration norms, these 
interviews involved staff from sub-district administration organizations and the village 
headmen (Department of Local Administration 2020). Sub-district officers have an official 
duty to encourage local people’s participation in ecotourism activities. However, only those 
officers who were from local area were interviewed, and these results were included in the 
SWOT analysis. Many of the village headmen were involved in ecotourism activities, e.g., 
they owned resorts or restaurants. Hence, these group’s data were included with tourism-
related operators.

3.2 � Data analysis

The results of the questionnaire interviews were analyzed both qualitatively and quantita-
tively. Statistical analyses were performed using SPSS version 21.0 for Windows. One-way 
ANOVAs were computed to determine the mean values and standard deviations. Regard-
ing the attitude of tourists as to whether they would visit again, the mean values of five 
indicator groups were ranked on a scale, from the highest (level 5) to the lowest (level 1). 
The re-visit and no re-visit responses of the indicators were determined by examining the 
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statistical significance (p < 0.05). Results provided a baseline for the subsequent SWOT 
analysis and development of the DPSIR framework.

3.3 � Combining the SWOT analysis and the DPSIR framework

A SWOT analysis and the DPSIR framework were used to explore the complexity of the 
groups involved. The SWOT results helped identify critical points, while the DPSIR frame-
work was used to explore the ecotourism development lifecycle. Results from the question-
naire interviews, in-depth interviews with local wisdoms and officers of the sub-district 
administrative organization, site visits, and secondary-related data were classified into 
strengths or weaknesses, as internal factors of the area. This information was used to define 
the “state (S)” in the DPSIR framework of changes in the mangrove ecosystem.

External factors are those arising from laws and rules relating to an area, including envi-
ronmental consequences from outside of the area, and used to identify opportunities and 
threats for subsequent use as “D”, “P”, “S”, or “R”.

The SWOT analysis allowed the determination of indicators in each dimension of 
DPSIR. Each indicator was divided into five levels, from insignificant to very high impor-
tance. For tourists, levels of consideration matched their levels of satisfaction. For the local 
public, their responses to closed questions determined their levels (Table 1). A moderate 
level was designed for open-ended questions that corresponded to each indicator. For the 
site visit, the results of observations and in-depth interviews were assigned level 3, in case 
the observations reflected the indicators listed.

The total scores for each indicator in the DPSIR framework were calculated; the 
response for each level indicated the level of importance of each indicator. Finally, a con-
ceptual DPSIR model of ecotourism in mangrove areas was established. This model pro-
vided an understanding of the factors driving ecotourism activities that can cause pressure 
in mangrove areas, produce changes in the state and further impacts, and identify responses 
to control activities in mangrove areas.

Tourism innovations explored in this study focused on the achievement of sustain-
able aspects. These innovations were examined in a case-by-case manner, with the pub-
lic interest sector as a key element and driver of tourism innovations (Hall, 2009). This 
can be addressed in multiple ways and with several methodological approaches (Jacob 
et  al., 2003), including quantitative approaches to explore the issues unique to ecotour-
ism and qualitative approaches to explore the sustainability of ecotourism (Hjalager, 2010). 
However, innovations in ecotourism are not episodic, but rather a continuous and ongo-
ing process (Martin, 2004). Interestingly, Peeters et al., (2006) and Hall (2009) agreed that 

Table 1   Score levels and the 
significance of indicators

Level Importance Stakeholders

Local public Tourists

5 Very high importance 80.01–100 4.21–5.00
4 High importance 60.01–80.00 3.41–4.20
3 Moderate importance 40.01–60.00 2.61–3.40
2 Slight importance 20.01–40.00 1.81–2.60
1 Low importance 0.01–20.00 1.00–1.80
0 Insignificant No response No response
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current innovations in tourism pay attention to climate aspects. The innovative aspects of 
the present study are as follows: First, this study provided empirical evidence of ecotour-
ism in mangrove areas that reflect the supply and demand in relation to various stakehold-
ers. Second, the integration of SWOT and DPSIR was an aggregate innovation, in that 
they were used as a tool to explore the supply and demand of ecotourism and understand 
the importance of socioeconomic and environmental factors that can lead to sustainable 
outcomes. Third, the DPSIR ecotourism framework addressed the dynamic processes of 
the ecotourism life cycle, with regard to the carrying capacity of the area. This helped to 
explain the status of ecotourism in mangrove areas, using evidence from the study. Fourth, 
the policy and managerial strategies proposed in this study represent innovative ways to 
organize sustainable tourism and fulfill the socioeconomic and environmental components 
of ecotourism.

Overall, this study developed practical, evidence-based innovations, with a theoretical 
grounding, to create an ecotourism framework that included policy and managerial impli-
cations. These sustainable tourism strategies in mangrove areas represent a significant 
innovation in tourism, as proposed by Hjalager (1997) and Hall (2009).

4 � Results

Here, the characteristics of ecotourism in the study area are outlined, to provide a back-
ground of the “eco-supply” required for ecotourism. The “eco-demand” in the area was 
determined from the responses of stakeholders engaged in ecotourism, together with the 
responses of members of the local communities. The SWOT analysis provided the inter-
nal and external factors that affect ecotourism. The indicators established in the DPSIR 
were analyzed and ranked to understand how ecotourism can support sustainable tourism 
in mangrove areas.

4.1 � Background of the case study

The mangrove area selected for this study was Klong Kone, an outstanding ecotourism 
destination located in Samut Songkhram province, 75 km southwest of Bangkok, Thailand. 
The mangrove area covers 2920 hectares (Department of Marine and Coastal Resources 
2018). Ecotourism in the study area was directly operated by local communities; specific 
activities varied depending upon the location of a village in relation to the sea (Fig.  2). 
According to Jaafar et al., (2014), ecotourism products reflect the unique features of a par-
ticular area. In Klong Kone, some villagers had formed career development groups based 
on their existing skills, e.g., sailing groups, cooking groups, ka-teng groups (involved 
in offshore cockle farms), prior to developing local ecotourism. The positive and nega-
tive impacts of ecotourism activities on the Klong Kone community are therefore une-
qual. Also, tourism levels vary by season, especially during low and high tides (Table 2). 
Year-round activities include sightseeing boat rides through the mangrove forests, ecol-
ogy education, and feeding macaques (Macaca fascicularis), while mangrove planting is 
only possible between February and September. From March to April, the temperature 
is high and water levels decrease during the day, making the conditions suitable for mud 
skiing. Tourism activities can affect the supply and demand for ecosystem services. For 
example, Village No. 3 had the highest level of ecotourism activity. Different activities 
require both direct and indirect resources in different types of mangrove ecosystems. Direct 
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Fig. 2   Project location and boundaries of seven villages in the study area. Source: Based on a map supplied 
by Klong Kone Sub-district Administrative Organization. Note: Number indication in the brackets of each 
Moo (Thai’s political region) illustrated ecotourism activities as described in Table 2

Table 2   Year-round timeline of ecotourism activities
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use comprises the loss of mangrove areas to make way for buildings, for purposes such as 
accommodation and utilities, while indirect use involves disturbance to habitats and pollu-
tion from ecotourism activities, especially water pollution.

Two key activities affected the internal structure of the ecosystem. First, the feeding of 
macaques changed their behavior. Previously, these monkeys fed on small animals, includ-
ing crabs, among the mangroves. However, once feeding activities began, the macaques 
changed their food source and their numbers rapidly increased. The second activity 
involved problems with inappropriate mangrove planting activities. Most mangrove plants 
used for planting activities were Rhizophora apiculata, which cannot survive without pre-
existing first-order plants in the mangrove forest (Avicennia alba). When the planting activ-
ities ceased, there was no subsequent increase in forest area due to the lack of ongoing care 
and maintenance.

4.2 � Tourism operators

There were nine local operators running homestays or resorts; these were mostly run as 
family businesses. Originally, the area was mainly residential, although some parts were 
developed from shrimp and/or cockle ponds. Some tourist homestays were built in man-
grove areas, while shrimp ponds remain in some areas.

Most rooms (Fig. 3) are air-conditioned (77.8%), with between one and ten rooms per 
resort, for one to three visitors per room. Tourist activities are operated directly by property 
owners.

The high season runs from November to February. Tourists generally visit during week-
ends, with most staying for 1 to 3 days. Tourists tend to arrive in groups, usually in private 
vehicles. The accommodation provides parking for 10 to 30 cars. Water is supplied by the 
Provincial Waterworks Authority, the same as for the local community. Tourist activities 
include mangrove planting, visiting shellfish farms, collecting cockles, feeding macaques, 
boat trips, and mud surfing.

Regarding environmental management, in situ wastewater treatment is installed to treat 
wastewater onsite. However, in some resorts, there is no obvious sewerage infrastructure. 

Fig. 3   Characteristics of the local accommodation
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For kitchen wastewater, there are grease traps and garbage traps. Treated effluent is released 
directly to natural water sources (Fig. 4). In the accommodation, garbage bins are provided 
inside and outside the rooms, but waste is not separated. Garbage collection is performed 
by local administrative organizations.

Demand for ecotourism activities led to invasion of the mangrove forests close to the 
accommodation locations. Some ecotourism activities have lacked an awareness of ecosys-
tems, such as macaque feeding.

4.3 � Tourists

The Klong Kone mangrove area is not far from Bangkok, and there is easy access from 
other tourist centers, resulting in the area generally receiving tourists on day trips or week-
end tours (80.0%). Per capita expenses are between 1000 and 2000 Thai baht (THB) per 
day, which is satisfactory for tourists, due to the area being located in an area where tourist 
expenditure is lower compared with the average tourist expenditure in Thailand, of THB 
3646–4056 per person (Thailand National Statistical Office, 2019). When considering the 
seven categories of tourists’ responses (Fig. 5), the highest level factors attractive to tour-
ists were tourism costs, while those at a minor level were utilities, including water supply 
and electricity, clarity of signage, and sufficient accommodation and parking lots. This fol-
lowed the change from the original mangrove forest area to a large number of restaurants, 
which was one of the main requirements of tourists apart from ecotourism. Shrimp paste, a 
famous local product that uses raw materials from mangrove forests, is also a tourist attrac-
tion. There were no negative responses regarding environmental quality and management 
of the area. However, the main problem is the aggregation of tourist attraction sites, i.e., 
restaurants, which results in traffic congestion.

Fig. 4   Environmental management of the accommodation
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The main activity of day-trip tourists was dining at restaurants. This activity generates 
both wastewater and solid waste. The primary problem is that these restaurants were built 
in the mangrove forests, another factor involving invasion and changes to the original area.

Tourists’ responses regarding ecotourism resources in Klong Kone suggested the key 
factors that would significantly affect their revisiting the area (p < 0.01) were environmen-
tal quality and environmental management. No other factors were statistically significant. 
This reflects the need for good environmental conditions to encourage tourism in mangrove 
areas.

4.4 � Local community

Most of the local Klong Kone population work in fishing or aquaculture (66.0%). The aver-
age household income is THB 180,000 to 360,000 per year, which is close to the average 
household income of THB 323,357 per household per year in Thailand (Thailand National 
Statistical Office, 2019). For land holding, most villagers (85.5%) had invaded mangrove 
areas for residential purposes. Once ecotourism took off in Klong Kone, 51% of inter-
viewees stated they received benefits from tourism activities, e.g., selling local products 
or working in restaurants, while 46% reported negative environmental impacts, such as 
increased solid waste, sewage, air pollution, and noise, as well as social impacts, including 

Fig. 5   Tourist responses toward ecotourism. Note ** Correspondence is significant at p < 0.01
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overcrowding and changes in lifestyle (Fig. 6). They also reported both positive and nega-
tive economic impacts. Positive aspects included increased employment and income, while 
negative impacts included less fish and thus decreased income. Surprisingly, all local com-
munity members commented that they were affected by water quality changes, resulting 
from tourism activities, while this impact was not commented on by tourists. These find-
ings reflected the actual impacts of tourism on the area.

4.5 � Assessment of internal and external factors

A SWOT analysis was performed to assess sustainable ecotourism by considering both inter-
nal and external factors that affected ecotourism in mangrove areas (Fig. 7). The strengths of 
Klong Kone were its natural resources, which attracted tourists and related activities, while 

Fig. 6   Local community responses toward ecotourism. Remarks: Adverse impacts, Benef ic ia l 
impacts
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the weaknesses were the impacts from tourism itself, including forest encroachment and 
changes in land use that affected basic resources in mangrove forests. Ecotourism activities 
in the mangrove forests exerted pressure on the S-dimension of DPSIR, the natural environ-
mental balance of Klong Kone that had changed from the past. Opportunities came from gov-
ernmental policies and expansion of the transportation network, categorized as driving forces 
(D). Threats came from outside the mangrove forests, such as socioeconomic factors, which 
affected community ways of life and increased pollution, leading to changes in land use that 
affected the ecological balance, all classified as pressures (P). Significantly, the Town and 
Urban Planning policy issued in 2015 designated that all mangrove areas were to be used for 
community purposes, which became a key factor for both driving forces (D) and responses (R) 
and imposed a huge impact on activities in mangrove areas. The strengths and weaknesses, 
as internal factors, together with the external factors derived from the SWOT analysis, were 
key to the subsequent DPSIR framework analysis. The SO, ST, WO, and WT strategies were 
combined in a matrix (see Fig. 7). SO refers to the opportunities from external factors to man-
age natural resources, to obtain the most benefit, whereas ST refers to the strengthening of 
areas to mitigate external threats. WO was combined to suggest an approach to self-improve-
ment to reduce vulnerability or turn a weakness into a strength; in turn, WT was the proposed 
approach to mitigate the risk and threats from any unpredicted impacts (Kazemi et al., 2018; 
Yan et al., 2017).

Fig. 7   Results of the SWOT analysis of internal and external factors. Sources: (1) from the survey and 
observations; (2) from field survey with questionnaires; (3) from in-depth interviews with local scholars and 
officers of sub-district administrative organizations; (4) from secondary data.
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4.6 � Assessment of the DPSIR framework

The DPSIR framework analysis included related sections from the questionnaires (evalua-
tion of tourists’ responses about ecotourism resources in Klong Kone, information on ser-
vices provided to tourists in homestays, and impacts of ecotourism on the Klong Kone 
community). All data were combined with the data obtained from the in-depth interviews 
with local scholars and officers of Klong Kone Administrative Organization, as well as 
data from the site visits. Each indicator was prioritized into the DPSIR framework (Fig. 8); 
the highest scores of indicators for ecotourism driving forces (D) were ease of access, fol-
lowed by promotion and public relations of tourist sites. The scores for natural resources in 
the area were of low importance because local entrepreneurs overlooked them and lacked 
awareness of their supply in ecosystems. For pressure (P), the key issue was pollution 
from tourism activities, especially water pollution, which consequently affected the state 
(S) and particularly changes in water quality. Factors related to natural resources reflected 
this, showing their importance for this aspect of the framework. However, the adequacy of 
basic public utilities received the highest score and was the top priority for both tourists 
and local communities. This indicated that both tourists and local communities focused 
on lifestyle benefits rather than the value of resources. Therefore, awareness building is 
of prime importance. For impacts (I), both positive and negative consequences were gen-
erated. The highest score was for land-use change, from mangrove forest to construction 
areas to support ecotourism activities. It was obvious that economic factors supported posi-
tive impacts, while the opposite reflected a higher cost of living. The weighting scores of 
factors in DPSIR affect the response (R), with a requirement for ecotourism activities to be 
maintained within the carrying capacity of a mangrove area.

The results of weighting the scores of the DPSIR indicators formed the analysis frame-
work (Table 3). The driving forces that changed the mangrove forest began with tourism, 
including ease of access to the area, tourism promotion and public relations, and the vari-
ety of local tourism activities. These driving forces exerted pressure on Klong Kone’s eco-
system services and other facilities. Increased tourists, tourism activities, and construction 
activities resulted in stakeholders, especially local tourism operators, seeking more ways 
to utilize natural resources and the environment. This resulted in increased pollution and 

Fig. 8   Ranking of indicators using the DPSIR framework
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sewage, quantitatively and qualitatively changing the balance of the physical, chemical, 
and biological environment, probably resulting in violations of the relevant standards. The 
consequences were both positive and negative. A negative impact was the deterioration of 
mangrove areas, which both directly and indirectly affected local people and the ecosys-
tem. It was noted during the survey that there were changes in benthic animal populations 
and the occurrence of plant diseases in the mangroves. Such issues have not previously 
been identified. To restore balance to mangrove areas, it is necessary to enforce policies to 
improve and restore natural resources and environments; this includes changing the atti-
tudes and behavior of both tourists and stakeholders. Therefore, to develop an appropri-
ate response (R) in the form of policies and control measures, it is necessary to consider 
the first stage, the driving forces (D) that change with the ecotourism lifecycle. Emphasis 
should be placed on ecological awareness to ensure that ecotourists fully understand the 
value of mangrove forests. To address the pressures (P), the Town and Urban Planning 
strategy for Klong Kone should be revised, with the scope for ecotourism activities estab-
lished, and laws and regulations should be enforced. For the state (S), a database relating to 
ecotourism and the local conditions should be maintained, to monitor the carrying capacity 
and to assess any changes in the physical or ecological balance of the environment. The 
management of D, P, and S should involve proactive management of changes due to I. 
However, if the situation reaches the impact level, a conflict may arise among those who 
gained and lost from such changes. The relationships among indicators from the DPSI 
steps could help to formulate the recommendations for a response, R. If the situation pro-
ceeded to the end, the impact would be more severe than the change management process. 
Therefore, such management should be considered as preventive action.

5 � Discussion

First, we provide a discussion of the DPSIR conceptual framework of ecotourism. This is 
followed by a discussion of the policy and managerial implications of our analyses.

5.1 � DPSIR conceptual framework of ecotourism

The DPSIR framework can be used to assess the status, trends, and sustainability of eco-
tourism and investigate the relationships between causes and effects of ecotourism accord-
ing to particular conditions in a sensitive ecosystem such as mangrove forests (Bradley 
& Yee, 2015; Tscherning et al., 2012). Development in areas of rich natural beauty may 
lead to socioeconomic benefits, but the loss of valuable resources must also be considered 
(Glyptou et al., 2012; Atun et al., 2019). According to ASEAN community-based tourism 
(CBT) standards (2016), ecotourism represents one type of CBT, as it seeks to empower 
communities to manage the growth of tourism and achieve community goals relating to 
well-being and economically, socially, and environmentally sustainable development. The 
results of the present study led to the development of a conceptual model of ecotourism 
in a mangrove area, based on the DPSIR framework and adapted from Kristensen (2004) 
(Fig. 9). The model was dynamic, based on the tourism lifecycle.

Based on the evolutionary period of Butler’s tourism lifecycle concept (2006), the 
DPSIR framework can be used to conceptualize the key mechanisms driving tourism trans-
formation and development into seven phases: exploration, involvement, development, 
consolidation, stagnation, decline, and rejuvenation. Ecotourism activities in our study area 
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were in the development phase. The ecotourism carrying capacity of Klong Kone is cur-
rently able to support the growing number of tourists. To support local tourism, it was cru-
cial to focus on the knowledge and understanding of people in the local community, as well 
as continuous monitoring and evaluation of the carrying capacity of the ecosystem. How-
ever, the characteristics of ecotourism activities also adversely affected ecosystem itself. 
Therefore, if ecotourism in the mangrove area was allowed to proceed to the final stage of 
Butler’s lifecycle (2006), there would be significant impacts on the mangrove ecosystem 
that would be difficult to restore.

5.2 � Policy and managerial implications

If ecotourism in a mangrove area is a desired sustainable tourism target, policy and man-
agerial strategies for how to achieve this should be developed based on evidence. The 
integration of a SWOT analysis and the DPSIR framework in this study provided an evi-
dence-based assessment to describe the actual ecotourism conditions and the opinions of 
various stakeholders. The planning of any tourism development must consider relation-
ships between local tourism activities and the local environment, as well as considering 
potential restrictions in the environmental, social (Reimer & Walter, 2013), and economic 
dimensions (Spencer & Nsiah, 2013) of the area. If there are no efforts made to manage the 
demand of ecotourism activities, the ability to maintain the supply of the mangrove ecosys-
tem will be reduced.

At the policy level, the Thailand National Economic and Social Development Plan 
No.12 (2017–2021) stipulated the building of business services and potential tour-
ism enterprises as one of the main policies. In this policy, the carrying capacity of an 
ecosystem and the ecotourism potential of an area are designated to achieve balance 
and sustainability. The strategies of tourism development, environmental and natural 
resource management, and public participation are also the main policies stipulated in 
the Thailand Local Development Plan (2018–2022). The concurrence of policy sup-
port at both a national and local level offers the chance to promote the balanced use of 

Fig. 9   DPSIR conceptual model of ecotourism in a mangrove area
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natural resources for ecotourism activities. The results of the present study could sup-
port the implementation of ecotourism while at the same time catering to the various 
demands of different groups and reducing the risks that threaten the supply of resources 
(see Fig. 7).

To explore the implications of our ecotourism case study, we used criteria adapted from 
the ASEAN CBT, which covers sustainable tourism targets (Butler, 1999). These targets 
include various dimensions, including environmental (targets 1 and 2), social (target 3), 
and economic dimensions (targets 4 and 5). The policy and managerial implications cov-
ered sustainable tourism targets and include important implications for stakeholders with 
regard to ecotourism in mangrove areas, as follows:

Target 1: Contribution to the conservation of natural resources.

The deterioration of mangrove forests and insufficient mangrove plantation were the 
main ecotourism activities that directly affected the mangrove ecosystem, especially ben-
thic organisms, and increased the occurrence of plant diseases. This highlights the need 
for ecotourism operators to be given accurate information. Our survey found that attitudes 
and knowledge in relation to mangrove ecosystems differed among stakeholders, so these 
stakeholders were grouped according to their different managerial implications. The first 
group included local scholars and communities who possessed an excellent understanding 
of the area’s nature and could share their knowledge with stakeholders engaged in eco-
tourism activities. The second group comprised stakeholders engaged in ecotourism activi-
ties. Individuals in this group exhibited various attitudes and knowledge around mangrove 
ecosystems, depending on their background and ecotourism activities, which led to their 
different impacts on mangrove ecosystems. For the latter group, appropriate communica-
tion should be employed to increase their understanding of the importance of mangrove 
conservation and that such conservation can indirectly increase the market value of their 
enterprises. Interconnections among various groups should be encouraged, for example, to 
transfer knowledge from local scholars to the younger generation. Promoting an awareness 
of the value of mangroves among government agencies is an important conservation mana-
gerial output revealed by this study.

Local government agencies could directly enforce rules to control mangrove encroach-
ment. Remarkably, due to the current town and country planning regulations in Thailand, 
which support urban expansion, the conservation of mangrove areas, especially at the 
coastal zone, could be controlled by the Department of Marine and Coastal Resources. 
Importantly, sub-district administrative organizations have been directly empowered to 
control registered ecotourism activities.

Target 2: Contribution to improve the environment and mitigation of negative impacts.

The main environmental impacts in the study area came from restaurants and homestay 
activities. Measures to address these impacts should be both enforced and voluntary. Miti-
gation and monitoring measures are necessary, although such measures have never been 
conducted in this area. Measures to manage solid waste and control the discharge of waste-
water are urgently required, as these impacts are directly emitted into the mangrove eco-
system. Legal enforcement could be enacted by the Provincial Office of Natural Resources 
and Environment, under the National Environmental Act (2018), for the implementation of 
mitigation and monitoring, and the sub-district administrative organization could control 
any activities in the area.
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Target 3: Contribution to social well-being, equitable distribution of benefits and 
costs, and valued cultural traditions.

The average income of the Klong Kone population is similar to that in the rest of 
Thailand. However, around half of the local population receive direct income benefits 
from ecotourism activities. In-kind benefits should be distributed throughout local com-
munities. These include both public facilities, which should be sufficient for local peo-
ple, and the right to live in a good environment, undisturbed by any ecotourism activi-
ties. Local cultural values, as shown by the schedule of ecotourism activities at each 
time of year (see Table 2), could serve to cater for both social preference and environ-
mental recovery of the mangrove areas.

Community-based initiatives of rights to resources and owning and fostering collabo-
ration and synergies within the local community are required to raise awareness about 
threats to mangrove forests.

Target 4: Tours and activities should be managed to ensure their quality.

Most ecotourism activities were conducted by local communities. The outstanding 
attractions include local wisdom and various seasonal activities. The main raw mate-
rial for shrimp paste, the most famous local product, comes from mangrove areas. 
Demand for natural resources to support ecotourism activities and local products should 
be balanced with the supply ecosystem can provide. Knowledge about how to protect 
mangrove resources should be distributed to local heads of community, who can then 
directly communicate this knowledge to local people engaged in different ecotourism 
activities.

Target 5: Ensuring quality and services of homestays.

Tourists’ responses related to the values that they benefit from. These include eco-
tourism activities, services, cleanliness, and facilities. Although tourists responded 
that good environmental management was a reason for revisiting the area, some survey 
results, especially with regard to wastewater treatment and waste management, were dif-
ferent. Environmental impacts should be an issue of concern. Sub-district administrative 
organizations have the power to control homestay operations under the Public Health 
Act (2007). In addition, awareness of environmental management among homestay 
operators should be increased, by stimulating market competition.

Important evidence to inform policy and managerial decisions arose from the DPSIR 
findings, as follows. First, at the policy level, adopting Town and Urban Planning meas-
ures to control and conserve mangrove areas was the most important factor. Second, the 
understanding and recognition of beneficial environmental impacts arising from eco-
tourism activities should be promoted among stakeholders. Third, both qualitative and 
quantitative monitoring of changes in mangrove ecosystems should be performed, with 
data stored in a locally maintained database. Public participation should be encouraged, 
to support sustainable tourism in a given area.

The impacts of lockdown measures in response to the COVID-19 crisis may have a 
negative impact on many tourism industries, but less so for ecotourism. This is because 
lockdown provides an opportunity for mangrove ecosystems to recover. This type of in-
kind benefit is crucial if sustainability targets are to be met in the long term.
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6 � Conclusion

This study aimed to answer the question of whether ecotourism in mangrove areas con-
forms to sustainable tourism principles. First, sustainable tourism should optimize resource 
use and respect the sociocultural characteristics of local communities (Butler, 1999; Kiper, 
2013; Niñerola et al., 2019; Zareba, 2017). The SWOT analysis we performed identified 
internal and external factors and how they drove the direction of sustainable tourism. The 
key strength of mangrove forests was that they were natural resources that attracted tourists 
to the area. Simultaneously, the weaknesses identified derived from the human exploitation 
of nature, as well as disturbances to and use of natural resources that resulted in ecosystem 
deterioration. The DPSIR ranking indicated that natural resources were a low-level driving 
force due to their lack of recognition by stakeholders. This led to pressures on the area.

Second, sustainable tourism should distribute any benefits among stakeholders (Jaafar 
and Maideen, 2012; ASEAN 2016; Kisi, 2019). Here, conflicts arose from the unequal dis-
tribution of benefits among local people, who gained economic income from ecotourism 
activities but lost their traditional ways of life. The responses of all groups reflected supply 
and demand in mangrove ecosystems, depending on the benefit they gained.

Third, sustainable tourism should protect the requirements of future generations 
(Blersch & Kangas, 2013; ASEAN 2016; Horng et al., 2016). The results of our assess-
ment indicated that there was a high level of pressure from development without conserva-
tion. Pressure from ecotourism activities also affected the carrying capacity of the study 
area. We found ecotourism was near the limit of the carrying capacity and was affecting the 
state of the local area. Importantly, we noted hidden impacts, including changes in benthic 
diversity and evidence of plant diseases. If ecotourism in this area continues in this way, it 
will not be sustainable tourism at all.

If any one of the above three aspects continues as currently, ecotourism in the mangrove 
area will become unsustainable. This will not only directly affect the ecotourism sector 
but also the entire mangrove ecosystem, ultimately resulting in negative socioeconomic 
impacts. A mechanism is required to manage conflicts and to reduce ecological, economic, 
and social losses associated with ecotourism. The results derived from our SWOT analysis 
and the DPSIR framework suggested this mechanism must operate via policy and manage-
rial inputs.
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