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Abstract: This study explores the practices and strategies that drive sustainability in a local community 
economy in Thailand. The researchers used a mixed-methods approach to examine adaptive measures 
local communities are implementing to promote more sustainable and environmentally-friendly economic 
models. Findings indicated a growing commitment towards sustainability, evidenced by initiatives 
focused on waste management, local sourcing of materials, and greenhouse gas mitigation. The 
researchers developed and tested a model to integrate community engagement with eco-friendly 
innovations in waterway activities, such as the adoption of electric boats, the use of renewable resources 
for energy in local attractions and integration of VR and AR. The implementation of these practices led to 
measurable reductions in carbon footprints across the studied communities, showcasing practical steps 
towards achieving net-zero emissions. It was clear that governmental agencies and local organizations 
play a significant role in fostering environmental responsibility among all stakeholders. It is hoped that this 
study provides insights for the sustainable development of regional waterway economies. 
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Introduction  

The COVID-19 pandemic had a profound impact on the global economy, especially in 

Thailand. According to the World Tourism Organization (UNWTO), the crisis led to a 

considerable decline in the Gross Domestic Product (GDP) worldwide; the decline in 

Thailand was estimated at as much as 6% (Ahmad and Saqib 2022; Laiphrakpam et al. 

2022). Prior to the pandemic, Thailand’s economy was thriving. In 2019, the country 

welcomed nearly 40 million international tourists, a 4.24% increase from the previous year, 

and generated tourism income of 1.93 trillion baht, a rise of 3.05% compared to the 

preceding year (Klinsrisuk and Pechdin 2022). In the domestic sector, Thailand saw 166.84 

million local tourists, contributing to an income of 1.08 trillion baht (Katpiyarat 2022). 

However, due to the pandemic, international arrivals plummeted, and domestic tourism 

experienced a similar fate (Hwandee and Phumchusri 2020). The depreciation of the 

tourism sector had a substantial influence on the national economy, yet despite the 
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significant adverse effects of the COVID-19 crisis, there was a dramatic recovery of natural 

resources throughout the country (Israngkura 2022; Pongsakornrungsilp et al. 2022; Virakul 

et al. 2022). Natural resources are vital to Thailand’s post-pandemic revival. 

Thailand's diverse and unique resources, characterized by varying geographical 

conditions and cultural traditions, have positioned the country as a leading destination in 

Asia. The numerous streams and canals, which historically have been integral to Thai 

people's livelihood, have a particularly large potential to be leveraged for community-based 

economic activities (Prakraiwan 2016; Vajirakachorn 2011). The current government policy 

regarding local economic growth emphasizes conservation and restoration alongside 

tourism development. This policy focuses on showcasing the historical value, culture, 

tradition, and lifestyle of river-dependent communities through various activities 

(Yodsurang et al. 2022). A key approach is to implement community management for 

conservation, rehabilitation, and development, especially in the environmental 

conservation dimension. 

Given the significant role of community activities on local waterways, it is crucial to 

undertake research studies to expand local economies while aligning with the principles of 

net-zero carbon emissions. Accordingly, this study asks: How can community-based tourism 

in Thai waterway communities be developed and managed to reduce greenhouse gas 

emissions while sustaining local livelihoods, cultural identity, and environmental 

conservation? In this study, the term net-zero is used to denote a pathway toward achieving 

net-zero emissions, rather than an immediately verified state of full carbon neutrality. 

Specifically, it refers to the systematic reduction of greenhouse gas emissions through low-

carbon and renewable practices, combined with locally appropriate compensatory measures 

(such as tree planting), progressing toward a balance between emissions produced and 

emissions removed. While the analysis incorporates elements of low-carbon development 

and carbon mitigation, the emphasis is on transition-oriented net-zero governance at the 

community scale, rather than full lifecycle carbon neutrality. This definition is applied 

consistently throughout the manuscript to frame net-zero as an achievable, incremental 

objective guiding sustainable tourism transformation in post-pandemic Thai waterway 

communities. Framed this way, the research guides development towards balance and 

sustainability, ultimately leading to a healthier and more resilient community economies in 

a post-pandemic world.  

Literature Review 

This literature review is structured in three interconnected stages to establish the conceptual 

and policy foundations of the study. It begins by outlining the core concepts of creative 

tourism and its role in sustainable community development, emphasizing participation, 

cultural value, and experiential learning. The review then progresses to discussions of 
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creative industries, the creative economy, and creative community-based tourism, situating 

creative tourism within broader frameworks of sustainable economic development and 

highlighting the managerial and governance approaches required to operationalize these 

concepts at the local level. Finally, the review contextualizes these theoretical and 

managerial perspectives within Thailand’s Bio-Circular-Green (BCG) Economy policy 

framework, which provides a national strategic lens for low-carbon and transition-oriented 

net-zero tourism development. This progression—from conceptual foundations, to 

management approaches, to policy alignment—clarifies the rationale for examining Thai 

waterway communities as sites where creative tourism and net-zero pathways can be 

practically integrated. 

Creative tourism is widely recognized for its significant contribution towards fostering 

sustainable community development. As outlined by Richards and Raymond (2000), this 

approach allows tourists to tap into their creative potential through engaging activities and 

authentic local learning experiences. Duxbury and Richards (2019) suggest that creative 

tourism is characterized predominantly by small-scale experiences curated by creative 

entrepreneurs with the intent to stimulate creative productions. The concept is 

acknowledged by global organizations such as UNESCO, which in 2006, provided its own 

extensive definition of creative tourism, framing it as an expedition aimed at nurturing 

truly engaging experiences through participatory learning in the arts, heritage, or the 

unique attributes of a location, while fostering connections with local inhabitants 

(Wurzburger et al. 2009). 

Creative tourism plays a large role in community development, which Espinoza (2011), 

Duxbury et al. (2020), and Dias, González-Rodríguez and Patuleia (2021) have all 

conceptualized as a development mechanism that accentuates community participation, 

local cultural appreciation, and environmental stewardship. The strategy leads to the 

development of networks and partnerships that bring together local people, government 

institutions, NGOs, and private entrepreneurs to capitalize on tourism as a stimulant for the 

economic and social development of local communities. Additionally, Raymond (2007) 

proposed that creative tourism enables tourists to explore their own creative capacity. This 

is further echoed by Duxbury and Richards (2019), who emphasize the opportunity for 

mutual knowledge exchange and creative potential development between tourists and 

locals. Therefore, creative tourism functions as an essential tool for sustainable tourism 

development, enhancing community appreciation, and fortifying the potential for future 

sustainability. 

Creativity and Sustainable Economic Development  

The notion of creative tourism stems from the evolution of three interrelated themes: 

creative industries, creative cities, and the creative economy, each of which arose as an 

answer to global economic transitions (Richards 2020). Initially, the term creative industries 
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gained prominence after Australia's 1994 Creative Nation Report, steering the country's 

policy towards developing a cultural industry aligning with Commonwealth nations' focus 

on cultural identity as an economic development cornerstone (Rowe et al. 2016). These 

creative industries, defined as sectors that produce goods and services through creativity, 

intellectual capital, and knowledge-based activities, have become significant drivers of 

global economic and trade growth, generating both tangible products and intellectual 

property (Wisutthilak 2015). The concepts of creative cities and the creative economy 

subsequently emerged. The former was initiated by UNESCO's 2004 Creative Cities 

Network project following the 2001 Universal Declaration of Cultural Diversity, aiming to 

nurture creative industry development and spawn new tourism opportunities (Arcos-

Pumarola et al. 2023). The project's focal point was fostering a connection between visitors 

and locals through firsthand experiences of tangible and intangible cultural elements, 

leading to the identification of seven creative city categories (Wisutthilak 2015). The 

creative economy was introduced slightly earlier in 2001 and further elaborated by 

subsequent creative economy reports by the United Nations Conference on Trade and 

Development (UNCTAD) (Howkins 2001; Pratt 2021). The creative economy encompasses 

economic, cultural, social, intellectual property, and tourism dimensions, all anchored by 

creative industries, and, within Thailand, the aim is to transition from a value-added 

economy to a value creation economy (Wisutthilak 2015; Wattanacharoensil and Schuckert 

2016). Consequently, creative tourism, a vital constituent of Thai creative industries and the 

creative economy, bolsters socio-cultural diversity and economic development, harnessing 

the creative cities network to cultivate social and cultural pride, and facilitating sustainable 

economic growth and societal resilience (Fakfare et al. 2022; Richards 2021; Somnuxpong 

2020). 

In the 2008 Creative Economy Report, (UNCTAD) expanded on the definitions of 

creative industry and creative economy, encompassing a broad range of activities, from 

artistic endeavors to economic operations producing symbolic products linked to 

intellectual property (De Beukelaer 2014). Laddawan Thongbai (2018) later detailed five 

forms of creative tourism: Cultural Heritage, Arts, Lifestyles, Media, and Creative Works. 

These encompass various aspects of cultural and social life, visual and performing arts, 

everyday livelihoods of local communities, large-scale communication, and creative product 

or service design. However, a critical counterpoint arises when considering the 

comprehensive participation in tourism management across cultural levels, as the higher 

the cultural level, the lesser the participation. 

Creative tourism presents a distinct departure from conventional tourism models 

through its emphasis on skill enhancement, experience-based products, the valorization of 

intangible cultural resources, engagement with everyday culture, and active community 

participation (Richards 2013). While sustainable tourism broadly promotes environmental 

responsibility, creative tourism offers a more operational framework for carbon reduction 
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because it foregrounds community agency, localized resource use, and low-intensity, place-

based experiences. These characteristics enable tourism activities to be designed around 

short supply chains, renewable or locally available materials, reduced transport dependence, 

and participatory practices that embed environmental responsibility within everyday 

community life. In waterway contexts, such features create opportunities to substitute high-

emission activities with community-led innovations—such as non-motorized or electric 

transport, locally sourced food and materials, waste-to-resource practices, and digitally 

mediated experiences—thereby directly contributing to greenhouse gas mitigation. 

Moreover, creative tourism’s focus on interaction between hosts and visitors across multiple 

cultural levels—heritage, popular culture, and everyday practices—supports behavioral 

change and environmental awareness among tourists, extending sustainability impacts 

beyond the immediate visit. Although critics have questioned the commercial viability or 

environmental rigor of creative tourism, this study argues that its participatory and adaptive 

nature makes it especially suitable as a transition pathway toward net-zero tourism at the 

community scale. Importantly, existing literature has rarely examined how creative tourism 

principles can be systematically applied to generate measurable economic, environmental, 

and social sustainability outcomes. Addressing this gap, the present study investigates how 

the core characteristics of creative tourism are operationalized within Thai waterway 

communities to achieve quantifiable reductions in carbon emissions, while simultaneously 

strengthening local economies, cultural identity, and social resilience. 

Management Guidelines for Sustainable Local Development 

Building on the creative economy and creative tourism frameworks discussed above, 

management approaches for sustainable local development translate cultural creativity, 

community participation, and value creation into practical governance mechanisms that 

organize tourism activities, distribute benefits equitably, and align local innovation with 

long-term social and environmental sustainability. The rise of creative tourism, driven by 

tourists' evolving preferences towards active participation in local cultures and lifestyles, has 

necessitated innovative approaches to tourism management. Lekhakula et al. (2021) 

proposed a five-step process for managing creative tourism that focuses on identification, 

value addition, differentiation, innovation, and community benefit. Each step highlights 

the uniqueness of each community, emphasizing a sense of authenticity and engagement 

among tourists. However, there's a challenge in balancing the promotion of unique cultural 

experiences with ensuring fair distribution of economic returns, which necessitates careful 

management. Instead, Maneerat Sukkasem (2018) recommends an integrated approach 

focusing on host, visitor, tourism mechanism, and service quality dimensions to enhance 

the overall experience and forge deeper connections with the local community. 

Preserving and promoting the rich heritage of Thai waterway communities necessitates 

careful planning and development, emphasizing cultural heritage conservation principles. 
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This includes zoning areas appropriately, developing necessary infrastructure, facilities, and 

services in line with urban development and archaeological conservation principles, and the 

ability to support tourism across physical, economic, social, and environmental aspects. The 

roles of public, private, and civic sectors are pivotal in this context, emphasizing systematic 

management of commercial tourism. However, the balance between economic 

development and preservation of cultural heritage requires delicate handling, and there 

may be potential conflict between various stakeholders' interests, especially when the 

environment becomes a factor in the discussion. 

The Bio-Circular-Green Economy and Thai Waterways 

Taken together, the conceptual foundations of creative tourism and the associated 

management approaches for sustainable local development point to the need for an 

enabling policy framework that can institutionalize community participation, support low-

carbon innovation, and align local tourism practices with national sustainability goals—

conditions that are explicitly addressed through Thailand’s Bio-Circular-Green (BCG) 

Economy Model. Creative community-based tourism (C-CBT), as a blend of community-

based tourism (CBT) and creative tourism principles, promotes sustainable growth and 

income distribution to local communities, preserving their natural resources, traditions, 

and cultures. It is currently the go-to approach in tourism studies of Southeast Asia, with 

scholars trying to balance social capital and environmental sustainability by working with 

local people to innovate strategies for continuous and holistically beneficial tourism 

management (Arkarapotiwong and Chindapol 2023; Promkan, Pariyattimedhi and 

Girdwichai 2019; Suttipisan 2014; Tinakhat and Nontakatragoon 2021). Tourist 

perceptions, or the image of tourism, play a crucial role in its success, emphasizing the 

importance of promotional activities by tourism organizations (Kaewnuch 2019). This is 

especially true in Thai waterway communities, where the growth of tourism focusing on 

local history, archaeology, art, culture, lifestyles and environmental conservation illustrates 

the increasing demand for systematic community participation in tourism development 

(Ramarn et al. 2018). While the concept prioritizes local community benefits and 

sustainability, its successful implementation requires robust collaborative frameworks 

involving all stakeholders. The continued function of these networks depends heavily on 

the preservation of the local ecosystem, and consequently any development initiatives must 

consider environmental protection as paramount to their success. Herein lies the research 

gap: few studies examine how creative tourism approaches can simultaneously achieve 

economic, cultural, and carbon-reduction outcomes in waterway contexts. 

The Bio-Circular-Green Economy (BCG) Model is one such approach that has become 

instrumental in driving the transition towards net-zero or carbon-neutral tourism in 

Thailand (Sirilertworakul 2021). This was created by the Thai Government as a strategy for 
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national development and economic recovery after the Covid pandemic (The Secretariat of 

the Cabinet 2021). By focusing on bioeconomy, circular economy, and green economy, it 

creates avenues for turning biodiversity and culture into competitive advantages, a strategy 

successfully implemented in Thai industry (Fakfare et al. 2022). The model promotes 

equitable income distribution, community empowerment, and environmental stewardship. 

This theoretical framework aligns with the shift towards low-carbon tourism, and offers 

huge potential for sustainable tourism development. The carbon footprint of tourism is 

substantial and complex, encompassing travel, accommodation services, construction of 

tourist facilities, food and beverage production, and production of goods for tourist 

consumption. Notably, travel accounts for almost half of the sector's carbon emissions, with 

air travel contributing the majority. However, in local Thai waterways, environmental 

sustainability is becoming an increasing concern in tourism research (Ichikawa and 

Denpaiboon 2017). Considering these dimensions of the carbon footprint - human, 

product, and organizational - is essential to devise effective mitigation strategies. Several 

countries, such as Brazil, Peru, Mozambique, and now Thailand, have taken initiatives to 

promote carbon-neutral tourism (Legrand et al. 2012). These international cases 

demonstrate the importance of integrating community participation, natural resource 

stewardship, and policy support in reducing tourism-related emissions, while also 

highlighting contextual differences in governance capacity, market scale, and infrastructural 

readiness when compared with Thailand. In contrast to these cases, Thailand’s BCG Model 

provides a nationally coordinated policy framework that enables localized adaptation of 

net-zero strategies within community-based tourism systems, particularly in waterway 

contexts. In Thailand, these efforts are concentrated on fostering net-zero carbon 

approaches in the tourism industry and increasing public awareness about climate change 

(Fakfare and Wattanacharoensil 2023).  

Tourism management theories underline the significance of a network, where 

individuals or organizations voluntarily share information and participate in joint activities, 

maintaining their autonomy. Creative community-based tourism network management is 

potentially an effective approach in sustaining local traditions and cultures, generating 

income from tourism, and facilitating knowledge sharing and understanding within and 

between communities, all the while creating awareness of sustainable practices and 

preserving the local environment (Pongsakornrungsilp et al. 2022). The research suggests 

the growing inclination towards incorporating carbon management strategies and 

sustainable practices in tourism, underlining the importance of transitioning towards low-

carbon and carbon-neutral tourism. 

Research Methodology 

This study of sustainable tourism management employed an integrative multi-step research 

methodology, combining both qualitative and quantitative techniques to evaluate the 
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potential of community-based, net-zero carbon tourism. The researchers first conducted an 

exhaustive literature review to identify key concepts in the field, and used these findings to 

design tools for primary data collection in the purposively sampled communities. These 

communities were specifically chosen for their links to waterway tourism resources and 

distinct river tourism identity, according to the following criteria: 

• The community possesses a tourism resource base connected to a waterway. 

• The community has been organizing multiple groups for community-based 

tourism management for over three years. 

• The community maintains a unique identity in waterway tourism, which can 

be expanded to encompass creative tourism. 

• The community is strategically situated in a tourism area that focuses on 

promoting water-based tourism. 

• The community boasts experience in fostering tourism development, utilizing 

research mechanisms for support. 

• The community holds the potential to advocate for net-zero carbon tourism 

marketing. 

• The community displays readiness and interest in contributing to the 

evolution of net-zero carbon tourism. 

Consequently, following digital consultations with relevant partner agency 

representatives, four riverside communities in Thailand - Maha Sawat Canal, Damnoen 

Saduak Canal, Khung Bang Krachao, and Roi Sai Canal - were selected as the research area. 

Khung Bang Krachao replaced the initial choice of Pathum Thani Canal due to the latter's 

lack of community-based tourism management. 

Data was collected during field visits to these areas from March-May 2022, which aimed 

at assessing the potential for net-zero carbon community-based tourism. Simultaneously, 

data was gathered to compute the Carbon Footprint of activities in line with net-zero 

carbon tourism guidelines. Insights into the evolution of tourism activities conducive to a 

net-zero carbon approach were garnered through comprehensive interviews with academic 

scholars and professionals in the field. Furthermore, collaborative discussions were held 

with representatives from government bodies, private sector entities, and local community 

members to consider tourism network management and the potential for community-based 

tourism. 

To foster community involvement, workshops were conducted with representatives 

from the areas, enabling co-development of tourism activities that are compatible with the 

net-zero carbon model. Following this, the newly formulated models were tested and 

evaluated for their alignment with the net-zero carbon approach, involving a diverse range 

of stakeholders, including researchers, community representatives, government bodies, and 

private sector participants. The implementation and monitoring phase was conducted 

following the co-design workshops, corresponding to one active tourism cycle in each 
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community, rather than multiple full annual seasons. Carbon footprints of these activities 

were computed, facilitating a comparative analysis between tourism activities before and 

after the adoption of the net-zero carbon approach. Monitoring was carried out at specific, 

structured intervals—during pilot activity implementation and immediately after 

completion—rather than through continuous long-term observation. Based on this data-

driven model for net-zero carbon tourism activities, the researchers formulated guidelines 

for managing tourism networks following a net-zero carbon approach. While the 

monitoring duration was sufficient to capture immediate operational changes and emission 

reductions associated with redesigned activities, it did not fully encompass seasonal 

variations in tourism demand; consequently, the findings should be interpreted as 

indicative of transition-stage outcomes rather than long-term equilibrium effects. 

The field study culminated in a summary forum, where research findings were 

presented to relevant network partners, fostering discussions on potential application to 

other areas. The study population comprised key tourism stakeholders involved in 

community-based tourism within four pilot Thai waterway communities, including 

community tourism leaders, government agencies, private sector tourism organizations, 

academics and experts, and tourists. The purposive sample included 80 community 

representatives (20 from each pilot community), no fewer than 15 government officials, no 

fewer than 15 private sector tourism representatives, and at least 5 tourism academics or 

experts, yielding a total sample of a minimum of 115 participants. Data collection was 

conducted in multiple phases aligned with community tourism activity cycles, including 

preliminary field visits, participatory workshops for co-designing net-zero tourism activities, 

and post-implementation evaluation. Qualitative data were gathered through semi-

structured interviews, focus groups, and workshops, while quantitative data were collected 

to calculate greenhouse gas emissions associated with tourism activities. Monitoring 

occurred at defined intervals during pilot implementation rather than continuous long-

term observation, providing reliable before-and-after comparisons while acknowledging 

that seasonal variation was only partially captured. Semi-structured interview forms and 

questionnaires were used for recording community member responses, potential 

assessment, carbon emissions quantification, and to facilitate subsequent discussions in 

small group meetings and workshops. All data was validated using methodological 

triangulation to determine whether data collected via different methods yielded consistent 

results. The validated findings were then analyzed by a dual process of analytical induction 

and typological analysis. The findings are presented below as a descriptive analysis. 

Results 

Net-Zero Potential of the Four Selected Communities 
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The first objective of the study was to examine both the current alignment of waterway 

communities with net-zero tourism principles and their potential capacity to evolve into 

hubs for net-zero carbon tourism in Thailand. After reviewing academic literature and 

consulting with representatives from related sectors and stakeholders in the four selected 

communities, the research team concluded the potential of each community to be a hub for 

net-zero carbon tourism (Table 1). 

 

Table 1. The potential of net zero carbon emissions in the four research communities 

 

Community Potential Unique Identity 
Environmental 

Management 

Market 

Connection to Net 

Zero Carbon 

Emissions 

Damnoen Saduak 

Canal Community, 

Ratchaburi 

Province 

The community has 

notable historical 

and cultural 

attractions, such as 

the Damnoen 

Saduak Canal, King 

Rama V's historical 

route, and the Lao 

Tak Luk Floating 

Market. 

The community has 

a distinctive 

identity tied to the 

river, rich in history 

and culture, with 

floating markets 

that are emblematic 

of Thailand. 

The community 

actively promotes 

natural resource 

and environmental 

conservation, with 

initiatives like 

converting 

traditional boats to 

electric ones 

powered by solar 

cells. 

The community is 

keen on and 

prepared for 

establishing 

connections to net 

zero carbon 

tourism marketing, 

both with local and 

external tourism 

operators. 

Maha Sawat Canal 

Community, 

Nakhon Pathom 

Province 

The community 

boasts cultural 

attractions and 

ways of life related 

to the Maha Sawat 

Canal. It links 

agricultural 

resources to 

tourism activities at 

locations like Na 

Bua Lung Jam, Ban 

Fak Khao, Sala Din 

Floating Market, 

and Baan Maha 

Sawadee Museum. 

This community 

has a distinctive 

identity connected 

to the agricultural 

resources and 

culture along the 

river, showcasing 

these through 

creative tourism 

activities. 

The community 

manages waste and 

maintains the 

environment of the 

Maha Sawat Canal 

with the assistance 

of local educational 

institutions and 

government 

agencies. 

The community 

seeks connections 

with tour operators 

both locally and 

externally to offer 

tourism activities 

that focus on 

reducing carbon 

emissions. 
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Khung Bang 

Krachao 

Community, Samut 

Prakan Province 

The community is 

rich in natural 

attractions linked 

to the flow of the 

Chao Phraya River, 

with a variety of 

tourism activities 

accessible to the 

residents of 

Bangkok and other 

tourists. 

With an area 

resembling a pig’s 

stomach when 

viewed from above, 

Khung Bang 

Krachao is 

considered a lung 

for the capital, with 

abundant natural 

resources that 

absorb carbon. 

The community has 

organized groups to 

manage areas 

focusing on 

conservation and 

socio-economic and 

environmental 

development, 

supported by the 

Chaipattana 

Foundation project. 

The community is 

prepared to 

promote the net 

zero carbon 

tourism market in 

conjunction with 

interested tourism 

business operators 

both within and 

outside the area. 

Roi Sai Canal 

Community, Surat 

Thani Province 

The community 

offers remarkable 

biodiversity, with 

tourism activities 

reflecting local 

culture and way of 

life, including visits 

to local fishing 

areas and 

conservation 

activities in 

mangrove, Chak, 

and Lamphu 

forests. 

The community's 

unique identity is 

defined by the 

biodiversity and the 

many large and 

small canals that 

connect the area, 

which has led to it 

being called 

"Khlong Roi Sai". 

The community 

drives the 

management of 

coastal resource 

conservation 

associated with 

Khlong Roi Sai, 

promoting 

sustainable 

development of 

tourism resources. 

The community 

seeks to connect 

with tour operators, 

promoting tourism 

activities that 

reduce carbon 

emissions and 

appeal to quality 

tourists interested 

in eco-friendly 

travel. 

 

Suitable Activities for Creative Community-Based Waterway Economies 

In collaboration with local stakeholders, the research team developed tourism activities for 

creative community-based waterway tourism in the four communities. The research team 

visited these communities to understand their unique attributes and help formulate 

activities aligning with greenhouse gas reduction strategies. Existing tourism activities were 

innovated upon to minimize greenhouse gas emissions as much as possible. The largest 

emissions category, travel, was particularly scrutinized. Vehicles used for tourism activities, 

mostly motorboats, were reimagined under the model of creative community-based tourism 

development towards net zero carbon. The model focused on the Adjust - Reduce - 

Compensate concept, which enabled the transformation of regular tourism activities into 

low-carbon community-based activities, leading to a model of a net-zero-emission tourism 

community (Table 2). 

 

Table 2. Innovations to tourism activities in the four research communities 
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Community Adjust Reduce Compensate 

Damnoen 

Saduak 

Canal 

Activities involving cooking 

were modified, replacing LPG 

gas stoves with smokeless 

biomass stoves. Additionally, 

stainless steel stewing pots were 

replaced with ceramic 

alternatives, as they retain heat 

longer. Fuels like coconut shells, 

rice husks, and charcoal were 

utilized. 

An innovative AR application was 

introduced for worshiping sacred 

objects using mobile phones. This 

application also measures users' 

greenhouse gas reduction at 

Chotikaram Temple and the Shrine of 

Lao Tak Luk Floating Market. 

Community 

waste like 

coconut fibers 

was used to make 

pots, which 

tourists could 

participate in 

making. Tree 

planting activities 

were also 

introduced 

within the 

community, 

including the 

planting of young 

mangroves within 

the community 

forest where 

applicable. 

Maha Sawat 

Canal 

An AR application was implemented 

for sacred object worship. The Canal 

also has activities making paper from 

weeds like water hyacinth, abundant 

in the canal. This paper is then utilized 

in community art techniques. 

Roi Sai 

Canal 

Cooking and grilling activities 

were modified, as above. Tourist 

travel along the Khlong Lee Led 

route was transformed from 

long-tailed boats to sub-boards. 

Additionally, canal cruises were 

made electric. 

Garbage collection activities were 

introduced during visits to the Walk 

Way at Khlong Lee Led. 

Khung 

Bang 

Kachao 

Cooking activities were 

modified to include smokeless 

biomass stoves. Activities like 

making paper from tree hips 

and preparing herbal foot baths 

were introduced. 

Garbage collection activities were 

implemented in the Klong Pae area. 

 

Despite adjusting, reducing, and compensating in these four pilot areas, the research 

team identified issues that persisted within the tourism community. Solutions proposed 

include modifying boat designs to reduce fuel consumption, replacing cooking gas stoves 

with biomass stoves, creating a local low-energy food menu, designing waste-to-pot 

activities, creating a mascot for each area, and preparing tourist routes with carbon 

reduction activities. 

Stakeholders agreed that the development of activities to reduce the potential for 

greenhouse gas emissions for riverside tourism communities should aim to reduce the use 

of fossil fuels. The focus should be on utilizing environmentally friendly renewable energy, 

reducing steps in activities, selecting efficient replacement equipment, and planning tree 

planting activities. Building a network and linking various networks will drive creative 
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change, providing a strong force for change and a stable direction for different development 

practices. This will contribute to achieving net-zero tourism in a sustainable way. 

Comparative Analysis of Activities Before and After Development 

We analyzed and compared the state of tourism activities before and after their 

development to better accommodate community-based tourism in Thai waterway 

communities. This was done in an attempt to move towards net-zero carbon tourism, which 

is crucial in the face of global warming and climate change. The Thailand Greenhouse Gas 

Management Organization (TGO) has established standards for calculating the carbon 

footprint, following international standards like ISO 14064-1 (International Organization 

for Standardization, 2018), GHG Protocol (World Resources Institute, 2003), and 

incorporating some elements from ISO/TR 14069 (International Organization for 

Standardization 2013), but adapted to fit Thailand's specific context (TGO 2020). 

In our study, we proposed evaluation guidelines that are appropriate for the local 

context and straightforward enough for the community to comprehend, so they become 

more aware of greenhouse gas emissions. This understanding is vital for driving the 

development of river tourism towards net-zero carbon tourism. The calculation of the 

carbon footprint was therefore estimated by the formula: 

Ton CO2 = Activity data x Emission factor 

Here, activity data refers to quantified information on activities that generate 

greenhouse gas emissions, while the emission factor is a coefficient used to convert these 

activity data into equivalent emission values. This approach provides an approximation of 

emissions based on measurable activity data and standardized emission factors, rather than a 

comprehensive lifecycle assessment. Primary and secondary data were collected, including 

electricity consumption (kilowatt-hours), waste generation (kilograms or tons), vehicle fuel 

use (liters), and travel distance (kilometers), to estimate emissions from key tourism-related 

activities. In accordance with the GHG Protocol, full carbon accounting for certification 

purposes would require the inclusion of Scope 1 (direct emissions), Scope 2 (indirect 

emissions from purchased energy), and Scope 3 (other indirect emissions across the value 

chain); however, this study does not claim to capture all such scopes comprehensively. The 

simplified method was intentionally adopted to ensure transparency, ease of understanding, 

and practical applicability for community stakeholders, supporting awareness-building and 

local monitoring, while acknowledging that the reported figures may not represent the 

complete lifecycle carbon footprint of tourism activities. The results of the comparative 

analysis of Greenhouse Gas (GHG) emissions before and after the development initiatives 

are presented in Table 3 below. 
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Table 3. Comparative analysis of GHG emissions before and after innovations 

 

Community 

Before Innovation (KgCO2eq per 

trip) 

After Innovation (KgCO2eq per 

trip) 
Amount of 

Greenhouse 

Gases 

Reduced 

(KgCO2eq 

per trip) 

With additional 

stops included 

No additional 

stops 

With additional 

stops included 

No additional 

stops 

Damnoen 

Saduak 
230.24 167.64 179.65 117.05 50.59 

Khung Bang 

Kachao 
153.67 216.27 153.53 114.43 101.84 

Maha Sawat 255.37 192.77 221.95 159.35 33.49 

Roi Sai 273.00 210.4 145.69 208.29 64.71 

 

Following assessment and simulations, it was found that the annual reduction of GHG 

emissions for each community varied: 

• Damnoen Saduak: 2.98 to 3.49 tonCO2eq per year. 

• Khung Bang Kachao: 6.01 to 7.03 tonCO2eq per year. 

• Maha Sawat: 1.97 to 2.13 tonCO2eq per year. 

• Roi Sai: 3.82 to 4.46 tonCO2eq per year. 

These communities host tourism activities throughout the year. 

Our research team has initiated various developmental activities within these 

communities: 

1. Smokeless Biomass Stove: Replacing LPG cooking gas with biomass stoves, 

using locally-sourced natural fuels. This can lead to considerable reductions in 

greenhouse gas emissions and lower the cost of living. 

2. Augmented Reality (AR) Incense Burning: This technology reduces incense 

burning, a source of greenhouse gases. The use of 3D imagery on mobile 

phones allows for a modern adaptation of traditional spiritual practices. 

3. Electric Motor-Controlled Sightseeing Boat: Transitioning from gasoline 

engines to electric motors, powered by solar cells, reduces carbon emissions 

and noise pollution. 

4. Waste Reduction: A campaign to reduce solid waste and food waste has been 

initiated. This includes promoting recycling and establishing a community 

database of reusable items. 
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5. Residual Heat Energy: The heat generated during biochar burning is utilized 

for activities requiring heat, such as boiling water and food preparation. 

6. Tree Planting: We promote tree planting to absorb greenhouse gases, 

enhancing the overall health of the community environment. 

The research team has applied the Product Category Rules of Tourism from the 

Thailand Greenhouse Gas Management Organization to assess greenhouse gas emissions for 

travel, accommodation, food, and waste along the river ways. This net-zero approach for 

community-based tourism on the waterways is summarized in Table 4. 

 

Table 4. Summary of GHG emissions from activities in the waterway communities of 

Thailand 

 

Type 

Duration of 

use (hours 

EF value 

(Kg.CO2eq) 

Kg.CO2eq per 

trip/time 

TON.CO2eq 

per year from 

experts 

TON.CO2eq 

per year from 

simulation 

Cooking 

activities / 

activities using 

fuel stoves 

1 3.1133 3.1133 0.30 0.18 

2 3.1133 6.2266 0.60 0.37 

3 3.1133 9.3399 0.90 0.55 

Creative 

activities from 

natural waste in 

the community 

5 2.32 11.6 1.11 0.68 

10 2.32 23.2 2.23 1.37 

15 2.32 34.8 3.34 2.05 

20 2.32 46.4 4.45 2.74 

AR digital 

incense 

selection 

activities (shrine 

incense) 

3 0.00416 0.012 0.0012 0.0007 

5 0.00416 0.021 0.0020 0.0012 

7 0.00416 0.029 0.0028 0.0017 

9 0.00416 0.037 0.0036 0.0022 
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AR digital 

incense 

selection 

activities 

(general 

incense) 

3 0.00080 0.002 0.0002 0.0001 

5 0.00080 0.004 0.0004 0.0002 

7 0.00080 0.006 0.0005 0.0003 

9 0.00080 0.007 0.0007 0.0004 

Note: For the EF value (Kg.CO2eq) of the incense utilization activity, the researchers used data from Lee and Wang (2004). 

Assessment of Greenhouse Gas Emissions from River Tourism Transportation 

Understanding the greenhouse gas emissions from river tourism transportation is crucial. 

These emissions are generated by operators within the community during river-based 

tourism activities. The data serves as a significant indicator, assisting in establishing effective 

management guidelines aimed at reducing these emissions. In our study, we focused on the 

fuel consumption rates of boat engines commonly used in canal transportation. The data 

for this investigation is presented in Table 5. 

 

Table 5. Fuel consumption rates of boat engines commonly used in canal transportation in 

Thailand. 

 

Vehicle Type Engine Size Consumption Rate (Km / L) 

Long-tailed boats used in small 

canals 

Gasoline engine, 4 stroke, 13 

horsepower, maximum 6 

passengers 

0.340 

Long-tailed boats used in large 

canals 

Gasoline engine, 4 stroke, 13 

horsepower, maximum 6 

passengers 

0.241 

Note: These measurements consider transportation in calm canal waters, with no high winds or waves. 

Guidelines for the Development of Net-Zero Creative Community-Based 
Waterway Economies 

Following research in four pilot communities, and in collaboration with local stakeholders, 

the researchers propose the following six guidelines for net-zero creative community-based 

tourism in the waterway communities of Thailand. Each guideline is grounded in observed 

practices from the case-study communities, illustrating how abstract principles were 

operationalized in real-world settings. 
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1. Shared Vision and Goals: The establishment of a shared vision and collective goals 

is essential for steering community tourism toward net-zero outcomes. In all four 

communities, shared visions were developed through participatory workshops involving 

community tourism leaders, local residents, government representatives, and tourism 

operators. For example, in Maha Sawat Canal, discussions initially revealed tension between 

income generation and environmental protection; these were resolved through facilitated 

dialogue that reframed net-zero tourism as a means of sustaining agricultural livelihoods 

rather than restricting tourism growth. The resulting shared vision emphasized low-impact 

tourism rooted in canal-based lifestyles, articulated through agreed activity redesigns (e.g., 

reduced fuel use and waste-to-resource initiatives). Similar processes occurred in Damnoen 

Saduak, Khung Bang Krachao, and Roi Sai, where consensus-building transformed diverse 

stakeholder priorities into actionable, community-owned sustainability goals. 

2. Collective Awareness and Understanding: Building a common understanding of 

net-zero tourism was achieved through knowledge-sharing sessions, demonstrations, and 

pilot activities. Across the four communities, collaboration with academic institutions and 

agencies such as TGO and DASTA enabled participants to understand greenhouse gas 

sources associated with tourism and the rationale for mitigation. In Khung Bang Krachao, 

for instance, practical demonstrations of electric boats and biomass stoves proved more 

effective than abstract training, increasing community acceptance and participation. These 

experiences highlight that awareness-building is most effective when technical concepts are 

translated into tangible, locally relevant practices. 

3. Mutual Benefits: Mutual benefits were operationalized not primarily through 

immediate financial returns, but through shared economic and environmental gains. For 

example, replacing LPG stoves with smokeless biomass stoves reduced both emissions and 

household fuel costs, while waste-based creative activities generated supplementary income 

for community members. Although carbon credit trading was discussed as a potential 

incentive, none of the study communities had yet accessed formal carbon markets, and 

benefits were instead realized through cost savings, enhanced tourism appeal, and 

strengthened community cohesion. 

4. Participation in Network Management: Effective participation was achieved by 

establishing informal but clearly defined roles within community tourism networks. In Roi 

Sai Canal, conservation groups, boat operators, and youth volunteers were assigned distinct 

responsibilities for activity delivery, waste collection, and visitor engagement. This 

decentralized structure enhanced accountability and ensured that net-zero practices were 

embedded across tourism operations rather than confined to a single coordinating body. 

5. Knowledge Building and Innovation Linkages: Innovation emerged through 

sustained interaction between communities, researchers, and supporting institutions. For 

instance, AR-based incense offerings in Damnoen Saduak were co-developed with academic 

partners to reduce emissions while preserving ritual meaning. Such initiatives demonstrate 
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how creative tourism characteristics—experimentation, storytelling, and everyday cultural 

practices—can be mobilized to support measurable emission reductions. Continuous 

knowledge exchange was critical, as communities required iterative feedback rather than 

one-off training. 

6. Continual Interaction and Information Exchange: Regular interaction among 

network members supported learning and adaptation. Communities relied on periodic 

meetings, site visits, and digital communication platforms to share progress and challenges. 

Cross-community exchanges allowed successful practices, such as electric boat prototypes or 

waste-to-resource activities, to be adapted rather than replicated wholesale, reinforcing 

locally appropriate net-zero pathways. 

Conclusion 

In answer to the research question, this study found that community-based tourism along 

waterway routes in Thailand can be effectively transformed to adhere to net-zero carbon 

principles through strategic integration of sustainable practices and innovative models. The 

study highlighted the successful implementation of eco-friendly innovations such as electric 

boats and renewable energy sources, which significantly reduced the carbon footprint of 

tourism activities. Moreover, the development of suitable tourism activity models aligned 

with net-zero goals showed a measurable improvement in both environmental management 

and community participation. The continued application of these models, coupled with 

guidelines for managing a network of community-based tourism, can ensure that 

sustainability extends beyond mere conservation to include economic and social benefits 

for the local communities. 

Discussion 

This investigation encouraged the transition towards sustainable, creative community-based 

tourism in four waterway communities of Thailand. The guidelines presented will help 

maintain the communities’ unique identity while adhering to the net-zero goal of 

sustainable tourism. In the face of the COVID-19 pandemic, community-based tourism 

initiatives in Thailand underwent profound changes (Ahmad and Saqib 2022; Virakul et al. 

2022), yet they have shown resilience and adaptation, as revealed in this study's empirical 

findings. Although some sustainability-oriented practices and creative tourism ideas existed 

prior to the pandemic, the interventions examined in this study were largely accelerated and 

reconfigured in response to pandemic-induced disruptions rather than coincidental to 

them. The concept of creative tourism has been increasingly foregrounded, building upon 

the inherent cultural resources and creative industries available in local communities 

(Richards and Raymond 2000; Richards 2020; Arcos-Pumarola et al. 2023; Dias et al. 2021). 

Sharp declines in visitor numbers, temporary suspension of mass tourism activities, and 
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heightened economic pressure on local livelihoods prompted communities to reassess 

tourism models and prioritize low-cost, locally controlled, and environmentally restorative 

practices. Given the pre-existing vulnerabilities of Thailand's tourism sector to global 

shocks, the pandemic necessitated a rethink of tourism management practices (Fakfare et al. 

2022). As Pongsakornrungsilp et al. (2022) also observed, there was a shift towards models 

that are not just sustainable, but also resilient. The case studies in the present research 

demonstrate the value of this transformation, as the case communities have leveraged their 

unique local assets to create value for tourists. In parallel, observable environmental 

recovery during periods of reduced tourism activity reinforced local awareness of ecological 

limits and motivated the adoption of low-carbon and net-zero-oriented interventions. 

Furthermore, these communities have embraced the concept of the creative economy 

(Howkins 2001; Rowe et al. 2016; Pratt 2021), positioning themselves as producers of 

creative experiences, rather than mere providers of accommodation or sightseeing 

opportunities. This shift is crucial for reducing economic vulnerability and enhancing 

community resilience (De Beukelaer 2014). Such a creative turn in Thai community-based 

tourism aligns with broader transformations in the field of tourism studies, which has seen 

a move from culture to creativity (Richards 2013). These changes also resonate with 

emerging discourse on creative tourism development models and their potential to 

contribute to sustainable and regenerative tourism (Duxbury et al. 2020). 

The findings in Thai waterway communities show that one critical success factor for 

the creative turn in community-based tourism is community involvement in crafting and 

delivering the tourism product (Promkan, Pariyattimedhi and Girdwichai 2019; Kaewnuch 

2019). Community engagement enhances the authenticity of the tourist experience, 

perceived or actual, which is a significant draw for the contemporary tourist (Richards 

2021; Tinakhat and Nontakatragoon 2021). However, the COVID-19 pandemic highlighted 

the need for further sustainability transitions (Fakfare and Wattanacharoensil 2023). In 

particular, there must be greater attention to environmental sustainability, given the 

broader policy context emphasizing the importance of a low-carbon and sustainable model 

(Thailand Greenhouse Gas Management Organization 2020). The findings here reinforce 

this point, as the local communities increasingly recognized the value of their natural 

heritage and the necessity of preserving it for future generations. 

The present findings also resonate with the broader policy shift towards the Bio-

Circular-Green Economy (BCG Model) at a national level in Thailand (The Secretariat to 

the Cabinet 2021; Sirilertworakul 2021). The BCG Model emphasizes the need for 

innovative practices that support environmental sustainability, economic viability, and 

social inclusivity, and the four case studies here demonstrate how community-based 

tourism can contribute to these objectives. The behavioural shift within the communities—

marked by the transition from Liquefied Petroleum Gas (LPG) to smokeless biomass 

stoves—was facilitated by a combination of economic incentives, environmental awareness, 
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and participatory learning processes, including hands-on demonstrations and training 

workshops conducted during the co-design phase. The stoves aligned closely with local 

cooking practices and fuel availability, reduced household operating costs, and were socially 

reinforced through collective adoption within tourism activity groups, resulting in 

substantial reductions in greenhouse gas emissions. These biomass stoves were developed to 

match the local lifestyle, supporting community activities, and cooking for tourists. The 

creative design process used in these activities, focusing on storytelling, atmosphere, and 

community style, raised awareness about net-zero tourism and also holds the potential for 

creating more memorable experiences for tourists. It was observed that most communities 

still rely on boats powered by diesel fuel. In contrast, the development of a prototype 

electric boat in the Roi Sai area emerged from a combination of rising fuel costs, 

heightened community awareness of environmental impacts during periods of reduced 

tourism, and collaborative experimentation supported by local technical knowledge and 

external advisory input. The electric boat was co-developed through iterative testing to 

ensure suitability for local water conditions and tourism use, and its adoption was further 

encouraged by its quieter operation, lower operating costs, and alignment with 

conservation-oriented tourism narratives, thereby enhancing the visitor experience while 

reducing greenhouse gas emissions. Significant greenhouse gas emissions stem from tourist 

travel, especially by airplanes and personal cars. Therefore, transitioning to an electric 

system is an effective way to reduce the carbon footprint. 

Suggestions 

The study's results highlight several essential recommendations for policymakers and 

relevant stakeholders in Thailand's tourism industry. These include governmental 

organizations like the Department of Tourism and Tourism Authority of Thailand, as well 

as local community leaders. Firstly, these bodies should foster a greater understanding of 

environmental responsibility amongst tourism business operators, tourists, and related 

stakeholders. This could be achieved by disseminating information via online social media 

platforms, organizing community-based tourism training, and collaborating with service 

providers. Importantly, the communication should be accessible, incorporating local 

dialects to ensure the message is well-understood. Secondly, the promotion of tree-planting 

initiatives could help in mitigating the impacts of greenhouse gases generated from tourism 

activities. It would be beneficial to incorporate these initiatives into the tourism activities 

themselves, selecting regionally appropriate trees, and committing to their ongoing care. 

This approach could be further extended to other participatory eco-activities, like creating 

seedling pots for tourists to plant, bolstering the touristic appeal while fostering 

environmental sustainability. 
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Thirdly, to accelerate sustainable innovation in tourism, there should be a concerted 

effort to forge partnerships between tourism-related government agencies and various 

sector networks, such as the Ministry of Commerce, Ministry of Industry, and Office of 

National Innovation. This cross-sector collaboration could spark transformative ideas for 

sustainable tourism practices. In practice, such engagement need not occur directly with 

central ministries, as communities can access these agencies through provincial or regional 

offices and existing government programs related to tourism development, innovation, and 

small enterprise support. Moreover, local government organizations—such as Subdistrict 

Administrative Organizations and municipalities—can act as intermediaries and 

coordinators, facilitating communication, proposal submission, and partnership formation 

on behalf of community groups. Local government organizations should also champion 

sustainability measures within their communities, including waste reduction, fuel and 

electricity conservation, plastic use reduction, and shifting to locally sourced food materials 

to limit greenhouse gas emissions. The ultimate aim should be to foster a zero-net-carbon 

tourism community. To support waste management within communities, knowledge 

dissemination and training are critical. Waste reduction, reuse, recycling, composting, and 

waste-to-energy initiatives should be encouraged.  

Finally, local government organizations and communities should develop a shared 

community database for reusable items or materials. This system could aid in operational 

cost reduction, greenhouse gas emission reduction, and community-wide sharing, and it 

could also serve as an educational tool for tourists, fostering sustainable practices and 

awareness among visitors. In practical terms, this database could be implemented using a 

simple digital platform—such as an Excel or Google Spreadsheet—hosted and overseen by 

the local Subdistrict Administrative Organization or municipality, rather than a bespoke 

mobile application requiring advanced technical capacity. Responsibility for maintaining 

and updating the database could be assigned to a designated community committee or local 

administrative staff, with periodic verification during community meetings. To ensure 

accessibility for members with limited digital literacy, information could be contributed or 

accessed through multiple channels, including in-person reporting at community offices, 

printed summaries displayed at tourism hubs, or assistance from youth volunteers or local 

coordinators. The technical and financial requirements are minimal, relying primarily on 

existing devices, basic internet access, and administrative coordination, making the system 

feasible for small-scale communities. Such an approach may draw on established models of 

community sharing and resource pooling already operating in Thailand—such as 

community waste banks or cooperative equipment-sharing schemes—as adaptable 

templates rather than introducing entirely new systems. 

The researchers acknowledge limitations of this study, which relied on case studies in 

Thailand that may limit the generalizability of the findings to other geographical and 

cultural contexts. However, the data gathered from these specific cases provides valuable 
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insights into the dynamics of community-based tourism in the face of a global crisis. 

Another limitation is the reliance on self-reported data, which could be subject to social 

desirability bias. Despite these limitations, this study presents a significant contribution to 

the body of knowledge around community-based tourism's adaptive practices during crises 

and paves the way for more expansive, comparative studies in the future.  
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