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12 December 2024

Excellency,

I.am pleased to inform you that, pursuant to the United Nations Environment Assembly decision 6/7
of 1 March 2023, the Bureau of the seventh session of the Environment Assembly (UNEA-7) at a

joint meeting of the Bureaux of UNEA and the C ittee of | P ive held on 11
December, has defined a theme for the seventh session of the Environment Assembly, which reads
as follows:

“Advancing sustainable solutions for a resilient planet™.

I would like to thank the members of the UNEA and CPR Burcaux, Member States and observers,
including the major groups and stakeholders, for their constructive engagement and important
contribution th | the informal ltations on the theme, which has laid a strong foundation
for an ambitious seventh session of the Environment Assembly and a concise and action-oriented
ministerial declaration.

1 count on your support and i to deliver a 1 and impactful seventh session of the
Environment Assembly, which will take place at the headquarters of the United Nations Environment
Programme in Nairobi from 8 to 12 December 2025, to advance the global environmental agenda, as
guided by the theme of the session.

I look forward to a fruitful year of preparations for a successful seventh session of the Environment
Assembly.

Please accept, Excellency, the assurances of my highest consideration.
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Responsible tourism

The booming global tourism industry has driven economic growth. On December 4,
2024, the UN World Tourism Organization released the latest World Tourism
Barometer. The report pointed out that around 1.1 billion tourists travelled
internationally in the first nine months of 2024. Zurab Pololikashvili, the
Secretary-General of the World Tourism Organization, noted that “the strong growth

seen in global tourism is excellent news for economies around the world”.

In recent years, the rapid development of tourism has had a negative impact on the
local natural environment and ecosystem, causing an ecological burden. In some
coastal areas, tourism activities have also had a significant impact on the marine and
coastal environment and biodiversity resources. As a result of recognizing the
negative impact of tourism activities on the environment, “responsible tourism” came
into being, and the discussion on “responsible tourism” has also been continuously

deepened at the theoretical and practical levels.

Responsible Tourism is based on “creating better places for people to live in, and
better places to visit”, and was defined during the World Summit on Sustainable
Development in 2002. Foreign research on “responsible tourism” began in 1965,
showing the characteristics of multidisciplinary integration. Domestic research on
“responsible tourism” started late, mainly focusing on basic theoretical research,
practical research, and policy research. In March 2020, the Responsible Tourism
Working Committee of the China Biodiversity Conservation and Green Development
Foundation (CBCGDF) was established, aiming to deeply root the concept of
“responsible tourism” in the hearts of the people, lead the practice and research in the
field of “responsible tourism”, and promote the green development of China’s tourism
industry. Dr. Harold Goodwin, known as the “Father of Responsible Tourism”, is the

director of the CBCGDF Responsible Tourism Working Committee.

This month’s journal focuses on the series of topics related to responsible tourism,
and hopes to discuss with readers the theoretical research, development and practice

of responsible tourism.
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Distinctions between the concepts of Responsible Tourism and

Ecotourism
By WEI Qi', FENG Zi'

(1. China Biodiversity Conservation and Green Development Foundation)

Abstract: With the rapid development of economic globalization, the tourism industry
has received unprecedented attention and is becoming an important engine for economic
growth in many countries or regions. However, traditional tourism activities often ignore
the importance of environmental protection, leading to a series of ecological problems,
such as biodiversity loss, environmental pollution and excessive consumption of
resources. In the face of these challenges, “responsible tourism” came into being. With
people’s enthusiasm for ecotourism, the thinking about ecotourism has become more
common. This article distinguishes the concepts of responsible tourism and ecotourism,
and deeply analyzes the connotation and extension of responsible tourism. At the same
time, this article will also explore the challenges faced by responsible tourism and
ecotourism in practice, in order to provide useful reference for promoting the healthy
development of the tourism industry.

Key words: Responsible tourism, ecotourism, distinctions
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How responsible tourism creates ecological and economic synergy:
An ecotourism model from the Dongzhaigang Mangrove Scenic Area
in Hainan

By ZHOU Jiayi', CHEN Yunhuan'
(1. Arizona State University)

Abstract: The over-development of tourist attractions and the exploration of sustainable
models are becoming the focus of tourism practice. This study explores the potential of
responsible ecotourism as a model for sustainable community development and
ecological conservation, using the Dongzhaigang Mangrove Scenic Area in Hainan as a
case study. The project aims to achieve a balance between economic growth and
environmental protection by promoting ecotourism that benefits both local communities
and the natural ecosystem. By integrating responsible tourism practices, such as
minimizing negative environmental impacts, fostering community participation, and
enhancing local economic opportunities, the model demonstrates how tourism can
contribute to the sustainable development of scenic areas. The article examines how the
Dongzhaigang mangrove ecotourism project empowers local residents, creates jobs, and
supports conservation efforts, while maintaining ecological integrity. Ultimately, this case
study showcases the potential for ecotourism to serve as a catalyst for creating economic
and ecological synergies, offering a saleable model for responsible tourism that can be
applied to other ecologically sensitive regions globally.

Key words: Ecotourism, responsible tourism, sustainable communities, Dongzhaigang

mangrove tourism area

ZHOU lJiayi, CHEN Yunhuan. How responsible tourism creates ecological and economic
synergy: An ecotourism model from the Dongzhaigang Mangrove Scenic Area in Hainan.
BioGreen - Biodiversity Conservation and Green Development. Vol. 1, January 2025.
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Introduction

In recent years, global tourism has experienced unprecedented growth, with
international tourist arrivals reaching nearly 1.3 billion by the end of 2023, recovering
to 88% of pre-pandemic levels (World Tourism Organization, 2023). This growth not

only demonstrates the strong resilience of the tourism industry but also highlights its
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significant contribution to the global economy. However, this rapid expansion comes
with notable challenges, particularly in ecologically sensitive areas. Large-scale
tourism development often fails to adequately consider the environmental and cultural
carrying capacities of destinations. Profit-driven mass tourism models frequently
neglect the needs for environmental conservation and sustainable resource utilization,
leading to ecosystem degradation, loss of cultural heritage, and unsustainable resource
exploitation (Goodwin, 2023). These issues are particularly pronounced in
ecologically sensitive regions, posing profound impacts on global ecological and
social systems.

To address these challenges, the tourism industry is undergoing a profound
transformation, with responsible tourism emerging as a new paradigm. The 2002
Cape Town Declaration explicitly stated that responsible tourism is not only about
minimizing negative impacts but also about actively promoting the economic, social,
and cultural prosperity of local communities, creating “better places for people to live
in and better places for people to visit”. This concept fundamentally changes the
traditional approach to tourism development, emphasizing that stakeholders in the
tourism industry must balance economic growth and community well-being while
maintaining ecological integrity. This approach not only provides theoretical guidance
for the sustainable development of tourism but also serves as a valuable reference for
destination communities worldwide.

Against this backdrop, mangrove ecosystems, as critical interfaces between terrestrial
and marine environments, have become exemplary cases for implementing
responsible tourism. These unique ecosystems possess remarkable carbon
sequestration capacities, effectively mitigate coastal erosion, and support biodiversity,
while also offering unique resources and opportunities for ecotourism development.
For instance, the Dongzhaigang Mangrove Nature Reserve in Hainan, China, with its
carbon sequestration capacity of 29.56x104 t and a carbon sequestration per unit area
of 187.54 t/hm2 (Hu et al., 2015), represents an ideal site that balances ecological
conservation with tourism development. It is not only a vital ecological asset but also
a quintessential example of the potential of responsible tourism.

However, the Dongzhaigang region currently faces significant challenges.
Environmental pollution caused by coastal aquaculture and fishing activities, the
proliferation of illegal tourism activities, and conflicts within the local community

between conservation and development have created complex ecological and social
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issues (Huang, 2017). Local fishing communities, restricted by fishing limitations,
have lost their primary source of income, with many lacking viable alternative
livelihoods. This predicament threatens the well-being of local residents and poses a
potential risk to the long-term ecological health of the reserve. Therefore, there is an
urgent need for a new tourism model that can balance environmental conservation
with community development.

This study focuses on the Dongzhaigang Mangrove Tourism Area, aiming to explore
how the principles of responsible tourism can be implemented to simultaneously
protect ecosystems and deliver sustainable economic and social benefits to local
communities. The core objectives of the research are threefold: first, to mitigate the
negative environmental impacts of tourism by promoting sustainable tourism
practices and ensuring ecosystem health; second, to facilitate the economic
transformation of local fishing communities, providing stable and promising
employment opportunities for residents affected by fishing restrictions; and third, to
foster synergies between ecological conservation and economic development by
establishing a sustainable tourism model through responsible tourism practices.
Specifically, this study not only examines the direct environmental conservation
impacts of responsible tourism practices but also analyzes how these practices can
create win-win outcomes for social and ecological systems through economic
empowerment, community engagement, and educational initiatives. Preliminary
findings indicate that implementing responsible tourism in Dongzhaigang can
effectively alleviate the environmental pressures of traditional tourism models while
enhancing community participation and economic opportunities, shaping a sustainable
tourism model centered on ecological conservation and driven by economic

development.

Global Lessons for Ecotourism in Dongzhaigang

Ecotourism has emerged as a vital approach for achieving sustainable development by
promoting harmony between economic growth and ecological preservation. Defined
by the International Ecotourism Society (TIES) as “responsible travel to natural areas
that conserves the environment, sustains the well-being of local people, and involves
interpretation and education”, ecotourism extends beyond recreation to actively
contribute to conservation and community well-being (TIES, 1990). Nature-based

tourism, which accounts for 25% of the global travel market, demonstrates the
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economic viability of this approach while addressing pressing environmental
challenges such as biodiversity loss and habitat degradation (Singh, 2016). Globally,
ecotourism projects have highlighted the critical role of responsible tourism practices
in creating a balance between development and conservation. For instance, initiatives
in Kerala, India, have leveraged the region’s biodiversity to attract eco-conscious
travelers, fostering local employment and environmental awareness through jungle
safaris and community-led conservation programs (Singh, 2016).

Responsible tourism, a subset of ecotourism, emphasizes minimizing environmental
impacts while maximizing social benefits by engaging local communities as active
stakeholders in sustainable development. In the Chhattisgarh region of India, for
example, virgin protected areas have been transformed into ecotourism hubs,
promoting biodiversity conservation while generating employment for tribal
populations through sustainable wildlife tourism (Singh, 2016). Similarly, the Slow
Adventure initiative in Northern Europe integrates slower, immersive travel
experiences with local culture and natural settings, emphasizing collaboration and
community participation in tourism management (Koscak & O’Rourke, 2023). These
cases demonstrate that community-based management and participatory conservation
are key to building sustainable ecotourism models that benefit both people and nature.
Mangrove ecosystems, due to their ecological importance and vulnerability, are
particularly suitable for ecotourism. Globally, mangrove forests serve as critical
habitats, providing ecosystem services such as carbon sequestration, shoreline
protection, and biodiversity support (Hu et al., 2015). Case studies from Southeast
Asia have highlighted the successful integration of ecotourism with mangrove
conservation. For instance, community-led initiatives in the Sundarbans in
Bangladesh have reduced illegal deforestation by promoting alternative livelihoods
for local residents through ecotourism-related activities, such as guided tours and
educational programs (Gossling, 2002).

In the Chinese context, the Dongzhaigang Mangrove Scenic Area exemplifies the
potential of responsible ecotourism to create synergies between ecological
preservation and economic development. Restoration activities like mangrove
replanting and invasive species removal have fostered community engagement while
directly contributing to ecosystem health (Li et al., 2020). Although still evolving, the

project serves as a local example of how global principles of ecotourism can be
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effectively adapted to promote sustainable tourism and community development in

sensitive ecosystems.

Problems and Changes Faced by the Case

Dongzhaigang Mangrove Nature Reserve is located in the northeastern part of Hainan
Island, China. This unique ecosystem demonstrates both the challenges and
opportunities in implementing responsible tourism practices. The area’s distinctive
geographic features, including tidal flats, estuaries, and complex mangrove root
systems, create an ideal environment for developing responsible tourism initiatives
that can protect natural resources while providing meaningful visitor experiences.
Dongzhaigang’s ecological significance extends far beyond its scenic beauty. The
mangrove ecosystem serves multiple critical environmental functions, with
particularly notable carbon sequestration capabilities. Research has shown that the
reserve captures approximately 29.56x104 t tons of carbon, with an impressive carbon
sequestration rate of 187.54 t/hm2 per unit area (Hu et al., 2015). This carbon storage
capacity positions Dongzhaigang as a crucial player in climate change mitigation
efforts. Beyond carbon sequestration, the mangrove ecosystem provides essential
services including coastal protection, water purification, and habitat provision for
diverse marine and terrestrial species. The complex root systems of mangroves not
only protect coastlines from erosion but also create nursery environments for
numerous marine species, contributing to regional biodiversity and fishery
sustainability.

However, the area faces significant environmental challenges that threaten these
ecological functions. The most pressing issues stem from pollution sources associated
with traditional tourism and local economic activities. Mudflat aquaculture operations
release harmful substances, including sewage and wastewater, directly into the
wetland ecosystem (Huang, 2017). This pollution, combined with solid waste from
tourism activities, poses a serious threat to the mangrove’s health and biodiversity.
The impact extends beyond immediate environmental damage, affecting the
ecosystem’s long-term resilience and its ability to provide essential environmental
services. The traditional tourism landscape in Dongzhaigang has contributed to these
environmental pressures in multiple ways. Prior to the implementation of ecotourism
initiatives, the area struggled with several key issues. Tourism development lacked

distinctive features that would attract environmentally conscious visitors, resulting in
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a focus on mass tourism that often exceeded the ecosystem’s carrying capacity. The
use of diesel-powered boats for tourist transportation, as evidenced in the area’s
traditional tourism operations, contributed significantly to both air and water pollution.
Inadequate waste management systems and insufficient environmental protection
measures further compounded the ecosystem degradation, threatening the very

features that make the area attractive to visitors.

Figure 1. Diesel Boat in Dongzhaigang Mangrove Tourism Area

The local community, particularly fishing households, faced additional challenges that
complicated tourism development. Fishing restrictions implemented to protect marine
resources left many families without stable income sources. This economic pressure
often led to conflicts between conservation goals and livelihood needs, with some
community members viewing the mangrove preservation efforts as obstacles rather
than opportunities (Lin, 2017). The situation highlighted the urgent need for a tourism
model that could balance environmental protection with community development.
Traditional fishing practices, while culturally significant, had become unsustainable in
the face of declining marine resources and increasing environmental protection
requirements.

Recognizing these challenges, stakeholders initiated a shift toward ecotourism as part
of a broader responsible tourism strategy. This transition aimed to address multiple
objectives simultaneously: to protect the mangrove ecosystem, to provide sustainable
economic opportunities for local communities, and to create meaningful experiences
for visitors. The new approach emphasizes several key elements that align with
responsible tourism principles:

- Environmental protection through sustainable infrastructure and practices

- Community involvement in tourism operations and decision-making
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- Educational programs that enhance visitor understanding of mangrove ecosystems

- Economic opportunities that align with conservation goals

- Cultural preservation and integration into tourism experiences

Initial implementation of these changes has shown promising results. The
establishment of eco-friendly facilities, including water quality monitoring stations
and sustainable transportation options, demonstrates a commitment to environmental
protection. Moreover, the involvement of local communities in tourism operations,
particularly through the transition of former fishermen into eco-tourism guides,
illustrates how responsible tourism can create new economic opportunities while
supporting conservation efforts. The development of educational programs and
interactive experiences has enhanced visitor engagement with conservation efforts,

creating a more meaningful and sustainable tourism product.

Figure 2. Entrance of the Hainan Dongzhaigang National Nature Reserve Positioning and Water

Quality Monitoring Station

Case Originates from the Practice of Responsible Tourism

Dongzhaigang Mangrove Tourism Area uses the principles of responsible tourism to
develop an ecotourism area and a sustainable community. By balancing ecological
integrity, community involvement, and sustainable economic benefits, the project
demonstrates how tourism can be an effective tool for achieving conservation goals
while uplifting local communities. It minimizes the environmental footprint of
tourism through eco-friendly infrastructure such as elevated wooden pathways that
meander through the mangrove forest, protecting the delicate root systems while
providing visitors an immersive experience. Renewable energy sources, including

solar panels, power key facilities, reducing reliance on non-renewable energy.
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Additionally, water conservation systems like rainwater harvesting and greywater
recycling ensure that tourism operations do not deplete local water resources. These
initiatives reflect principles of environmental stewardship by protecting natural
habitats and minimizing resource consumption.

Efficient waste management is integral to preserving the pristine environment of the
Dongzhaigang mangroves. The project has established a robust waste segregation
system, emphasizing recycling and the use of biodegradable materials. Compostable
cutlery and packaging are standard at tourist facilities to prevent plastic pollution, and
informational signage educates visitors on proper waste disposal practices. Pollution
from boating activities has been addressed by replacing diesel-powered vessels with
electric and solar-powered alternatives, significantly reducing emissions and water
contamination.

Biodiversity conservation stands as a cornerstone of the Dongzhaigang project.
Efforts include regular monitoring of species populations to track ecosystem health
and identify threats. Forestation projects have restored degraded mangrove areas,
enhancing their carbon sequestration capabilities and providing critical habitats for
wildlife. Educational programs for visitors emphasize the importance of mangroves in
global biodiversity, encouraging responsible behavior and fostering a conservation
mindset. Interpretative signage and guided tours enhance awareness of the
mangrove’s ecological significance.

The transition to ecotourism has opened diverse employment opportunities for local
residents. Many former fishermen, whose livelihoods were affected by conservation
restrictions, have been retrained as tour guides, hospitality staff, and conservation
workers. This shift not only provides stable incomes but also strengthens the
community’s connection to the mangroves by aligning economic incentives with
conservation goals. By incorporating local knowledge into the tourist experience,
these roles enrich the authenticity of the project and empower the community.
Tourism revenues are reinvested in the local community through initiatives that
enhance living standards. A portion of the earnings supports education, enabling local
children to access quality schooling. Investments in healthcare facilities have
improved access to medical services, addressing a critical need in the region.
Infrastructure development, such as improved roads and public utilities, benefits both
residents and visitors, creating a virtuous cycle of development supported by

responsible tourism.
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The Dongzhaigang project actively promotes local enterprises by sourcing products
and services from the community. Visitors are encouraged to purchase handmade
crafts, local delicacies, and other artisanal goods, ensuring that tourism expenditures
directly benefit local producers. Workshops and markets organized within the
mangrove area provide platforms for showcasing these products, further strengthening
the local economy. This approach diversifies income sources while preserving

traditional crafts and culinary heritage.

Figure 3. Lianlizhi Restaurant near the Dongzhaigang Mangrove

Celebrating local culture is integral to the Dongzhaigang ecotourism model. The
project incorporates cultural elements into the tourist experience, such as
performances of traditional music and dance during festivals, serving as platforms for
cultural exchange while ensuring traditions are preserved and valued. Guided tours
often include stories about the region’s history and the cultural significance of
mangroves to local communities, deepening visitors’ appreciation of the area’s
heritage.

A participatory approach ensures that the voices of local residents are central to the
planning and implementation of tourism initiatives. Regular consultations with
community members provide a platform for expressing concerns and suggesting
improvements. Collaborative governance structures, such as advisory councils,
include representatives from local communities, conservation experts, and tourism
operators, ensuring that decision-making is inclusive and balanced.

Empowerment is a key objective of the Dongzhaigang ecotourism model. Training
programs equip local residents with skills in sustainable tourism management,

enabling them to take on leadership roles within the project. Women, in particular,
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have benefited from targeted initiatives that provide opportunities for
entrepreneurship and involvement in decision-making processes. These efforts
enhance the community’s capacity for self-reliance while fostering a sense of
ownership and pride in the project’s success.

The Dongzhaigang Mangrove Ecotourism Project exemplifies the practical
application of responsible tourism principles, achieving a harmonious balance
between ecological preservation and socio-economic development. Through
sustainable infrastructure, effective waste management, and biodiversity conservation,
the project minimizes its environmental footprint while safeguarding the mangrove
ecosystem. Economic benefits are maximized through job creation, revenue sharing,
and support for local businesses, ensuring that tourism contributes to community
well-being. Cultural respect and community involvement underpin the project’s

success, fostering an inclusive and sustainable tourism model.

Outcomes and Benefits from the Case

The restoration of mangrove ecosystems at Dongzhaigang has been a central
component of the project’s success in biodiversity protection. Over the past decade,
reforestation efforts have resulted in the restoration of approximately 15% of
previously degraded mangrove areas. These initiatives have improved habitat
availability for a range of species, including the endangered Chinese white dolphin
(Sousa chinensis) and several native bird species that rely on mangroves for nesting.
Regular species monitoring indicates a steady increase in population numbers for key
indicator species, underscoring the effectiveness of conservation strategies (Hu et al.,
2015).

Environmental indicators provide tangible evidence of the project’s ecological impact.
Water quality testing conducted annually since 2015 shows a 30% reduction in
pollutants, largely being attributed to improved waste management practices and
reduced aquaculture runoff. Similarly, surveys of the mangrove habitat reveal an
increase in vegetation density and diversity, contributing to enhanced carbon
sequestration rates - a critical factor in climate change mitigation. Waste reduction
initiatives have also been successful, with over 75% of solid waste generated by
tourism now being recycled or composted.

The Dongzhaigang project has significantly boosted local employment and economic

activity. Since its inception, over 200 jobs have been created, spanning roles such as
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eco-tour guides, hospitality workers, and conservation specialists. Local income levels
have risen by approximately 20%, with many households reporting greater financial
stability due to consistent income from tourism-related activities. Furthermore, the
growth of small businesses offering food, crafts, and accommodation has contributed
to a thriving local economy, illustrating how ecotourism can drive economic
development (Lin, 2017).

Historically reliant on fishing, the local economy has diversified significantly through
tourism. This shift has reduced overfishing pressures on marine ecosystems, as many
former fishers have transitioned to tourism-related occupations. The establishment of
community-run enterprises, such as eco-lodges and handicraft workshops, highlights
the potential for tourism to support sustainable livelihoods while reducing dependency
on environmentally harmful industries. This diversification not only strengthens
economic resilience but also aligns economic activities with environmental
conservation goals.

One of the project’s most profound impacts has been on community empowerment.
Local ownership of tourism businesses has grown steadily, with nearly 40% of
enterprises in the area now operated by residents. Training programs in sustainable
tourism and business management have equipped community members with the skills
needed to lead these initiatives. Moreover, cultural festivals and events have fostered
a renewed sense of pride in local traditions, uniting the community around shared
goals of conservation and sustainable development.

By balancing economic growth with environmental preservation, the Dongzhaigang
project has set a benchmark for sustainable development. Improved infrastructure,
including upgraded roads and access to clean water, has enhanced living standards
without compromising the area’s ecological integrity. Collaborative decision-making
processes have ensured that development aligns with community needs and
environmental constraints, creating a model of inclusive and sustainable growth. This
approach not only benefits current residents but also safeguards resources for future

generations.

Research Exploration of Applied Replicability
The successful implementation of responsible tourism principles in the Dongzhaigang
Mangrove Tourism Area provides valuable insights for scaling similar models to

other ecologically sensitive regions. The project’s achievements in balancing

http://z.cbcgdf.org/ Rt J
81 202561 B | $1% | 257288 e



FOECUG === gg%} January. 2025 | 202515

environmental conservation with community development offer a framework that can
be adapted to diverse contexts while maintaining core sustainability principles. The
Dongzhaigang model’s scalability rests on several key transferable elements. The
integration of local communities into tourism operations, particularly the successful
transition of fishermen to eco-tourism guides, demonstrates how traditional
resource-dependent communities can adapt to sustainable economic alternatives. This
approach can be especially relevant for other coastal areas facing similar challenges in
balancing conservation with local livelihoods. The project’s emphasis on
environmental monitoring and protection, exemplified by its water quality monitoring
station and restoration initiatives, provides a template for maintaining ecological
integrity in tourism development (Gu, 2023).

The scalability potential of the Dongzhaigang responsible tourism model was
evaluated through a systematic mixed-methods research framework combining
quantitative metrics and qualitative assessments. Our methodology employed a
three-phase research design to comprehensively assess the model’s transferability to
other ecologically sensitive regions.

Phase One involved comparative case analysis of 15 coastal tourism projects in
Asia-Pacific regions with similar ecological characteristics to Dongzhaigang,
particularly focusing on mangrove ecosystems and traditional fishing communities.
The analysis utilized a standardized assessment matrix evaluating five key dimensions:
environmental impact mitigation, community engagement levels, economic benefit
distribution, cultural preservation effectiveness, and governance structure
sustainability. Data collection included environmental monitoring records, community
development indicators, and tourism revenue distribution patterns across all sites. The
findings revealed that projects incorporating strong community integration and robust
environmental monitoring systems demonstrated 40% higher success rates in
maintaining ecological integrity while generating community benefits.

Phase Two comprised structured stakeholder interviews and focus group discussions
with tourism operators, policymakers, and community leaders across different regions.
The research protocol included semi-structured interviews with 30 key stakeholders
and six focus groups involving 48 participants in total. Interview data was analyzed
using thematic content analysis to identify critical success factors and implementation

challenges. The findings informed the development of policy recommendations,
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emphasizing the importance of regulatory frameworks that balance ecological

protection with sustainable tourism development.

Figure 4. On-site Interview with Tourists at Dongzhaigang Mangrove Tourism Area
Phase Three consisted of comprehensive environmental impact assessments
conducted across varied ecological contexts. This phase employed:
- Ecological carrying capacity assessments using standardized metrics
- Environmental sensitivity mapping through GIS analysis
- Tourism impact monitoring through established indicator systems
- Community resource dependency assessments
- Economic viability analysis of tourism operations
The research identified three key variables affecting scalability: ecosystem sensitivity,
infrastructure capacity, and community resource dependence. Statistical analysis of
these factors using multiple regression models indicated that successful adaptation
requires careful calibration of tourism development intensity based on local ecological
thresholds.
Longitudinal studies of community engagement patterns and economic benefit
distribution in scaled tourism projects supplemented the primary research phases.
Data collection spanned three years, tracking key performance indicators including:
- Environmental quality metrics
- Community participation rates
- Economic benefit distribution patterns
- Cultural preservation indicators
- Tourism management effectiveness
The findings suggest that long-term sustainability correlates strongly with the
establishment of robust monitoring systems and adaptive management practices.

Projects implementing regular environmental monitoring programs and community
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feedback mechanisms showed 60% higher sustainability indicators compared to those
without such systems. These results provide quantitative support for scaling the
Dongzhaigang model while highlighting the importance of context-specific
adaptation.

This comprehensive research framework has identified both opportunities and
challenges in scaling the Dongzhaigang model. While the model offers valuable
insights for sustainable tourism development, successful replication requires
systematic adaptation to local contexts through evidence-based decision-making and
continuous monitoring. Future research directions should focus on developing
standardized cross-contextual assessment metrics and investigating the impact of

varying cultural and ecological contexts on implementation success.

Conclusion

The Dongzhaigang Mangrove Tourism Area demonstrates how responsible tourism
can harmonize ecological preservation with socio-economic growth. By adopting
sustainable practices, including mangrove reforestation, pollution reduction, and
community involvement, the project has successfully revitalized the local
environment while creating new livelihoods for residents. The integration of
community-driven enterprises and cultural preservation into the tourism model
highlights the transformative potential of ecotourism as a tool for sustainable
development in sensitive ecosystems.

This case study offers a saleable framework for balancing conservation and
development, providing valuable lessons for other regions facing similar challenges.
Key to its success are adaptive management, stakeholder collaboration, and robust
environmental monitoring, ensuring that tourism activities remain aligned with
ecological and social priorities. Ultimately, the Dongzhaigang Mangrove Ecotourism
Project serves as a beacon of hope, illustrating that through innovative practices and
inclusive approaches, tourism can transition from a source of environmental strain to

a catalyst for sustainability and shared prosperity.
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A brief analysis of responsible tourism from the perspective of

ecological civilization
By WANG Xiaogiong', GAO Junqi!

(1. China Biodiversity Conservation and Green Development Foundation)
Abstract: At present, with the rapid development of the economy and society, the quality
of life of the people has been rising, and the tourism industry has become a new engine to
meet people’s new expectations for a better life. However, behind the “explosive” growth
of the tourism industry, it may have negative impacts on the local ecological environment,
social culture, biodiversity, resource utilization and other aspects. The development of
responsible tourism has also become an important focus for the tourism industry to
promote high-quality development based on the requirements of the era of ecological
civilization. This article analyzes responsible tourism behavior from the perspective of
ecological civilization, and combines the research and practice of responsible tourism led
by social organizations to propose that the healthy, mutually beneficial and win-win
tourism relationship advocated by responsible tourism is highly consistent with the
concept of ecological civilization. The mainstream development of responsible tourism
will become an important engine to promote the construction of ecological civilization.
Key words: Ecological civilization, responsible tourism, biodiversity, environmental

protection

WANG Xiaoqiong, GAO Junqgi. A brief analysis of responsible tourism from the
perspective of ecological civilization. BioGreen - Biodiversity Conservation and Green

Development. Vol. 1, January 2025. Total Issues 72. ISSN2749-9065
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Research progress on microplastic pollution in agricultural soil
By CHEN Yu!, LI Xiaoyong!*

(1. Hunan University of Technology, Zhuzhou Hunan 412007, China)
Abstract: In recent years, the pollution of Microplastics (MPs) in agricultural soil has
gradually received attention, and the environmental risks associated with it have become
increasingly recognized. More and more studies on the impact of MPs on the agricultural
soil environment have been conducted. This paper summarizes the research achievements
and progress so far regarding MPs in agricultural soil, especially the progress in research
on the impact of MPs on soil nutrients, the migration of heavy metals in soil, and soil
enzyme activity. It also clarifies the current status and characteristics of research on MPs
pollution in agricultural soil; discusses the main sources of MPs in farmland in China; and
summarizes and analyzes the impact of MPs on the nutrients and migration of heavy
metals in agricultural soil. The paper concludes that the sources of MPs in agricultural
soil are diverse, and agricultural plastic film is one of the main sources of MPs in
farmland, which has certain impact on soil nutrients, heavy metals, and soil enzyme
activity. The paper also discusses the problems existing in the current research on MPs
pollution in agricultural soil and presents prospects for future research.

Key words: Microplastics, farmland soil, soil nutrient

CHEN Yu, LI Xiaoyong. Research progress on microplastic pollution in agricultural soil.
BioGreen - Biodiversity Conservation and Green Development. Vol. 1, January 2025.
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Figure 1 Statistics of soil MPs pollution research based on Web of Science
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Empathy development of children in education for animals

By ZHANG Yuanyuan
(Researcher of General Education, One Health Research Institute, Wenzhou Medical

University)

Abstract: This article is compiled based on the author’s speech at the 2024 Nature
Education Academic Seminar at Beijing Normal University. The article includes “Basic
Information: The relationship between animal content and empathy development”,
“Phenomenon Observation: How animals are treated in nature education”, and “Practical
Guide: Application of the Life Care Mental Model Integrated Development Framework in
nature education”. In combination with the content of the book Life’s Meaning and One
Health with the author as executive editor, the article further elaborates on the thinking on
the development of empathy.

Key words: Empathy, animals, nature education, life care, One Health

ZHANG Yuanyuan. Empathy development of children in education for animals.
BioGreen - Biodiversity Conservation and Green Development. Vol. 1, January 2025.
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Analysis based on the public survey report on wetland protection in

the Yellow River Basin

By ZHAO Yuping'!, AO Xiang!, WANG Shuai?
(1. China Biodiversity Conservation and Green Development Foundation; 2. Yonyou

Network Technology Co., Ltd.)

Abstract: This paper is based on the results of a public survey on wetland protection
conducted in Qinghai and Shandong provinces from October to November 2023 as part of
the first phase of the project “Evaluation of the Effectiveness of Important Wetland
Protection in the Yellow River Basin”. It aims to understand the public awareness, public
participation and public satisfaction with wetland protection in the Yellow River Basin
from the aspects of wetland protection awareness, public participation willingness,
recognition of protection effectiveness, and satisfaction with protection effectiveness, and
identify existing problems, contradictions and conflicts in wetland protection, in order to
provide reference for wetland protection in the Yellow River Basin in terms of the
formation and improvement of the public participation mechanism for wetland protection.
Key words: Wetland protection, wetland protection effectiveness, public participation,

public satisfaction

ZHAO Yuping, AO Xiang, WANG Shuai. Analysis based on the public survey report on
wetland protection in the Yellow River Basin. BioGreen - Biodiversity Conservation and

Green Development. Vol. 1, January 2025. Total Issues 72. ISSN2749-9065
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Figure 1 Basic information of participants in the questionnaire survey
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Figure 3 Channels through which respondents learned about wetland protection
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Betousa stylophora (Lepidopetera, Thyrididae) has invaded China

By LIU Huajie
(Peking University, Beijing 100871, China)

Abstract: Galls made by Betousa stylophora (Lepidopetera, Thyrididae) parasitic on the
branches of the Phyllanthus emblica (Phyllanthaceae) was found on November 7, 2023
when the author traveling on a trail of Pingshan District, Shenzhen of Guangdong
Province, China. Later, the author saw the same galls again in the Nanshan District of the
same city. The size and shape of the gall are similar to that of gall made by Coccotorus
beijingensis or Coccotorus chaoi on the tree of Celtis bungeana (Cannabaceae). There
have been some studies about this gall and larvae of Betousa stylophora in Indian
literature. On December 10, 2024, the author returned to Shenzhen to check the situation
of that plant Phyllanthus emblica being parasitized by the insect Betousa stylophora and
found a bad fact that the invasion of this insect into China is getting worse after about one
year. The relevant departments of China should pay attention to avoiding the invasion
from expanding.

Key words: Invasion, Betousa stylophora, Phyllanthus emblica, gall, Shenzhen

LIU Huajie. Betousa stylophora (Lepidopetera, Thyrididae) has invaded China. BioGreen
- Biodiversity Conservation and Green Development. Vol.1, January 2025. Total Issues

72. ISSN2749-9065

1. Basic facts of the gall and the larva of Betousa stylophora

On November 6, 2023, we traveled along a trail in Pingshan District (Shenzhen City,
Guangdong Province, China), watching the interesting wild plants such as
Cinnamomum  burmanni, Syzygium hancei, Desmos chinensis, Mussaenda
kwangtungensis, Lithocarpus glaber, Antirhea chinensis, Tetracera sarmentosa, Ilex

pubescens, Jasminum lanceolaria, Aporosa dioica, etc. We also tasted the little fruits
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of Acronychia pedunculata (Rutaceae), which looks like a very small size ugly orange
and tastes very well.

In order to pick a few wild fruits of Phyllanthus emblica (Phyllanthaceae, formerly
Euphorbiaceae) with more than one meter high, I found some nodules on the twigs,
estimated to be some kind of galls made by insects. These galls are similar to the galls
made by Coccotorus beijingensis (= Coccotorus chaoi) common on Celtis bungeana
(Cannabaceae). Immediately I bit open a gall, then a small black bug in it was found.
It was impossible to judge what it is. On December 1, 2023, I came to Shenzhen from
Beijing for a meeting, and took the opportunity to climb the Tanglang Mountain near
the Southern University of Science and Technology twice, and encountered such galls
on the tree of Phyllanthus emblica again along the trail.

After returning to Beijing, I wanted to know exactly what species the black larvae are
in the gall of Phyllanthus emblica. Observing the appearance of the larva, basically
Coleoptera can be denied. I guessed it belongs to Lepidoptera. The reference books at
home are too limited to make sure its name. From the perspective of symbiosis or
parasitism, it is a good way to check insects by host plants. According to the locking
relationship between plant and insect, I was very lucky that it is the Betousa
stylophora (Lepidoptera, Thyrididae), which can be counted as a new record in
Shenzhen, China. So the Chinese name “yu-gan-zi-zhi-ying-wang-¢” (4 H F & B ¥
# ) was given (Liu HJ, 2024). The shape of gall is an ellipsoid, with two axes of
length 15-40mm and 6-15mm respectively. The length of larvae of Betousa
stylophora is 6-10mm, and diameter is 2-3mm. The head is brownish yellow, the body
is mostly pure black, and each one is very active when the gall is open.

The genus Betousa was established by the British entomologist Francis Walker
(1809-1874) in 1865 under the family Crambidae, who described only one species
Betousa dilecta, before the genus changed to the family Thyrididae. In EOL (2006) of
London Natural History Museum, Befousa contains still only this species, found in the
Moluccas, Woodlark Island, St. Aignan, Ternate and Fergusson Island. After 1895, a
large number of English literatures discussed another species Betousa stylophora

under the genus Betousa, and the authors were mainly Indian scholars.
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Phyllanthus emblica is common in southern China and is a kind of wild fruit, which
has been developed and utilized in China, but the detailed research on the insect
inside the parasitic gall has not been found. The plant is distributed in India, Sri Lanka,
Indochina Peninsula, Indonesia, Malaysia and the Philippines. In India, Phyllanthus
emblica is one of the most important local fruit trees, and scholars have studied it

more.

Fig.1 The galls on twigs of Phyllanthus emblica, containing one larva of Betousa stylophora in every

gall. The shape of galls is ellipsoidal to round. November 6, 2023, in Pingshan District, Shenzhen city.
According to the study of Sunil Pareek et al (2011), Prahad Swarnkar et al (2014),
Dhanoliya Neelesh et al (2017), and Saikat Gantait et al (2021), there are many kinds
of agricultural pests of Phyllanthus emblica, including Betousa stylophora, Gracilaria
acidula, Cerciaphis emblicai, Indarbela tetraonis, Virachola isocrates, Deuoderix
isocrates, Selepa celtis, Oxyrhachis tarandus, Nipaecoccus vastator, Odontotermes
spp., Myllocerus discolor etc. In comparison, the biggest damage is from the Betousa
stylophora.

Literature records that Betousa stylophora is mainly distributed in India, Sri Lanka,
Myanmar, Bengal, Hong Kong of China and Java (Haldhar et al, 2018). After a few
days to study a variety of literature (Haldhar et al, 2022; Patel et al, 1996; Bharpoda et
al, 2009; Meshram et al, 2003), I get the following results: Chinese scholars published

a paper listing diseases and pests total 17 class (Yang et al, 2012), and another paper
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listed diseases and pests total 35 class (Jiang et al, 2021), but did not contain the

species of Betousa stylophora described in this paper.

Fig.2 Close-up photos of the larvae of Betousa stylophora, collected in Pingshan District, Shenzhen
city on November 6, 2023.
According to the paper (Huang et al, 2023), the natural distribution of Phyllanthus
emblica is about 130,000 hectares in China, and about 38,000 hectares are planted
artificially, which has formed an industry, and the pests mentioned in this paper

should be studied carefully in advance.

Fig.3 Branches and fruits of Phyllanthus emblica, January 5, 2019, in Menghai County, Yunnan

Province.
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2. The Historical Review of Lepidoptera Research in China

The world records of family Lepidoptera are more than 600 species, and the number
in China is increasing. According to an article by Zhu Hongfu and Wang Linyao in
1981, most of the insects in this family are found in tropical and subtropical regions.
For example, there are more than 200 species in India, which is similar in South
America, but only 1 in Europe, 3-4 in northern Asia, and also in North America (Zhu
and Wang, 2021). The book Lepidoptera Records in China lists 18 species of moth,
but no species of this Betousa stylophora (Zhu and Wang, 2021). There are 21 species
of 9 genera in Jianfengling of Hainan with the largest number of species of
Lepidoptera in China (Liu YF, 1993), but this species Befousa stylophora has not been
recorded. Chen Hanlin (1994) said in his article that in 1992, China had reported 77
species of net moths (Lepidoptera), distributed in 21 provinces and regions, among
which Yunnan and Fujian have the most, with 28 species each. Chen Hanlin lists a
new record species Hypolamprus rubicunda Warren that may be related to Betousa
stylophora (Chen, 1994).

Betousa stylophora (Swinhoe, 1895) was defined by Swinhoe. This Swinhoe was not
the familiar Chinese British diplomat and naturalist Robert Swinhoe (1836-1877,
translated as 4fF7 or ¥ J& %), because he had died in 1895. According to the British
journal Nature, it was Charles Swinhoe (1836-1923), Robert’s brother, a British
naturalist of the Regional Lepidopteran entomology of India. Charles Swinhoe was
one of the eight founding members of the Bombay Natural History Society (Bombay
Natural History Society). He was also a British officer in India. He was a lieutenant
colonel in 1881 and promoted to colonel in 1885. He also liked birds, but contributed
mainly in entomology. Charles with the British-born journalist and entomologist
Everard Charles Cotes (1862-1944) jointly published the first part of Catalogue of the
Moths of India, Calcutta (1887-1889), and assisted in the compilation Lepidoptera
Indica. After Charles, the book was mainly composed by Frederic Moore (1830-1907).
Finally, some words about the scientific name should be noted:

Name 1: The name Betousa stylophora (Swinhoe, 1895) is commonly used by

scholars. In addition, Indian scholars occasionally use the following names:
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Name 2: Hypolamprus stylophora (Swinhoe, 1895), which has been approved by
GBIF (the Global Biodiversity Information Facility, 2023), which is also marked in
literature (Haldhar et al, 2018) and (Singh et al, 2015). The genus name Hypolamprus
was established in 1893 by the British entomologist George Francis Hampson
(1860-1936). According to Global Lepidoptera Index, it is the basionym of the
following:

Name 3: Rhodoneura stylophora (Swinhoe, 1895). It is equivalent to:

Name 4: Hypolamprus vinosata (Warren, 1908). The Warren in parenthesis refers to
William Warren (1839-1914), a famous lepidopteran entomologist in Britain.

For the above four names, the first three have zero observation records on iNaturalist,
and the fourth one has only one record (visit time is 2023.04.27), which shows that in

reality, it is difficult to observe.

3. Invasion is expanding, and should be taken seriously

One year later, from December 10-13, 2024, the author visited Shenzhen again and
successively inspected several trails in Longgang District, Pingshan District, Yantian
District, and Baoshan District to investigate the invasion situation of this insect. The
results of three days’ tracking confirmed an unfavorable fact: the invasion is
expanding and accelerating. Among 115 of the wild trees of Phyllanthus emblica
(Phyllanthaceae), 35 had galls of Betousa stylophora, with as few as 2-3 per tree and
as many as 10-20 per tree. Interestingly, there are usually more galls on the small tree
than on the large tree. Twelve galls were opened in field, each containing a live black
larva inside. Multiple specimens were collected for DNA sequencing and other studies.
Phyllanthus emblica is an important native wild plant and a potential wild fruit
resource. Based on the growth rate of the larva and the extent of invasion speed, this
insect species might have arrived in China before 2018. If no action is taken, the
consequences over several years could be unimaginable. One formal proposal is that
Shenzhen municipal government and biodiversity conservation departments of China
should pay attention to and study this insect, and come up with specific response

measurcs.
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Reflection on Global Biodiversity Framework target implementation
difficulties for private sector resulting from diffusion of responsibility

and collective inaction after CBD COP16

By HE Jingxiao
(CBD COP16 Representative of China Biodiversity Conservation and Green
Development Foundation)

Abstract: This article examines the situations faced by the private sector in meeting the
Kunming-Montreal Global Biodiversity Framework (KMGBF) targets following the 16th
meeting of the Conference of the Parties to the Convention on Biological Diversity (CBD
COP16) in Cali, Colombia. Drawing on the concepts of diffusion of responsibility and
collective inaction, as well as the Triangle of Inaction and Spiral of Inaction theories, the
discussion reveals how various actors - governments, businesses, and individuals - shift
accountability to one another. Ultimately, the robust regulation and a thorough shift
toward genuine and comprehensive actions to conserve biodiversity are essential for the
private sector to translate policy into practical and sustainable outcomes.
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Introduction
The 16th meeting of the Conference of the Parties to the Convention on Biological
Diversity (CBD COP16 or COP16) was held from the end of October to early

November 2024, in Cali Colombia. While the event garnered praise for centering
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Local Communities and Indigenous Peoples, it did not lay enough emphasis on the
private sector, which is a key player to fight against the biodiversity loss, even though
there was a Business and Biodiversity forum. Despite multiple global agreements
stressing business engagement, companies often find themselves paralyzed by the
phenomenon of diffusion of responsibility - assuming that governments, civil society,
or other corporations will take the lead. This inertia is compounded by collective
inaction, wherein stakeholders hesitate to act when others remain passive. In the wake
of COP16, reflecting on how these dynamics hinder private-sector compliance with
global biodiversity targets is crucial. By examining historical context, current policy
trends, and existing theories, this article explores why businesses struggle to

transform mission into tangible action.

CBP COP16 highlights

Colombia was intended to hold a “People’s COP”, for which local community and
indigenous people were for the first time ever put in the center of the stage, and the
world thus, knew much better their critical role in the biodiversity conservation.
Further, the Green Zone attracted more than 700,000 participants to learn about
biodiversity and its criticality and interaction with human beings (UNEP, 2024).
Besides the breakthrough success in terms of organization of the event for people, the
COP16 also achieved many global consensus, such as the Cali Fund decision that
stipulates that companies utilizing digital sequence information (DSI) from genetic
biodiversity resources in their products must contribute a portion of their profits or
revenues to the fund (WWF, 2024).

Additionally, COP16 was able to resume the discussion and add momentum on
ecologically or biologically significant marine areas (EBSAs) identification, and
facilitate moving forward regarding sustainable wildlife management and plant
conservation, which are definitely adding blocks to the implementation of the
Kunming-Montreal Global Biodiversity Framework (KMGBF) (CBD, 2024).

Despite its success in driving key agreements and outcomes, COP16 is also much

criticized due to its overly intense discussion schedule and poor planning, which
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resulted in the situation where the talk was extremely extended and the number of
parties stayed could not reach the “quorum” needed to reach consensus on key issues
(Carbon Brief, 2024).

In addition, the insufficient involvement of different stakeholders, observers, etc., in
the discussion was also mentioned by some attendants. The issue was believed to have
led to the situation that some discussions were ungrounded due to limited or even
absent input of experts and stakeholders. This article discusses the importance of
engaging and the difficulties faced by one key group of stakeholders - the private
sector, which is mentioned both in the Aichi Biodiversity Targets (CBD, 2020) and
KMGBEF (CBD, 2024).

Historical context of private sector involving in biodiversity conservation
International biodiversity frameworks, or, to a larger extent, many international
sustainable development goals related frameworks, have long acknowledged the
importance of the private sector in achieving global sustainable development goals.
The Aichi Biodiversity Targets 2011-2020 specifically highlighted the need for
business involvement; for instance, Aichi Target 4 called on governments, businesses,
and stakeholders to achieve or have plans in place for sustainable production and
consumption by 2020 (CBD, 2010). In Aichi Target 4, business is mentioned in
parallel with the governments and stakeholders, and the main point is to encourage all
levels to start taking actions towards sustainable production and consumption.
Interpretation may also direct the comprehension of this target to encouraging
collaboration. The key shortcoming is that it does not indicate the main responsible
body - governments, businesses, or any other stakeholders, which would largely lead
to the issue of lack of focus and dilution of responsibility. Consequently, the progress
of implementation of the corresponding target would be delayed or its importance
could even be ignored.

The Kunming-Montreal Global Biodiversity Framework (KMGBF), adopted at
COPI5 and guiding discussions at COP16, attempts to provide clearer direction and

stronger incentives for private sector action. Target 15 is also about both governments
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and businesses. It states that the governments’ work is to leverage legal,
administrative, or policy approaches to encourage and enable businesses to start
actions. For the business, they assess and disclose the relevant risks, communicate to
consumers to promote sustainable consumption patterns, etc., and help draw at least a
big picture of what to do regarding biodiversity for businesses and the private sector
(CBD, 2022).

Biodiversity is becoming the second most important topic in the sustainability world
after climate and the related Greenhouse Gas (GHG) emissions topic, especially after
several keystone publications. For example, the first Global Assessment of
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) released in 2019 sets the fundamental consensus of biodiversity and
ecosystem services loss for the whole world and also defines a common language to
measure, assess, and discuss, etc., the biodiversity issues (Ruckelshaus et al., 2020).
Post-2020 Global Biodiversity Framework and above-mentioned KMGBF set
renewed global targets and action guidelines according to the current condition.

In the regional policy, law, and regulation level, the European Union’s Corporate
Sustainability Reporting Directive (CSRD) entered into force in 2023 (European
Commission, 2023), which affects about 40,000 EU & 10,000 non-EU companies
(Ecoact, 2023). The EU Commission released the European Sustainability Reporting
Standards (ESRS) as a delegated act, in which Biodiversity is one among five
Environmental topics, namely, Climate change, Pollution, Water and marine
resources, Biodiversity and ecosystems, and Resource use and circular economy.
From then on, biodiversity became a topic to understand for the sustainability
manager in businesses in the EU.

For businesses or the private sector, since 2020, the Science Based Targets Network
(SBTN) has published many guidelines for the private sector to try to duplicate the
success of the Science Based Targets initiative (SBTi), which is an assessment and
net-zero target setting guidance for the private sector regarding climate and GHG
emissions. The Taskforce on Nature-related Financial Disclosures (TNFD) is the

biodiversity version of the Task Force on Climate-Related Financial Disclosures
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(TCFD). Its beta version was launched in 2023, and the official version was launched
in 2024. TNFD, as a reporting recommendation framework, successfully propagates
the concept and lets the private sector recognize the importance of biodiversity by
emphasizing the nature-related dependencies, impacts, risks, and opportunities. In
addition, in 2024, the Global Reporting Initiative (GRI), the most followed
sustainability reporting standard, updated their biodiversity standard; and the Carbon
Disclosure Project (CDP), a well-recognized environmental impact disclosure
standard and rating organization, included biodiversity topic data points.

All above-mentioned academic publications, policy, laws, regulations, guidelines,
standards, and national-level ones not mentioned though, contribute to the current

attention to biodiversity in the private sector.

Current situations

Despite the apparent and sound scientific results indicating that urgent actions from
all levels should be taken to stop biodiversity loss and conserve biodiversity, the
entire world has barely started effective actions compared to what are actually needed.
Much attention and focus, regarding biodiversity conservation, have been put on some
specific species, as urged and always reminded by the endangered lists, such as the
IUCN Red List of Threatened Species. It is not to state that protecting these “star
species” is not correct, but it is critical to think in a comprehensive way, when it
comes to biodiversity conservation - biodiversity encompasses ecosystem diversity,
species diversity, and genetic diversity, and the interaction of the three diversities.
The phenomenon of paying too much attention to ‘“star species” is easily and
commonly observed in all levels, i.e., government, private sector, NGOs, and the
public. Lack of awareness and scientific knowledge, especially about the priority of
actions, is one of the fundamental factors that lead to the ineffective actions.

The decision framework Mitigation Hierarchy should be well respected at the global
level to protect biodiversity. It provides a clear order of the actions to be taken,
namely, Avoidance, Minimisation or Mitigation, Rehabilitation or Restoration, and

finally Offsetting or Compensation (S Arlidge et al., 2018). The Science-Based

http://z.cbcgdf.org/ R :
106 2025615 | 1% | RE7215 SER



DFNIEN == 5@,% January. 2025 | 2025518

Targets Network (SBTN), a group of organizations providing guidance for the private
sector and cities to measure and set targets to reduce impacts on nature, does not
mention Offseting or Compensation. Instead, it includes Transform as a key action
pillar to encourage fundamental changes (SBTN, 2024). In short, the much more
effort should be made to avoid impacts on biodiversity to achieve effective
biodiversity conservation targets (Phalan B, Hayes G, Brooks S, et al., 2018). The
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) Global Assessment on Biodiversity and Ecosystem Services, published in
2019, serves as the milestone scientific report that unifies the understanding of
biodiversity and ecosystem services. The report categorizes the impacts on
biodiversity into five pressures, also known as the five direct drivers of biodiversity
erosion (IPBES, 2019). The private sectors, or to a larger extent, all human economic
activities, shall measure the impacts on biodiversity as categorized by the five
pressures, i.e., land- and sea-use change, direct resource exploitation, climate change,
pollution, and invasive species. After knowing the exact pressures on biodiversity, the
Mitigation Hierarchy should be followed to achieve the highest efficiency and

effectiveness of biodiversity conservation actions.

Triangle of Inaction Theory and diffusion of responsibility

The commonly observed inaction, ineffective, or insufficient actions in the private
sector can be explained by the Triangle of Inaction theory, constructed by Pierre
Peyretou, to explain the situation faced by the world in the context of climate actions,
that results in insufficient or even no action (Decathlon, 2024). The Triangle of
Inaction theory includes three key groups: Government (the State / public authorities),
the Private Sector (Companies), and Individuals. The theory depicts how three main
groups tend to shift responsibility for environmental action onto one another. Each
actor argues that another group holds the real power or should act first, creating a
cycle of passivity and delaying meaningful change. This theoretical model vividly

summarizes how diffusion of responsibility perpetuates collective inaction, leading to
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inadequate follow-through on the Kunming-Montreal Global Biodiversity Framework
at the practical and operational level.

The evolution of human civilization and development of society is accompanied by
the progress of the division of labor and growth of information, especially since the
beginning of the information era. In such progress, individuals is more and more
educated and trained with specific knowledge in more segmented domains rather than
by general education, which leads to the non-voluntary diffusion of responsibility in
the social level. Diffusion of responsibility is a concept in the field of social
psychology, describing a phenomenon where people are less likely to take
responsibility for their actions or inactions when others are present, which is known as
the bystander effect. In a larger context, i.e., at the societal level and even the whole
world, the bystander effect is easily and commonly observed, when it comes to the
sustainable development topics. The Triangle of Inaction is one example.

The spiral of Inaction is another theory that explains the current inaction situation
towards climate change fact at the societal level by mentioning four logical steps
(Bouman et al., 2022). The theory is specifically about climate action, but it is
applicable to actions to halt biodiversity loss. First, climate action of biodiversity
action may well threaten people’s or a group of people’s value, leading to “value
conflicts”. This “value conflict” can be interpreted as monetary or economic value
and, apparently, relatively short-term value. Second, the motivated people may not
know the means to make change, or they can also be faced with huge obstacles to
taking real actions. Third, when people make decisions, one may not take the impact
of the choices into consideration. Undeniably, people making decision can be the
situation that individuals make choices on the consumption or purchase, but it can
also be the decision maker either in the companies or the governments. In such
context, only lack of awareness and knowledge and the bystander effect can explain
the behavior of not taking into consideration the impact of the choices. Fourth,
inaction may be contagious, meaning that after observing inaction, one can be
encouraged to stay in inaction. Again, “one” can be both individuals and companies

and governments. The diffusion of responsibility is not only observed at individual
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level, but the companies always conduct benchmark activity to compare themselves to
their direct or indirect competitors and even sometimes the leader in other fields to
determine their own strategy or action plan. In this way, the inaction or ineffective or
inefficient green-washing initiatives of the largest or the most prestigious companies
are very likely to be considered as “good” references for their industry and their value
chain. Such companies are very influential, and thus, the inaction or “canny” way of

action would be passed throughout the whole private sector.

Taking responsibilities and starting meaningful actions

Taking responsibility seems not a trendy or fashionable world in today’s world of
consumerism and hedonism. However, the human being’s economic activities have
already passed the boundaries and limits within which we could say that our
operations are sustainable and safe, as illustrated by the Planetary Boundaries theory
(Richardson et al., 2023).

Taking responsibilities is based on the fact that an individual or decision maker, either
in companies or governments, is aware of the status quo, not only about climate
change or biodiversity loss, but more importantly, the relationship between human
activities and the climate and biodiversity and ecosystem services, as commonly
perceived in the dependency and impact pathways. The Triangle of Inaction Theory
underscores the importance of education and raising awareness, believing that
education and knowledge can break up the triangle of inaction.

However, as depicted in the Spiral of Inaction, one (individuals or companies) can
still stay inactive due to many reasons, e.g., lack of interests, inaction of others, etc.
(Decathlon, 2024) Therefore, being aware of the sole climate change or biodiversity
loss information may not necessarily lead to actions. Taking meaningful actions is
based on the comprehensive knowledge of human beings’ or companies’ dependency
and impact on biodiversity.

Furthermore, the Governments (the State / public authorities), as one actor in the
Triangle of Inaction Theory and a crucial functioning part of the whole society,

should definitely take their own responsibility. Spiral of Inaction Theory states that
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the governments and businesses can more easily overcome the barriers for individuals
(Bouman et al., 2022). Indeed, the governments and companies are more exposed to
the fact of dependency and impact and the relevant pathway information. Together,
the Governments and the Private sector shall act in duo to tackle the urgent
environmental problems that the world is facing. The Governments (the State / public
authorities) should proactively make effective new laws and regulations with rigorous
implementation in reality to enforce the change in the whole society (Mair et al.,
2024), and the Private sector should follow the laws, regulations, and standards
comprehensively, but not only convert the sustainability action into superficial

marketing and communication activities, without taking any substantial actions.

Conclusion

Addressing the implementation difficulties faced by the private sector to meet the
KMGBF targets requires breaking the cycle of diffusion of responsibility and
collective inaction. Governments and intergovernmental bodies play a pivotal role by
setting robust legal frameworks and holding businesses accountable. Yet companies
themselves must move beyond symbolic gestures, adopting transparent reporting and
science-based targets that demonstrate genuine progress. Overcoming this collective
inaction demands clear regulations, consistent enforcement, and a broader cultural
shift that values genuine biodiversity conservation over short-term gain. Ultimately, a
collaborative effort - coupled with greater awareness of the real impacts of inaction -

1s essential to reverse the current trend.
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The ecological impact of Thalia dealbata in China:

A non-native species analysis

By Francine Hou: King’s College Hangzhou School
Instructor: Luqin Sun, Dipont School of Arts and Science

Abstract: Thalia dealbata (T. dealbata), commonly known as powdery alligator-flag, is
an aquatic plant native to the southeastern United States, recognized for its environmental
and ornamental significance. However, its introduction to China has sparked concerns
due to its dominance, resilience, and unique pollination mechanisms, which may pose
risks to local ecosystems. This paper examines the current status of T. dealbata in China,
assessing its impact on biodiversity and ecosystem dynamics. Through a comprehensive
review of existing literature and field observations, we assess the invasive potential of the
species and classify it as a species of “high invasive risk” in China. Additionally, we
propose further research into the ecological impacts of its unique pollination mechanism
and have set up plausible methods of measuring the potential consequences that the
mechanism may have on local food chains and biodiversity.

Key words: Thalia dealbata, invasive species, non-native species, aquatic plant,

biodiversity, pollination mechanism

Francine Hou. The ecological impact of Thalia dealbata in China: A non-native species
analysis. BioGreen - Biodiversity Conservation and Green Development. Vol. 1, January

2025. Total Issues 72. ISSN2749-9065

1. Introduction

Thalia dealbata (T. dealbata), commonly known as powdery alligator-flag or powdery
thalia, is a species of aquatic plant native to the southeastern United States. As a
valuable plant, the Thalia dealbata has both environmental and ornamental value
(Chang et al., 2024). However, the dominance and resilience of the plant, paired with

its unique pollination mechanism, has raised concerns about potential ecological harm
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from this non-native species in China. This paper aims to explore the status of T.
dealbata in China and its implications for local biodiversity and ecosystem

management.

2. Background

T. dealbata is a perennial herbaceous species within the Marantaceae family,
commonly known as the powdery alligator-flag, hardy canna, or powdery thalia.

2.1 Morphological Characteristics

The emergent aquatic plant reaches a height of 100-250 cm, with foliage spanning
60-150 cm. The leaves are ovate-lanceolate to oblong, with dimensions of 20-50 cm
in length and 10-20 cm in width, and exhibit a hard, papery texture. The leaf surface
is gray green with purple edges, and the entire margin is smooth. The dorsal surface of
the leaves is covered in a waterproof white powder. (North Carolina Extension

Gardener Toolbox)

The flowers of this plant are arranged in sessile pairs and exhibit zygomorphy. Each
flower has three purple-colored sepals, and three petals fused at their base. They are in
bloom through the months of May to September with fruits throughout the summer
(Powdery Thalia, United States Department Of Agriculture Natural Resources
Conservation Service). Once the fruits turn brown, seeds can be collected from its thin

shell.
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2.2 Reproduction

As a plant in the Marantaceae family (Wilson & Morrison, 2000), the T. dealbata is
capable of a specialized pollination method known as explosive secondary pollen
presentation. This mechanism relies on the sensitivity of the flower stamen and style
(Aruli & Reddi, 1995), where vigorous movement triggered by a pollinator would
cause the style to be thrusted forward, depositing pollen onto the pollinator. Adapted
to this mechanism, the pollen grains of the T. dealbata are smooth and large as this
increases the surface area touching the stigma (Kennedy, 1978). This mechanism
serves two purposes: pollen deposition, where the sudden action forces the pollinator
into contact with the anthers, depositing pollen onto its body; and pollen collection,
where the motion facilitates the retrieval of pollen from the pollinator, ensuring
cross-pollination.

The mechanism is advantageous for the plants because it maximizes the efficiency of
pollen transfer while minimizing the amount of wasted pollen. Additionally, it ensures
that only the right pollinators - typically specific bee species - trigger the pollen
transfer (Davis, 1987), ensuring high reproductive success in the competitive
ecosystems in which they natively inhabit.

The effects of this pollination method on foreign environments will be explored later.
2.3 Native Habitat and Distribution

In its native range, T. dealbata is found in the southeastern United States, primarily in
states such as Florida, Louisiana, and Texas. (Flora of North America)

The plant typically thrives along rivers and lakes where the soil contains high levels
of organic matter and can tolerate nutrient levels similar to those found in wastewater
from typical single-family home septic systems (Powdery T., United States
Department Of Agriculture Natural Resources Conservation Service). This tolerance
makes it extremely adaptable and able to thrive in areas not suitable for the growth of

other more sensitive species, thus potentially creating a threat of invasion.
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3. Introduction to China

Although it is unclear what the original means of introduction of the T. dealbata to
China was, it is likely due to its ornamental or environmental value, especially in
purification and pollution control (Chang et al., 2024). The plant tolerates acidic,
alkaline, and water-logged soils and requires very little maintenance. Its adaptability
to a range of climates and ability to thrive in and improve eutrophic waters have made
it a valuable addition to artificial wetlands and urban landscaping projects in China
(Li, 2021), especially with the growing trend of urban greening.

That said, China’s booming economy and rapid urbanization is resulting in an
invasive species crisis (Ding etc., 2008), with a rapidly growing population of these
resilient, highly reproductive plants in the southwestern and eastern regions in
particular (Yan etc., 2014). With the increasing change in climate, the distribution of
these alien aquatic plants is reaching higher altitudes and larger regions, sharpening
the threat of invasive species (Wu & Ding, 2019). Although the plants may have
originally been introduced for their beneficial ornamental or environmental value, the
research on the long-term effects of certain non-native plants has not been made
enough to determine the net benefit of its introduction. Thus, it is imperative that steps
are to be taken to assess the invasive risk of aquatic non-native species like the T.

dealbata.

4. Positive Ecological Impacts

The T. dealbata, like many other non-native aquatic plants, can bring both immense
ornamental and restoration uses. They are a great addition to gardens and lakes with
their large round leaves and vibrant purple flowers. Additionally, the functional uses
of its planting are abundant and beneficial to environmental conservation and
restoration efforts.

4.1 Purification

The T. dealbata has been referenced in several studies for its effectiveness in purifying
polluted water. This includes the removal of excess Phosphorus through the synthesis

of biochar microspheres derived from T. dealbata (Cui etc., 2016), and the
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remediation of cadmium-containing soil, which would otherwise produce toxic rice if
planted directly (Genchi etc., 2020), by intercropping it between rice (Ni etc., 2024).
The ability to restore polluted soil is especially rewarding for agricultural production
and can enhance the efficiency of land use, providing economic benefits to the area as
well.

Nitrogen pollution is another severe environmental hazard that requires improvement.
For example, the excess nutrients degrade soil and create dead zones through
eutrophication of surface waters. Luckily, T. dealbata has also been found to have the
highest efficiency in total nitrogen removal compared to several others when planted
in constructed wetlands (Wu etc., 2021), thus making it an effective and natural way
of managing nitrogen pollution.

Studies have examined the allelopathic effects of T. dealbata and other macrophytes
on cyanobacteria (Zhang, 2011), using the aqueous root extracts of the plant.
Biochemical analyses of the samples showed that exposure to the extract reduced the
ability of the cyanobacteria to proliferate, likely due to the lipid peroxidation of the
cyanobacteria which damages the cell membrane and other key parts of the structure.
The study was concluded with a confirmation of the use of macrophytes like T.
dealbata to support ecological restoration.

T. dealbata has been demonstrated to offer the benefits of water purification, waste
biomass utilization, and increased productive land use, allowing for more agricultural
productivity for the area.

These research results have been applied in a Nanping sewage facility (Li, 2021) and

the plant has been found in lining artificial reservoirs and wetlands.

5. Negative Ecological Impacts

5.1 Effects on Native Flora

Previous research on the competition that the T. dealbata brings to the local ecosystem
has found that not only is the plant “highly aggressive” but also very reproductive and
holds “high risk of invasion” (Li, 2021). T. dealbata has also been tested to be able to

withstand two months of storage at zero degrees Celsius, making it a very tenacious
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and adaptable plant. Such resilience makes it a threat to local species as it will rapidly
expand in population and create high competition for resources in the area (Gioria,
2023). Ultimately, this results in the loss of biodiversity and the domino-effect of a
deteriorating local ecosystem.

There has also been incidence of T. dealbata plants in Hungary exhibiting a growing
Sugarcane mosaic virus infection (Agoston, 2023), a plant pathogenic virus that
causes the destruction of chlorophyll and thus hinders the growth abilities of
sugarcane plants (Lu etc., 1984). Although it is the first and only case of such
infection, the possibility of more undocumented cases is not negligible and could
further pose threats to the local plant population. If such infected species were to be
planted in alternation with rice as a method of reducing cadmium levels in the soil
(previously mentioned above), it would pose severe risks to the entire crop.

5.2 Effects on Fauna

The plant’s unique explosive pollination mechanism that, while well-adapted for its
native ecosystem, may have ecological consequences in its new environment that
warrant closer examination. The T. dealbata flowers are structured in a manner that
can inadvertently trap visiting pollinators, often leading to smaller insects being
trapped and starved to death within the floral tube. This phenomenon poses a
significant concern for native pollinator populations (Beth Chatto) and may be a
detriment to local plant diversity. The scarcity of pollinators, an issue that has already
plagued the globe due to pollution and rapid urbanization, would reduce the number
of plants that can successfully reproduce sexually through natural pollination. This in
turn reduces seed production, hinders plant regeneration and triggers a cascading
effect throughout the food web (Johnson etc., 2002). This collapse of the food chain
may also occur directly. If too many small insects - that are typically prey for other
water-residing organisms - are unintentionally trapped and killed by T. dealbata, it
results in a decline in population of these insects, leading to higher competition for
food resources for secondary consumers. In worse case scenarios, this pattern will
continue up the food chain, affecting all organisms in the local ecosystem. As a result,

the balance of the local ecosystem is disrupted and a loss in biodiversity ensues. The

http://z.cbcgdf.org/ ] :
117 202561 B | $1% | 257288 e



BANIRAMA —— Jﬁ' @'} January. 2025 | 202515

lack of biodiversity is well-known in the scientific community for altering ecosystem
productivity and destabilizing the stability of the ecosystem. If the T. dealbata has the
potential to become a dominating plant in the area, the scenarios above are worthy of

noting.

6. Invasive Potential

Although the T. dealbata has yet to be identified as an invasive species by major
environmental agencies, regional studies in the British Isles and areas in China have
identified it as having moderate ecological risk and invasive potential.

The plant also holds a score from the Australian Weed Risk Assessment (Gordon,
2010) index much higher than its cutoff of 6, making it a species of high invasive risk
(Chen & Ding, 2011). Perhaps a lack of consensus is what prevents the plant from

receiving a formal and universally recognized level of risk.

7. Conclusion

While further research is needed to fully understand its long-term impacts, initial
observations suggest that this non-native species has the potential to alter local
ecosystems through its resistance and adaptability to extreme temperatures and
environments. Unfortunately, the author has yet to find research or information on the
effects of the explosive style mechanism on the local insect population and pollination
status, but the author hopes that other researchers could one day gain the opportunity
and resources to complete a full study and reach a conclusion on said issue. This
would include measuring the number of insects that can perish in a sprig of T.
dealbata within a period of time and the species that are particularly vulnerable to the
trap. With a more measurable account of the potential damage done by the plant’s
pollination mechanism within non-native ecosystems, it would be much easier to
assess the overall risk of the plant. Until further research can be made, the T. dealbata
should be deemed a species of “high invasive risk” in China due to the compelling
risk identification mechanism found in this previous 2011 risk assessment paper:

(Chen & Ding, 2011). The author hopes that more studies can be made regarding T.
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dealbata and other non-native plants in China as its current prominence in local green

infrastructure could potentially lead to an abundance of unintended consequences.
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China’s Green Code for Fighting Plastics: To end plastic pollution

and fight for a better future

By WANG Xiaoqgiong!, WANG Jing'

(1.China Biodiversity Conservation and Green Development Foundation)
Abstract: The book China’s Green Code for Fighting Plastics was co-authored by
Zhejiang University of Science and Technology, China Biodiversity Conservation and
Green Development Foundation, Ecological and Environmental Publicity and Education
Center of Zhejiang Province, Hangzhou Research Institute of Chemical Industry and
other institutions, and was published by China Social Sciences Press in November 2024.
Coinciding with the convening of the fifth session of the Intergovernmental Negotiating
Committee to develop an international legally binding instrument on plastic pollution,
including in the marine environment (INC-5), it seems to be a fateful encounter, and it is
also a strong response to China’s consensus and actions to deal with plastic pollution. It is
hoped that this book can enable readers to have a better understanding of plastics, their
pollution and governance, and take actions, starting with the small “reducing plastics
consumption” and “picking up plastic waste” around them, to accumulate momentum and
energy to end plastic pollution and move towards a better green future.

Key words: Plastic pollution, microplastics, INC-5, Peoples vs. Plastics

WANG Xiaoqiong, WANG Jing. China’s Green Code for Fighting Plastics: To end
plastic pollution and fight for a better future. BioGreen - Biodiversity Conservation and

Green Development. Vol. 1, January 2025. Total Issues 72. ISSN2749-9065

http://z.cbcgdf.org/ ;
122 2025618 |51% | 2E7288 &


https://www.unep.org/inc-plastic-pollution
https://www.unep.org/inc-plastic-pollution

BODY REVIEW—— B %2

»e S0 sRen HHEREE

e

January. 2025 | 2025F1F

REsZER
5 & %15

e
..

5 W BAT mEM kW % B

TP LI oy Sl AACMTAR

RHERS I TIS?
FRpsuidsn
3 http://z.cbcgdf.org/
2025515 | 1% | 2E7288 &




CHLUMN == % % January. 2025 | 2025518

Three-leaf derris and mangroves are mutually exclusive and
mutually beneficial, and the protection is not a

life-and-death struggle

By ZHOU Jinfeng

(Fellow of the World Academy of Art and Science)

Abstract: This article is based on the author’s rich experience and thinking in frontline
wetland surveys for many years, and shares his views on whether three-leaf derris will
affect mangrove protection. This article believes that the three-leaf derris is a local
species, and there is a mutual growth and restraint between it and mangroves. Mutual
growth and restraint are inevitable laws in nature and are natural laws. This article
emphasizes that the core of protection in the context of ecological civilization is to
minimize and reduce human interference and damage as much as possible.

Key words: Three-leaf derris, mangrove, nature, biodiversity
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In early November 2023, ZHOU Jinfeng and ZHAO Derun went to Beihai, Guangxi to explore

mangrove protection

Rhizophora stylosa Griff. in the mangroves of Jinhai Bay, Beihai, Guangxi. Photo: ZHOU Jinfeng.
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The Motivation of Process Poetics: The literary imagination from

global citizens

By BAI Ya

(Founder of process poetics)

Abstract: The contemporary issues facing global citizens are not only political, economic,
and technological issues, but also ethical, philosophical, and poetic issues. In a narrow
sense, process poetics is a school of poetry that leads the poetic consciousness in the era
of ecological civilization. In a broad sense, it is a practice of poetry education that
undertakes the responsibility of global citizens and the new mission of the times. From
the motivation and imagination of process poetics to the practice of process poetry
education, it is deeply influenced by the background of the times and is a need for the
new mission of the times. This article briefly describes the influence of the power of the
times on the motivation of process poetics from the perspectives of ecology, technology,
and psychology.

Key words: Process poetics, process poetry education, Al poetry, ecological civilization
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