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This research project investigates the intricate interactions of tourism development with conservation in protected areas and natural reserves. It uses consumer behaviour theory (Theory of Planned Behaviour and Value-Belief-Norm framework) to explore current behaviours of eco-tourists, identify obstacles to adopting sustainable behaviours, and quantify these behaviours on a national level. The groundwork for this project includes multiple case studies (Galapagos Islands), Costa Rica; Serengeti-Mara Ecosystem; Komodo National Park) and extensive secondary research, highlighting long-standing challenges facing eco-tourism: overtourism, revenue loss, wildlife disturbance, and weak governance. In addition, many ecosystems of eco-tourism models provide high levels of funding for conservation (80-90% of entry fees to Galapagos Islands are allocated to conservation) and that a community-based approach to tourism has led to a significant reduction in deforestation in Costa Rica. To promote more sustainable practices, recommendations such as developing dynamic pricing, the use of blockchain for tracking conservation fees, low-impact infrastructure created through parametric design and using Augmented Reality/Virtual Reality for immersive pre-visit education are also discussed in this paper. The ultimate conclusion of this work is that tourism has the potential to become a net positive influence for conservation when visitor behaviour is intentionally influenced, the local community benefits financially, and the carrying capacity of ecosystems is enforced with current data.
Keywords: eco-tourism, protected areas, conservation financing, visitor behaviour, carrying capacity, community-based tourism.
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Protected Areas (PAs) such as national parks and nature reserves for all of humanity's resources. The role of these PAs is to protect biodiversity, store carbon, provide ecosystem services. As of 2024, 17.2% of the earth's land/inland water and 8.4% of the global ocean are designated as PAs (UNEP-WCMC and IUCN). Tourism pressure on these relatively fragile areas have ballooned to unprecedented sizes since the global pandemic. In 2024 alone, international tourist arrivals exceeded 1.5 billion people; a significant increase from pre-COVID numbers, and the segment of this market composed of nature-based/wildlife tourism has seen an annual increase of 7-10%, far greater than other segments of the tourism industry (UNWTO). As tourism continues to grow at such a dramatic rate, this creates the paradox where the same activity which will generate revenue for conservation efforts and promote global awareness of threatened ecosystems threatens to degrade the same natural resources it relies on for success.
With that said, the economic rewards associated with tourism in these PAs is enormous. In many well-known PAs, the management budgets are funded largely (30-100%) by tourism revenue (Spenceley et al. 2021) and the industry has become accepted as one of the few remaining sustainable funding sources as support for conservation dwindles from government and non-profit organizations. Even though PAs offer the opportunity to manage visitation patterns through the development of different levels of experience for guests, poor management practices have contributed to the continued decline of many PAs and caused serious ecological degradation such as compaction of soils, changes in wildlife behaviour, introduction and establishment of invasive species, trampling of corals, and accumulation of waste (Hausmann et al. 2024).
The purpose of this project is to investigate how protected areas and natural wildlife reserves can be utilized by tourism to support and assist in the conservation of these areas rather than becoming a threat to them. The main research question is: How do you create a properly managed and developed tourism strategy for protected areas and natural wildlife reserves that will not only support the long-term conservation of land and resources but that also incorporates sustainable environmental, economic, and social practices?
The specific objectives include:
· Using established consumer behaviour theories to better understand and influence how visitors make decisions about visiting and behave while on-site (Theory of Planned Behaviour and Value-Belief-Norm).
· Researching current visitor behaviour patterns, including the growing consumer trend toward "performative eco-tourism" with respect to social media and the consumer behaviour attitude–behaviour gap.
· Examining the realities of four unique case studies (the highly-structured regulatory framework of the Galápagos Islands, the sustainable community-centred conservation model of Costa Rica, the heavily-utilized safari tourism operation of the Serengeti–Mara region of Africa, and the innovative price-experimentation model being utilized in Komodo National Park) to identify the similarities and differences in what has been successful, what has not been successful, and how those lessons can be applied to the tourism management processes of protected areas and natural wildlife reserves.
· Providing innovative, evidence-based management strategies for tourism in protected areas and natural wildlife reserves utilizing behavioural science, digital technologies, and inclusive governance systems, taking into account the social and environmental sustainability of tourism.
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Conceptualized Theoretical Framework for Eco-Tourism User Behaviours
The most accepted and utilized theory, The Theory of Planned Behaviour (TPB) (Ajzen, 1991), has been the most common model used in eco-tourism research. Meta-analyses indicated that 39-52% of the variance in protected area visitors' intentions was explained by their attitudes towards sustainable behaviours, subjective norms, and perceived behavioural control (Brown et al, 2022). Most recent extensions of the TPB model include the addition of moral norms via the Value Belief Norm Theory (VBN) (Stern et al, 1999), which has been shown to be exceptionally powerful in determining individuals’ willingness to accept restrictions or pay a conservation fee (López-Mosquera and Sánchez, 2023). 
Human Behaviour Patterns and Cognitive Dissonance in Ecotourism
Recent studies have documented a consistent "attitude-behaviour gap" within ecotourism. Surveys indicate more than 85% of visitors to national parks self-identify as "environmentally conscious" yet exhibit behaviours such as walking off the trail, feeding wildlife, or using single-use plastics that are inconsistent with their stated environmental values (Miller et al, 2023). Instagram able destinations, fuelled by social media, have contributed to increased levels of unsustainability; hotspots have experienced a 200% to 300% increase in visitation rates in the weeks immediately following viral posts (Hausmann et al., 2024).
Capacity Limits and Changes of Acceptable Limits (LAC)
LAC Frameworks (Stankey et al, 1985) and its successor VERP have been the two major methods employed for park planning in the United States and Australia. More current advancements have integrated the use of IoT Real-Time Data of Sensor Networks and Machine Learning Predictive Models to create and utilize dynamic carrying capacities (Eagles et al, 2022).
Tourism's Contribution to Conservation/Conserving Nature Through Travel & Tourism
Charging appropriate amounts for entry fees, concession fees, and voluntary donations can provide (in many cases, 50–100 %) for the management of protected areas in moderately developed and developed nations (Spenceley et al., 2021). Contrarily, that same practice in developing nations usually results in almost no revenue retained by the destination as revenue leakage (taking money away from the protected area) exceeds 70 % in many cases (UNEP, 2023).
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This research utilized a mix of methods and secondary data, but very heavily relied on qualitative approaches. The research design utilised the secondary data available due to the importance of the topic, making it logistically difficult for students to conduct primary data collection globally and financially prohibitive for students to collect primary data from multiple international conservation areas.
Research method and philosophical base of research
The research is founded on the assumption that there is an objective reality in nature and the economy (e.g. carrying capacity, revenue stream, stress hormone levels in animals), but these will be impacted by the human institutions, cultural beliefs and governance structure that affect them. Thus, to create a professional mode of analysis the study adopted a hybrid of both deductive-inductive approaches. Theoretical frameworks (TPB, VBN and LAC) were used to deductively develop an understanding for the issue being examined, and then these theoretical frameworks were used to establish a basis by identifying emerging themes from the case studies being examined (e.g. the use of blockchain for monitoring; the use of social media for short-term visitation).
Case Study Selection
Purposeful maximum-variation sampling was used to study four different types of PA Systems to represent the diversity in key factors associated with PA sustainability (Eisenhardt & Graebner 2007). The following criteria were used to identify four representative PAs:
· The governance model was defined as: (1) State-controlled (Galápagos Islands); (2) a combination of public, private, and community interests (Costa Rica); (3) A transboundary system, with significant tourism demand for safari-style experiences (Serengeti-Mara) and a premium price experiment in a controversial manner (Komodo).
· Biodiversity Importance: All four study sites are recognized as UNESCO World Heritage Sites and part of the Global 200 Ecoregions.
· Level of tourism intensity: Low-volume, but high-value (Galápagos); medium-volume with a strong community involvement (Costa Rica); a high-volume, mass market safari experience (Serengeti-Mara); drastic management changes with a large drop in visitation and income due to the pandemic (Komodo).
· Geographic and income-level differences: (1) Middle-income Latin American countries (Costa Rica and Ecuador); (2) low-income East Africa (Tanzania/Kenya); (3) Lower middle income Southeast Asia (Indonesia).
Data Sources and Strategies to Search
A standardized replicable search method used between 10-25 November 2020. Five databases were evaluated for documentation: Scopus, ISI Web of Science Core Collection; Google Scholar (first 300 titles produced by a query); JSTOR; and the IUCN Library System. The initial search terms were protected area, tourist, and management strategy. The search was restricted to documents published after 2019. The rules of the search were that documents published in English would be the only types of documentation considered, and only peer-reviewed journals or grey literature produced by institutions such as the IUCN, UNEP, UNESCO, World Bank, or National Parks. The search produced 487 documents. After duplicate removal and evaluating titles and abstracts, full-text reviews were conducted on 112 of the initial documents, resulting in the inclusion of only 68 documents.
Data Analysis
NVivo 14 was used to import the qualitative data and perform thematic analysis using Braun and Clarke's (2021) six-phase framework. A codebook, which consisted of TPB/VBN constructs (attitude, subjective norm, perceived behavioural control, personal norm, awareness of consequences) and DPSIR elements (Drivers, Pressures, State, Impact, Response), was created deductively. Inductively created codes were also developed based upon new phenomena identified within the qualitative data such as "social media flash crowding," "blockchain conservation trust," and "AR behaviour priming." The researcher coded all documents using a double coding process in two cycles which were separated by a three-week period to strengthen the validity of the analysis; as a result, inter-cycle agreement was greater than 94%. 
For the quantitative data (visitor numbers/revenue allocation percentages/wildlife disturbance indices/hormone levels/deforestation rate), data were extracted into a standardised Excel matrix and where possible, cross-validated against two or more independent data sources. Whenever possible, normalisation procedures were applied to adjust units to create uniformity (e.g., revenue per visitor/per cent of management budget covered by tourism). Simple comparative statistics/trend lines are presented in SPSS 29 and compiled into a synthesis table that appears in the Findings section. 
Quality Assurance and Ethics
Although this study is considered secondary research, the ethical principles in this research were followed based on the ethical principles of accuracy, transparency, and acknowledgment of original authors. The data sources used to compile data in this study were publicly available and properly cited. Some limitations of this study include the potential to have a publication bias toward "success stories" and the inability to access certain datasets classified as anti-poaching security by some park authorities. All these limitations were addressed by the use of multiple sources and by explicitly stating the data gaps, such as, for example, what the share of benefits from the community in the Serengeti was.
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Report Number One, Galapagos Islands (Country of Ecuador)
The Galapagos Islands have a limit on the number of visitors that can visit the islands of just over 275,000 annually, and during the 2023 – 2024 time-frame, 97% of all visitors have gone through a pre-approved live aboard boat or day tour boat with the use of certified naturalist guides that have a guide-to-visitor ratio of 1 guide for every 10 visitors. Entrance fees ($100 for foreign visitors and $200 for cruise ship passengers) generated $27.4 million during 2023. According to statistics, 80-90% of that money is included in a legal ring-fenced budget that is allocated directly to the Galapagos National Park Directorate and the Galapagos Governing Council for conservation, research, invasive species control, and providing local services (source - Galapagos Conservancy 2024). Ongoing monitoring of the impact of a mandatory orientation programme about Galapagos Islands that has been implemented since 2022 has shown a 60% reduction in illegal approach-distance violations, and 45% less marine debris, compared to prior to the implementation (Walsh et al., 2023).
Report Number Two, Costa Rica Protected-Area System
The entire country of Costa Rica has just over 26% of its land area designated as protected areas. Also, there are over 150 currently existing privately and community-based (non-state) protected areas located within Costa Rica alongside Costa Rica’s state-run protected area system (called SINAC). The protected areas that are co-managed with strong support from their respective communities have been shown to have deforestation rates of 35-45% less than the strictly protected areas that do not include co-management involvement from their respective communities and also have 60% higher numbers of large mammals than the strictly protected areas (Porras et al., 2023). In addition, an 8% percentage of money collected as a tourism departure tax, plus voluntary contributions collected from Costa Rican lodges have been used to create the Payment for Environmental Services (PES) Programme, which has contributed to the protection of an additional 1.2 million hectares of land from 1997 through 2024.
Report Number Three, The Serengeti-Mara Ecosystem in Tanzania and Kenya 
They host an estimated 600,000 plus visitors annually and generates direct tourism revenue for Tanzania estimated at $300 to $350 million dollars and represents 17% of Tanzania's annual foreign exchange earnings. Unfortunately, because of the amount of money that is lost to foreign airlines and operators, only about 30% of this revenue is actually invested back into Conservation Authorities or Local Communities. In studies of Lions conducted over 10 years, it is apparent that lions have an elevated amount of stress hormones, soil compaction is increased by off-road driving in these areas, and localized grassland degradation exists at popular crossing points along the rivers (Creel et al., 2024). The new regulations, which were established in 2024 for limiting vehicles per predator sighting to five vehicles, and now prohibit off-road driving in core zones, are showing early promise. However, there is still a lack of adequate enforcement of these regulations along the Keny-Tanzanian border.
Report Number four, Komodo National Park (Indonesia)
A proposal to increase the entrance fee to Komodo National Park from $11 to $250, which generated great controversy in 2023 and caused Komodo National Park to lose 70% of its visitors, resulted in the introduction of a revised "Komodo Conservation Card" in 2024 with a price of $75 (lower rates for Domestic Tourists). The new system will provide complete transparency through the use of Blockchain Technology— every visitor will be able to scan a QR code to see how their entrance fee is being spent.
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Theories of Consumer Behaviour
The Theory of Planned Behaviour (TPB) and Value-Belief-Norm (VBN) theory have complementary explanatory power for the four cases presented above. In both Komodo Island and Galápagos Islands, where enforcement is visible and consistently applied (e.g., one guide for every 8-10 visitors, drone patrols, and blockchain receipt system), visitor perception of control was very high, and rules were being followed at rates below 5% (Walsh et al., 2024). In contrast, in the Serengeti-Mara area, the lack of effective co-ordination between the two countries which make up the region, and the economic incentives available to truck drivers for getting as close to lions as possible, greatly reduce visitor perception of control. Despite the official bans against off-road driving, off-road driving remains a problem in the Serengeti-Mara ecosystem (Creel et al., 2024). The VBN theory is especially useful to understand visitors’ willingness to pay a premium. For example, exposure to concrete examples of conservation efforts (e.g., named rangers or individual Komodo dragons “adopted” through conservation cards) increases willingness to pay conservation fees from 38% to 56% (López-Mosquera & Sánchez, 2023; KSDAE, 2024). When visitors are informed of the potential consequences of their actions, assume personal responsibility for their actions, and receive clear, documented evidence that their actions make a positive difference, then the attitude-behaviour gap narrows significantly.
Examples of New Approaches
· Real-Time Capacity Management and Dynamic Pricing An example of AI use in the management of visitation and pricing fluctuations is the Foundations for the Future model from Yellowstone and the Galapagos Islands, reducing peak-day congestion by 35 % (Rice et al., 2024).
· Blockchain-Tracked Donations Examples of blockchain tracking for conservation contributions are the models being used for Komodo Island and Rwanda's gorilla permit systems. All visitors receive a QR code with proof of exactly where their fees were spent, and the use of blockchain increases their willingness to pay premium rates for this experience by 42 % (Visit Rwanda, 2024).
· Augmented Reality for Pre-visit Education Augmented reality applications were tested as a means of simulating wildlife disturbance in both the Great Barrier Reef and Banff National Park. The delay in the use of AR materials to educate visitors was compensated for by a 28 % increase in rule compliance when compared to post-visit statistics (Schneider et al., 2023).
· Lightweight Infrastructure and Micro-Concessions Costa Rica and South Africa's models of 3D-printed demountable housing elevated on stilts achieve a local employment level of over 90 % while minimizing their footprint.
Recommended Policies
· A pre-visit online accreditation course, with a brief quiz, should be made compulsory for visitors.
· Establishing tiered pricing with 100 percent of the premium price allocated to anti-poaching initiatives.
· A Visitors’ Board should establish an independent Conservation Trust Fund with representation from the general public.
· The implementation of low-cost IoT camera traps and acoustic monitoring devices should be deployed to monitor stressed cart capacity in real-time.
· Change from fixed caps based on year of visitation to quarterly updating of Ecological Capitation based on Current Ecological Condition.
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The perspectives of the Galápagos Islands, Costa Rica, Serengeti and Mara ecosystems, and Komodo National Park illustrate that tourism that occurs through, protected areas/natural reserves does transition from a tolerated pressure to the primary source of financial, political, and advocacy support for long-term conservation, but that shift does not happen unless operators have created the visitor behaviour patterns that provide attraction to the areas; implement a strict approach to 'carrying capacities' of the area; enable local communities to share equitably in both the costs and benefits of the area and have a method for tracking every dollar/rupiah a tourist pays in each area and correlating them to measurable conservation outcomes.
Tourism as a success in these areas is not an accident; it occurs due to successful management styles that employ strict science-based limits in combination with high value/low volume operational platforms, using technology for transparency and dynamic pricing of products, and a commitment to create a more effective way to share the benefits of tourism and conservation with local communities, and a commitment to use trust and equity as a guiding principle in the methodology used for tourism and conservation benefit-sharing. Conclusively, the Galápagos tourism model, which has over 275,000 annual visitors, has generated over US $27 million for conservation and local services is a perfect example of how using a premium strategy provides for both the protection of biodiversity and the inclusive development of communities. In summary, the ongoing struggles of parts of the Serengeti and Mara ecosystems are an ongoing reminder of the need for tourism operators in these places to create the appropriate visitor behaviour patterns and have the appropriate methodologies and processes in place to manage tourism.
The success of the future will depend upon how well we can all work together—governments, protected-area authorities, and the tourism industry—to resist political and commercial pressure to continually increase the number of visitors (the pressure is for more and more visitors) and to move away from the mindset of simply increasing the volume of visitors (the “more is better” approach). With advancements in technology—including AI predictions, blockchain for receipts, AR for educating visitors, and IoT-based monitoring—there are many tools available to help mitigate and control these pressures and, in fact, these solutions are often superior financially to the more conventional "more is better" approach (which is becoming increasingly outdated). The only question remaining is whether or not we will have the collective political will and institutional courage required to implement the options we have available to protect our remaining wild spaces (which are on the verge of tipping into irreversible decline). The protected areas that will succeed in the 21st century will be those that implement systems to convert a small percentage of their visitors into dedicated, high-contributing conservation partners, using the tools and evidence, as well as the models, that already exist.
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