


Ecotourism Under Pressure: Analyzing the Socio-Economic Impacts of COVID-19 on Peri-Urban Conservation Sites in the Democratic Republic of the Congo.
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ABSTRACT

	Aims: This study aims to analyze the multidimensional impacts of the COVID-19 pandemic on the ecotourism industry in Kinshasa, specifically evaluating how the crisis affected financial stability, operational management, and the resilience of peri-urban conservation sites.
Study design:  The research employed a descriptive and analytical cross-sectional study design, utilizing a mixed-methods approach that combined quantitative surveys with qualitative strategic analysis.
Place and Duration of Study: The study was conducted at two emblematic sites in the Mont-Ngafula commune of Kinshasa, Democratic Republic of the Congo: the Lola ya Bonobo sanctuary and the Lac Ma Vallée site, between December 2023 and December 2024.
Methodology: Data were collected from a sample of 70 stakeholders (visitors, site managers, and local communities) using structured questionnaires and semi-structured interviews. Spatial analysis was performed using GPS georeferencing and GIS software (QGIS/ArcGIS). Sectoral resilience was evaluated through a SWOT matrix (Strengths, Weaknesses, Opportunities, Threats), cross-referencing internal management variables with external pandemic-induced shocks.
Results: Findings reveal a severe economic collapse, with 83% of respondents reporting significant income loss and an 86% cancellation rate for planned visits. Operationally, 63% of sites were forced to reduce staff to survive. The SWOT analysis identified that while the sites possess high ecological value, they face existential threats from unplanned urbanization and lack of public investment. However, the crisis acted as a catalyst for a digital transition and a strategic pivot toward the domestic market, particularly among the youth (46% of the sample).
Conclusion: The pandemic exposed the vulnerability of the "extra-centric" tourism model reliant on international flows. To ensure long-term survival, ecotourism in Kinshasa must transition toward a domestic-led paradigm, integrating conservation into urban public health and resilience planning.
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1. INTRODUCTION 

Ecotourism has emerged as an essential paradigm in response to the major environmental and socio-economic crises of the 21st century. As global ecosystems face an unprecedented decline in biodiversity, this model serves not only as a sustainable alternative to mass tourism but also as an inclusive conservation strategy that enhances the well-being of local communities (TIES, 2015). Prior to the global health crisis, the tourism sector was a vital engine of global growth, representing the world's third-largest export sector and generating more than 20% of the Gross Domestic Product (GDP) in several developing economies (UN, 2020).
However, the emergence of the COVID-19 pandemic—declared a Public Health Emergency of International Concern by the World Health Organization (WHO)—abruptly interrupted this momentum. The ecotourism sector, intrinsically reliant on international mobility and interaction with fragile natural environments, was severely impacted. According to the World Tourism Organization (UNWTO, 2020), the financial impact in the first half of 2020 was three times greater than that of the 2009 economic crisis, plunging the industry into an unprecedented multidimensional paralysis.
Africa, whose tourism competitiveness relies heavily on its unique natural heritage, has faced disproportionate consequences. For economies dependent on "nature-based tourism," the indicators are alarming: the Seychelles recorded a 71% drop in international arrivals, threatening a sector that indirectly accounts for over 55% of their economy (World Bank, 2020). Major destinations such as Egypt, Morocco, and South Africa have had to deploy emergency public policies to mitigate the collapse of revenues and the surge in sectoral unemployment (Policy Center for the New South, 2024).
The Democratic Republic of the Congo (DRC), despite an exceptional ecological potential often referred to as the "green lung" of Africa, has not been spared by this systemic chaos. While the Congolese tourism industry experienced a peak phase post-independence, it has suffered for several decades from a structural deficit in development and promotion (IOSR-JHSS, 2022). The pandemic acted as a catalyst for existing vulnerabilities, suffocating an already fragile industry. Given this situation, the need to rethink ecotourism in the DRC from a post-COVID resilience perspective has become imperative, particularly in the province of Kinshasa, the country's main gateway and nerve center.
This study aims to analyze the specific impact of COVID-19 on the Congolese ecotourism industry through an empirical approach. By focusing the analysis on the Lola ya Bonobo sanctuary and the Lac Ma Vallée site, the objective is to establish a framework for understanding sectoral resilience and to formulate strategic recommendations for a sustainable recovery within the Kinshasa megacity.


2. material and methods / experimental details / methodology 

The present study was conducted over a twelve-month period, extending from December 2023 to December 2024.
2.1. Description of Study Sites
The research was carried out within two major ecotourism hubs of Kinshasa’s green belt, located in the peri-urban commune of Mont-Ngafula. Although these sites differ in their operational objectives, they share a common ecosystem within the Lukaya Valley, characterized by primary forest remnants and remarkable biodiversity.
On one hand, the Lola ya Bonobo Sanctuary (Figure 1) constitutes a 35-hectare reserve exclusively dedicated to the ex-situ conservation of the Bonobo (Pan paniscus), an endemic species of the DRC. Its management model is based on the strategic triptych "Rescue-Rehabilitate-Release," aiming to save orphans from poaching for subsequent reintroduction into their natural habitat. Beyond its biological mission, the sanctuary incorporates a strong socio-educational dimension, welcoming over 11,000 visitors annually and actively supporting health and education infrastructures for riparian communities.
On the other hand, the Lac Ma Vallée site (Figure 1), located approximately 30 km from the city center, serves as a major recreational ecotourism complex. This artificial lake, with a depth of 22 meters, is nestled within a preserved forest massif that acts as a refuge for the capital's peri-urban biodiversity. In contrast to the sanctuary, its vocation is primarily focused on nature-based leisure (6 km hiking trails, kayaking, ziplining), while maintaining an essential role in ecological regulation and scientific research for the Kinshasa basin.
[bookmark: _GoBack]The interaction between these two sites provides a representative analytical framework for the challenges of ecotourism in the DRC, where the strict protection of wildlife (Lola ya Bonobo) coexists with the sustainable exploitation of forest landscapes for recreational purposes (Lac Ma Vallée).
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Figure 1. Structural and biological overview of the study sites. (A) Visitor reception center and administrative infrastructure at the Lola ya Bonobo sanctuary; (B) Bonobo specimen (Pan paniscus) foraging within the natural habitat of the sanctuary; (C) Panoramic view of the artificial lake and the surrounding forest canopy at the Lac Ma Vallée site; (D) Entrance hall and main access gate to the Lac Ma Vallée ecotourism complex
2.2. Technical Materials
The collection of biophysical and socio-economic data utilized the following tools:
· GPS Receivers: Used for the georeferencing of key infrastructures and site boundaries.
· Survey Instruments: Structured survey forms and field logs were employed for semi-structured interviews.
· Digital Devices: Mobile terminals were utilized for photographic documentation of the visible impacts caused by the sanitary crisis.
2.3. Methodological Approach
This research adopts a mixed-methods approach (combining quantitative and qualitative data) structured around three main axes:
2.3.1. Sampling and Data Collection
A simple random sampling method was utilized, totaling 70 respondents, including visitors, site managers, travel agencies, and local community members. Primary data sources (field surveys) were supplemented by a comprehensive literature review (secondary sources), including reports from the UNWTO (UN Tourism) and internal site statistics.
2.3.2. SWOT Analysis
A Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis was conducted to evaluate the sector's resilience in the face of COVID-19. This matrix facilitated the cross-referencing of internal factors (site management) with external factors (the sanitary crisis and public policies).
2.3.3. Data Processing and Analysis
Data processing followed a rigorous three-stage protocol:
1. Tabulation and Coding: Manual analysis and systematic coding of the survey forms.
2. Statistical Analysis: Processing of descriptive data using Microsoft Excel and Word for quantitative characterization.
3. Spatial Analysis: Mapping and processing of geographic coordinates were performed using QGIS 3.x, ArcGIS, and Google Earth software.
4. Strategic Modeling: Formulation of adaptation strategies—categorized as offensive, defensive, and survival—to support the post-pandemic recovery of ecotourism.
3. results and discussion

3.1. Sociodemographic Profile of the Sample
The study is based on a sample of 70 respondents. The sociodemographic profile, including gender and age distribution, is summarized in Table 1.
The masculine predominance (59%) within the sample may be attributed to persistent gender disparities in access to leisure activities and formal employment in the Congolese tourism sector. From a generational perspective, the high representation of the 19–30 age group (46%) underscores that peri-urban ecotourism in Kinshasa primarily attracts a young, dynamic population that is potentially more sensitive to environmental issues. This "youthfulness" of the audience represents a strategic lever for biodiversity conservation awareness campaigns, particularly for flagship species such as the bonobo (Pan paniscus).
Table 1. Sociodemographic characteristics of respondents (N=70)
	Variables
	Categories
	Frequency (n)
	Percentage (%)

	Gender
	Male
	41
	58.6

	
	Female
	29
	41.4

	Age Groups
	< 18 years
	18
	25.7

	
	19 – 30 years
	32
	45.7

	
	31 – 50 years
	16
	22.9

	
	> 50 years
	4
	5.7

	Total
	
	70
	100.0



3.2. Impact of COVID-19 on Site Management and Operations
The pandemic profoundly disrupted the internal organization of both the Lola ya Bonobo sanctuary and the Lac Ma Vallée site. Table 2 cross-references the perceived intensity of the impact with major operational changes.
The fact that 80% of respondents categorized the impact intensity as "high" demonstrates the extreme vulnerability of ecotourism structures to exogenous shocks. Staff reduction (63%) served as the primary adjustment variable to ensure the economic survival of the sites, albeit at the expense of technical supervision quality. This situation reveals a critical lack of emergency financial support mechanisms for protected areas and private sanctuaries in the DRC. Nevertheless, the rapid integration of sanitary protocols (24.3%) demonstrates a notable organizational adaptive capacity, which is essential for maintaining visitor confidence in a post-crisis context.
Table 2. Perceived impact and operational changes induced by COVID-19
	Variables
	Categories
	Frequency (n)
	Percentage (%)

	Impact Intensity
	High
	56
	80.0

	
	Moderate
	10
	14.3

	
	Low
	4
	5.7

	Main Change
	Staff reduction
	44
	62.9

	
	Sanitary protocol integration
	17
	24.3

	
	Partial closure
	9
	12.8

	Total
	
	70
	100.0



3.3. Economic and Behavioral Consequences
The sanitary crisis acted as a major deterrent to tourism consumption and compromised the financial stability of both local populations and site managers (Table 3).
The correlation between the sharp decline in income (83%) and the massive cancellation of stays (86%) highlights the sector's critical dependence on visitor flows. Unlike other regions of the world where domestic tourism was able to compensate for the loss of the international market, the results here indicate a global collapse. The revenue decrease stems primarily from the drop in service and product sales (77%), suggesting that even local visitors reduced their discretionary spending. This economic fragility underscores the imperative to diversify ecotourism funding sources—such as carbon credits, international sponsorships, and state subsidies—to reduce sole reliance on gate receipts.
Table 3. Revenue dynamics and tourism behaviors (N=70)
	Variables
	Categories
	Frequency (n)
	Percentage (%)

	Income Variation
	Decrease
	58
	82.9

	
	Stability
	10
	14.3

	
	Increase
	2
	2.8

	Causes of Decrease
	Drop in sales (services/products)
	53
	76.8

	
	Reduction in working hours
	12
	17.4

	
	Job loss
	4
	5.8

	Impact on Travel
	Stay cancellation
	60
	85.7

	
	Trip postponement
	8
	11.4

	
	No impact
	2
	2.9



3.4. Sanitary Perception and Preventive Measures
The resilience of the study sites depended on the adoption of strict sanitary protocols (Table 4). Although only 6% of respondents identified a positive case within their immediate family circle, vigilance remained absolute.
The "negative to very negative" sentiment expressed by 100% of the respondents reflects deep psychological and social distress, linked not only to the viral risk but also to the induced economic precariousness. Regarding prevention, the ubiquity of mask-wearing (49%) and social distancing (39%) demonstrates that Kinshasa’s ecotourism sites rigorously applied directives from the WHO and national authorities. This strict compliance is an asset for "rebranding" the DRC as a safe destination. Furthermore, universal access to information (100%) confirms the effectiveness of internal communication channels and the media in disseminating barrier measures.


Table 4. Risk perception and preventive measures at the sites (N=70)
	Variables
	Categories
	Frequency (n)
	Percentage (%)

	Risk Perception
	Very Negative / Negative
	70
	100.0

	Main Preventive Measure
	Mask-wearing
	34
	48.6

	
	Social distancing
	27
	38.6

	
	Handwashing/Sanitization
	9
	12.8

	Information Access
	Yes
	70
	100.0



3.2. SWOT Analysis of Ecotourism in Kinshasa Amidst COVID-19
The SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis evaluates the resilience of Kinshasa’s ecotourism sector and the specific study sites (Lola ya Bonobo and Lac Ma Vallée) by cross-referencing internal dynamics with external environmental factors.
3.2.1. Strategic Diagnosis of Ecotourism in Kinshasa
The macro-systemic analysis presented in Table 5 reveals that Kinshasa’s ecotourism sector relies on robust but vulnerable endogenous natural capital. The diversity of identified sites—listed as Strengths (e.g., Botanical Garden, N'sele Park)—contrasts with major structural Weaknesses, notably the geographical isolation of conservation zones and a weak culture of environmental protection.
The interpretation of these data suggests that the COVID-19 pandemic acted as a revealator of the sector's excessive dependence on international flows. Faced with the Threats of unplanned urbanization and pollution, the resilience strategy must leverage Opportunities for digitization and the promotion of domestic tourism. By targeting the capital’s young population, managers can transform a sanitary constraint into a lever for internal growth, thereby securing biodiversity financing independently of global crises.
3.2.2. Comparative Resilience Analysis of Study Sites
The cross-interpretation of site-specific results (Table 6) distinguishes two distinct post-crisis development trajectories:
A. Lola ya Bonobo Sanctuary: The sanctuary derives its Strength from world-renowned expertise in ex-situ conservation. However, Table 6 highlights a critical Weakness: its reliance on a niche audience and external funding. The pandemic exacerbated Threats related to the erosion of international revenue, making a transition toward diversification Opportunities imperative. This includes paid educational programs for local residents and public-private partnerships to ensure the continuity of bonobo care during periods of unstable tourist flows.
B. Lac Ma Vallée: Conversely, Lac Ma Vallée exhibits Strengths focused on recreational versatility (sports, relaxation, landscape), providing it with better natural resilience within the local market (Table 6). Nonetheless, the analysis reveals Weaknesses regarding environmental management and visibility. The scientific interpretation of Opportunities indicates that the site could become a major hub for urban sports ecotourism. To counter the Threats of lacustrine ecosystem degradation, infrastructure reinforcement must be accompanied by strict regulation of carrying capacity to preserve the site's integrity.
3.2.3. Synthesis of Strategic Interactions
By integrating data from Tables 5 and 6, it is evident that the sustainability of ecotourism in Kinshasa depends on an integrated approach. Reducing internal Weaknesses (infrastructure, awareness) is a prerequisite for seizing post-COVID-19 market Opportunities. The analysis demonstrates that ecotourism should no longer be perceived as a luxury activity for foreign visitors, but as a vital ecosystem service for the resilience of the Kinshasa megacity against future climate and sanitary challenges.
Table 5. SWOT Matrix of Ecotourism in Kinshasa (Macro Scale)
	Strengths (Internal +)
	Weaknesses (Internal -)

	• Rich Natural Heritage: Diverse ecosystems and sites including the Botanical Garden, N’sele Park, and the Lukaya Valley.
• Demographic Potential: A large, young population representing a significant market for domestic proximity tourism.
• Institutional Engagement: Ongoing technical support and expertise from international and local environmental NGOs.
	• Infrastructural Deficit: Geographic isolation of specific sites and a lack of specialized or reliable tourist transportation.
• Weak Ecotourism Culture: Limited awareness and understanding of ecotourism concepts among the local population.
• Financial Dependency: High vulnerability to fluctuations in international tourism flows and foreign funding.

	Opportunities (External +)
	Threats (External -)

	• Domestic Tourism Recovery: Post-pandemic resurgence in local interest for green circuits and nearby nature retreats.
• Digital Transformation: Adoption of ICT for digital marketing, social media promotion, and online reservation systems.
• Environmental Education: Increasing public awareness regarding the protection of urban biodiversity and ecosystem services.
	• Urban Sprawl: Intense land pressure and unplanned urbanization encroaching upon protected green spaces.
• Anthropogenic Pollution: Inefficient waste management systems negatively impacting the aesthetic and ecological value of sites.
• Systemic Instability: Recurrent health risks and low political prioritization of the tourism sector within national budgets.








Table 6. Comparative SWOT Analysis: Lola ya Bonobo vs. Lac Ma Vallée
	Categories
	Lola ya Bonobo (Sanctuary)
	Lac Ma Vallée (Leisure & Recreation)

	Strengths
	• World-renowned expertise in ex-situ conservation.
• Highly structured environmental education programs.
	• Scenic natural landscape and panoramic aesthetic value.
• Diversity of outdoor recreational activities (Kayaking, hiking).

	Weaknesses
	• Economic model overly dependent on international niche markets.
• Limited geographic accessibility for local populations.
	• Gaps in systematic environmental management protocols.
• Insufficient marketing visibility and promotional outreach.

	Opportunities
	• Strengthening of international scientific cooperation.
• Expansion of responsible and ethical tourism initiatives.
	• Development of specialized outdoor sports ecotourism.
• Infrastructure upgrades to improve visitor comfort and safety.

	Threats
	• Post-COVID erosion of international funding streams.
• Increasing anthropogenic pressure on natural bonobo habitats.
	• Unregulated overcrowding (exceeding carrying capacity).
• Climate change impacts affecting lake water levels and stability.




4. DISCUSSION
The results of this study highlight the structural vulnerability of ecotourism in Kinshasa to exogenous shocks, while simultaneously revealing latent resilience mechanisms within the domestic market. A cross-sectional analysis of the empirical data (Tables 1 to 6) and the prevailing scientific literature allows for the structuring of this discussion around three fundamental pillars.
4.1. Breakdown of the "Extra-Centric" Model and the Conservation Funding Crisis
The drastic erosion of revenue (83%, Table 3) following the massive cancellation of stays (86%) confirms the fragility of African ecotourism sites whose business models rely on transboundary mobility. As noted by Spenceley et al. (2021), the pandemic transformed a global health crisis into an unprecedented conservation crisis for protected areas in the Global South. In Kinshasa, this shock necessitated severe budgetary compression measures, most notably staff reductions (63%, Table 2). According to Mbaiwa (2017), such a contraction of the workforce not only diminishes the quality of the visitor experience but also weakens anti-poaching surveillance, thereby increasing risks to wildlife. This situation validates the hypothesis of a "path dependency" on international tourism, which, once disrupted, leaves infrastructures like Lola ya Bonobo in an immediate financial impasse.
4.2. Urban Ecotourism vs. Anthropogenic Pressures: The Mont-Ngafula Dilemma
The SWOT analysis (Tables 5 and 6) identifies unplanned urbanization and pollution as existential threats. In the specific context of the Mont-Ngafula commune, urban sprawl exerts significant land pressure on the buffer zones of the sanctuary and Lac Ma Vallée. This finding corroborates the work of Cobo (2014) regarding the erosion of Kinshasa’s green belt: the absence of binding land-use regulations favors "concrete-heavy" development at the expense of ecosystem services. Furthermore, the total adherence to sanitary protocols (100%, Table 4) illustrates a necessary but costly organizational reactivity. As demonstrated by Hockings et al. (2020), the zoonotic risk (human-to-primate transmission) imposed additional biosecurity costs at a time when revenues were non-existent, creating a "double burden" for Congolese site managers.
4.3. Toward a Resilience Paradigm: Reclaiming the Domestic Market
One of the most significant findings is the emergence of a potential market within the young population (46%, Table 1). Previously neglected, domestic tourism appears to be the new paradigm for sustainability. Rogerson and Rogerson (2021) argue that the salvation of African tourism lies in reclaiming proximity markets. For Kinshasa’s sites, this implies a diversification of the offerings identified in Table 6, including sports ecotourism, wellness, and environmental education. Strategic interpretation suggests that the digitization of services is indispensable for removing barriers to access. As noted by Wolch et al. (2014), urban green spaces are only sustainable if they are appropriated by residents as infrastructures for public health and climate resilience.
4.4. Synthesis and Strategic Perspectives
In conclusion, the discussion demonstrates that while COVID-19 acted as a deconstructing agent, it also forced a mutation toward a more inclusive model. The long-term viability of ecotourism in the DRC will depend on a strategic "decoupling" from global flows in favor of deep integration into the local urban economy. This transformation would shift these sites from being mere attractions to becoming vital pillars of urban sustainable development.

5. Conclusion

The present research analyzed the multidimensional impact of the COVID-19 pandemic on Kinshasa's ecotourism industry, focusing on the Lola ya Bonobo sanctuary and the Lac Ma Vallée site. The findings demonstrate that the sanitary crisis was not merely a barrier to mobility but a revealator of the structural flaws within the Congolese tourism model. This model is characterized by an excessive dependence on international flows (86% cancellation rate) and the high fragility of local revenues (83% decrease).
The SWOT analysis highlighted a major paradox: while Kinshasa’s peri-urban biodiversity constitutes an undeniable ecological strength, its long-term viability is threatened by increasing unplanned urbanization and a chronic deficit in public investment. However, the crisis forced an adaptive transition toward domestic tourism and digitalization, paving the way for a more resilient and territorialized development paradigm.
5.1. Strategic Recommendations
Based on the conclusions of this study, several courses of action are recommended for the post-COVID-19 recovery of ecotourism in the DRC:
1. Diversification and Promotion of Domestic Tourism: Operators (Lola ya Bonobo, Lac Ma Vallée) must restructure their offerings to align with the purchasing power and expectations of the Kinshasa population. This involves tiered pricing strategies and the creation of niche activities (sports, wellness, environmental education) to build loyalty within the local market.
2. Governance and Land Protection: The Provincial Government of Kinshasa and the Ministry of Tourism must urgently designate the buffer zones of Mont-Ngafula as "Protected Areas of Tourist Interest" to curb the urban sprawl and anthropogenic deforestation identified as major threats.
3. Digitalization and "Smart Conservation": There is an urgent need to accelerate the digital transformation of sites (online reservations, virtual tours, remote sponsorship programs) to secure alternative financial flows in the event of future sanitary or security crises.
4. Institutional Support and Public-Private Partnerships (PPP): The Congolese state should implement tax incentives or resilience funds for ecotourism structures that fulfill public service missions, such as species conservation and environmental education.
5.2. Limitations and Research Perspectives
This study focused exclusively on the province of Kinshasa. Future research could extend this analysis to the national parks in eastern DRC (Virunga, Kahuzi-Biega) to compare resilience dynamics within different security contexts. Additionally, a more detailed analysis of the psychological impact of the crisis on sector employees would enrich the understanding of the social dimension of ecotourism sustainability.
Ultimately, COVID-19 should be viewed as a catalyst for change. The mutation of Kinshasa’s ecotourism from a niche activity for foreigners into a pillar of sustainable urban development is a sine qua non condition for its survival and success in the post-pandemic world.
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