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Abstract— This study assessed the contribution of ecosystem protection to developing ecotourism in Rwanda despite the 

persistent illegal human activities. Volcanoes National Park was the study area. Specifically, the research (1) found out the 

contribution of ecosystem protection to the development of ecotourism in that park, (2) the faced challenges, and (3) the 

strategies to overcome them. Descriptive research design and stratified and purposive random sampling techniques were 

applied. The literature review and the survey conducted with 404 respondents, who were randomly selected from the population 

of 27,221 residents of Kinigi Sector and 25 RDB staff, indicated that through the use of ecosystem protection strategies 

including the established zone areas, and local community involvement, the VNP’s revenues, visitors, and ecotourism activities 

increased. Human illegal activities such as hunting, illegal farming, and cutting trees were among the challenges facing 

ecosystem protection in the VNP. Due to RDB’s mobilization on the advantages of ecosystem protection, serious punishments, 

and different benefits they earn from ecotourism projects in and around the VNP, many residents stopped doing such illegal 

activities. As a result, the mountain gorillas’ number increased. It was concluded that proper implementation of ecosystem 

protection strategies is a good way to ensure ecosystem protection and ecotourism development. It was recommended that 

RDB should increase the benefits earned by local communities from ecosystem protection. Local leaders should work with 

RDB for awareness of ecosystem protection, while local communities should feel concerned about fighting all illegal activities 

threatening ecosystem protection and sustainable development in the VNP.  
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I. INTRODUCTION 

Ecotourism is a form of tourism that aims at decreasing its effect on the environment, is ecologically found, and avoids the 

negative impacts of many large-scale tourism developments undertaken in places that have not earlier been developed (Rahman 

et al., 2022). According to (Baloch et al., 2023), ecotourism was developed in the period of environmental movement in the 

1970s and 1980s in the western society in Europe. The development of environmental concern went with an emerging 

dissatisfaction with mass tourism and led to increased demand for nature-based experiences of an alternative nature. In the 

same period, undeveloped countries including Asian and African countries started realizing that nature-based tourism provides 

a way of getting foreign exchange and gives a less damaging use of wealth than substitutes like accommodation and farming. 

In the 1980s, many of those countries such as Costa Rica had recognized ecotourism development as a good strategy to attain 

both conservation and development goals (Gu et al., 2023).  

Based on its great importance in both ecosystem conservation and tourism growth, governments of many countries have 

undertaken strong strategies to build sustainable ecotourism development. In India for example, the country benefits from 

having several various wildlife species, including elephants, rhinoceroses, and tigers, and also many well-managed protected 

areas whereby, the possible ecotourism benefits are enormous (Zeng et al., 2023).  

According to Yoon and Lee (2023), the benefits of ecotourism growth have indeed been recognized where it is considered as 

a good business providing direct and indirect incomes not only to the governments but also to residents. In India for example, 

the local people living in the surrounding areas of the Periyar tiger reserve in Kerala, earn lots of benefits from ecotourism 

activities performed there. Furthermore, well-organized and performed activities have resulted in the increase of revenues for 
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the park management. The residents actively participate in tourism-based activities through various ecotourism development 

projects. 

In South Africa, ecotourism has contributed to sustainability and improvement of the country’s rich biodiversity and economic 

growth. In that country, tourism is the fourth largest source of foreign exchange earnings and ecotourism plays more significant 

roles by encouraging visitors while promoting and supporting the country’s ecosystem. As South Africa has several natural 

ecosystem habitats including water bodies, forests, and parks, ecotourism is a way for this country to earn more from various 

ecotourism activities performed by both domestic and international visitors (Ochieng et al., 2023).  

Muriithi (2023), indicated that in Kenya, ecotourism has weakly developed from an intangible idea to a more niche-driven 

market that pulls both loyal and new visitors. While some tourism destination sites mix traditional tourism with ecotourism 

activities, there are so many destinations that promote themselves as exclusive eco-tourism sites. According to Yang et al., 

(2023), not only is the huge support for ecotourism in Kenya given by the government and people, but also by companies 

dedicated to conserving Kenya’s natural resources and enabling local communities. For example, Basecamp Foundation is a 

non-profit organization working with local communities and partner organizations to establish and implement sustainable 

ecotourism destination sites in Kenya and other developing countries, accentuating the positive efforts of tourism on the natural, 

social, and economic environment.  

In the case of Rwanda, ecotourism contributes more to environmental protection and ecosystem conservation, and too much 

effort has been used by the Rwandan Government together with other different ecotourism stakeholders such as Karisoke 

Research Centre for the development of this new form of tourism (Jones et al., 2023). With plastic bag bans, intensive animal 

conservation including resurgence of the endangered mountain gorilla population and the reintroduction of both lions and 

rhinos to complete the big five animal species in Akagera National Park, restoration and establishment of Gishwati-Mukura 

Natural forests as the fourth national park, and the increase of eco-lodges, Rwanda is changing the face of ecotourism in a great 

way (Sabuhoro et al., 2023).  

In addition, the Rwandan Government is highly promoting ecotourism whereby, environmentally friendly and luxury lodges 

including the unparalleled Bisate Lodge and Ruzizi Tented Lodge were built. For the budgetary tourists and travelers, new 

accommodation sites such as the Kitabi EcoCenter in Nyungwe National Park and Cyuza’s Island on Lake Burera motivate 

visitors to live as sustainably as possible, promoting solar energy, local food options, and composting latrines (Gubić et al., 

2023).  

Through various eco-tourism projects around the Volcanoes National Park, local communities understand better the value of 

gorilla tourism, and they directly benefit from its revenues whereby, via RDB’s tourism revenue sharing program, health 

centers, schools, electricity, water supply, and other tourism infrastructure were built and developed in the surrounding areas 

of the Volcanoes National Park (Mbale et al., 2023). Thus, despite the availability of more studies conducted by different 

researchers such as (Fennell, et al., 2023), on ecotourism and ecosystems, there was still a need to research how ecosystem 

protection contributes to the development of ecotourism in Rwanda. 

II. LITERATURE REVIEW 

2.1 Definition of key terms: 

 Ecosystem: This is a geographic area where plants, animals, and other organisms, as well as weather and landscape, 

work together to form a bubble of life (Carius & Job, 2019). 

 Ecosystem protection: This is a comprehensive plan that seeks to preserve all plant and animal species in a 

geographic area through the management of natural resources (Galbany et al., 2017). 

 Ecotourism: According to The International Ecotourism Society (TIES), ecotourism is defined as responsible travel 

to natural areas that conserve the environment, sustains the well-being of the local people, and involves interpretation 

and education (Go et al., 2016). According to Ohe (2021), ecotourism is an alternative tourism, that involves visiting 

natural areas to learn, study, or carry out activities environmentally friendly, that is tourism based on the nature 

experience, which enables the economic and social development of local communities.  

 Ecotourism development: Anderson & Juma (2018), defined ecotourism development as a development that is based 

on the uniqueness and condition of existing areas through development by empowering communities to develop 

socially and improve social status in society.  
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2.2 Contribution of ecosystem protection to the development of ecotourism: 

Petit & Seetaram (2019), indicated that as a form of tourism that involves responsible travels to natural areas that conserve the 

environment, sustains the well-being of the local people, and involves interpretation and education, the development level of 

ecotourism depends mostly on how ecosystems’ natural habitats such as parks, wetlands, natural forests, hills, and mountains 

are well protected.  

According to Uwayo et al., (2020), ecosystem protection influences the development of ecotourism at the destination sites 

whereby, most ecotourism activities are directly based on the services provided by ecosystems. These recreational values 

offered by ecosystems are among the main cultural services that nature provides to humankind, along with spiritual, aesthetic, 

and educational values. Almost every experience an ecotourism site visitors get is an interaction with the ecosystem. They may 

just perform different eco-tourism activities such as mountain hiking, nature walking, birdwatching, and game viewing in well-

protected ecotourism sites like parks, forests, and marshlands.  

Uwayo et al., (2020), further indicated that ecosystem protection attracts more investments in ecotourism projects at ecotourism 

sites. In Uganda for example, with the development of ecotourism activities like gorilla and chimpanzee tracking, birding, 

forest or nature walks, and cultural trails, the country has taken significant steps that may regarded as a shift from traditional 

tourism to responsible travel to ecologically sensitive areas. A tangible example of an ecotourism project created due to 

ecosystem protection in Uganda is the Kibale Association for Rural and Economic Development (KAFRED, a community-

based organization managed and run by the local community. It was initiated with the main theme of protecting Bigodi Wetland 

(adjacent to Kibale Forest National Park) while advancing health, education, and economic growth in the wider local 

community. 100% of employees are from the community and the participatory planning of the organization includes members 

and representatives of homesteads neighboring the swamp.  

The project has contributed towards the conservation of the wetland and the park at large and raising the socio-economic 

standards of the people through setting up a tourist reception; construction of the wetland boardwalks; advancing ecosystem 

conservation practices in the area’s primary schools including Bigodi, Busabura, Busiriba, and Kiyoima; training local guides; 

formation and supporting women groups like the Bigodi the women’s groups, and Enyange drama actors. All this has improved 

the image of the area and created ecosystem conservation awareness amongst the local people.  

In Rwanda, construction of different ecotourism projects due to ecosystem protection has also taken place where for example, 

after the government took the responsibility of managing wetlands by prohibiting all unauthorized activities, the swamp of 

Nyandungu in Kigali City has been prepared and turned into an attracting Eco-Tourism Park “Nyandungu Urban Eco-Tourism 

Park”, a project which is currently managed by QA Venue Solutions, a Pan-African venue solutions provider in the event 

venue, entertainment and hospitality industry in South Africa and Rwanda. According to Munanura et al., (2018), the project 

of Nyandungu wetland restoration and creation of an eco-tourism park saw the planting of 17,000 trees made up of 55 

indigenous species. The 121-hectare park features a medicinal garden, a Pope’s Garden, five catchment ponds, three 

recreational ponds, an Information Centre, a restaurant as well as 10 km of walkways and bike lanes.  

Other ecotourism projects created due to ecosystem protection in Rwanda include Buhanga Eco Park, a small forest covering 

about 31 hectares in Northern Province, at Nyakinama, near IPRC Musanze, which is always termed as sacred because it is a 

place where enthrone and initiations for Kingship was done. There is also Nyungwe Nziza Ecolodge situated very close to the 

Nyungwe Forest National Park, and One&Only Gorilla Nest around the Volcanoes National Park (Roe et al., 2020).  

2.3 The challenges facing ecosystem protection at ecotourism sites: 

To decide on ecosystem protection measures to undertake, it is first of all very important for all stakeholders to have a common 

understanding of the challenges facing ecosystem services in their natural habitats. Illegal activities such as overexploitation 

of natural resources, poaching, hunting, deforestation, bushfires, pollution, logging, illegal grazing, mining, and agriculture 

performed by some local people especially, those who live in the surrounding areas of ecotourism sites such as national parks, 

swamps, mountains, and natural forests are among the major challenges (Lemieux, 2014).  

Globally, the most vulnerable wild animal species that are about to completely disappear on the earth due to humans’ illegal 

activities if no serious conservation measures are undertaken include: elephants for ivory and tigers for their skins and bones, 

buffaloes for meat, and rhinoceroses for their horns (Marcot et al., 2015). Additionally, those illegal activities may result in 

climate change that can cause some disasters such as droughts, severe diseases, landslides, and desertification which negatively 

affect ecosystem stability and people’s lives (Mekonen et al., 2017). 
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2.3.1 Ecosystem protection in developed countries: 

Rich nations do not participate too much in ecosystem protection compared to the remaining countries of the world where for 

example, only 19% of countries in North and Central America are considered to use strong ecosystem protection methods 

contrary to the percentage of African countries which made up four of the five top-performing megafauna conservation nations, 

with Botswana, Namibia, Tanzania and Zimbabwe taking the first places. Oppositely, the USA occupies the 19 th place out of 

the first twenty ecosystem protection leading countries worldwide while, nearly one-quarter of countries in Asia and Europe 

are considered as the weakest megafauna protectors (Roe et al., 2020).  

2.3.2 Ecosystem protection in both developing and least developed countries: 

At present, both developing and least developed nations are the areas where, ecosystem resources, including animal and plant 

species, are terribly threatened by human illegal activities and also where various conservation measures have been undertaken. 

The used programs include Community-Based Conservation (CBC) which refers to ecosystem conservation efforts that involve 

rural residents as the most fundamentals of ecosystem protection policies whose key elements are that they play a big role in 

resource planning and management as the first earners of economic benefits from ecosystem utilization (DeCaro & Stokes, 

2008). In Nepal for example, the success in ecosystem conservation has been achieved through the introduction of a protected 

area network and the assistance of residents in the adjacent areas (Paudel et al., 2020).  

Local communities’ involvement in ecosystem protection was also given more priority in Zanzibar where local people living 

around Jozan-Chwaka Bay National Park have become highly motivated to participate in the conservation of this park thanks 

to the benefits they earn from the park’s revenues that are equitably shared between the regional government and residents. 

The gained benefits range from direct employment, and social capital development to ecosystem services (Carius & Job, 2019).  

Ecosystem protection, primarily through shared tourism revenues, contributes to all 17 United Nations Sustainable 

Development Goals (SDGs) in different ways for example, benefit sharing in different countries like Uganda where 25% of 

the national parks’ revenues in Western Uganda is given to the surrounding local communities, brought solutions to the problem 

of human-wildlife conflicts, improved communities’ awareness on wildlife conservation and weakened pressures on 

ecosystems (Locke et al., 2019). Between 1995 and 1998, people living in surrounding areas of these parks spent a total of US 

$83000 of tourism revenues to construct different infrastructure including 21 schools, four clinics, one bridge, and one road 

(Spenceley et al., 2019). 

2.3.3 Ecosystem Protection in the Volcanoes National Park: 

Volcanoes National Park was established in Rwanda and also shared by Congo in 1929 by the Belgian colonialists, it was later 

named Albert National Park when it was managed and controlled by the Belgian authorities of then, protecting its ecosystem 

species including the rare endangered mountain gorillas was severely challenged by poaching and other illegal activities mostly 

performed by people from local communities surrounding the park during the colonial period (Galbany et al., 2017). The 

situation continued even after the independence when the park was split into two, one part for Congo and another one (the 

current Volcanoes National Park) for Rwanda (Verweijen & Marijnen, 2018).  

It was in 1967 when the conservation work in the Volcanoes National Park was ratified by an American zoologist, called Dian 

Fossey, who was researching the rare endangered mountain gorillas in Congo. But, because of political issues and insecurity 

in Congo, Fossey decided to leave the country for Rwanda, where she created the today Karisoke Research Center located in 

the area between Bisoke and Karisimbi mountains (Ronald et al., 2020).  

To deal with the problem of poaching in the Volcanoes National Park, Fossey organized a campaign on the conservation of 

mountain gorillas in 1985 where she took the initiative to accumulate the resources required to fight poaching in the park. In 

addition to poaching, the liberation war which existed in Rwanda in the 1990s where the Volcanoes National Park was used as 

a fighting ground, severely threatened the protection of ecosystem species in the park where, up to the1999, lots of animal 

species were killed and eco-systems demolished (Robbins et al., 2005).  

After restoring peace in the whole country, the Rwandan Government has undertaken some ecosystem conservation strategies 

including the “Revenue Sharing Scheme”, which was adopted in 2005, where 2019 with the rise of the price of gorilla permits 

from 750U$ to 1500U$ in 2018, local people living near the park are given 10% of all parking revenue (Sabuhoro et al., 2020). 

According to Kyrylov et al., (2020), ecotourism development on the other side faces several challenges including the following: 
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Difficulty in preserving the ecotourism resources due to lack of local people awareness and in some cases, tourists; inadequate 

and lack of skilled, interested, and understanding personnel (especially public officers) involved in ecotourism activities and 

ecotourism interpretative services hence the problem of difficulty in securing a budget for ecotourism development (Petit & 

Seetaram, 2019). 

Furthermore, there are no clear norms and implementation guidelines for ecotourism in national wildlife reserves in most 

countries and other areas of interest due to a significantly low number of eco-tourists thus a few programs have been produced 

and most travel agencies are mindless of its operation; and government intervention which poses a problem as regards the 

control and management of national parks, wildlife and game reserves and other resources, and how to include local 

communities in ecotourism activities. For example; the damaging of ecotourism resources in a bid to promote industrialization 

and urban development in most destination countries (Petit & Seetaram, 2019). 

2.4 Strategies to overcome the challenges facing ecosystem protection at ecotourism sites: 

Carius & Job (2019), indicated that based on their various roles in life existence on the globe where they provide habitats to 

wild plants and animals, promote various food chains and food webs, control essential ecological processes, and promote lives, 

as well as involving in the recycling of nutrients between biotic and abiotic components, awareness of the strategies to address 

the challenges to ecosystems protection is very important, and some of these strategies are the following: 

2.4.1 Implementation of anti-poaching policies: 

To deal with human illegal activities such as poaching as a threat to ecosystem protection, two different categories of anti-

poaching policies might be applied by governments to ensure maximum conservation of wildlife species in an ecosystem. The 

first category involves fighting poachers, either by direct contact or by setting some physical barriers such as fences that can 

stop them from having easy access to the habitats. The second category is about organizing anti-poaching campaigns aiming 

to weaken the illegal trade of wildlife products (Nguyen et al., 2016). 

In Rwanda, to deal with the problem of poaching, the parks’ management has undertaken different approaches and the main 

one has been to make local people become anti-poaching patrol members where they significantly participate in anti-poaching 

patrols planning and decision-making. The parks’ management further works in close collaboration with community 

organizations at the village level to encourage and support the implementation of anti-poaching laws, recognizing that 

preserving park resources has lots of benefits such as community living style improvement and human-wildlife conflict 

minimization. Another important anti-poaching approach is RDB’s Revenue sharing program through which 10% of the park’s 

revenues is offered to the local communities living in the areas adjacent to the park (Munanura et al., 2019).  

2.4.2 Establishment of buffer zone areas: 

Roe et al., (2020), argued that the fact that human activities such as construction, agriculture, bushfires, and animal husbandry 

as also natural disasters such as erosion, volcanic eruption, and earthquakes are among the major challenges to ecosystem 

protection, establishment of buffer zone areas, which according to (Ohe, 2021), are peripheral to a national park or equivalent 

reserve, where restrictions are placed upon resource use or special development measures are undertaken to enhance the 

conservation values of the area can be a good ecosystem protection strategy, whereby not only do those zones serve as 

transitional areas of connectivity outside protected areas from which people can derive material or economic benefit, but they 

also enlarge wildlife habitat, reduce edge effects and enhance ecosystem services.  

In Rwanda for example, to ensure maximum conservation of wetlands, the habitats of various aquatic wildlife species, the 

government through Rwanda Environment Authority (REMA) has taken responsibility for managing swamps and other 

marshland areas, by prohibiting all illegal activities in those areas (Locke et al., 2019). According to Carius & Job, (2019), the 

Article 429 in the Environmental Organic Law and the Land Law under which wetlands are currently being managed, indicates 

the distance required from the banks of rivers and shores of lakes, and respect of reserved areas, where the article says that any 

person who carries out agricultural activities without complying with a distance of ten (10) meters required from the banks of 

rivers and the distance of fifty (50) meters from the shores of lakes; animal breeding activities requiring swamp-based 

agricultural works without complying with a distance of ten (10) meters required from the banks of rivers, and a distance of 

fifty (50) meters from the shores of lakes; who erects animal sheds without complying with a distance of sixty (60) meters 

required from the banks of rivers, a distance of two hundred (200) meters from the shore of lakes; who develops fish ponds 
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and rising fish species without authorization; who erects in a wetland area, whether urban or rural, a building, a market, a dump, 

a cemetery and any other building that may have a negative impact on that area without complying with a distance of twenty 

(20) meters required from the banks of swamp; who carries out any other activity other than research activity in reserved 

wetlands area;  

Shall be liable to a term of imprisonment of two (2) months but less than six (6) months and a fine of five hundred thousand 

(500,000) to five million (5,000,000) Rwandan francs or one of these penalties. The convict may be ordered to rehabilitate the 

damaged area.  

Concerning the Volcanoes National Park, a habitat of the rare endangered mountain gorillas, the Rwandan Government has a 

five-year project of US$ 225 million to expand the park from 13,000 hectares to 23,000 hectares. Of the new 10,000 hectares, 

park activities will expand into an estimated 3,740 hectares and an estimated 6,260 hectares will be used to create a buffer zone 

between the national park and its fauna and flora and the surrounding human communities. The buffer zone will be used for 

agriculture, particularly agroforestry, which will benefit the park and the humans together. It will also reduce human-wildlife 

conflicts by 80 percent, which will contribute more to the development of ecotourism in that volcanic region (Munanura et al, 

2018). 

2.4.3 Tourism revenue sharing programs : 

According to Spenceley et al., (2019), tourism revenue sharing (TRS) has become a widespread policy intervention in Africa 

and elsewhere charismatic populations of wildlife remain. It aims to balance the disadvantages people encounter living next to 

protected areas while fostering improved conservation behaviors. With this program, local communities living in surrounding 

areas of protected areas such as parks, benefit from enjoying the revenues from tourism activities taking place in those areas, 

where for example in Rwanda since 2018, local communities living around the four national parks have been given by Rwanda 

Development Board (RDB) gives 10% of the parks’ through tourism revenue sharing program introduced in 2005. Before 

2018, the money given to those people was 5%. The same program is also applied in Uganda, where 20% of protected area 

entrance fees are shared with local governments to benefit communities adjacent to national parks (Munanura et al., 2019).  

III. METHODOLOGY 

3.1 Study area description: 

This research was conducted in the Volcanoes National Park; one of the four national parks of Rwanda, which is found along 

10 21’-10 35’ South and 290 22’-290 44’ East in North-Western Rwanda. It consists of 160 km2 of rainforest together with five 

of the eight volcanoes in the Virunga Mountains, namely Karisimbi, Bisoke, Muhabura, Gahinga, and Sabyinyo. This park is 

a home to the rare endangered mountain gorillas; which are only found in three countries worldwide namely Rwanda, the 

Democratic Republic of Congo (DRC) in the Virunga National Park, and Uganda in Mgahinga and Bwindi Impenetrable 

National Parks (Tuyisingize et al., 2023).  

The Volcanoes National Park was the first national park to be established in Rwanda in 1925 for safeguarding the rare 

endangered mountain gorillas, other primates such as golden monkeys together with other different natural resources 

accommodated by the park from poachers. Concerning weather conditions, due to the highest elevation of the volcanoes where 

Karisimbi Mountain is 4,507 meters of altitudes, the park is always wet and cold. Temperature is almost 150 C/590 F in the year 

and it is about 70 C/450 F during the night (Sabuhoro et al., 2023).  

Regarding vegetation, the Volcanoes National Park has rainforests, thickets, swamps, marshes, meadows, alpine forests, and 

grasslands located in various altitudinal ranges. These include a rain forest in the ranges between 2400 and 2500m, a bamboo 

forest, and the Arundinaria alpha between 2500 to 32000m. Volcanoes National Park is adjacent to the Virunga National Park 

in the Democratic Republic of Congo (DRC) and Mgahinga Gorilla National Park in Uganda. The area adjacent to the park is 

made up of four districts: Burera, Musanze, Nyabihu, and Rubavu. This zone has the highest population densities in the country 

(500 to 1,041 inhabitants per km2 ). Agriculture is the main economic activity in that area (Nsengimana et al., 2023).  

Regarding tourism, although gorilla trekking is the dominant ecotourism activity in the Volcanoes National Park, visitors 

perform other different ecotourism activities such as golden monkey trekking, nature walk to Dian Fossey Tomb and Ngezi 

Lake, mountain biking, and visiting Buhanga Eco-Park (Hansen et al., 2023). 
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FIGURE 1: A map showing the different districts adjacent to VNP, Rwanda 

Source: www.researchgate.net 

3.2 Sampling Techniques and Data Collection: 

Kinigi Sector, according to the National Population Census of 2012 (Uwayo et al., 2020), is inhabited by 27,221 residents 

dispersed in five cells namely: Bisate, Kampanga, Kaguhu, Nyonirima and Nyabigoma together with the Volcanoes National 

Park Headquarters with 25 staff, are the two places where primary data were collected. The total number of the respondents 

was 404 people; a sum of 379 residents of Kinigi Sector and 25 employees of RDB at the Volcanoes National Park Headquarters 

in Kinigi. These were randomly selected from a study population of 27,246 people using the (Krejcie and Morgan 1970) 

formula. However, the formula was applied to 27,221 residents of Kinigi Sector, while for the 25 employees of RDB, all of 

them were surveyed based on the fact that their number was very small.  

Thus, the following is the applied formula:  

s=
𝑥2𝑁𝑃(1−𝑃)

𝑑2(𝑁−1)+𝑥2𝑃(1−𝑃)
           (1) 

Where,  

s = required sample size 

X2=the table value of chi-square for 1 degree of freedom at the desired confidence level (3.841). 

N= Population size =27246  

P=the population proportion (assumed to be 0.50 since this would provide the maximum sample size). 

d= the degree of accuracy expressed as a proportion (0.50). 

Therefore, the sample size on the side of Kinigi Sector residents was calculated as follows: 

s=
𝑥2𝑁𝑃(1−𝑃)

𝑑2(𝑁−1)+𝑥2𝑃(1−𝑃)
           (2) 

s=
3.841X27246X0.5(1−0.5 (1−0.5)

(0.05)2(27246−1)+3.841X0.5(1−0.5)
          (3) 

s=
26162.9717

68.115+0.96025
            (4) 

s=
26162.9717

69.075225
            (5) 

s= 378.78 ≈ 379           (6) 

http://www.researchgate.net/
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So, the total number of respondents in this study was 404 people; a sum of 379 residents of Kinigi Sector and 25 RDB staff.  

Therefore, to obtain the required number of respondents on the side of Kinigi Sector residents (379 respondents), the researcher 

used stratified random sampling techniques, while for the 25 RDB staff, a purposive sampling technique was applied. The 

former were surveyed using questionnaires, while face-to-face interview was used for the latter.  

3.3 Data Analysis and Presentation: 

After collecting primary data, the researcher took enough time to organize and analyze them well to easily draw conclusions 

and recommendations. The resulting quantitative figures were entered into Excel and transferred to the Statistical Package for 

Social Sciences (SPSS) for analysis. Analysis and interpretation were carefully done based on the research objectives.  

IV. RESULTS AND DISCUSSIONS  

4.1 Contribution of ecosystem protection to the development of ecotourism in the VNP: 

During the survey, the respondents were asked to indicate how protecting the ecosystem contributes to the development of 

ecotourism development in the Volcanoes National Park. Their responses are provided in Table 1.  

TABLE 1 

CONTRIBUTION OF ECOSYSTEM PROTECTION TO ECOTOURISM DEVELOPMENT IN THE VNP 

Contribution Frequency  Percentage % 

Increase in the park’s revenue  102 25.30% 

Increase in ecotourism activities 100 24.70% 

Ecotourism marketing through “Gorilla Naming Ceremony” 99 24.50% 

Increase in the number of park visitors  103 25.50% 

Total 404 100% 

Source: Primary data, 2024 

Table 1 presents the data about the contribution of ecosystem protection in the Volcanoes National Park. Of 404 respondents 

who were surveyed, 25.3% responded that it contributes to the increase of the park’s tourism revenue, where for example RDB 

staff through the interview revealed that “revenue from gorilla trekking in the Volcanoes National Park grew by 25% in 2018 

to $ 19.2M from 2017”. Other 24.7% said that through ecosystem protection, ecotourism activities such as gorilla and golden 

monkey trekking, nature walking, and volcano climbing have increased. 24.5% said that ecosystem protection, which has 

caused the increase of gorillas’ numbers in the Volcanoes National Park, contributes to ecotourism marketing through the 

“Gorilla Naming Ceremony”, while the remaining 25.5% confirmed that the number of park visitors has increased, which was 

strongly affirmed by the interviewed 25 RDB staff that “in 2019, the park was visited by over 17,249 tourists”.  

4.2 The challenges facing ecosystem protection in the Volcanoes National Park: 

Despite the huge contribution of ecosystem protection plays to the development of ecotourism development in the Volcanoes 

National Park, it faces several challenges as shown by the data presented in Table 2:  

TABLE 2  

CHALLENGES FACING ECOSYSTEM PROTECTION IN THE VOLCANOES NATIONAL PARK 

Challenges Frequency  Percentage % 

Poaching   105 26% 

Hunting  101 25% 

Illegal farming  98 24.30% 

Cutting trees  100 24.70% 

Total 404 100% 

Source: Primary data, 2024 
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Table 2 presents the data about the challenges facing ecosystem protection in the Volcanoes National Park. The question on 

this issue was addressed to all 404 respondents whereby, all of them confirmed that human’s illegal activities such as poaching 

(26%), hunting (25%), and illegal farming (24.3%), and the remaining 24.7 % who highlighted cutting trees (including 

bamboos; the favorite food for mountain gorillas) as the serious challenges in that national park. More interestingly, many of 

the residents of the Kinigi Sector who were surveyed, confirmed that sometimes they have performed some of these illegal 

activities, because of different reasons including those presented in Table 4 below. However, they mentioned some factors 

influencing local people to stop doing such illegal activities as are mentioned in Table 3:  

TABLE 3 

FACTORS INFLUENCING LOCAL PEOPLE TO STOP DOING ILLEGAL ACTIVITIES THREATENING ECOSYSTEM 

PROTECTION IN THE VNP 

People stop doing illegal activities in the VNP because of: Frequency  Percentage % 

RDB’s mobilization on the advantages of ecosystem protection  134 33.20% 

Serious punishments from the government    137 33.90% 

Different benefits earned from ecotourism projects created in and around the 

Volcanoes National Park  
133 32.90% 

Total 404 100% 

Source: Primary data, 2024 

Table 3 presents the data about the factors influencing residents of the sectors surrounding the Volcanoes National Park 

including the Kinigi Sector, to stop doing illegal activities threatening ecosystem protection in that park. On this issue, 33.2% 

of the respondents revealed that they stopped doing such illegal activities because of RDB’s mobilization through the “Tourism 

Revenue Sharing Program” on the advantages of ecosystem protection, other 33.9% said that it is because of serious 

punishment of the government, while the remaining 32.9% confirmed that they were motivated by the different benefits they 

earn from ecotourism projects including eco-lodge hotels such as One&Only Gorilla’s Nest, Bisate Lodge, and Tiloreza 

Volcanoes Eco-lodge created in that volcanic region and from which they get jobs.  

TABLE 4  

CAUSES OF ILLEGAL ACTIVITIES PERFORMED BY LOCAL PEOPLE IN THE VOLCANOES NATIONAL PARK 

People do illegal activities threatening ecosystem protection in the VNP because of: Frequency  Percentage % 

Poverty  104 25.70% 

Culture     106 26.30% 

Ignorance  99 24.50% 

Influence of others  95 23.50% 

Total 404 100% 

Source: Primary data, 2024 

Table 4 presents the data about the reasons why some local people do illegal activities (the challenges to ecosystem protection 

and the development of ecotourism in the Volcanoes National Park). Of 404 people who were surveyed, 25.7% revealed that 

it is because of poverty, 26.3% said that it is because of culture, where for example they do hunting as an inheritance from 

their ancestors who were also hunters, other 24.5% confirmed that they do such illegal activities because they do not have any 

knowledge about the importance of ecosystem protection (ignorance), while the remaining 23.5% said that it is because of the 

influences of others. However, the respondents clarified what the Rwandan Government through the Rwanda Development 

Board (RDB) does to overcome these challenges as is clarified by the data presented in the section below. 

4.3 The strategies to overcome the challenges facing ecosystem protection in the VNP: 

The results from the survey indicated the strategies used by the Rwanda Development Board (RDB) to overcome the challenges 

facing ecosystem protection in the Volcanoes National Park. Those strategies are presented in Table 5.  
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TABLE 5  

THE STRATEGIES USED BY RDB TO OVERCOME THE CHALLENGES FACING ECOSYSTEM PROTECTION IN THE 

VNP 

The strategies used are: Frequency  Percentage% 

Implementation of anti-poaching policies 132 32.60% 

Establishment of buffer zone areas and expanding the park’s surface 137 34% 

Community involvement through the Tourism Revenue Sharing Program  135 33.40% 

Total 404 100% 

Source: Primary data, 2024 

Table 5 presents the data about the strategies used by the Rwanda Development Board (RDB) to overcome the challenges 

facing ecosystem protection in the Volcanoes National Park. Of 404 respondents who were surveyed, 32.6 % highlighted the 

implementation of anti-poaching policies as the used strategies, another 34% revealed that RDB has established a buffer zone 

area whereby, the 25 RDB staff through interviews revealed that to ensure a bright future for mountain gorillas and other park’s 

ecosystem resources “there is a project of expanding the park’s surface by approximately 23%, increasing its size by 37.4 

square kilometers (3,740 hectares)”, while the remaining 33.4% responded that RDB through its “Tourism Revenue Sharing 

Program” uses community involvement to deal with these illegal challenges.  

TABLE 6 

THE ROLE OF LOCAL COMMUNITIES IN THE DEVELOPMENT OF ECOTOURISM IN THE VOLCANIC REGION 

Local communities’ roles: Frequency  Percentage % 

Participating in the protection of ecotourism sites including the Volcanoes National 

Park   
133 32.90% 

Creation of different ecotourism projects  137 33.90% 

 Providing services to ecotourism site visitors   134 33.20% 

Total 404 100% 

Source: Primary data, 2024 

Table 6 presents the data about the role played by local communities in the development of ecotourism in the volcanic region, 

precisely in the Kinigi Sector. Of 404 respondents who were surveyed, 32.9% confirmed that local communities participate in 

the protection of the VNP either as park rangers or as Irondo Personnel, other 33.9% said that they create different ecotourism 

projects, which respond to the needs and preferences of eco-tourists, while the remaining 33.2% revealed that they contribute 

through provision of services to ecotourism sites visitors.  

TABLE 7  

ECOTOURISM ACTIVITIES PERFORMED BY TOURISTS IN THE VOLCANOES NATIONAL PAK 

Ecotourism activities in the VNP: Frequency  Percentage % 

Volcanoes climbing  139 34.40% 

Nature walking   131 32.40% 

Trekking both mountain gorillas and golden monkeys  134 33.20% 

Total 404 100% 

Source: Primary data, 2024 

Table 7 presents the data about ecotourism activities performed by tourists in the VNP. Of 404 respondents who were surveyed, 

34.4% highlighted climbing volcanoes including Bisoke and Kalisimbi volcanoes as the performed activities, other 32.4% said 

that tourists do nature walking when they example visit Ngezi Lake or Dian Fossey Tomb, while the remaining 33.2% pointed 

out trekking both mountain gorillas and golden monkeys as the performed activities.  
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TABLE 8  

INDICATORS OF ECOSYSTEM PROTECTION IN THE VOLCANOES NATIONAL PARK 

Indicators: Frequency  Percentage % 

Increase in the mountain gorillas’ number  141 35% 

Reduction of poaching and other illegal activities in the park  128 31.60% 

Reduction of human-wildlife conflict cases 135 33.40% 

Total 404 100% 

Source: Primary data, 2024 

Table 8 presents the data about the indicators of ecosystem protection in the Volcanoes National Park. On this issue, 35% of 

the respondents highlighted the increase in the mountain gorillas’ number whereby, according to the information given by 25 

RDB staff through interviews, the currently around 450 in approximately 1,000 mountain gorillas left in the three countries 

worldwide namely: Rwanda, Uganda and the Democratic Republic of Congo (DRC). Other 31.6% said that there has been a 

reduction of the rate poaching cases and other illegal activities, while the remaining 33.4% confirmed that the cases of human-

wildlife conflicts, which most of the times take place when animals quit the park and come in local communities to destroy 

local people’s properties including crops and livestock, have reduced, whereby through interview, the 25 RDB staff confirmed 

that “only 3 cases have been recorded since the beginning of this year 2022”. 

V. CONCLUSION AND RECOMMENDATIONS 

5.1 Conclusion: 

This study aimed to assess the contribution of ecosystem protection to the development of ecotourism in Rwanda where the 

Volcanoes National Park was the study area. The findings indicated that protecting the ecosystem has contributed more to the 

development of ecotourism in the Volcanoes National Park where, there has been an increase in the park’s revenue and visitors, 

ecotourism activities, and marketing through the “Gorilla Naming Ceremony”.  

The study further clarified that human’s illegal activities such as hunting, poaching, illegal farming, and cutting trees. However, 

due to RDB’s mobilization on the advantages of ecosystem protection, serious punishments of the government, and the 

different benefits they earn from ecotourism projects created in and around the Volcanoes National Park, many residents have 

stopped doing such illegal activities, especially that they use to do those activities just because of poverty, lack of knowledge 

about the importance of ecosystem protection, culture, and influences of others.  

Other strategies used by the Rwanda Development Board (RDB) to overcome the challenges facing ecosystem protection in 

the Volcanoes National Park according to the research findings include the implementation of anti-poaching policies, 

establishment of buffer zone area, and expanding the park’s surface, and involving local communities through Tourism 

Revenue Sharing Program. As a result, the number of mountain gorillas’ number has increased; poaching and other illegal 

activities together with human-wildlife conflicts were reduced. However, the fact that ecotourism development is one of the 

key priorities of the Rwandan Government which can be easily achieved through ecosystem protection, while this one still 

faces several challenges especially, humans illegal activities, despite the implementation of RDB’s tourism revenue-sharing 

program, other research on “the contribution of ecotourism development to the improvement of local communities’ lifestyles 

are still needed.  

5.2 Recommendations: 

To completely end the challenges facing ecosystem protection for ecotourism development in the Volcanoes National Park, 

the Rwanda Development Board (RDB) was recommended to increase the benefits earned by local communities from 

ecosystem protection. Local leaders were advised to work with RDB by educating local communities about the benefits of 

ecosystem protections, while local communities as the most beneficiaries of the park’s revenue, were recommended to 

undertake a leading role in fighting all illegal activities threatening ecosystem protection and ecotourism development in the 

Volcanoes National Park. 
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