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Abstract

Aim: This study investigates the role of indigenous knowledge in butterfly conservation within the
Ebo Forest Reserve, Littoral Region, Cameroon. Pollinators, particularly butterflies, are critical for
ecosystem health, yet they face significant declines due to habitat loss, pesticide use, and climate
change.

Methods: Utilizing a mixed-methods approach, local communities in Iboti and Lognanga were
engaged to assess their knowledge, perceptions, and contributions to butterfly conservation. The
research was conducted in communities adjacent to the Ebo Forest Reserve, Cameroon, between
January and July 2024. The majority of the respondents (59%) were from the Iboti community, while
41% were from the Lognanga community. The survey included questions about ecological
significance, perceived threats, and cultural associations related to butterflies. Statistical analyses
included descriptive statistics and inferential statistics to evaluate the relationships between
demographic factors and attitudes toward butterflies.

Results: The study found that while community members possess a general awareness of butterfly
presence, specific ecological knowledge, such as dietary preferences, is limited. A majority (68%)
frequently observe butterflies, and 83% have noted recent population changes, with most perceiving
stability in butterfly numbers. Despite high interest in conservation initiatives (81.9%), significant
barriers exist, including limited resources and lack of awareness about conservation efforts.

Conclusion: Local ecological knowledge should be integrated into conservation strategies, with
emphasize on community-led initiatives to enhance butterfly conservation in the Ebo Forest Reserve.

Recommendation: To enhance butterfly conservation efforts in the Ebo Forest Reserve, it is crucial
to develop and implement community-led educational programs that focus on indigenous knowledge
and ecological practices.

Keywords: Butterflies, conservation, indigenous knowledge, community engagement, ecosystem
services.
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BACKGROUND

Butterflies (Lepidoptera) are among the best-known insect groups in tropical West Africa in terms
of taxonomy and biogeography (Larsen, 2005). As a well-researched group of organisms (Watts
& Boggs, 2003), butterflies provide valuable insights due to our extensive understanding of their
histories and distributions, along with established field methods. However, despite this potential,
the specific habitat needs of endemic butterfly species in the West African mountains have never
been thoroughly studied (Tropek & Konvicka, 2010). Pollination is an essential ecosystem service
that helps to maintain the diversity of many cultivated crops and wild flora which are necessary
for the survival of people and other animals. It is estimated that nearly 90% of the native flowering
plant species are dependent to some degree on the movement of pollen grains by animals (Potts et
al., 2016). Wild insect pollinators like bees, butterflies, moths, flies, and beetles contribute
significantly to the pollination of major global food crops (Klein et al., 2015).

Butterflies, in particular, provide critical ecological services as pollinators, which are essential to
human welfare. Pollination by butterflies provides significant and measurable benefits to
humanity, making a strong economic argument for their conservation (Klein et al., 2015). Most
studies on Lepidoptera pollination have focused on butterflies, as they are sensitive to changes in
the environment and are regarded as good ecological indicators for other insect groups (Kumar et
al., 2009).

Despite their importance, pollinating insects have been experiencing declines in abundance,
occurrence, and diversity globally (Vanbergen et al., 2013). This decline raises significant
concerns, as it is linked to the critical ecosystem services they provide (Garibaldi et al., 2012). The
loss of pollinators adversely affects the reproduction of both cultivated and wild plants, leading to
reductions in the plants they interact with. Such declines pose threats to food security and the
stability of ecosystem functions (Potts et al., 2010). Studies have shown that local wild bee
diversity and abundance decreases with increasing distance from field margins and natural habitats
and non-bee pollinators, including butterflies, are also declining in abundance and diversity
(Carvalheiro et al., 2013). Assessments at national and regional levels indicate high levels of threat
primarily for bees and butterflies (Van Swaay et al., 2011).

The drivers of this decline include habitat transformation or fragmentation (Kennedy et al., 2013),
loss of floral resource diversity and abundance (Kremen et al., 2007), inappropriate pesticide use
(Pettis et al., 2013), and the impacts of climate change (Schweiger et al., 2010). For instance,
Carvalheiro et al. (2012) found that isolation from natural habitats and pesticide use contributed to
declines in flying pollinators in South Africa. Similarly, Otieno et al. (2011) and Mwinzi (2019)
reported adverse effects of pesticide use on pollinator abundance in Eastern Kenya.

Incorporating local ecological knowledge (LEK) into conservation efforts has been increasingly
recognized as vital for effective governance and management of social-ecological systems (Tengo
et al., 2017; Sutherland et al., 2014; Diaz et al., 2015). However, much of the focus has been on
conflicts between local communities and protected areas, such as restricted access to traditional
resources or wildlife damage to crops and livestock (Gadd, 2005; Allendorf et al., 2007; Maitima
et al., 2009). Indigenous knowledge is defined as a collection of strategies, practices, tools,
explanations, beliefs, and values developed over time by indigenous communities (Emeagwali &
Sefa-Dei, 2014), offers significant insights for conservation.
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This knowledge, accumulated through generations of interaction with the environment, enables
communities to live sustainably and can inform practices that support food security, health,
education, and environmental conservation. Indigenous knowledge systems can also enhance
disaster management efforts, including prevention, mitigation, recovery, and preparedness
(Mwaura, 2008). In Cameroon, studies have demonstrated the value of integrating local knowledge
into conservation initiatives. For example, Birdlife International (2015) highlighted that local
communities in the Bamenda Highlands possess extensive knowledge about the distribution,
habitat preferences, and ecological roles of various bird species, which is crucial for developing
community-based conservation strategies that engage local participation and support (This article
aims to explore how harnessing indigenous knowledge can enhance butterfly conservation efforts
in the Ebo Forest Reserve, thereby contributing to the overall health of the rainforest ecosystem.
By integrating local insights and practices into conservation strategies, we can foster sustainable
management that respects traditional knowledge while addressing the pressing challenges facing
butterfly populations and their habitats.

Study Area

The Ebo Forest is situated in the Littoral Region of Cameroon and lies to the north of the Sanaa
River, bridging the Nkam and Sanaga Maritime Divisions, and includes several subdivisions such
as Yingui, Yabassi, Edea 2, Ngambe, and Massock-Songloulou (Ayamba et al., 2024). This forest
represents more than half of the key biodiversity area in Yabassi and is a significant component of
the Yabassi landscape (Morgan et al., 2011). The Ebo Forest Reserve (EFR) and its adjoining
forests are within the Littoral Region, stretching across the Nkam and Sanaga Maritime Divisions.
Geographically, it is located between latitudes 4°5'3.54" and 4°31'11.19", and longitudes
10°5'38.92" and 10°38'28.11", covering a total area of 2,067.78 km? (Fuashi et al., 2019) (Fig.1).
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Figure 1: Location map of the study area
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METHODS

The target population for this study consisted of residents from the two primary communities
adjacent to the Ebo Forest Reserve in the Littoral Region of Cameroon. The selected communities,
Iboti and Lognanga, were identified using a convenience sampling technique. Selection criteria
included proximity to the Ebo Forest Reserve, accessibility for data collection, and the willingness
of community leaders and members to engage in the study. The geographical boundaries of each
community were delineated through a combination of GPS coordinates, local knowledge, and
existing administrative maps.

Within each community, purposive sampling was applied to select households for participation.
A sampling frame was established by listing all households, followed by the use of a random
number generator to select participants. Data collection involved administering a structured
questionnaire designed to capture both quantitative and qualitative data regarding local knowledge,
community involvement, conservation awareness, and potential engagement in butterfly
conservation efforts. Focus group discussions were held in each community to gain insights into
local perspectives, cultural significance, and community-led initiatives related to butterflies.
Additionally, in-depth interviews were conducted with key informants, such as community
leaders, traditional authorities, and local conservation experts, to gather nuanced insights on the
research topics. Observational methods were also employed to document community interactions
with butterflies, traditional practices, and existing conservation initiatives.

The study utilized a mixed-methods approach, incorporating both quantitative and qualitative
analyses. Quantitative analysis included descriptive statistics (frequencies, percentages, means,
and standard deviations) and inferential statistics, such as Chi-Square Tests of Independence,
Analysis of Variance (ANOVA), and Correlation Analysis. Qualitative analysis involved thematic
analysis of open-ended responses to identify recurring themes, patterns, and insights, alongside
multivariate analysis, including multiple regression analysis, to explore the combined effects of
various factors on key outcomes.

The study adhered to ethical guidelines for research involving human participants, ensuring
informed consent was obtained from all participants, with confidentiality and anonymity
maintained throughout the research process.

RESULTS AND DISCUSSION
Indigenous Knowledge and Conservation Awareness of Butterflies

Demographic data of respondents indicated a diverse age range, with the largest proportion
(42.2%) in the 36-45 age group, followed by the 26-35 and 46-55 age groups (both at 21.7%). The
56+ age group represented the smallest proportion (14.5%) of the sample. Notably, a significant
portion of respondents (36.1%) had no formal education, while 28.9% had primary education,
27.7% secondary education, and only 7.2% had attained university-level education. The majority
of respondents (63.9%) were married, with 28.9% single and 7.2% widowed. Most respondents
(78.3%) had lived in the area for over 20 years, while 15.7% had resided there for 11-20 years,
3.6% for less than 5 years, and 2.4% for 5-10 years. Primary occupations included farming
(28.9%), hunting (21.7%), non-timber forest product (NTFP) collection (14.5%), business
(13.3%), artisanal logging (7.2%), fishing (7.2%), and livestock rearing (7.2%).
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All respondents had some level of knowledge about butterflies. However, a majority (58%) of the
respondents do not know the specific food types that butterflies consume, with only 42% aware
that butterflies feed on nectar. This suggests that while the community has general awareness about
the presence of butterflies, their knowledge about the specific aspects of butterfly ecology, such as
their dietary requirements, is limited (Figure 2).

W Nectar
H No Idea

Butterflies species' food types

Figure 2: Respondents knowledge about the food types of butterfly species

Results reveal (43%) respondents reported seeing butterflies "Everywhere™ in their local
environment. (28%) of respondents indicated they have seen butterflies near "Streams"”. While
(29%) of the respondents stated they have seen butterflies in their "Village" areas. This suggests
that the local community has observed butterflies in a variety of locations, with the majority (43%)
reporting seeing them across different parts of their environment, rather than being confined to
specific habitats like streams or villages. The widespread distribution of butterfly sightings
indicates that butterflies are relatively abundant and visible within the local community's
surroundings as summarized in Figure 3.

H Everywhere
B Stream
m Village

Last sighting location

Figure 3: Respondents last sighting location of butterfly species
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A majority of the respondents (92%) reported seeing butterflies "Recently”, within a relatively
short timeframe while only (8%) indicated they had seen butterflies a "Long-time" ago. The high
proportion of respondents (92%) who have seen butterflies recently suggests that the local
community has ongoing and frequent encounters with these insects. This implies that butterflies
are a regular and noticeable presence in the community's daily lives and interactions with the local
environment. The combination of widespread sightings across different locations and the recent
nature of these observations indicates that butterflies are a relatively common and accessible
component of the local biodiversity in the Ebo Forest Reserve area (Figure 4).

B Long-time

M Recently

Last sighting time

Figure 4: Respondents last sighting time of butterfly species

Findings revealed that the majority of the local community (68%) has a high frequency of
encountering and observing butterflies in their daily lives. This points to a relatively abundant and
consistent butterfly presence in the Ebo Forest Reserve area. The high "Always" observation rate
67.5%, combined with the relatively low "Rare" sightings (8%), indicates that butterflies are a
common and regularly seen component of the local biodiversity. This could be a positive sign, as
it suggests the presence of suitable habitats and resources to support stable butterfly populations.
The 24% of respondents who report "Sometimes™ seeing butterflies may represent seasonal
variations, changes in habitat conditions, or differences in individual observation patterns within
the community (Figure 5).
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Figure 5: Respondents observation frequency of butterfly species

Levene's test was conducted to assess the equality of variances in butterfly observation frequency
across different occupation groups, which include farming (28.9%), hunting (21.7%), non-timber
forest product (NTFP) collection (14.5%), business (13.3%), artisanal logging (7.2%), fishing
(7.2%), and livestock rearing (7.2%). The test yielded anF-value of 3.582 and a p-value (Sig.) of
0.004. Since the p-value is less than the significance level of 0.05, the null hypothesis of equal
error variances across the occupation groups is rejected. This indicates that the assumption of
homogeneity of variance is violated, and the ANOVA test may not be appropriate. The ANOVA
test results show an F-value of 1.945 and a p-value of 0.084 for the effect of occupation on the
observation frequency of butterflies. The p-value of 0.084 is greater than the significance level of
0.05, indicating that the effect of occupation on the observation frequency of butterflies is not
statistically significant.

The R-squared value was 0.133, and the adjusted R-squared value was 0.065, suggesting that the
occupation groups explain 13.3% of the variance in the observation frequency of butterflies, and
the model does not have a good fit. The Levene's test indicates that the assumption of homogeneity
of variance is violated, which means the ANOVA test may not be appropriate for this analysis.
The results show that the effect of occupation on the observation frequency of butterflies is not
statistically significant (p-value = 0.084). The low R-squared value (0.133) and the non-significant
p-value suggest that occupation is not a strong predictor of the observation frequency of butterflies
in the Ebo Forest Reserve area. The analysis suggests that people, regardless of their occupation,
do not have equal opportunities to observe butterflies.

Levene's test assessed the equality of variances in butterfly observation frequency between male
and female respondents, showing an F-value of 0.774 and a p-value (Sig.) of 0.382. Since the p-
value is greater than the significance level of 0.05, the null hypothesis of equal error variances
across the gender groups cannot be rejected. This indicates that the assumption of homogeneity of
variance is met, and the ANOVA test can be appropriately applied. The ANOVA test results show
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an F-value of 0.177 and a p-value of 0.675 for the effect of gender on the observation frequency
of butterflies. The p-value of 0.675 is greater than the significance level of 0.05, indicating that the
effect of gender on the observation frequency of butterflies is not statistically significant. The R-
squared value is 0.002, and the adjusted R-squared value is -0.010, suggesting that gender explains
only 0.2% of the variance in the observation frequency of butterflies, and the model does not have
a good fit. The Levene's test shows that the assumption of homogeneity of variance is met,
allowing for the appropriate application of the ANOVA test. The results indicate that there is no
statistically significant difference in the observation frequency of butterflies between male and
female respondents (p-value = 0.675). The low R-squared value (0.002) and the non-significant p-
value suggest that gender is not a strong predictor of the observation frequency of butterflies in the
Ebo Forest Reserve area.

Levene's test was conducted to assess the equality of variances in butterfly observation frequency
across different age groups. The results showed an F-value of 1.681 and a p-value (Sig.) of 0.178.
Since the p-value is greater than the significance level of 0.05, the null hypothesis of equal error
variances across the age groups cannot be rejected. This indicates that the assumption of
homogeneity of variance is met, and the ANOVA test can be appropriately applied. The ANOVA
test results show an F-value of 0.189 and a p-value of 0.904 for the effect of age on the observation
frequency of butterflies. The p-value of 0.904 is greater than the significance level of 0.05,
indicating that the effect of age on the observation frequency of butterflies is not statistically
significant. The R-squared value is 0.007, and the adjusted R-squared value is -0.031, suggesting
that the age groups explain only 0.7% of the variance in the observation frequency of butterflies,
and the model does not have a good fit. The Levene's test shows that the assumption of
homogeneity of variance is met, allowing for the appropriate application of the ANOVA test. The
results indicate that there is no statistically significant difference in the observation frequency of
butterflies among the different age groups of the respondents (p-value = 0.904). The low R-squared
value (0.007) and the non-significant p-value suggest that age is not a strong predictor of the
observation frequency of butterflies in the Ebo Forest Reserve area.

Levene's test was conducted to assess the equality of variances in butterfly observation frequency
based on how long respondents had lived in the area. The results showed an F-value of 0.509 and
a p-value (Sig.) of 0.678. Since the p-value is greater than the significance level of 0.05, the null
hypothesis of equal error variances across the period of stay groups cannot be rejected. This
indicates that the assumption of homogeneity of variance is met, and the ANOVA test can be
appropriately applied. The ANOVA test results show an F-value of 0.089 and a p-value of 0.966
for the effect of period of stay in the Ebo area on the observation frequency of butterflies. The p-
value of 0.966 is greater than the significance level of 0.05, indicating that the effect of period of
stay on the observation frequency of butterflies is not statistically significant. The R-squared value
is 0.003, and the adjusted R-squared value is -0.034, suggesting that the period of stay groups
explain only 0.3% of the variance in the observation frequency of butterflies, and the model does
not have a good fit. The Levene's test shows that the assumption of homogeneity of variance is
met, allowing for the appropriate application of the ANOVA test. The results indicate that there is
no statistically significant difference in the observation frequency of butterflies among the
different period of stay groups in the Ebo area (p-value = 0.966). The low R-squared value (0.003)
and the non-significant p-value suggest that the period of stay in the Ebo area is not a strong
predictor of the observation frequency of butterflies.
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Occupation, gender, age, and period of stay in the Ebo area do not have a statistically significant
effect on the observation frequency of butterflies reported by the respondents. The Levene's test
indicates that the assumption of homogeneity of variance is violated for the occupation analysis,
suggesting that the ANOVA test may not be appropriate for this variable. For the other variables
(gender, age, and period of stay), the Levene's test shows that the assumption of homogeneity of
variance is met, allowing for the appropriate application of the ANOVA test. The models explain
only a small portion of the variance in observation frequency, with the highest R-squared value
being 0.133 for the occupation model. The non-significant results and low R-squared values
suggest that the socio-demographic factors examined in this analysis are not strong predictors of
the observation frequency of butterflies in the Ebo Forest Reserve area. These findings indicate
that the local community's observation of butterflies may be more influenced by other factors, such
as the availability of suitable habitats, environmental conditions, or individual preferences and
behaviors, rather than the specific demographic characteristics of the respondents. Further research
may be needed to explore additional variables that could better explain the drivers of butterfly
observation patterns in the Ebo Forest Reserve area.

The majority of the local community (58%) perceives the butterfly population in the Ebo Forest
Reserve to be stable over time. This points to a relatively consistent and sustainable butterfly
population in the area. The 29% of respondents who reported an Increase in the butterfly
population could indicate improvements in habitat conditions, conservation efforts, or other factors
that have supported the growth of butterfly numbers in the region. However, the 13% of
respondents who observed a Reduction in the butterfly population raises some concern and
suggests that there may be challenges or threats affecting the butterfly community in certain parts
of the Ebo Forest Reserve (Figure 6).

M Increased
Reduced
Stable

Butterflies species population trend

Figure 6: Respondents observation on butterfly species population trend

Levene's test shows an F-value of 3.582 and a p-value of 0.004. Since the p-value is less than the
significance level of 0.05, the null hypothesis of equal error variances across the occupation groups
is rejected. This indicates that the assumption of homogeneity of variance is violated, and the
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ANOVA test may not be appropriate. The ANOVA results show an F-value of 1.945 and a p-value
of 0.084 for the effect of occupation on the observation frequency of butterflies. The p-value of
0.084 is greater than the significance level of 0.05, indicating that the effect of occupation on the
observation frequency of butterflies is not statistically significant. The R-squared value is 0.133,
and the adjusted R-squared value is 0.065, suggesting that the occupation groups explain 13.3%
of the variance in the observation frequency of butterflies, and the model does not have a good fit.
The Levene's test indicates that the assumption of homogeneity of variance is violated, which
means the ANOVA test may not be appropriate for this analysis. The results show that the effect
of occupation on the observation frequency of butterflies is not statistically significant (p-value =
0.084). The low R-squared value (0.133) and the non-significant p-value suggest that occupation
is not a strong predictor of the observation frequency of butterflies in the Ebo Forest Reserve area.

Levene's test shows an F-value of 0.774 and a p-value of 0.382. Since the p-value is greater than
the significance level of 0.05, the null hypothesis of equal error variances across the gender groups
cannot be rejected. This indicates that the assumption of homogeneity of variance is met, and the
ANOVA test can be appropriately applied. The ANOVA results show an F-value of 0.177 and a
p-value of 0.675 for the effect of gender on the observation frequency of butterflies. The p-value
of 0.675 is greater than the significance level of 0.05, indicating that the effect of gender on the
observation frequency of butterflies is not statistically significant. The R-squared value is 0.002,
and the adjusted R-squared value is -0.010, suggesting that gender explains only 0.2% of the
variance in the observation frequency of butterflies, and the model does not have a good fit. The
Levene's test shows that the assumption of homogeneity of variance is met, allowing for the
appropriate application of the ANOVA test. The results indicate that there is no statistically
significant difference in the observation frequency of butterflies between male and female
respondents (p-value = 0.675). The low R-squared value (0.002) and the non-significant p-value
suggest that gender is not a strong predictor of the observation frequency of butterflies in the Ebo
Forest Reserve area.

Levene's test shows an F-value of 1.681 and a p-value of 0.178. Since the p-value is greater than
the significance level of 0.05, the null hypothesis of equal error variances across the age groups
cannot be rejected. This indicates that the assumption of homogeneity of variance is met, and the
ANOVA test can be appropriately applied. The ANOVA results show an F-value of 0.189 and a
p-value of 0.904 for the effect of age on the observation frequency of butterflies. The p-value of
0.904 is greater than the significance level of 0.05, indicating that the effect of age on the
observation frequency of butterflies is not statistically significant. The R-squared value is 0.007,
and the adjusted R-squared value is -0.031, suggesting that the age groups explain only 0.7% of
the variance in the observation frequency of butterflies, and the model does not have a good fit.
The Levene's test shows that the assumption of homogeneity of variance is met, allowing for the
appropriate application of the ANOVA test. The results indicate that there is no statistically
significant difference in the observation frequency of butterflies among the different age groups
of the respondents (p-value = 0.904). The low R-squared value (0.007) and the non-significant p-
value suggest that age is not a strong predictor of the observation frequency of butterflies in the
Ebo Forest Reserve area.

Levene's test shows an F-value of 0.509 and a p-value of 0.678. Since the p-value is greater than
the significance level of 0.05, the null hypothesis of equal error variances across the period of stay
groups cannot be rejected. This indicates that the assumption of homogeneity of variance is met,
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and the ANOVA test can be appropriately applied. The ANOVA results show an F-value of 0.089
and a p-value of 0.966 for the effect of period of stay in the Ebo area on the observation frequency
of butterflies. The p-value of 0.966 is greater than the significance level of 0.05, indicating that the
effect of period of stay on the observation frequency of butterflies is not statistically significant.
The R-squared value is 0.003, and the adjusted R-squared value is -0.034, suggesting that the
period of stay groups explain only 0.3% of the variance in the observation frequency of butterflies,
and the model does not have a good fit. The Levene's test shows that the assumption of
homogeneity of variance is met, allowing for the appropriate application of the ANOVA test. The
results indicate that there is no statistically significant difference in the observation frequency of
butterflies among the different period of stay groups in the Ebo area (p-value = 0.966). The low
R-squared value (0.003) and the non-significant p-value suggest that the period of stay in the Ebo
area is not a strong predictor of the observation frequency of butterflies.

Occupation, gender, age, and period of stay in the Ebo area do not have a statistically significant
effect on the observation frequency of butterflies reported by the respondents. The Levene's test
indicates that the assumption of homogeneity of variance is violated for the occupation analysis,
suggesting that the ANOVA test may not be appropriate for this variable. For the other variables
(gender, age, and period of stay), the Levene's test shows that the assumption of homogeneity of
variance is met, allowing for the appropriate application of the ANOVA test. The models explain
only a small portion of the variance in observation frequency, with the highest R-squared value
being 0.133 for the occupation model. The non-significant results and low R-squared values
suggest that the socio-demographic factors examined in this analysis are not strong predictors of
the observation frequency of butterflies in the Ebo Forest Reserve area. These findings indicate
that the local community's observation of butterflies may be more influenced by other factors, such
as the availability of suitable habitats, environmental conditions, or individual preferences and
behaviors, rather than the specific demographic characteristics of the respondents. Further research
may be needed to explore additional variables that could better explain the drivers of butterfly
observation patterns in the Ebo Forest Reserve area.

Findings reveal that the majority of the local community (83%) has observed changes in the
butterfly population in the Ebo Forest Reserve area relatively Recently, within a shorter time
frame. The high percentage of respondents who reported observing changes Recently could
indicate that there have been more noticeable or rapid changes in the butterfly population over the
past few years. The smaller percentage of respondents (17%) who reported observing changes in
the butterfly population over a long-time frame suggests that some members of the community
have been monitoring the butterfly population for a more extended period (Figure 7).
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B Long time

M Recently

Duration of observed change

Figure 7: Duration of observed change in butterfly species population trend

Results showed that a high percentage of respondents (86%) expressing Positive thoughts and
feelings about butterflies indicates that the local community generally values and appreciates the
presence of butterflies in the area. The smaller percentage of respondents (14%) with Neutral
thoughts and feelings about butterflies suggests that there are some members of the community
who do not have strong positive or negative perceptions of butterflies. This is due to a lack of
direct interaction or experience with butterflies, and indicative of the fact that butterflies are not a
primary focus of concern to them. The data shows that all respondents (100%) reported NO cultural
beliefs associated with butterflies. This indicates that the local community in the Ebo Forest
Reserve area does not have any specific cultural beliefs, traditions, or superstitions related to
butterflies. The absence of reported cultural beliefs about butterflies suggests that the local
community's perceptions and attitudes towards butterflies are more influenced by practical
considerations, such as their ecological role or aesthetic value, rather than being rooted in
traditional cultural beliefs or practices (Figure 8).

B Neutral
B Positive

Thoughts and feelings about butterflies

Figure 8: Respondents thoughts and feelings about Butterflies
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Results showed that local communities in the Ebo Forest Reserve area have a mixed understanding
of the ecosystem contributions of butterflies. The largest percentage of respondents (47%)
recognized that butterflies contribute to biodiversity in the area. This indicates that a significant
portion of the community understands the role of butterflies in supporting and maintaining the
overall diversity of species within the Ebo Forest Reserve ecosystem. The second-largest group
(28%) identified the pollination services provided by butterflies. This suggests that some members
of the community are aware of the important ecological function that butterflies play in the
pollination of plants, which is crucial for the health and productivity of the local ecosystem.
However, a notable percentage of respondents (25%) reported having no idea about the ecosystem
contributions of butterflies (Figure 9).

H Biodiversity
NO IDEA

Pollination

Butterflies species' ecosystem contributions

Figure 9: Respondents thoughts and feelings about butterflies

With 72.3% of respondents indicating that education and awareness campaigns are the primary
community contribution to butterfly conservation, this suggests that the local community
recognizes the importance of raising awareness and educating people about butterflies as a key
contribution to conservation efforts. In contrast, 27.7% of respondents mentioned monitoring and
data collection as a community contribution. 53.0% of respondents reported being aware of
community initiatives related to butterfly conservation, while 47.0% of respondents were not
aware of any such initiatives. This indicates that a majority of the local community are aware of
the ongoing efforts and initiatives focused on butterfly conservation. 80.7% of respondents
reported being not familiar at all with butterfly conservation efforts, whereas 18.1% of respondents
were somewhat familiar and only 1.2% were very familiar with such efforts. This suggests that
while a majority of the community is aware of conservation initiatives, a significant proportion
lacks familiarity with the details and specifics of these efforts.

Results also showed that 81.9% of respondents reported having no information sources about
butterflies, while 18.1% of respondents mentioned community meetings or workshops as a source
of information about butterflies. This highlights the need to improve the availability and
accessibility of information about butterflies within the local community. The majority, 81.9% of
respondents, expressed interest in supporting conservation activities, 12.0% were interested in
participating in research or educational programs, and 6.0% were interested in volunteering for
monitoring activities. This indicates that the local community has a strong interest in contributing
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to butterfly conservation efforts, with a particular focus on supporting conservation activities
(Table 1).

Table 1: Butterfly conservation awareness

Community contributions to butterflies’ conservation Frequency Percent
Education and awareness campaigns 60 72.3
Monitoring and data collection 23 21.7
Total 83 100.0
Awareness / Involvement in community initiatives

No 39 47.0
Yes 44 53.0
Total 83 100.0
Familiarity with Butterflies conservation efforts

Not familiar at all 67 80.7
Somewhat familiar 15 18.1
Very familiar 1 1.2
Total 83 100.0
Information sources about Butterflies

Community meetings or workshops 15 18.1
NONE 68 81.9
Total 83 100.0
Interest in participating in Butterflies conservation

Participating in research or educational programs 10 12.0
Supporting conservation activities 68 81.9
Volunteering for monitoring activities 5 6.0
Total 83 100.0
Needed community support

Financial support for community projects 76 91.6
Training and capacity building 7 8.4
Total 83 100.0
Foreseen challenges in community engagement

Lack of awareness 12 145
Limited resources 71 85.5
Total 83 100.0

Results indicate that the local community perceives the availability of resources, such as funding
and technical support, as a significant barrier to their active involvement in butterfly conservation
efforts, with 85.5% of respondents identifying limited resources as a primary challenge (Table 1).
The Pearson Chi-Square test had a p-value of 0.594, which is greater than the 0.05 significance
level. Therefore, there is no statistically significant relationship between gender and community
contributions to butterflies’ conservation at the 0.05 level of significance. The Pearson Chi-Square
test has a p-value of 0.453, which is greater than the 0.05 significance level. Therefore, there is no
statistically significant relationship between gender and awareness/involvement in community
initiatives related to butterflies at the 0.05 level of significance. The Pearson Chi-Square test has a
p-value of 0.180, which is greater than the 0.05 significance level. Therefore, there is no
statistically significant relationship between gender and information sources about butterflies at
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the 0.05 level of significance. The Pearson Chi-Square test has a p-value of 0.405, which is greater
than the 0.05 significance level. Therefore, there is no statistically significant relationship between
age and awareness/involvement in community initiatives related to butterflies at the 0.05 level of
significance.

In summary, neither gender nor age are significantly associated with the community's
contributions to butterflies’ conservation, their awareness and involvement in community
initiatives, or their access to information sources about butterflies. The local community's
engagement in these aspects appears to be relatively uniform across different gender and age
groups. These findings indicate that the community's contributions and engagement in butterfly
conservation efforts are not significantly influenced by demographic factors such as gender and
age. Instead, other factors, such as access to resources, capacity-building opportunities, and
targeted outreach and awareness campaigns, may play a more crucial role in shaping the
community's involvement and support for butterfly conservation initiatives in the Ebo Forest
Reserve area.

Results from regression analysis revealed an R-squared value is 0.200, indicating that the model
explains 20.0% of the variance in the dependent variable (interest in participating in butterflies’
conservation). The adjusted R-squared value is 0.159, suggesting that the model has a reasonably
good fit and generalizability. The overall model is statistically significant (p-value = 0.001),
meaning that the independent variables (occupation, gender, age, and educational level)
collectively have a significant influence on the dependent variable. Occupation has a positive and
statistically significant coefficient (p-value = 0.001), indicating that occupation is a significant
predictor of interest in participating in butterflies’ conservation. Gender and age are not
statistically significant predictors of interest in participating in butterflies’ conservation (p-values
> 0.05). Educational level has a positive but not statistically significant coefficient (p-value =
0.739), suggesting that it does not have a significant direct effect on interest in participating in
butterflies’ conservation.

DISCUSSIONS

The results from this study indicate that the local community in the Ebo Forest Reserve has a high
level of knowledge about the diversity of butterfly species present in their area. This aligns with
findings from other studies in Africa, which have shown that local communities often possess
extensive traditional ecological knowledge about the wildlife in their local environments
(Gandiwa, 2012; Naah & Guuroh, 2017). The local community's ability to notice and explain
qualitative trends in the abundance of butterflies over time is particularly noteworthy, as it suggests
that the community has a deep understanding of the dynamics and changes in the local butterfly
populations. This type of traditional ecological knowledge can be a valuable resource for
informing conservation efforts and promoting environmental sustainability (Gandiwa, 2012;
Nyhus et al., 2003). The local community's recognition of the potential destructive nature of
butterfly larvae, in addition to their appreciation for the aesthetic value and ecological roles of
butterflies, such as pollination, further demonstrates the depth and nuance of their knowledge about
these insects. This aligns with studies from other parts of Africa, which have found that local
communities often have a comprehensive understanding of the various ecological functions and
impacts of different species (Ghazanfar et al., 2016; Iniesta-Arandia, 2015).
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The variability in the knowledge and perceptions of butterflies observed within the Ebo Forest
Reserve community suggests that factors such as environmental awareness and the extent of
human-wildlife conflicts may play a role in shaping the community's understanding and attitudes
towards these insects. This is consistent with findings from other studies, which have highlighted
the importance of addressing local context and community dynamics when developing
conservation strategies (Naah et al., 2017). The local community's appreciation for the aesthetic
value and ecological roles of butterflies, as observed in this study, is consistent with findings from
other parts of Africa. Research has shown that local communities often have a strong cultural and
aesthetic connection to certain species, which can be leveraged to promote conservation efforts
(Ghazanfar et al., 2016; Iniesta-Arandia, 2015). The recognition of the potential destructive nature
of butterfly larvae by the local community in the Ebo Forest Reserve suggests a nuanced
understanding of the complex interactions between these insects and the local ecosystem. This
aligns with studies from other African contexts, where local communities have demonstrated a
comprehensive knowledge of the various impacts, both positive and negative, that different species
can have on their environment (Ghazanfar et al., 2016).

The findings from the study in West Sumatera, Indonesia, further corroborate the local
community's positive perceptions and attitudes towards butterflies (Wai et al., 2023). The study
found that the local community in West Sumatera had a strong appreciation for the aesthetic and
ecological value of butterflies, and were supportive of ecotourism initiatives that focused on
butterfly conservation. This suggests that positive community perceptions towards butterflies may
be a common theme across different regions in Africa and Southeast Asia. The findings from this
study indicate that the local community in the Ebo Forest Reserve has the potential to be valuable
partners in butterfly conservation efforts, as they have a strong foundation of knowledge and a
willingness to support such initiatives. This aligns with research from other parts of Africa, which
has shown that leveraging local ecological knowledge and community engagement can be a key
strategy for effective biodiversity conservation (Gandiwa, 2012; Nyhus et al., 2003).

The need to expand conservation awareness and wildlife-related educational programs within the
Ebo Forest Reserve community, as suggested by the variability in knowledge and perceptions
observed, is also consistent with findings from other studies. Researchers have emphasized the
importance of enhancing the availability and accessibility of information to foster greater
community engagement and support for conservation efforts (Naah et al., 2017; Iniesta-Arandia,
2015). The local community's positive attitudes towards butterflies and their willingness to
participate in ecotourism activities centered on butterfly observation and conservation suggest that
this could be a promising approach for engaging the community in the Ebo Forest Reserve as well.
A similar study in West Sumatera further highlights the potential for leveraging community
support for butterfly conservation through ecotourism initiatives (Wai et al., 2023). In Cameroon,
similar studies have highlighted the challenges and opportunities associated with integrating
community needs and conservation goals. For instance, research in the Korup National Park and
the Dja Faunal Reserve has demonstrated that successful conservation outcomes depend on
building trust and collaboration between local communities and conservation authorities (Schmidt-
Soltau, 2009; Yasuoka, 2006).
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CONCLUSION AND RECOMMENDATION

This study highlights the valuable role of indigenous knowledge in butterfly conservation efforts
within the Ebo Forest Reserve. The local community demonstrates a strong awareness of butterfly
species and their ecological significance, although gaps exist in specific ecological knowledge.
The observed interest in conservation activities indicates a willingness to engage, yet challenges
such as limited resources and awareness hinder effective participation. By integrating local insights
and fostering community-led initiatives, conservation strategies can be significantly enhanced.
This approach not only supports butterfly populations but also promotes sustainable management
of the Ebo Forest ecosystem, ultimately contributing to broader biodiversity conservation goals.
Future efforts should focus on enhancing educational outreach and resource availability to
empower local communities in their conservation endeavors.
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