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Abstract: Nature-based solutions (NbS) have gained global attention for addressing societal
challenges, benefiting biodiversity, and promoting human well-being. NbS have been increasingly
recognized for their role in mitigating climate change impacts, such as coastal flooding. However,
despite their integration into policy frameworks in Europe and parts of Africa, there remains limited
empirical evidence regarding their effectiveness. This study seeks to address this gap by exploring
the factors influencing perceptions and awareness of the effectiveness of NbS in coastal
communities. A structured survey questionnaire was administered in three coastal communities—
Kula, Oyorokoto, and Bonny —examining how perception, knowledge, and socio-economic factors
affect the effectiveness of NbS. Results show that socio-economic factors such as age, education, and
occupation significantly influence the perceived effectiveness of NbS. Additionally, awareness was
found to have a stronger impact on effectiveness than perception. The study concludes that
awareness-raising initiatives, particularly those focused on the protective benefits of mangroves, are
crucial for enhancing the effectiveness of NbS. Conservation, afforestation, and restoration of coastal
ecosystems are recommended as key strategies for promoting NbS and their role in climate
resilience.

Keywords: coastal ecosystems; disaster risk reduction; perceptions; awareness; nature-based
solutions; effectiveness

1. Introduction

Perceptions are shaped by societal influences, and they significantly affect how individuals and
communities respond to various challenges. This interplay between perception and behavior is
particularly important in addressing societal and environmental issues, as previous studies have
shown [47,62,81]. Perceptions are not only crucial for understanding behavioral responses but also
serve as tools to evaluate the sustainability and effectiveness of innovations, including nature-based
solutions (NbS). Perception studies have been widely applied to evaluate innovations across various
fields, providing insights into their effectiveness and social acceptance [17,21,34,38,61]. Moreover,
perceptions play a critical role in understanding how communities assess and respond to disasters,
further emphasizing their importance in societal resilience [65].

Nature-based solutions (NbS), which leverage natural systems to address environmental and
societal issues, have gained prominence in recent years. A study by [69] highlighted the significance
of securing the full engagement and consent of indigenous communities to ensure the long-term
sustainability of NbS interventions. This emphasis on community participation has resulted in a
growing awareness of disaster risks and has spurred stakeholders to consider more holistic
approaches to disaster risk reduction [11,49,51,70].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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As an umbrella concept, NbS encompasses a wide range of strategies aimed at addressing
societal challenges, particularly those related to environmental degradation and climate change. NbS
have been framed as win-win solutions due to their adaptive capacity and cost-effectiveness
[15,20,39]. They offer significant co-benefits, such as enhancing biodiversity, improving human well-
being, and fostering sustainable livelihoods, while simultaneously addressing issues like flood risk
[48] and coastal erosion [41,46,64,77]. However, the successful implementation of NbS is highly
dependent on the involvement of local and indigenous communities throughout the design,
implementation, and monitoring phases [5,9,28,57]. This underscores the need for local knowledge,
trust-building, and collaborative decision-making to ensure the long-term success of NbS initiatives.

One of the primary challenges in the widespread adoption of NbS is the negative perceptions
that can arise from misconceptions or a lack of understanding. These negative perceptions can create
barriers to implementation, particularly when communities do not fully grasp the benefits or feel
disconnected from the decision-making processes [33,60]. Another significant challenge is the limited
public participation in NbS projects, which is a key principle for their success [40,82]. Public
participation is essential for fostering a sense of ownership and ensuring that the solutions are
tailored to the needs and values of the local communities. However, public misconceptions,
especially regarding the effectiveness and sustainability of NbS, often hinder this participation
[44,59,78]. Therefore, there is a need for stakeholders to enhance awareness and communication about
the co-creational benefits of NbS, which could shift public preferences away from traditional “grey”
infrastructure solutions [25,50,66].

Perception is deeply influenced by various factors, including an individual’s understanding of
risk, awareness of natural co-benefits, and beliefs about the effectiveness of solutions [7,33,52].
Despite the growing global awareness of NbS as integrated approaches to addressing societal
challenges, there remains a lack of concrete evidence on their effectiveness in different contexts. While
NbS have been incorporated into policy and practice in regions like Europe and parts of Africa, there
is still a significant gap in understanding how well these solutions work in practice, particularly in
vulnerable communities [28,43,67,76]. This gap in evidence on the effectiveness of NbS has
necessitated the need for further research and case studies, such as this study.

The Sendai Framework for Disaster Risk Reduction 2015-2030, which emphasizes the
importance of public engagement and participation, also recognizes the need for integrating societal
perspectives into disaster risk management [16]. Similarly, the European Union Water Framework
Directive advocates for public participation in water management to enhance environmental
sustainability [24]. However, despite these frameworks, there remains a disparity between the
engagement of indigenous stakeholders in NbS projects and their involvement in more conventional
grey infrastructure measures [75]. This could be due to the limited evidence on the effectiveness of
NbS and the insufficient public dialogues with indigenous communities, which have been noted as
critical knowledge gaps in previous studies [1,6,43,45,54]. Further barriers to the success of NbS
include inadequate institutional capacity, resource limitations, and poor public communication,
which were also highlighted in a study by [5].

Various factors influence the perception and effectiveness of NbS, including demographic
variables such as education, income level, marital status, and family size, as well as structural or
geographical factors like length of residence, the natural environment, and exposure to hazard risks.
Psychosocial factors, such as hazard awareness, knowledge, and individual risk perception, also play
a crucial role [36]. These factors determine how communities perceive the risks they face and their
willingness to adopt innovative solutions like NbS.

Flooding is a particularly relevant issue in this context. Globally, floods are the second most
frequent disaster, causing widespread damage to both people and property [16]. The frequency and
severity of floods are expected to increase due to climate change, with projections from the
Intergovernmental Panel on Climate Change (IPCC) indicating more intense rainfall and rising sea
levels [35,55]. Additionally, increased land use and land cover changes, such as deforestation and
urbanization, have exacerbated flood risks in many regions [74]. Rivers State, Nigeria, is no exception
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to these trends, as it has experienced severe flooding in recent years, with devastating impacts on
local communities [3,71].

Against this backdrop, the United Nations declared the Ocean Decade (2021-2030) as the Decade
of Ecosystem Restoration, acknowledging the role that healthy ecosystems play in disaster risk
reduction. The success of ecosystem restoration efforts, including NbS, depends heavily on local
perceptions and their integration into decision-making processes. The role of perceptions in solving
environmental challenges has been widely documented [47,62,80]. Thus, this study aims to assess the
perceptions and awareness of the effectiveness of NbS in three selected coastal communities—Kula,
Oyorokoto, and Bonny—within Rivers State, Nigeria. By focusing on these communities, this
research seeks to fill the existing knowledge gaps and provide valuable insights into how NbS can be
effectively implemented in regions facing significant environmental challenges. Through this study,
we hope to contribute to the growing body of literature on NbS and support efforts to foster greater
public engagement and resilience in the face of climate-induced risks.

Perception
Compositional Contextual
Bio-social Socio-cultural
Geographic
location
Community Rural-urban Characteristi
Age Gender Ethnicity dwelling cs of the area

Figure 1. Factors that affect perception [8].

2. Materials and Methods
Study Area

The study was carried out in Kula, Oyorokoto and Bonny communities in Rivers State.
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Figure 2. Map of Nigeria showing Rivers State and the study area.

The coastal communities were purposively selected as a result of their proximity to the Atlantic
Coast. The Niger Delta is known to be a biodiversity hub of marshland, creeks, tributaries, and
lagoons that drain the Niger River into the Atlantic at the Bight of Biafra and houses the second-
largest mangrove forest, which is fragile, covers around one-third of the total area.

Research Design

This study employed a qualitative research approach, utilizing survey methodology to gain a
deeper understanding of local communities’ perceptions regarding the effectiveness of nature-based
solutions (NbS) as a flood reduction measure. The qualitative approach was chosen to explore how
communities perceive and experience these solutions, allowing the researchers to “see through the
eyes” of the participants [14]. Surveys are a commonly used tool for assessing perceptions because
they provide comparability, reproducibility, and ease of implementation [28,58,73]. They can be
administered both in-person and online, offering flexibility in data collection [13].

The study specifically targeted adults aged 30 to 70, as individuals within this age range are
more likely to have observed notable changes in the climate and local environment over time. A
simple random sampling method was employed to ensure that every individual within this
demographic had an equal chance of participating in the survey. The survey instrument was
structured into four distinct sections, each containing approximately 10 questions. These sections
focused on gathering demographic information, socio-economic data, and the participants’
perceptions and awareness of climate change, flooding, and nature-based solutions. A total of 1,224
responses were collected.

The primary objective of this study was to identify and analyze the factors that influence local
communities’” perceptions and awareness of the effectiveness of NbS in reducing flood risks. By
addressing the research question, “What factors affect perceptions and awareness of the effectiveness
of nature-based solutions?”, the study aimed to shed light on the underlying drivers of community
attitudes toward NbS. The literature review provided the theoretical foundation for the study, while
primary data was collected through questionnaire surveys and field observations.

Data collection was carried out using Kobo Toolbox, an Open Data Kit (ODK) system developed
by the Harvard Humanitarian Initiative and the United Nations Office for the Coordination of
Humanitarian Affairs (OCHA). The survey questions were designed based on insights gathered from
the literature review and an exploratory survey conducted during a reconnaissance visit to the study
sites. The reconnaissance survey, carried out in May 2022, identified several logistical, socio-cultural,
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and economic factors that helped refine the survey questions and guided the planning of subsequent
field trips.

To ensure the reliability of the survey instrument, it was pre-tested in a similar environment to
identify and address any inconsistencies or irregularities in the questions. Following this, an
electronic version of the survey was developed using Kobo Collect software, which allowed the
research team to test the form and make necessary improvements. The research assistants were
trained on the use of the electronic form to ensure accurate data collection.

Data collection took place between July 2022 and November 2023, during which 1,224 responses
were recorded. The data was securely stored on the Kobo Toolbox platform and subsequently
exported into a Microsoft Excel format for further analysis. Data analysis was conducted using the
IBM Statistical Package for the Social Sciences (SPSS) software, version 27, allowing for the systematic
examination of the factors influencing perceptions and awareness of the effectiveness NbS in
reducing flood risks in the selected communities.

This methodological framework provided a robust means of investigating community
perspectives on NbS, enabling the study to contribute valuable insights into the factors that shape
public understanding and acceptance of nature-based flood reduction measures.

3. Results
Measurement of Variables

Age Distribution across the Communities

The results in Table 1 show that most of the respondents are between the age range of 31 to 40
years (44.0%), followed by 41 to 50 years (36.3%) across the three communities. The least number of
respondents were between the ages of 20 to 30 years (7.5%) and 61 to 70 (2.5%).

Characteristics Kula Oyorokoto Bonny Pooled
Freq. % Freq % Freq % x> Cramer's Freq %
V test
Age < 296
.001
20-30 9 100 1 4.3 82 74 92 7.5
31-40 25 278 8 34.8 505 45.5 538  44.0
41-50 18 20.0 7 30.4 419 377 444  36.3
51-60 22 244 6 26.1 92 83 120 9.8
61-70 16 17.8 1 4.3 13 12 30 25
Gender
Male 55 61.1 14 609 670 60.3 739 604
Female 35 389 9 39.1 441 39.7 485  39.6
Marital Status 234 .065
Single 16 17.8 2 8.7 80 72 98 337
Separated 0 0.0 0 0.0 5 0.5 5 0.5
Widow/widower 1 1.1 1 43 25 2.3 27 7.7
Divorced 0 0.0 0 0.0 2 0.2 2 0.2

Married 73 811 20 87.0 999 89.9 1092 579
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Occupation < 215
.001
Fishing 47 522 8 34.8 245 221 300 245
Trading 16 178 8 34.8 426 383 450  36.8
Framing 2 22 0 0 35 32 37 3.0
Government 8 8.9 1 4.3 146 13.1 155 127
Employee
Students 2 2.2 1 4.3 32 29 35 29
Fish processor 3 3.3 3 13.0 83 75 89 7.3
Other 12 133 2 8.7 144 13.0 158 128
Educational < 434
attainment .001
No Education 19 211 1 4.3 83 75 103 8.4
Primary School 10 111 9 39.1 202 18.2 221 181
Leaving
Certificate
(PSLC)
Junior School 4 44 0 0 211  19.0 215 176
Leaving
Certificate
(JSCE)
Senior School 31 344 8 34.9 288 259 327  26.7
Leaving
Certificate
(SSCE)
OND/HND 11 123 3 13.0 259 233 273 223
Tertiary (BSc/ 15 167 2 8.7 68 6.1 85 6.9
MSc/PhD)
Ethnic < 232
distribution .001
Igbo 1 1.1 1 44 192 173 194 15.8
Hausa 2 2.2 0 0 73 6.5 75 6.1
Yourba 29 323 1 44 89 8.0 119 9.7
Niger Deltans 58 644 21 912 715 644 794  65.0
Others 0 0 0 0 42 38 42 34
Religious 202 .049
Affiliation
Christianity 89 989 23 100.0 1034 93.0 1146  93.6
Islamic 0 0 0 0 72 6.5 72 5.9

Traditionalist 1 1.1 0 0 5 0.5 6 0.5
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Number of 733 .108
Children of the
respondents
<9 82 921 18 818 1106  99.5 1206  98.8
10-19 5 5.6 4 18.2 0 0.0 9 0.7
20-29 2 2.2 0 0.0 0 0.0 2 0.2
30-39 0 0.0 0 0.0 1 0.1 1 0.1
40-49 0 0.0 0 0.0 2 0.2 2 0.2
Annual Income < 719
of the .001
Respondents
50000-9040001 89 989 21 913 1108 99.7 1218  99.5
9040002- 0 0.0 0 0.0 2 0.2 2 0.2
18030001
36010002- 1 1.1 2 8.7 1 0.1 4 0.3
45000001

N= 1224 (Source: Author’s field data).

Most respondents were from Bonny as a result of the concentration of economic activities in the
area resulting in significant migration into the area. Moreover, the average age of respondents for the
study was 42 years (SD-8.09). This shows that majority of the population in the study area are made
up of youths. This bares a similarity to the census by the Nigeria National population statistics that
show that majority of Nigeria’s population are within the youthful population bracket [53,79]. The
chi-square test of independence was statistically significant, x2 (1, N = 1224) = 231.98, p < .001.
Cramer’s V value of 0.296 means that the age of the respondents has an appropriately small moderate
effect on the effectiveness of NbS. In other words, the effectiveness of NbS is dependent on the age of
the respondent.

Gender Distribution of the Respondents

Kula had about 61.1% male and 38.9% female; Oyorokoto had about 60.9% male and 39.1%
female while Bonny had 60.3% male and 39.7% female. The pooled male population had a frequency
of 739 and 60.4% while the female had a frequency of 485 and 39.6%. The results show that the
respondents used for the study were mainly males. These results agree with the 2006 Bureau of
Statistics on River State, which indicates that there are more males than females [53,79]. The chi-
square test was not statistically significant relationship, x? (1, N=1224) =11, p=.004. Cramer’s V value
of 0.095 means that the gender of the respondents has an appropriately small moderate effect on the
effectiveness of NbS. In other words, the effectiveness of NbS is dependent on the gender of the
respondent.

Marital Status

Most of the respondents were married (57.9%), this was followed by the singles (33.7%) with a
few being divorced (0.2%). This is similar across individual communities. Additionally, the results
indicated that Kula and Oyorokoto had no respondents being separated or divorced. This could be
attributed to the tribal regulations which prevents separation and divorce. Furthermore, the high
number of separations and divorces in Bonny could also be due to the influx of non-natives into the
area. The chi-square test was not statistically significant relationship, x? (1, N = 1224) =12.98, p > .113.
Therefore, the Cramer’s V value was not reported.
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Occupation Distribution of the Respondents

The result shows that most of the respondents are traders (36.8%) and fishermen (24.5%). The
individual community distribution shows that fishing (52.2%) was the common occupation among
respondents in Kula, while Bonny was trading (38.3%). However, for Oyorokoto, respondents were
into both fishing and trading (34.8%). This is in line with the fact that the communities used for the
study were coastal communities, hence fishing. However, as respondents sought alternative
livelihoods to supplement their fishing activities and generate income, trading emerged as a more
favored option than fishing. The high percentage of traders recorded in Bonny (38.3%) could also be
a result of the influx of non-natives into the area who engage in either fish trading or petty trading.
A previous study by [79] reported farming (34.7%) and fishing (21.0%) as major source of livelihood
in some flood-prone communities in the Niger Delta. [79] also outlined some impacts of flood which
interestingly affects means of livelihood of the residents. Furthermore, previous studies have
reported that the population is highly dependent on the land and water resources for their
livelihoods, in addition to subsistence farming and fishing. The preference of farming and trading
over fishing is unlikely for a coastal area. However, further studies can be explored to discover the
type of trading carried out by natives and non-natives in these communities. The chi-square test was
statistically significant, x2 (1, N = 1224) =112.68, p < .001 with a Cramer’s V value of 0.215 means
occupation of the respondents that has an appropriately small moderate effect on the effectiveness of
NbS. In other words, the effectiveness of NbS is dependent on occupation of the respondents.

Educational Attainment of the Respondents

Kula had the highest number of respondents with no formal education (21.1%), followed by
Bonny (7.5%) and Oyorokoto community (4.3%). Oyorokoto had the highest number of respondents
(39.1%) who have had Primary School Leaving Certificate (PSLC), this was followed by Bonny
(18.2%) and then Kula community (11.1%). Bonny had the highest number of respondents with a
Junior School Leaving Certificate (JSCE) (19.0%), this was followed by Kula community (4.4%) while
Oyorokoto had no respondents who had a Junior School Leaving Certificate (JSCE). Additionally,
Oyorokoto had the highest number of respondents with Senior School Leaving Certificate (SSCE)
(34.9%), this was followed by Kula (34.4%) and then Bonny (25.9%). Bonny had the highest number
of respondents with OND/HND, this is followed by Oyorokoto (13.0%) and Kula (12.3%). Kula had
the highest number of respondents who have had a university education (16.7%), this could be from
the natives of the community who do not reside in this community but partook of this survey. This
was followed by Oyorokoto (8.7%) and then Bonny (6.1%). Overall, most of the respondents have
had secondary education (26.7%) and OND/HND (22.3%). This is corroborated by the results from
[79] on the assessment of Flood-prone Communities in the Core Niger Delta, Nigeria who recorded
respondents with WAEC/SSCE; 15.5%; OND/HND educational qualification; 13.1%. The chi-square
test was statistically significant, x2 (1, N = 1224) =460.98, p < .001 with a Cramer’s V value of .434
means that the educational attainment of the respondents has an appropriately large effect on the
effectiveness of NbS. In other words, the effectiveness of NbS is dependent on the educational
attainment of the respondents.

Ethnic Distribution of the Respondents

The result shows that most interviewed respondents were Niger Deltans across the three
communities (65.0%). The result is not surprising as the study area is native to the Niger Delta people.
Other ethnic groups found in the area were Igbos (15.8%), Hausas (6.1%), Yorubas (9.7%) and other
sub-ethnic groups (3.4%). Additionally, in Kula, Yourubas were found to be the second major ethnic
group (32.3%), while Igbos were mostly found in the Bonny area (17.3%). Oyorokoto was a transitory
area for both Igbos and Yourbas (4.4%). The number of Igbos found in Bonny (17.3%) justifies the
validity of the high number of traders recorded in Bonny as the Igbos are primarily known as traders.
The chi-square test statistically significant, x2 (1, N = 1224) =143.98, p <.001 with a Cramer’s V value
of 232 means that the ethnicity of the respondents has approximately a medium effect on the
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effectiveness of NbS. In other words, the effectiveness of NbS is dependent on the ethnicity of the
respondents.

Annual Income of the Respondents

The highest earners annually were respondents from Bonny (99.7%), this is followed by
respondents in Kula (98.9 %) and then Oyorokoto (91.3 %). The results show that the respondents in
Kula have the highest annual income (98.9%), this is followed by respondents in Bonny (99.7%) and
Oyorokoto (91.3%). The chi-square test was statistically significant, x2 (1, N = 1224) =1470, p < .001
with a Cramer’s V value of .719 means that the annual income of the respondents has an
appropriately large effect on the effectiveness of NbS. In other words, the effectiveness of NbS is
dependent on the annual income of the respondents.

Table 2. Logistic Regression of the influence of Perception and Awareness on the Effectiveness of NbS
(Source: Author’s field data).

Odds Ratio SE p-values 95% CI
Awareness 0.06 0.17 <.001 0.04-0.08
perception 0 0.15 0.17 <.001 0.11-0.21
perception 1 0.59 0.4 196 0.27-1.31
Constant 0.15 <.001

Table 3 shows the logistic regression analysis was performed to examine the influence of
Knowledge 1, perception 0 and perception 2 on variable Effectiveness to predict the value “Green
measures”. Logistic regression analysis shows that the model is significant (x2 (3) = 657.96, p <.001, n
=1224).

The coefficient of the variable Awareness 1 is b =-2.85, which is negative. This means that if the
value of the variable is Knowledge 1, the probability of the dependent variable being “Green
measures” decreases. The p-value of <.001 indicates that this influence is statistically significant. The
odds ratio of 0.06 means that if the variable is Knowledge 1, the probability that the dependent
variable is “Green measures” increases by 0.06 times.

The coefficient of the variable perception 0 is b =-1.89, which is negative. This means that if the
value of the variable is perception 0, the probability of the dependent variable being “Green
measures” decreases. The p-value of <.001 indicates that this influence is statistically significant. The
odds ratio of 0.15 means that if the variable is perception 0, the probability that the dependent variable
is “Green measures” increases by 0.15 times.

The coefficient of the variable perception 2 is b =-0.52, which is negative. However, the p-value
of .196 indicates that this influence is not statistically significant.
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Table 3. Classification table showing the predictions of the observed variables.

Predicted
others Green measures Correct
Observed others 653 96 87.18 %
Green measures 114 361 76 %
Total 82.84 %

Perception of the Respondents about the Effectiveness of Nature-Based Solutions

Table 5 shows the perception of the respondents about the Effectiveness of NbS. This was to
measure the influence of perception on effectiveness. The indicators on perception were focused on
mangrove relevance to the respondents. The indicators include; “do mangroves protect your
community from flooding” and “would you cut down mangroves if you know they can protect your
community?”

Table 4. Perception of the Respondents about the Effectiveness of Nature-based Solutions.

Perception Kula Oyorokoto Bonny Pooled
(Yes)
Freq. % Freq. % Freq. % Freqq %
Mangroves 84 93.3 22 95.7 446 40.1 552 45.1

protect your
community
from flooding
Would you cut 20 22.2 1 43 43 3.9 64 52
down

mangroves if

you know they
can protect your
community?
Table 5. Socio-economic variables of the Respondents.
Characteristics Kula Oyorokoto ~ Bonny Pooled
Freq. % Freq. % Freq. % Freq. %
Age
20-30 9 100 1 4.3 82 74 92 7.5
31-40 25 278 8 348 505 455 538 44.0
41-50 18 200 7 304 419 37.7 444 36.3
51-60 22 244 6 261 92 83 120 9.8
61-70 16 178 1 4.3 13 12 30 25
Gender
Male 55 611 14 609 670 60.3 739 60.4
Female 35 389 9 391 441 39.7 485 39.6
Marital Status
Single 16 178 2 8.7 80 72 98 33.7

Separated 0 00 O 0.0 5 05 5 0.5
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Widow/widower 1 1.1 1 4.3 25 23 27 7.7
Divorced 0 00 0 0.0 2 02 2 0.2
Married 73 81.1 20 87.0 999 89.9 1092 579
Occupation
Fishing 47 522 8 348 245 221 300 245
Trading 16 178 8 34.8 426 38.3 450 36.8
Framing 2 22 0 0 35 32 37 3.0
Government Employee 8 89 1 4.3 146 13.1 155 12.7
Students 2 22 1 4.3 32 29 35 29
Fish processor 3 33 3 13.0 83 75 89 7.3
Other 12 133 2 8.7 144 13.0 158 12.8
Fishing 47 522 8 348 245 221 300 245
Educational attainment
No Education 19 211 1 4.3 83 75 103 8.4
Primary School Leaving Certificate 10 111 9 39.1 202 182 221 18.1
(PSLC)
Junior School Leaving Certificate 4 44 0 0 211 19.0 215 17.6
(JSCE)
Senior School Leaving Certificate =~ 31 344 8 349 288 259 327 26.7
(SSCE)
OND/HND 11 123 3 13.0 259 233 273 22.3
Tertiary (BSc/ MSc/PhD) 15 16.7 2 8.7 68 61 85 6.9
Ethnic distribution
Igbo 1 1.1 1 44 192 17.3 194 15.8
Hausa 2 22 0 0 73 65 75 6.1
Yourba 29 323 1 4.4 89 8.0 119 9.7
Niger Deltans 58 644 21 912 715 644 794 65.0
Others 0 0 0 0 42 38 42 3.4
Religious Affiliation
Christianity 89 98.9 23 100.0 1034 93.0 1146 93.6
Islamic 0 0 0 0 72 65 72 59
Traditionalist 1 1.1 0 0 5 05 6 0.5

Number of Children of the

respondents
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<9 82 921 18 81.8 1106 99.5 1206 98.8
10-19 5 56 4 182 0 00 9 0.7
20-29 2 22 0 0.0 0 00 2 0.2
30-39 0 00 O 0.0 1 01 1 0.1
40-49 0 00 O 0.0 2 02 2 0.2

Perception (Yes)

Mangroves protect your community 84 933 22 95.7 446 40.1 552 45.1
from flooding
Would you cut down mangroves if 20 222 1 4.3 43 39 64 52
you know they can protect your
community?
Mangroves protect your community 84 933 22 95.7 446 40.1 552 45.1
from flooding

Awareness of Flooding (Yes)
Awareness of Flooding 83 922 20 87.0 1099 989 1202 98.2
Awareness of Climate Change 89 98.9 23 100.0 1088 979 1200 98.0

Awareness of Nature-based 27 300 1 4.3 432 389 460 37.6

Solutions

Dependent Variable: Effectiveness of NbS, N=1224.

The result revealed that (95.7%) of the respondents from Oyorokoto responded in the
affirmative, followed by respondents from Kula (93.3%) and the respondents from Bonny (40.1%).
When respondents were asked if they would cut down mangroves if they know it can protect their
community, (22.2%) of the respondents in Kula answered in the affirmative, followed by (4.3%) of
the respondents from Oyorokoto while the least was Bonny, (3.9%). The result indicates in overall
that respondents did not think NbS were effective in controlling floods. Although the respondents
believe in the protective ability of mangroves against flooding, they would still cut down mangroves
(see Table 9). This could be a result of the numerous benefits derived from mangroves by the
communities which includes food, timber, and source of income. Previous studies have outlined the
benefits of mangroves as a source of livelihood and in fish smoking [2,19,22].

The result also reveals a low perception of respondents towards mangroves as more than 50%
of the respondents do not perceive nature-based solutions to be effective in flood reduction (see Table
9). While most respondents believe risk can be reduced through NbS however a range of attitudes
between careful optimism and absolute doubt were expressed, this could have originated from lack
of evidence-base and its co-creational benefits [7]. A study by [23] had reported low perception of
flood risk in the area.

d0i:10.20944/preprints202409.1198.v1
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Factors that Affect the Perceptions and Awareness of the Effectiveness of Nature-Based Solutions

Socio-economic characteristics such as age, marital status, gender, educational attainment,
occupation, ethnic distribution, religious affiliation, number of children and annual income of the
respondents were measured. Occupation, age, educational attainment, ethnic distribution and annual
income of the respondents were significant (p < 0.001) as well as “awareness” and “perception 0”
category. Logistic regression model was used to assess the relationship between respondent’s
perceptions and awareness on the effectiveness of NbS, chi-square was used to measure the
significance between the variables while Cramer’s V test was used to measure the effect size where
age, occupation, educational attainment and ethnic distribution showed positive relationships and
varying degrees of strengths signifying that an increase in these demographic variables will lead to
an increased perception and awareness on the effectiveness of NbS. The study findings showed that
there is a positive relationship between “awareness,” “perception 0” category, “age” and
“educational attainment”.

4. Discussion

This study found that NbS was perceived as effective by respondents with some form of formal
education. The result agrees with a previous study by [7]. This shows the role of formal education in
influencing perception while imparting knowledge. It is therefore necessary to make formal
education accessible to more indigenes while also considering the peculiarity of their geographic
location which will serve in building a holistic resilience. Most respondents believed flood risk could
be reduced using NbS however, a display of attitudes ranging from cautious optimism to outright
skepticism was expressed by the respondents. This could be as a result of the complexity and lack of
its combined benefits [68,69] and the duration of implementation which is dependent on its
effectiveness [5,43,72]. Other factors include climate change and hazard history in the area [7].
Increased research on the evidence-based of effectiveness of NbS is a calculated attempt to increase
public acceptance [18,26] thereby increasing awareness and perception. However, a more effective
way to provide an evidence-base would be through participatory engagements [37] not just as a flood
reduction measure but in biodiversity conservation [21,56].

A positive relationship between perception and age in logistic regression analysis shows that as
age increases, the likelihood or probability of having a certain perception also increases. In other
words, older individuals are more likely to have a positive perception of the effectiveness of NbS
compared to younger individuals. A positive relationship between perception and educational level
indicates that as the level of education increases, the perception also tends to increase. In other words,
individuals with higher educational levels have a more positive perception compared to those with
lower educational levels. This suggests that education plays a significant role in shaping one’s
perception and that higher levels of education may contribute to more positive perceptions on certain
topics or variables being studied.

5. Conclusions

This study identified several key factors influencing the perceptions and awareness of the
effectiveness of nature-based solutions (NbS), including age, educational attainment, and occupation.
By examining the relationship between perception and awareness, it was found that awareness has
a stronger influence on the perceived effectiveness of NbS, using logistic regression analysis.
Specifically, awareness was shown to have a significant impact on the effectiveness of NbS, indicating
that when community members have limited awareness of the benefits of NbS, they may be more
likely to oppose such projects.

[70] emphasized that the full engagement and consent of local communities is a critical
prerequisite for the success of NbS projects. Additionally, previous studies [10,12,31] has underscored
the connection between perceptions and behavior in addressing societal challenges, a linkage also
highlighted by the [62,80]. This study’s findings suggest that for NbS interventions to succeed, it is
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essential to enhance the knowledge and perception of indigenous communities regarding these
solutions.

To foster the successful implementation of NbS, it is recommended that targeted sensitization
programs be developed to raise awareness and shift perceptions, particularly regarding the
protective role of mangroves. Conservation efforts, such as afforestation, restoration projects, and the
enforcement of relevant environmental laws, should be prioritized to protect mangrove ecosystems
and support the long-term sustainability of NbS initiatives.
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