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ABSTRACT: Climate change has become a critical global concern due to its adverse impacts on both
humans and the environment. In alignment with Sustainable Development Goal 13, which calls for urgent
action to combat climate change and its effects, this study examines community perceptions of climate
change in Ghana, using evidence from Dakodwom in the Ashanti Region. The study specifically aims to:
(1) examine the association between perceived climate change and the perceptions of its causes within the
Dakodwom community, (2) assess the association between perceived climate change, its indicators, and
trends, (3) examine the determinants of perceived climate change, and (4) identify practices that could
mitigate climate change—related challenges. A structured questionnaire comprising closed-ended questions
was used to collect data. Pearson’s chi-square test was employed to determine the relationship between
perceived climate change and its perceived causes, as well as to assess the significance of respondents’
perceptions of various climate indicators and trends. Binary logistic regression was further applied to
identify the factors influencing perceived climate change. The findings reveal that respondents attribute
perceived climate change primarily to burning, deforestation, vehicle emissions, industrial emissions,
agricultural activities, and urbanization. Participants demonstrated statistically significant awareness of
changes in rainfall patterns, temperature increases, wind activity, and extreme weather events, indicating
noticeable environmental changes. The regression results show that employment status and awareness of
activities such as burning, agricultural activities, and industrial emissions are the significant determinants
of perceived climate change. Additionally, the study identifies recycling, composting, community
education, and the adoption of innovative waste-management technologies as practical strategies with
potential to mitigate climate change-related challenges. Based on these findings, local authorities and
environmental agencies should prioritize investments in improved waste-management systems, community
composting facilities, and green infrastructure initiatives, including tree planting and environmentally
sustainable agricultural practices, to address the observed increases in temperature, wind activity, and
extreme weather events.

© 2026 The authors. This is an open access article under the Creative Commons Attribution 4.0 International License
[ (https://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Climate change refers to significant alterations in long-term patterns of temperature, precipitation,
snowfall, or wind that persist for several decades or more [1,2]. Climate change poses a significant global
challenge with wide-ranging impacts on ecosystems, economies, and human livelihoods. In response,
governments and policymakers globally have implemented various strategies to mitigate and adapt to its
adverse effects, and Ghana is no exception [3]. These strategies commonly include national-level
interventions such as reforestation programs, renewable energy promotion, and the development of climate-
resilient infrastructure. While these initiatives are commendable, they often adopt a uniform approach that
overlooks the specific needs, perceptions, and experiences of individual communities. Existing literature
emphasizes that communities differ in their socioeconomic characteristics, environmental vulnerabilities,
cultural practices, and local knowledge systems [4]. These differences are critical in shaping how climate
change is perceived and addressed at the local level [5,6]. However, many national policies fail to
incorporate this diversity, resulting in generalized solutions that may not effectively address the specific
realities of local communities (adaptation strategies). The absence of community-based knowledge in
climate policy formulation, as highlighted in prior studies, often reduces the effectiveness of adaptation and
mitigation efforts [7]. This study is therefore important because it explores the determinants of perceived
climate change from a community perspective, focusing on Dakodwom in the Ashanti region of Ghana.

Climate change is increasingly becoming a critical global issue, particularly for less privileged
communities whose livelihoods are predominantly informal or subsistence-based. These communities often
face a combination of vulnerabilities, including limited access to healthcare services, inadequate housing,
poor sanitation infrastructure, and minimal opportunities for skills development. One such community is
Dakodwom, located in the Ashanti Region of Ghana, which exemplifies many of these socio-economic
challenges. The impacts of climate change are not uniform and vary by region, country, and community. In
Dakodwom, the effects are particularly adverse due to its socio-economic structure and dependence on
climate-sensitive activities. The majority of residents engage in small-scale production activities, such as
the preparation and sale of kenkey—a traditional fermented maize dish—and the manufacture of local soaps
using plant-based ingredients like palm kernel oil and cocoa pod ash. These activities are highly dependent
on stable weather conditions, reliable water sources, and access to natural raw materials, all of which are
increasingly disrupted by changing climate patterns.

Community perceptions of climate change are essential for influencing the success of climate
governance and the implementation of policies, especially at the local level. Past studies indicate that
climate initiatives are not driven solely by formal policies; rather, they are also shaped by governance
networks and institutional interactions that mediate how policies are interpreted, accepted, and implemented
within communities [8]. In communities like Dakodwom, an urban/peri-urban area marked by rapid
population growth, informal waste management practices, and limited institutional enforcement, local
perceptions are particularly crucial in determining whether climate-related strategies are effectively
integrated into daily mitigation efforts. Moreover, the legal and policy frameworks governing climate action
rely on alignment between regulatory intentions and community-level understanding to achieve meaningful
results [9]. When perceptions are weak or misaligned with policy goals, implementation gaps may persist,
even with formal climate strategies in place. This study underscores their significance not only as measures
of awareness but also as catalysts for behaviors relevant to mitigation, especially in waste management
practices, which have direct consequences for climate action at the local level.
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According to the Intergovernmental Panel on Climate Change [10] Sixth Assessment Report,
vulnerable communities, including those in small island states and developing nations like Ghana, are
already experiencing the disproportionate and accelerating effects of climate change. For communities like
Dakodwom, rising temperatures, erratic rainfall, prolonged dry spells, and frequent flooding are not just
environmental concerns; they directly threaten livelihoods, food security, and economic resilience. At the
city level, local governments have implemented various strategies to curb climate change, but these efforts
have proven insufficient. Such measures include tree-planting initiatives and the construction of drainage
systems. Despite the apparent effectiveness of these interventions, climate change continues to pose a
significant challenge to the community, as evidenced by irregular rainfall patterns that cause flooding, rising
temperatures, and other adverse impacts, particularly on maize production.

Understanding the causes and indicators of climate change, especially within the context of the
community, is therefore crucial. This knowledge will enable the government and policymakers to design
more targeted and effective climate adaptation strategies. This study contributes to Sustainable
Development Goal 13 by highlighting community-specific perceptions of climate change in Dakodwom,
enabling more targeted and inclusive adaptation strategies. It emphasizes the importance of integrating local
knowledge into national climate policies for effective climate action. Reference [11] emphasizes that a key
aspect of climate change adaptation is the analysis of outcomes and impacts. Understanding how residents
of Dakodwom perceive climate change is a crucial first step in addressing the challenges it presents.
Community perceptions provide insights into local vulnerabilities, priorities, and adaptive capacities.
Without first understanding how communities perceive and experience climate change, it is difficult to
design interventions that are context-specific, measurable, and effectively tailored to local needs. While
empirical measurements of emissions and climate impacts remain critical for scientific assessment,
community perceptions offer a social and political lens that guides effective community-level action. As a
result, this study contributes to understanding the community’s perception of climate change and its
implications for local adaptation and mitigation strategies. Some studies have indicated that human
activities (as highlighted by the United Nations Framework Convention on Climate Change), such as
deforestation, burning, open dumping, and the use of fossil fuels contribute to perceived changes in the
climate while others have also attributed perceived climate change to industrial activities and additional
external factors [12—-16]. While these are recognized determinants, the primary causes and indicators
specific to local contexts, such as Dakodwom, remain largely unexplored. A scientific study like the current
one is therefore essential to examine climate change perceptions within the community. Existing urban
climate perception studies, such as [17], examine the extent to which residents’ context in informal
settlements influences their perceptions and the congruence of these perceptions with scientific knowledge
of climate change in Accra, Ghana. Ghana. Findings show that while residents generally recognized climate
change as consistent with scientific data, their reports of increased flooding were unsupported, and their
views on flood causes differed from those of city authorities. The study highlights the need to integrate
local perceptions into climate adaptation planning in Accra and similar contexts. This study advances
existing perception-based research through an urban/peri-urban perspective in Dakodwom by connecting
climate change perception determinants like human activities and socio-demographic factors influencing
climate change perception with community-level mitigation strategies, including waste management. This
approach facilitates a deeper understanding not only of the beliefs residents hold regarding climate change
but also of how these beliefs manifest in tangible actions. Thus, the study contributes new insights into the
role of urban/peri-urban communities in achieving Sustainable Development Goal 13, an area that remains
underexplored in climate change discourse. Specifically, this study seeks to (1) examine the association
between perceived climate change and perceptions of its causes within the community, (2) assess the
association between perceived climate change, its indicators, and trends, (3) examine the determinants of
perceived climate change, and (4) identify practices that could mitigate climate change-related challenges.
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Given these objectives, the current study seeks to answer the following questions: (1) What is the
association between perceived climate change and perceptions of its causes within the community? (2)
What is the association between perceived climate change, its indicators, and observed trends? (3) What
are the determinants of perceived climate change? and (4) Which practices or interventions could
effectively mitigate climate change—related challenges in the study context?

The rest of the paper is structured as follows: Section 2 provides a literature review, and Section 3
presents the methodology employed in this study. Section 4 discusses the results, and the last section
presents the study’s conclusions and policy implications.

2. Literature Review

This section discusses some theories related to human activities and climate change. Specifically, the
Anthropogenic Global Warming (AGW) theory, the land use change theory, and human forcings besides
greenhouse gases theory are discussed. According to [18], the Anthropogenic Global Warming (AGW)
theory attributes the rise in global temperatures primarily to human emissions of greenhouse gases like CO2,
methane, and nitrous oxide. These gases enhance the natural greenhouse effect by trapping heat in Earth’s
atmosphere. Though water vapor is the most significant greenhouse gas, human activities, especially fossil
fuel combustion and deforestation, have increased atmospheric CO2 levels by about 50%. In Dakodwom,
as in many parts of Ghana, deforestation, burning, poor waste management, and reliance on fossil fuels are
common contributors to environmental degradation and climate variability. These local practices align with
the core arguments of AGW, which hold that human actions are central to climate change. Perceptions in
such communities are influenced by observable impacts, such as changes in rainfall patterns, increased heat,
and reduced agricultural productivity, further reinforcing the awareness that human behavior plays a key
role in driving climate change. Enhancing understanding of AGW at the community level can therefore
strengthen adaptation efforts and encourage behavior change toward more sustainable practices. According
to [19], the land use change theory focuses on how human activities such as deforestation, agriculture,
urban expansion, mining, and infrastructure development transform land cover and directly or indirectly
affect climate systems. These changes influence surface temperatures, rainfall patterns, and carbon storage.
The theory also considers social, economic, and institutional drivers behind land-use decisions, including
population growth, policy shifts, and local livelihoods. Human-induced factors like logging, urbanization,
and farming, often driven by livelihood needs, are seen not only as responses to development pressures but
also as major contributors to local climate variations, sometimes more noticeable than greenhouse gas
emissions themselves. Human Forcings Besides Greenhouse Gases theory asserts that the most significant
human impacts on climate stem not from greenhouse gas emissions, but from land-use and surface
alterations such as deforestation, construction, agriculture, and urbanization [20]. Activities such as road
construction and urban expansion directly alter land and sea surface temperatures, disrupting natural
systems. The community faces rapid urbanization, deforestation for housing, poor drainage systems, and
growing construction activity, all of which align with the theory. These land-use changes directly alter local
microclimates and are more noticeable to residents than abstract greenhouse gas effects.

Empirically, some studies have examined the perceived human determinants of climate change.
Reference [21] analyzed public perception of climate variability and climate change at both local and global
levels among residents of Ibadan, Nigeria. Data was collected through questionnaires administered to 453
respondents from diverse social and demographic backgrounds. The survey explored perceptions of local
climatic experiences, awareness of global climate change, sources of climate information, and differences
in perception across demographic groups. Findings reveal that 92% of respondents were aware of local
climate dynamics, and nearly 70% had heard of global climate change, although fewer than 25% understood
its causes. These results highlight a high level of awareness but limited understanding of global climate
change drivers. Reference [5] explored how vulnerability to climate change is shaped not just by geographic
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location but also by the quality of urban services, the capacity of local governments, and the resilience of
communities. Using case studies and secondary data, the study adopts a comparative and analytical
methodology to assess the effectiveness of integrating climate change adaptation and mitigation strategies
with sustainable development. The findings highlight that the poorest communities are the most vulnerable
due to limited access to basic services, making them less able to cope with climate impacts. The study
argued that combining adaptation and mitigation strategies leads to more sustainable outcomes, though
these strategies can sometimes conflict with each other or with development goals. To address this, the
authors suggested the use of assessment tools and participatory approaches to identify cost-effective,
community-specific strategies that align with local development priorities.

Furthermore, Reference [22] investigated farmers’ perceptions of climate change and their adaptation
strategies across five sub-Saharan West African (SSWA) countries (Benin, Burkina Faso, Ghana, Niger,
and Togo) by interviewing 234 farmers from 78 villages. Using both closed and open-ended survey
questions, the study gathered data on farming practices, climate knowledge, and adaptation responses. The
findings indicate that 98% of farmers were aware of climate change, although perceptions varied according
to geographical location and local climatic conditions. Farmers in drier Sahel regions reported climate
changes occurring 20 to 30 years ago, while those in more humid Guinean zones noted changes within the
last decade. Farmers widely observed a delay in the onset and an early end to the rainy season, resulting in
shorter growing periods, fewer rainfall events, and more frequent dry spells. In response, many adopted
early-maturing crop varieties, particularly in areas with shortened seasons. Soil fertility practices largely
remained unchanged because of fertilizer costs and limited availability, whereas soil water conservation
strategies were more frequently adopted in the Sahel, where rainfall reductions are more pronounced. Crop
management adaptations were preferred over irrigation due to limited access to water and equipment.
Additionally, traditional rituals by rainmakers were cited as important strategies for coping with long dry
periods. In a related study, Reference [23] assessed farmers’ perceptions of climate change and its
implications for sustainable agriculture in the Ejura Sekyedumase District of Ghana. The study aimed to
compare local perceptions of climate variability with actual climatic data from 1993 to 2009. The study
collected data on perceived changes in temperature and rainfall over a ten-year period through surveys and
interviews conducted with experienced farmers in six operational areas of the district. The findings reveal
that over 80% of farmers believed temperatures had increased, and more than 90% observed changes in
rainfall timing, particularly an increase in drought frequency. The study concluded that enhancing farmer
awareness is crucial to enabling effective adaptation and long-term sustainability in agriculture.

Reference [24] examined farmers’ perceptions of climate change and variability in four communities
within Ghana’s Upper East Region, comparing these perceptions with historical climatic data from the
nearest weather station. Using a sample of 186 households, the study employed both comparative analysis
and binary logistic regression to assess how closely local perceptions align with actual climate trends and
to identify the factors influencing these perceptions. Findings reveal that 71% of respondents observed
rising temperatures, which corresponded with the climatological data. Additionally, 95% of the respondents
perceived a decrease and shortening of rainfall, although the rainfall data did not fully support this due to
high inter-annual variability. Logistic regression results indicate that local topography and access to weather
and climate information significantly influence farmers’ ability to accurately perceive climate change. The
study concluded that climate adaptation policies targeting farmers should place greater emphasis on
enhancing access to reliable climate information and accounting for local environmental conditions. Again,
Reference [25] investigated the effects of climate change and local adaptation responses in rural farming
communities within Ghana’s Jaman North District, where agriculture is highly climate-dependent. Using
30 years of meteorological data, the study analyzed trends in rainfall and temperature, complemented by
interviews and household surveys to assess local experiences and responses. The findings indicate that rural
farmers face increasingly erratic rainfall and rising temperatures, further compounding existing challenges
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such as limited agricultural mechanization. These changing weather patterns heighten the vulnerability of
rural communities, underscoring the need for targeted adaptation strategies and support.

Reference [2] examined farmers’ perceptions of climate change in northern Ethiopia, assessing how
their socio-economic, biophysical, and institutional characteristics shaped their understanding of its causes,
indicators, and determinants. Using a systematic sampling technique, 60 household head farmers were
selected and interviewed. Data was analyzed through descriptive statistics, chi-square tests, and logistic
regression. The findings reveal that farmers’ perceptions are significantly influenced by factors such as
access to rain-fed agriculture, experience with soil management, and the use of water-harvesting structures.
A majority of respondents identified deforestation (93%) and soil degradation (88%) as the main causes of
perceived climate change. Commonly cited indicators included rainfall variability (92%), erosion (90%),
rising temperatures (85%), and declining agricultural outputs (85%). The outcome from the logistic
regression showed that access to rain-fed agriculture, experience in soil management, and water harvesting
structures are the significant determinants of perception on climate change. Reference [26] assessed local
perceptions and knowledge of climate change in the Offinso Municipality of Ghana. It specifically sought to
identify associations between demographic characteristics and perceptions of climate change. Systematic
sampling was used to collect data from 307 respondents across five communities (Kwapanin, Koforidua,
Kyebi, Sampronso, and Anyinasuso) through questionnaires, focus group discussions, and interviews. The
analysis was done using descriptive statistics and chi-square tests. The findings reveal that, while perceptions
of climate change are significantly influenced by age, they are not affected by gender or educational level.
The study also found that respondents generally lacked in-depth knowledge about climate change.

Reference [27] explored climate trends and how smallholder farmers perceive climate change in the
Adansi North District of Ghana. A total of 378 farmers were randomly selected, and 41 key informants
were purposively selected. Descriptive statistics, inferential tests, trend analysis, and thematic interpretation
were employed for the analysis. The findings show that a majority of farmers reported increased
temperature intensity (96.8%), delayed rainfall onset (82.8%), early rainfall cessation (89.2%), and stronger
wind intensity (79.4%). Climate data similarly indicated upward trends in temperature, rainfall, and wind
speed. However, there was no statistically significant correlation between the farmers’ perceptions and the
actual climate data. Farmers’ perceptions were largely influenced by information received from family,
friends, local government bodies, agricultural extension officers, television, and radio. Reference [15]
focused on identifying the various causes of climate change, emphasizing its urgency and widespread
impact on life and the environment. The study sought to enhance public understanding and inform experts
and policymakers about effective adaptation and mitigation strategies. The methodology involves
reviewing scientific literature, theoretical models, and feedback processes related to climate dynamics. The
findings indicate that while both natural and anthropogenic factors contribute to climate change, several
studies show that human activities primarily drive recent climate changes.

Reference [28] examined climate change literacy across 33 African countries, emphasizing its
importance for enabling informed mitigation and adaptation actions. Using data from Africa’s largest
representative public opinion survey, the research assessed both awareness of climate change and its human
causes. Results show that climate change literacy varies widely, from 23% to 66% across countries, and as
low as 5%. Education and mobility significantly enhance climate change literacy, while poverty negatively
affects it. Additionally, literacy rates among women are on average 12.8% lower than among men.
Perceived experiences of drought and historical precipitation trends also influence awareness. Lastly,
Reference [29] examined small-scale farmers’ perceptions of climate change and their adaptation strategies
in the Builsa South District of Ghana, where climate change poses a major threat to food security. Using a
generalized Poisson regression model, the study analyzes the factors influencing farmers’ adoption of
climate change adaptation strategies. Data on farmers’ understanding of climate change causes were
gathered using a 5-point Likert scale, while perceptions of climate change impacts on maize production
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were assessed with Kendall’s coefficient of concordance. Findings indicate that deforestation, bush burning,
poor waste disposal, and greenhouse gas emissions are the main perceived contributors to climate change.
Adaptation strategies commonly adopted include early planting, use of disease-resistant and drought-
tolerant varieties, crop rotation, mixed cropping, and zero tillage. Key factors that significantly enhance the
adoption of these strategies are farmers’ years of education, farm size, access to radio, and crop insurance.

From the reviewed studies, especially on Ghana, it is observed that climate change perceptions have
predominantly focused on farmers, emphasizing their views on its causes and impacts. Across this body of
work, deforestation, bush burning, improper waste disposal, and greenhouse gas emissions consistently
emerge as the major perceived drivers of climate change. However, despite Dakodwom’s high vulnerability
to climate-related challenges, there is a notable lack of scientific inquiry into how this community
understands the causes, indicators, and consequences of climate change. Little is known about the specific
socio-economic, environmental, and contextual factors that shape perceptions in this community. These
gaps not only limit the broader understanding of climate change perceptions in urban and peri-urban Ghana
but also hinder the development of targeted adaptation strategies. Therefore, this study is crucial in
addressing these deficiencies by examining community-level perceptions and the determinants of perceived
climate change in Dakodwom in the Ashanti Region, thereby providing evidence that can inform locally
relevant adaptation and policy interventions.

3. Empirical Methodology

This section presents the methodology employed to achieve the study’s objectives. Discussions in this
section include the model specification, study area, research design, sampling techniques, sample size,
variable descriptions, and estimation technique.

3.1. Model Specification

This study specifies a binary logistic regression model to estimate the determinants of perceived
climate change. The binary logistic regression function estimated the likelihood of the independent
variables’ effects on the dependent variable [30]. The model is specified as follows:

p
lnl_p=ﬁo+/3ixi+€i )

The odds (likelihood) ratio is written as %. p 1is the likelihood that a respondent will perceive climate

change (i.e., p represents the chance that a respondent will report noticing or believing climate change), and
1 — p is the likelihood that the respondent will not perceive climate change. 8, is the constant term and X;
represents the explanatory variables such as age, educational status, employment status, monthly income,
industrial emissions, vehicle emissions, and agricultural activities. [5; represents the coefficients of the
various explanatory variables, and €; denotes the error term. An odds ratio of more than one implies a
positive association/relationship, and a value less than one suggests a negative association/relationship
[31,32]. The binary logistic regression is selected because it is suitable for binary outcomes and does not
require assumptions of normality or equal variance in independent variables. It is more flexible, robust, and
capable of handling both continuous and categorical variables, making it ideal for many real-world data
scenarios [33-35].

3.2. Study Setting, Research Design, Sampling Technique, and Sample Size

Dakodwom is a densely populated suburb located within the Kumasi Metropolitan Assembly in the
Ashanti Region of Ghana. The area is notable for its engagement in primary economic activities and is
home to the largest kenkey production hub in Kumasi. It is widely recognized for the preparation of various
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types of kenkey, including Ga kenkey and Fante kenkey, which serve both local and regional markets. This
study focuses on Dakodwom due to its heightened vulnerability to climate and health-related risks, making
it an appropriate case for investigating the determinants of perceived climate change at the community level.
The area is characterized by poor housing conditions, inadequate drainage infrastructure, and limited access
to basic sanitation services, which collectively expose residents to climate-related hazards such as flooding,
heat stress, and the spread of waterborne diseases. These infrastructural deficiencies, coupled with the
environmental impacts of traditional kenkey production such as the use of biomass fuels and improper
waste disposal, contribute to localized emissions and environmental degradation.

The study employs a mixed-methods research design (quantitative and qualitative methods) to provide
a broader understanding of climate change in Dakodwom. Quantitative data is used to analyze climate
trends and assess the association or relationship between perceived climate change and its perceived causes.
Complementing this, qualitative methods such as interviews are used to explore community perceptions,
practices, and experiences [32]. This helped us to explore the practices/activities that could mitigate
perceived climate change-related challenges in the community. The simple random sampling and
convenience sampling were employed to select 500 respondents. Simple random sampling is useful for
studying determinants of climate change in Dakodwom because the community’s relative homogeneity
ensures that randomly selected participants can provide representative, unbiased insights into shared
environmental challenges and human practices [36]. Convenience sampling was chosen due to the ease of
accessing respondents who possessed sufficient knowledge and experience related to the determinants of
climate change [37]. In the quantitative aspect of the study, simple random sampling was initially employed
to select respondents from the larger Dakodwom community, ensuring general representativeness and
minimizing selection bias. In addition, the convenience sampling was utilized as a complementary method
during data collection, especially for qualitative interviews and in instances where respondents possessing
relevant knowledge and experience were more accessible. The integration of these sampling methods
illustrates the mixed-methods design of the study, where representativeness was emphasized during the
quantitative phase, while depth and contextual comprehension were prioritized in the qualitative phase.
Although convenience sampling may introduce selection bias and limit the generalizability of qualitative
findings, we recognize that this method may result in some bias, as individuals who are more accessible or
knowledgeable may be overrepresented. Nevertheless, this limitation was mitigated by emphasizing random
selection whenever possible and by employing convenience sampling primarily to enhance contextual
understanding rather than to inform statistical inference. Thus, the mixed approach effectively balances
representativeness with practical field conditions and enriches the overall depth of the findings [35].

3.3. Data Collection and Ethical Considerations

The entire data collection exercise was conducted over seven days, from 1 June 2025, to 7 June 2025.
The process began with a pilot test of the provisional questionnaire, which was administered to 20
respondents. This preliminary testing was conducted to assess the clarity, relevance, and flow of the
questions. Feedback from the pilot test showed that some questions were unclear or confusing, so they were
revised accordingly. The questionnaire was administered to eligible and willing residents of the study area,
irrespective of gender, educational background, and other demographic characteristics. This was done to
ensure broad representation and to reflect the views and experiences of the wider Dakodwom community.
Data collection was conducted using a structured interview approach, incorporating both self-administered
and interviewer-administered questionnaires. For the self-administered option, educated respondents could
complete the questionnaire on paper or electronically via Google Forms. For respondents with limited or
no formal education, trained enumerators facilitated interviewer-administered sessions, during which
questions were translated and explained in the local language (Twi). This strategy ensured that all
respondents fully understood the questions, thus promoting accurate and consistent responses. This study
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employs a well-detailed questionnaire consisting of closed-ended questions to facilitate face-to-face and
online data collection. The questionnaire was divided into 5 sections. The first section captured the socio-
demographic characteristics of respondents. The second to fifth sections captured respondents’ perceptions
on climate change, be it causes, trends, and various indicators. Formal approval was obtained from the
Kumasi Metropolitan Assembly (KMA), which provided a community entry letter permitting the research
team to engage with the community. This allowed the team to explain the purpose of the study to the
community elders. Participation in the study was entirely voluntary; there was no coercion. To ensure
confidentiality and anonymity, no identifying information such as names, telephone numbers, or house
numbers is included or reported in this paper.

3.4. Variable Description, Measurement, and Expected Sign

This section presents the discussion of the variables used in this study (for the binary logistic
regression). The dependent variable is perceived climate change, and the independent variables are age, sex,
educational status, income, human activities, knowledge of burning, vehicle emissions, industrial emissions,
agricultural activities, deforestation, and urbanization, all of which contribute to perceived climate change.
The variables age, household size, and income are continuous, whereas the remaining variables are dummy.
The description, measurement, and expected signs of the variables are presented in Table 1.
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Table 1. Variable description, measurement, and expected sign.

Variable

Description/Measurement Expected Sign

Perceived climate change

This is the respondents’ perception of climate change. It is the dependent variable and measured as a binary dummy, takes a value of 1 if a respondent

. . . N/A
has perceived climate change, 0 otherwise.

Age

Age is the age (recorded in completed years) of the respondent and it is measured as a continuous variable. It is expected to be positively related to
perceived climate change because as people age, they become more experienced in observing weather and environmental changes over time, which  Positive
makes them more likely to notice and pay attention to the changes in climate change.

Sex

This is the gender of the respondent and it is measured as a binary dummy. It takes a value of 1 for female and 0 for males. Being female may
increase the likelihood of perceiving climate change because women often tend to be more engaged with environmental and household-related risks,
which makes them more sensitive to changes in weather. These regular activities expose them directly to environmental stressors, making climate
impacts more visible in their daily lives.

Positive

Education

Education is measured as a binary dummy variable and takes a value of 1 for respondents who have received any form of formal education at the
junior, secondary, or tertiary level and 0 otherwise. Education positively influences awareness of climate change. Respondents with some form of
formal education are more knowledgeable about climate-related issues because they are exposed to information on the causes and consequences of
climate change.

Positive

Employment status

This variable indicates whether a respondent is employed (in any form; self-employed, employee efc.) or unemployed. It is measured as a binary
dummy variable and takes a value of 1 if the respondent is employed and 0 if unemployed. Many respondents work in climate-sensitive jobs like Positive
kenkey production, giving them direct exposure to environmental changes and firsthand knowledge of climate change impacts.

Household size

Household size is measured as the total number of individuals living in the respondent’s household. It is a continuous variable. Households with more
members tend to use more resources such as water, food, and energy which makes them more sensitive to environmental changes that affect these Positive
necessities; hence they are more likely to perceive climate change.

Income

This represents the monthly income of the respondents. It is measured in Ghana cedis and is a continuous variable. Respondents with higher income
often have better access to information through media, education, technology, and social networks which increases their awareness of climate-related Positive
issues. This makes them more likely to perceive climate change.

Human activities

Human activities (as a contributing factor to perceived climate change) are measured as a binary dummy variable. It takes a value of 1 if a respondent
believes that human activities contribute to perceived climate change, and 0 if otherwise. Respondents who believe human activities such as burning, Positive
deforestation, and pollution cause climate change are more alert to environmental changes, making them more likely to perceive climate change.

Burning

This variable represents respondents who believe that burning contributes to perceived climate change. It is measured as a binary dummy. It is
assigned a value of 1 if respondents believe burning contributes to climate change, and 0 if otherwise. Respondents who believe burning activities =~ Positive
influence climate change are more observant of environmental changes, making them more likely to perceive climate change.

Vehicle emissions

This variable represents respondents who believe that vehicle emission (smoke and fumes from cars and trucks) contributes to perceived climate
change. It is measured as a binary dummy. It is assigned a value of 1 if respondents believe that vehicle emissions contribute to climate change, and 0
if otherwise. The awareness of the association between vehicle emissions and climate effects makes individuals more attentive to signs of climate
change, increasing the likelihood that they will perceive it.

Positive
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Industrial emission

This variable represents respondents who believe that industrial emission contributes to perceived climate change. It is measured as a binary dummy.

It is assigned a value of 1 if respondents believe that industrial emissions contribute to climate change, and 0 if otherwise. Individuals who believe

that industrial emissions contribute to climate change are more likely to pay attention to environmental signs associated with industrial activity, such Positive
as air pollution, rising temperatures, and unpredictable changes in local weather patterns. Their understanding of the association between industrial

emissions and climate impacts increases the likelihood of perceived climate change.

Agricultural activities

This variable represents respondents who believe that agricultural activities contribute to perceived climate change. It is measured as a binary dummy.

It is assigned a value of 1 if respondents believe that agricultural activities contribute to climate change, and 0 if otherwise. Individuals who believe

that agricultural activities contribute to climate change are more likely to observe environmental changes related to farming, such as soil degradation, Positive
irregular rainfall, droughts, or flooding. Their awareness of the association between agriculture and climate impacts increases the likelihood that they

will perceive climate change.

This variable represents respondents who believe that deforestation contributes to perceived climate change. It is measured as a binary dummy. It is
assigned a value of 1 if respondents believe that deforestation contributes to climate change, and 0 if otherwise. Deforestation affects awareness of

Deforestation climate change because individuals who recognize that cutting down trees contributes to rising temperatures, reduced rainfall, and soil degradation arePOSltlve
more likely to pay attention to these environmental changes.
This variable represents respondents who believe that urbanization contributes to perceived climate change. It is measured as a binary dummy. It is
. assigned a value of 1 if respondents believe that urbanization contributes to climate change, and 0 if otherwise. Individuals who believe that .
Urbanization Posttive

urbanization contributes to climate change are more likely to notice environmental changes associated with expanding cities hence, increasing the
likelihood of perceived climate change.

Source: Authors’ own.
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3.5. Estimation Technique

Data analysis was performed using STATA (version 14). Descriptive (frequency and percentage),
nonparametric (chi-square test), and binary logistic regression analyses were employed. A descriptive
statistic table is used to provide information on the socio-demographic characteristics of the respondents.
The chi-square test is a commonly used method for measuring the association between two nominal or
categorical variables [38]. Pearson’s chi-square test (at the 5% level of significance) was used to assess the
association between perceived climate change and perceived causes of climate change (burning,
deforestation, industrial emissions, vehicle emissions, agricultural activities, and urbanization). The chi-
square test was also applied to examine whether each perceived cause (burning, deforestation, industrial
emissions, vehicle emissions, agricultural activities, and urbanization) and each perceived climate-change
indicator (rainfall, temperature, wind, and extreme/unusual events such as flooding), as well as the
perceived trends (increase/decrease), were significantly perceived by respondents. The chi-square test was
chosen instead of tests designed for continuous variables, such as the z-test, because the chi-square is
appropriate for categorical data and frequency counts. In contrast, the t-test assumes continuous data and
normal distribution properties, which are not applicable in this context [39]. In addition, the binary logistic
regression method was employed to examine determinants of perceived climate change. This regression
analysis is used to predict a binary (dichotomous) dependent variable using independent variables that may
be continuous, discrete, categorical, or a combination of these types [40]. In this study, the dependent
variable is a binary dummy variable that takes the value 1 if a respondent perceives climate change and 0
if the respondent does not. Pearson’s correlation was also used to test multicollinearity among the
independent variables.

4. Results and Discussion

The results of the study are presented and discussed in this section. It begins with the descriptive
statistics of the variables, followed by the reliability test results. The findings related to the four research
objectives are then presented and discussed.

4.1. Descriptive Statistics

Table 2 presents the descriptive statistics of the respondents’ demographic and socioeconomic
characteristics. The study analyzed data from 500 respondents.

Table 2. Descriptive statistics (N = 500).

Variable Frequency Percentage
Sex

Male 224 44.80

Female 276 55.20
Employment status

Yes 342 68.40

No 158 31.60
Educational status

Yes 376 75.20

No 124 24.80

Awareness of climate change
Yes 473 94.60
No 27 5.40

Perceived human activities that cause
Climate change awareness or notice of
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Climate change

Yes 473 94.60
No 27 5.40
Human activities have contributed
to climate change
Yes 440 88%
No 60 12%
Burning
Yes 420 84.00
No 80 16.00
Deforestation
Yes 399 79.80
No 101 20.20
Industrial emissions
Yes 366 73.20
No 134 26.80
Vehicle emissions
Yes 391 78.20
No 109 21.80
Agricultural activities
Yes 373 74.60
No 127 25.40
Urbanization
Yes 331 66.20
No 169 33.80
Indicators of climate change
Rainfall
Yes 458 91.60
No 42 8.40
Temperature
Yes 456 91.20
No 44 8.80
Wind
Yes 420 84.00
No 80 16.00
Extreme/Unusual events
Yes 292 58.40
No 208 41.60
Trends in climate change
change in rainfall
Increase 374 74.80
Decrease 126 25.20
Change in temperature
Increase 418 83.60
Decrease 82 16.40
Change in wind
Increase 363 72.60
Decrease 137 27.40
Change in extreme/unusual events
Increase 277 55.40
Decrease 223 44.60
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(S?e i:s) Household Size Mont(ll(li}I/{ISI;come
Mean 37.05 5.66 723.67
Standard Deviation 16.04 2.96 865.08
Minimum 10 1 0
Maximum 78 20 6000

Source: Authors’ estimation.

The socio-demographic characteristics and perceptions of respondents provide important context for
understanding the human-induced determinants of perceived climate change in Dakodwom. The gender
distribution indicates a slightly higher proportion of females (55.2%) than males (44.8%), reflecting
balanced representation and suggesting the inclusion of diverse experiences in environmental practices. A
significant majority of respondents (68.4%) reported being employed, indicating active engagement in
economic activities, many of which involve interaction with the natural environment, such as farming,
construction, trading, and kenkey production.

Most respondents (75.2%) had received some form of formal education, which is important for
comprehending and interpreting environmental information, including the causes and effects of perceived
climate change. Furthermore, 94.6% of respondents indicated awareness of perceived climate change, a
finding supported by their recognition of various human-induced causes. Overall, 88% of respondents
perceived that human activities contribute to these changes, with the majority identifying burning (84.0%),
deforestation (79.8%), vehicle emissions (78.2%), agricultural activities (74.6%), and industrial emissions
(73.2%) as contributing factors. Urbanization was also reported by 66.2% of respondents. These findings
suggest that respondents possess substantial knowledge of anthropogenic causes of climate change, likely
informed by direct involvement in or observation of these activities within their community.

Respondents also recognized observable indicators of perceived climate change in their community.
Changes in rainfall (91.6%), temperature (91.2%), and wind patterns (84.0%) were widely reported, along
with extreme or unusual weather events (58.4%). Regarding perceived trends, most respondents observed
temperature increases (83.6%), rainfall (74.8%), and wind intensity (72.6%), while over half (55.4%)
reported a rise in the frequency of extreme weather events.

On average, respondents were 37 years old, had households of approximately six members, and
reported a mean monthly income of GHS 723.67. The wide income range and relatively large household
sizes suggest potential economic pressures that may drive environmentally harmful practices, such as
deforestation for fuel or land expansion for subsistence farming.

4.2. Reliability Test Analysis and Multicollinearity Test Analysis

To assess the internal consistency of the questions used to solicit respondents’ perceptions of the causes
and indicators of climate change, Cronbach’s alpha is calculated, and the results are presented in Table 3.

Table 3. Reliability test results.

Variable Alpha Value
Human activities 0.73
Age 0.76
Gender 0.77
Educational status 0.78
Employment status 0.76
Household size 0.78
Monthly income 0.78

Burning 0.73
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Deforestation 0.72
Industrial emissions 0.72
Vehicle emissions 0.72
Agricultural activities 0.73
Urbanization 0.74
Test Scale 0.76

Source: Authors’ estimation.

The overall Cronbach’s alpha value is 0.76, indicating an acceptable level of reliability. This suggests
that the set of items used in the questionnaire is consistent and measures the same underlying construct,
which in this study was respondents’ perceptions of human-induced climate change. According to [41], a
Cronbach’s alpha of 0.70 or higher is considered acceptable. Therefore, the reliability coefficient obtained
in this study indicates that the questionnaire is suitably designed to capture consistent responses across
items related to environmental awareness, human activities, and perceived climate change variables.

Multicollinearity was assessed (see Table 4) using the Variance Inflation Factor (VIF) and tolerance
(1/VIF), which are recognized diagnostics in regression analysis [42,43]. The findings indicate that VIF
values range from 1.04 to 3.52, with an average VIF of 1.89, while tolerance values vary from 0.28 to 0.96.
All VIF values are significantly below the generally accepted thresholds of 5 or 10, and all tolerance values
surpass the critical minimum of 0.10, suggesting that multicollinearity is not a concern in the model.
Consequently, the inclusion of all explanatory variables in the same model is statistically justified. Each
variable signifies a unique theoretical aspect of climate change determinants in Dakodwom, encompassing
anthropogenic activities (industrialization, vehicle emissions, deforestation, burning, and agricultural
practices) as well as socio-demographic factors (age, gender, and household size). Previous methodological
research highlights that when VIF values remain within acceptable ranges, retaining conceptually relevant
variables enhances model completeness and interpretability without inflating standard errors or skewing
coefficient estimates [43].

Table 4. Multicollinearity Test Analysis results.

Variable VIF 1/VIF
Industrial emissions 3.52 0.28
Vehicle emissions 3.32 0.30
Deforestation 2.38 0.42
Burning 2.18 0.46
Agricultural activities 2.01 0.50
Human activities 1.90 0.53
Urbanization 1.73 0.58
Age 1.41 0.71
Educational status 1.40 0.71
Employment status 1.27 0.79
Monthly income 1.22 0.82
Gender 1.21 0.83
Household size 1.40 0.96

Source: Authors’ estimation.

It must be emphasized that this study examines community perceptions of climate change and
mitigation strategies, and therefore, the findings should be interpreted as reflecting perceived experiences
and understandings rather than objectively measured climatic or emission outcomes.
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4.3. Analysis of the Results Based on the Objectives of the Paper
4.3.1. Association Between Perceived Climate Change and Its Causes (N = 500)

The respondents identified some causes of climate change (burning, deforestation, industrial emissions,
vehicle emissions, agricultural activities, and urbanization). The results from the chi-square test regarding
the association between perceived climate change and its perceived causes are reported in Table 5.

Respondents demonstrated a high level of awareness of human causes of climate change. Among the
500 participants, the majority identified burning (84.0%), deforestation (79.8%), vehicle emissions (78.2%),
agricultural activities (74.6%), industrial emissions (73.2%), and urbanization (66.2%) as key contributors
to perceived climate change. Chi-square tests revealed statistically significant associations (p < 0.001)
between each perceived cause and climate change—related variables. These findings align with previous
research on Ghana, which highlights unsustainable land-use practices, heavy reliance on biomass energy,
and rapid urban expansion as major drivers of environmental degradation and greenhouse gas emissions
[44.,45]. The strong perception of burning and deforestation as causal factors likely reflects community
experiences with forest clearing for fuelwood, a common practice in many rural and peri-urban areas of
Ghana [46]. Similarly, heightened awareness of emissions from vehicles and industries corresponds with
increasing exposure to urban pollution and unregulated industrial activities [47].

Table 5. Chi-square test results for the association between perceived climate change and perceptions of its causes within the
community (N = 500).

Causes of Climate Change Yes (%) No (%) p-Value
Burning 420 (84) 80 (16) 0.000
Deforestation 399 (79.8) 101 (20.2) 0.000
Industrial emissions 366 (73.2) 134 (26.8) 0.000
Vehicle emissions 391 (78.2) 109 (21.8) 0.000
Agricultural activities 373 (74.6) 127 (25.4) 0.000
Urbanization 331 (66.2) 169 (33.8) 0.000

Note: In parentheses are percentages. Source: Authors’ estimation.

4.3.2. Association Between Perceived Climate Change, Its Indicators, and Trends (N = 500)

The results on the association between perceived climate change, its indicators, and trends are reported
in Table 6. The findings show that residents have a strong perception of climate variability. A substantial
proportion of respondents reported observing changes in rainfall (91.6%), temperature (91.2%), and wind
patterns (84.0%), with corresponding p-values of 0.000, 0.001, and 0.000, respectively, indicating
statistically significant perceptions of these climatic changes.

Table 6. Chi-square test results for the association between perceived climate change, its indicators, and trends (N = 500).

Indicators Trends
Climate Change Indicator Yes (%) No (%) p-Value Increase (%) Decrease (%) p-Value
Change in rainfall 458 (91.6) 42 (8.4) 0.000 374 (74.8) 126 (25.2) 0.145
Change in temperature 456 (91.2) 44 (8.8) 0.001 418 (83.6) 82 (16.4) 0.003
Change in wind 420 (84) 80 (16) 0.000 363 (72.6) 137 (27.4) 0.000
Change in extreme events 292 (58.4) 208 (41.6) 0.002 277 (55.4) 223 (44.6) 0.987

Note: In parentheses are percentages. Source: Authors’ estimation.

More than half (58.4%) also acknowledged changes in extreme or unusual weather events (p = 0.002).
For communities dependent on rain-fed agriculture and natural resources, such environmental changes are
both observable and consequential, shaping perceptions of climate over time [48].
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Trends in climate change indicators were assessed using perceived increases or decreases (see Table
5). Perceptions of increased temperature (83.6%, p = 0.003) and increased wind intensity (72.6%, p = 0.000)
were statistically significant, suggesting a strong perception of gradual and consistent upward changes in
these climatic conditions. The statistically significant perception of rising temperatures is consistent with
findings by [49]. However, although 74.8% of respondents perceived an increase in rainfall, this association
was statistically insignificant (p = 0.145). Perceived changes in extreme or unusual weather events were
also statistically insignificant (p = 0.987), possibly reflecting the inherently unpredictable nature of such
events. These findings align with [50], who observed that local communities in Ghana are not only aware
of climate change but can also identify specific indicators based on their lived experiences.

4.3.3. Determinants of Perceived Climate Change (N = 500)

The determinants of perceived climate change results are reported in Table 7. The signs of the
coefficients reflect the direction of influence. A positive coefficient indicates that the independent variable
is associated with a higher likelihood that the respondent will perceive climate change. The reverse holds
for a negative coefficient: the independent variable is associated with a lower likelihood that the respondent
will perceive climate change. With respect to the odds ratio, an odds ratio greater than 1 (less than 1)
indicates a positive association (negative association). Stated differently, an odds ratio greater than 1 (less
than 1) means the predictor increases the odds (decreases the odds) of the outcome happening. Therefore,
a positive coefficient (negative coefficient) corresponds with an odds ratio greater than 1 (an odds ratio less
than 1).

Table 7. Determinants of respondent’s perceptions on climate change (N = 500).

Variable Coefficient Std. Error Prob. Value Odds Ratio
Human activities 2.46 8.69 0.01 9.50
Age —0.11 0.02 0.91 0.99
Gender 0.73 0.98 0.46 1.57
Educational status —0.91 0.36 0.36 0.55
Employment status 2.21 3.10 0.03 4.54
Household size —0.48 0.10 0.63 0.95
Monthly income —0.04 0.01 0.97 0.99
Burning 248 591 0.01 7.35
Deforestation -1.13 0.32 0.27 0.33
Industrial emissions 2.55 8.75 0.01 9.79
Vehicle emissions =2.10 0.13 0.04 0.13
Agricultural activities 1.73 3.88 0.08 4.47
Urbanization 1.16 2.20 0.25 2.64
Constant —0.16 0.96 0.87 0.83

Source: Authors’ estimation.

Overall, 5 of the 13 independent variables of logistic coefficients were statistically significant. The
coefficients show that there is a significant positive association between employment status, knowledge of
human activities, burning, industrial emissions, and agricultural activities, all of which are contributing
factors to climate change and perceived climate change.

Specifically, the results show that respondents who are employed are more likely to perceive climate
change. The odds ratio of 4.54 for employment status indicates that the odds of perceiving climate change
among employed respondents are 4.54 times higher than among the unemployed, and this is significant at
the 5% level. This outcome is plausible because employed respondents are more likely to perceive climate
change due to their exposure to climate-sensitive economic activities and associated livelihood risks.
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Employment typically increases individuals’ interactions with work environments, such as agriculture,
construction, and transportation, that are directly affected by climatic variability. Therefore, fluctuations in
rainfall and temperature, as well as extreme weather events, translate into observable disruptions to
productivity, income stability, and work schedules, increasing awareness of climate-related changes.
Moreover, employed individuals often have better access to information through workplace networks,
media exposure, and institutional communication channels, which may enhance their understanding of
environmental trends. It suggests that initiatives designed to enhance awareness could be more effective if
they focus on working populations through workplace campaigns, training, or corporate social
responsibility efforts. Policies that promote corporate climate education, reporting, or employee
involvement may not only raise awareness but also foster social backing for more extensive regulatory
actions. Their reliance on climate-sensitive infrastructure, such as transportation and energy systems,
further makes climate change more visible in their daily lives. This finding is in line with that of [51], who
report that having a regular job is positively associated with climate change awareness in Nepal. From a
governance standpoint, this indicates that climate initiatives implemented in the workplace can act as a
policy multiplier, converting national or global climate goals into practical, everyday applications. Policies
that promote corporate climate education, reporting, or employee involvement can thus increase awareness.

The results further indicate a positive association between human activities as a contributing factor and
perceived climate change. Burning, industrial emissions, and agricultural activities are also positively
associated with perceived climate change. The association between vehicle emissions and perceived climate
change, however, is negative. The odds ratio of 9.50 (for human activities) means that the odds of perceiving
climate change by respondents who believe that human activities are contributing factors to climate change
are 9.5 times higher than those who do not believe that human activities are contributing factors and this is
significant at 1% level. This highlights the essential role of cognitive comprehension. Climate change
perception is not merely determined by demographic factors, but is dependent on an individual’s
understanding of humanity’s position within climate systems. Practically, public education initiatives that
effectively convey how human actions such as the combustion of fossil fuels, deforestation, and industrial
activities contribute to global warming can significantly boost awareness. Furthermore, strategies that stress
human agency may not only educate but also inspire behavioral changes, as individuals are more inclined
to take action when they grasp the direct association between their behaviors and climate consequences.
Governance frameworks, including the Advocacy Coalition Framework and Policy Feedback Theory,
highlight that when people associate environmental issues with human activities, they are more inclined to
endorse regulatory measures, taxation, or behavioral limitations. However, when climate change is viewed
as a natural occurrence or an unavoidable phenomenon, resistance to policy grows, and accountability
decreases. Therefore, governance initiatives that do not effectively convey human responsibility may hinder
both awareness and subsequent policy backing. Similarly, the odds ratios of 7.35, 9.79 and 4.47 for burning,
industrial emissions and agricultural activities, respectively, mean that the odds of perceiving climate
change by respondents who believe that burning, industrial emissions and agricultural activities contribute
to perceived climate change are 7.35 times, 9.79 times, 4.47 times higher than those who do not believe
they contribute to perceived climate change. This suggests a strong link between human activities,
specifically burning, industrial emissions, and agricultural activities, and perceived climate change.
Believing that human activities cause climate change makes respondents more likely to notice and interpret
environmental changes, because they actively link observed patterns such as unusual rainfall or heatwaves
to human actions, making climate change more noticeable in their daily lives. When individuals attribute
climate change to human activities such as burning, industrial emissions, and agricultural activities, they
become more sensitive to noticing patterns in weather, temperature, rainfall, and extreme events that
confirm their beliefs. This conclusion underscores the importance of connecting climate education to
tangible experiences: for example, illustrating the visible effects of burning, industrial emissions, or
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deforestation within local settings can render climate change more tangible and relatable. Therefore,
educational initiatives, community workshops, and media campaigns that highlight these direct associations
may prove particularly effective in enhancing awareness, reducing psychological distance, and increasing
public engagement. This finding is consistent with prior studies, which report that climate change is
associated with human activities [2,15,29,52].

This study, however, does not show a significant association between age, gender, educational status,
household size, income, deforestation, urbanization, and perceived climate change. This means that these
variables do not significantly influence perceived climate change. For instance, the insignificant
associations between age, gender, educational status, household size, income, and perceived climate change
may mean that climate change perception might be broadly shared across demographic and socioeconomic
groups within the study context. This might be the case in settings where climate change impacts are
widespread and highly visible, reducing the extent to which individual characteristics may play a role in
differentiating perception levels. In such environments, frequent exposure to climate unpredictability, such
as irregular rainfall, rising temperatures, or extreme events, may create a shared experiential basis that
supersedes demographic differences.

The coefficient for vehicle emissions is —2.10 with an odds of 0.13, which indicates that recognizing
vehicle emissions as a cause corresponds to a 0.13 decrease in the odds ratio of perceiving climate change
as human-induced, when other variables are held constant. This could reflect limited awareness or disbelief
in vehicular contribution to climate change, suggesting a potential area for targeted climate education.
These findings are consistent with prior literature emphasizing the significance of anthropogenic factors in
shaping climate change beliefs and perceptions [53]. The negative association between vehicle emissions
and climate change perception highlights the influence of misconceptions, which may undermine public
support for climate policies, especially politically sensitive measures in the transport sector.

Age and gender are frequently reported as indicators of environmental concern, however empirical
studies remain inconsistent across contexts. Empirical research demonstrates that the influence of age and
gender on climate change is significantly context-dependent and frequently varies across different cultural
and political environments [54,55]. In a similar vein, the lack of significance for formal education calls for
questions into the presumption that higher educational levels automatically result in increased climate
awareness. The odds ratio associated with formal education suggests that a greater level of educational
achievement does not significantly enhance the probability of being aware of climate change. This suggests
that having more years or higher levels of formal education does not significantly change awareness unless
that education is specifically connected to climate-related knowledge or experiences [56,57]. Additionally,
household size does not appear to have a significant impact, suggesting that household structural
characteristics may be less influential than individual perceptions, personal experiences, and social
narratives in shaping climate awareness [58]. Lastly, monthly income does not significantly influence
perceived climate change. Reference [59] shows that income has a limited and inconsistent influence on
environmental concern and awareness compared to attitudinal and contextual factors. The odds ratio for
monthly income indicates that increases in income do not result in a significant alteration in the probability
of climate change awareness. Even among individuals with higher income, the likelihood of awareness
remains relatively stable, indicating that financial resources alone do not improve climate awareness
without pertinent beliefs, values, or experiences related to climate risks.

The findings are particularly applicable to urban and peri-urban environments that share similar socio-
economic conditions, exhibit noticeable human activities, and experience localized environmental stressors,
where daily exposure to human-made emissions seems to influence awareness. The generalizability of these
findings may be more limited in predominantly rural contexts or in urban areas with differing economic
structures, governance capacity, or media environments, where factors such as agricultural livelihoods,
climate variability, or traditional knowledge may play a more prominent role.
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4.3.4. Activities That Could Mitigate Perceived Climate Change-Related Challenges

The study further explores some practices/activities that could mitigate perceived climate change-
related challenges, and the result is shown in Figure 1. The 3Rs—Reduce, Reuse, and Recycling emerged
as the most prevalent practice to mitigate climate change-related challenges, as reported by 48% of
respondents. This approach minimizes waste generation and reduces the demand for raw materials, thereby
reducing emissions [60]. Again, Community engagement and education accounted for 20%, highlighting
the importance of raising awareness and fostering behavioral change at the community level. Reference
[61] emphasize the need for policymakers, municipal authorities, and environmental stakeholders to
integrate climate education into waste management initiatives. Composting, innovative technology, and
waste-to-energy accounted for 15%, 10%, and 7%, respectively. Reference [62] assert that waste-to-energy
as a waste management strategy has the potential to mitigate climate change-related challenges. Community
perceptions significantly influence the success of local climate mitigation strategies. Initiatives that are well
understood and familiar, such as Reduce, Reuse, and Recycling, tend to generate greater public engagement
and adherence to policy measures, thus maximizing their effectiveness. In contrast, interventions that are
less familiar, such as innovative technologies or waste-to-energy methods, may face challenges with low
adoption rates and limited community backing, which diminishes their practical effectiveness. This
underscores the role of community perceptions as a crucial mediator between policy initiatives and their
environmental outcomes, underscoring the need for targeted outreach and education to improve both
engagement and implementation.

Waste to energy
7%

Community
engagement and
education
20%

Reduce/ Reuse/
Recycling
48%

Innovative
technology
10%

Figure 1. Practices/activities that could mitigate perceived climate change-related challenges. Source: Authors’ construct.

5. Concluding Remarks

This study offers empirical insights into community perceptions of climate change and locally adopted
mitigation strategies, drawing on evidence from Dakodwom, Ghana. Based on the findings and discussions,
several conclusions are made. First, residents of Dakodwom demonstrate substantial awareness of climate
change and largely attribute its causes to human activities such as burning, deforestation, and vehicle and
industrial emissions. The study further concludes that the significant determinants of perceived climate
change include employment status and human activities such as burning, agricultural activities, and
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industrial emissions. Additionally, practices with potential to mitigate climate-related challenges include
the 3Rs (reduce, reuse, and recycle), community engagement and education, composting, innovative
technologies in waste management, and waste-to-energy initiatives. Overall, the findings underscore the
importance of enhancing climate change awareness and promoting sustainable practices appropriate to the
community’s socioeconomic context. Community perceptions play a crucial role in determining the
effectiveness of local climate mitigation strategies and must be incorporated into environmental
assessments and policy formulation. Well-known mitigation strategies tend to achieve higher engagement
and compliance, whereas lesser-known interventions, particularly those involving novel technologies or
complex systems, depend on targeted outreach to address adoption challenges. Integrating community
perceptions into evaluation frameworks can help policymakers anticipate behavioral responses, social
acceptance, and potential implementation barriers, thereby improving the reliability of anticipated
environmental outcomes. It is important to acknowledge that these factors are connected and change over
time, and a detailed study of each would require more data than this study can provide. Our findings
therefore provide a broad view of how the community perceives climate change, rather than a detailed
analysis of each factor.

Based on the findings, the following are suggested for policy consideration. First, there is a need to
strengthen community-centered climate education and awareness programs. Given that perceptions of
climate change are strongly influenced by awareness of human activities such as burning and industrial
emissions, targeted education campaigns should be intensified. Local authorities, NGOs, and schools
should implement sustained climate education programs that explain the impacts of burning, deforestation,
and emission-producing activities, while promoting environmentally responsible behaviors. Strengthening
public understanding will reinforce adaptive capacity. Second, there is a need to invest in integrated,
innovative waste-management systems. Since practices such as recycling, reuse, composting, and waste-
to-energy initiatives have emerged as practical mitigation strategies, municipal authorities should invest in
modern waste management infrastructure. This includes establishing community composting centers,
expanding recycling hubs, and piloting innovative waste to energy technologies. Such interventions will
help reduce burning, which is one of the most commonly perceived drivers of climate change, and minimize
landfill emissions that contribute to local warming. Furthermore, authorities need to promote green
infrastructure and ecosystem restoration in urban and peri-urban areas. The community’s strong perception
of increased temperature, wind activity, and extreme weather events suggests that there is a need for
enhanced green infrastructure. Local authorities need to prioritize tree planting, urban greening programs,
reforestation in degraded areas, and environmentally sustainable agricultural practices. These measures can
moderate local microclimates, reduce heat stress, stabilize wind patterns, and enhance resilience to extreme
weather events. Last but not least, policymakers need to develop employment-linked climate adaptation
and sustainability initiatives. This stems from the result indicating that employment status significantly
influences perceived climate change. This suggests that workplaces could serve as important channels for
awareness and behavioral change. As a result, government agencies as well as private-sector employers
should integrate climate adaptation practices into workplace policies. This may include training programs
on sustainable production, workplace recycling systems, and incentives for green innovations. Connecting
environmental initiatives to employment settings has the potential to reinforce climate-responsive behavior
among economically active residents. The results derived from the chi-square analyses and the logistic
regression model reveal a statistically significant association between perceived climate change, its
indicators, trends, and perceived causes. However, these findings should not be interpreted as evidence of
causal relationships. Both the chi-square tests and the logistic regression rely on observational data and are
intended to identify associations rather than establish cause-and-effect links. Therefore, while certain
variables such as perception on human activities, employment status, and industrial emission sources are
significantly linked to respondents’ perceptions of climate change, it cannot be asserted that these variables
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directly cause such perceptions. Additional unmeasured factors, such as prior knowledge, access to
information, and local environmental experiences, may also affect respondents’ perceptions of climate
change. This study focused on community perceptions of climate change, reflecting respondents’ beliefs
and observations rather than instrument-measured climate data. While these perceptions may not fully
match empirical climate records, they provide valuable insight into how local communities recognize
environmental changes and respond to them. Understanding perceived climate change is therefore essential
for developing effective awareness campaigns, adaptation strategies, and community-level mitigation
practices. Caution should be exercised when generalizing these findings beyond the study area, as they are
based on the perceptions of residents in the Dakodwom community and may not represent other
communities. Future research integrating both community perceptions and empirical climate data would
provide a more comprehensive understanding of local climate dynamics.
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