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Abstract: Climate change remains a pressing global issue affecting sectors including agriculture and
forest resources in countries such as Uganda. This research focused on exploring the viewpoints of
youth in Uganda concerning adapting to climate change and their interest in getting involved in
agroforestry transition. By conducting a survey involving 1138 participants from the youth
demographic group aimed to gather information about their level of hopefulness towards climate
adaptation efforts and how they perceive the impact of farming practices and deforestation.
Furthermore, the study aimed to evaluate youth willingness to participate in agroforestry (WTP)
initiatives. The study used descriptive statistics as well as Ordinary Least Squares (OLS) to analyze
the collected data. We found that most participants are climate change hopeful about adapting to
climate change (89%). This positive and highly significant outlook is closely related to their
willingness to participate in agroforestry adaptation efforts (0.0001). Moreover, a high percentage
of participants (92%) acknowledged how farming practices such as cultivation and livestock rearing
can degrade land significantly. Whereas Gender, Age and Employment were found to be highly and
positively significant regarding youth’s WTP in agroforestry (0.0001), Income was not.
Incorporating indigenous practices and encouraging meaningful involvement from policymakers
can empower the youth and strengthen community-led initiatives to address environmental decline
effectively. This research highlights the capacity of youth engagement in steering successful climate
resilience measures via agroforestry practices in Uganda.

Keywords: Agroforestry Transition; Climate Change Hopefulness and Adaptation; Deforestation
and Land Degradation; Indigenous Practices; Indigenous Tree Species; Stakeholders Assessment

1. Introduction

Agroforestry systems in Uganda encounter obstacles that necessitate specific actions to improve
agricultural output and sustainability levels in the region [1]. They delve into how integrating banana
farming with tree varieties is crucial despite challenges like soil quality and limited use of chemical
fertilizers due to lack of proper knowledge, among farmers hindering productivity in the sector
collectively underlining the importance of educational initiatives to promote a better understanding
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of agroforestry advantages as emphasized by Kyarikunda et al. [2]. Kyarikunda et al. [2] emphasize
the importance of recognizing the tree preferences in the area and promoting cooperation among
farmers in tree care practices to improve agroforestry outcomes, taking into account factors like
limited land availability and financial challenges for successful implementation.

The agroforestry difficulties in Uganda are complex [1,2]. Influenced by various socio-economic
and environmental factors deeply ingrained in the local context [1-3]. The study conducted by
Latynskiy & Berger [3], which explores the impacts of group certification for small-scale coffee
farmers, sheds light on the challenges faced in enhancing agricultural methods due to associated
expenses and the necessity of collaboration among farmers. Drawing a parallel to Uganda’s
circumstance Rakotondratandra [4] demonstrates how cultural preferences for practices and socio
economic conditions act as barriers to widespread adoption of agroforestry practices, in Madagascar.
Moreover, Okullo and colleagues [5] highlight the importance of Indigenous Fruit Trees (IFTs) in
adapting to climate fluctuations within agroforestry systems, portraying it not only as a practice but
also as a strategy to address the effects of climate change. In addition to this point, Yami et al. [6]
argue that power disparities among stakeholders can hinder policy development and worsen
challenges, like land tenure uncertainty and decreased output.

The obstacles also pertain to resources and economic aspects, as emphasized by Kawooya [7],
who points out the shortage of fuelwood and insufficient funding for small-scale tea growers, which
underscores the necessity for motivators to boost involvement in the sector [8]. On the other hand, it
underscores the importance of efforts in empowering communities and tackling agroforestry issues
that align with sustainable development objectives [9].

A research study on human-animal interactions highlights the complexities involved in
effectively managing conflicts between farmers and wildlife. To combat challenges in agriculture
management brought about by climate change, issues like labour constraints and lack of adequate
support [9-11]. Okao [10] emphasizes the significance of implementing climate agricultural (CSA)
interventions.

According to Piemontese et al. [11], sustainable land and water management practices are crucial
to addressing land degradation and boosting productivity. 12. Hauser and Lindnter [12], on the
other hand, underscore the significance of knowledge management and community participation in
post-war recovery situations, while Schepp et al. [13] concentrate on patterns elucidating challenges
presented by low-input farming methods.

Researchers, such as Bjerkhaug [14] Pienkowski and colleagues [15], and Baguma [16] discuss
the issues surrounding land management in refugee settlements and sustainable conservation efforts
well as the environmental and public health challenges linked to urbanization and the importance of
sustainable agricultural practices.

Environmental damage is being talked about, and the importance of favouring plantations over
natural regrowth as a restoration strategy [17]. Pali and colleagues [18] emphasize the necessity of
creating policies based on evidence to overcome challenges; meanwhile, Villarino et al. [19]
emphasize the significance of reliable data systems in achieving food security and sustainable
development targets. The various obstacles underscore the pressing requirement for customized
interventions based on evidence to balance growth with sustainability efforts, enhance the gathering
and use of data, and establish strategies that incorporate the viewpoints of farmers [19,20].

The primary aim of the research was to investigate how young people in Uganda view climate
change adaptation efforts and their attitudes towards using agroforestry as a long-term solution for
sustainability concerns. Similarly, the study aimed to probe into the opinions of youth on existing
farming methods, deforestation, and environmental degradation and their willingness to engage in
agroforestry practices. Furthermore, it aimed to understand the perspectives of Ugandan youth on
the efficiency of indigenous practices and government strategies in tackling environmental issues.

Hypothesis on Hopefulness and Adaptive Measures: Youth who are optimistic about climate change
resilience may be inclined to support strategies like agroforestry and the utilization of native tree
species, showing a readiness to engage in tree planting efforts in highland agroforestry projects.
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Hypothesis on Farming Practices and Environmental Impact: There is a connection between
acknowledging the impact of cultivation and livestock farming on deforestation and land
degradation and being open to exploring alternative farming methods, like highland agroforestry.

Hypothesis on Indigenous Practices and Government Action: The idea that Indigenous communities
can efficiently oversee forests and land is connected to the belief that the government's attempts to
address damage are lacking in effectiveness. This implies that locally based strategies such as
agroforestry might be viewed as crucial for promoting sustainable progress.

Factors Influencing Agroforestry in Uganda

A variety of factors, including social, economic, and cultural aspects shapes Uganda's
agroforestry sector. Comprehending these influences is significant for effectively carrying out and
maintaining agroforestry transition and techniques in the area.

Soil quality and the amount of carbon are key environmental factors that impact agroforestry
practices significantly according to studies like Tumwebaze et al. [21,22]. Agroforestry systems that
include trees such as “Casuarina equisetifolia” have been found to increase levels of soil organic
carbon when compared to traditional farming methods. This boost in soil health plays a role, in
supporting crop growth and sustainability by improving nutrient availability and soil structure
essential for agricultural prosperity. The selection of types of trees and how they are taken care of can
impact how efficiently water is used and the competition for resources. These factors are important
for farmers, in Uganda to think about [22].

Socioeconomic factors also have an impact on agroforestry methods. Access to markets is a factor
because farmers near markets are more inclined to embrace agroforestry to earn more Income from
various products [23]. Moreover getting help from extension services and agricultural institutions
can make it easier for farmers to adopt agroforestry techniques. For example, initiatives that focus on
involving people in agriculture have shown potential in promoting agroforestry as a feasible way of
making a living [24]. Small-scale farmers may need help embracing agroforestry methods due to
restricted assistance and training opportunities [23-25].

Uganda’s agroforestry practices are shaped by influences such as traditional wisdom and
customs (Indigenous Knowledge). Local communities possess insights about native tree species and
their advantages that could be utilized to improve agroforestry systems [23]. Nonetheless, a
mismatch may arise between methods and current agroforestry techniques resulting in farmers’
reluctance to embrace new approaches. Thus, it is crucial to merge knowledge with scientific studies
to create sustainable and culturally fitting agroforestry systems [24-26].

In addition to that point discussed earlier gender dynamics in households and its influence on
agroforestry decision-making processes is quite substantial among both men and women who are
engaged in roles within agricultural practices, as highlighted in studies [25,26]. It is imperative for
programs advocating for agroforestry to acknowledge and address these gender disparities to ensure
involvement and benefits for all members of the household involved in such initiatives by actively
involving both genders in training and decision-making activities [27].

Uganda's agroforestry sector youth engagement plays a role as they bring fresh perspectives and
ideas to agricultural methods . Initiatives involving young people in agroforestry create job prospects
and instill a sense of commitment and care for sustainable land use [28]. Nevertheless, obstacles like
limited access to land resources and education can hinder youth involvement in agroforestry
initiatives [29]. Overcoming these obstacles with tailored initiatives can boost people's involvement
and help drive the success of agroforestry practices in Uganda.

The various aspects affecting agroforestry in Uganda are complex and intertwined. Conditions,
socioeconomic factors, cultural traditions, gender responsibilities, and young people's involvement
are all pivotal in influencing agroforestry practices [21,23,25,28,29].

Knowledge of deforestation and forest degradation influence agroforestry

Understanding the impacts of deforestation and forest degradation plays a role in shaping
agroforestry techniques. Studies suggest that agroforestry offers an option to replace harmful farming
methods that contribute significantly to deforestation [30]. Through the combination of trees and
crops, soil fertility can be achieved in agroforestry setups. Forest-like environments can be recreated
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to support biodiversity and ecological benefits [31,32]. Additionally, incorporating agroforestry
practices has demonstrated benefits in uplifting the community's well-being through the creation of
revenue streams and bolstering food security. This ultimately alleviates the strain on forest resources
[33-35].

However, agroforestry's success in preventing forest depletion relies heavily on how farmers
view forest preservation and grasp its advantages [30,35]. In areas where agroforestry is encouraged
to revive ecosystems, it can result in increased forest growth and biodiversity, especially if local
communities play a role in its adoption [36,37]. Hence, understanding deforestation and forest
decline is pivotal for instilling a sense of dedication to agroforestry and ensuring its effectiveness as
a land management technique.

Youth involvement in agroforestry as stakeholders

Involving young people as stakeholders in agroforestry is essential for improving agricultural
sustainability and tackling food security issues. Studies suggest that the level of youth involvement
is closely tied to their understanding and views of agriculture, factors that greatly impact their
willingness to participate in agroforestry activities [38,39]. For example, these show that informed
young individuals are more inclined to embrace agroforestry methods due to their awareness of the
lasting advantages these techniques bring [40,41].

In addition to that point mentioned in [42], involving people in agroforestry can bring fresh ideas
and increase efficiency due to their enthusiasm and ability to adapt to farming activities. Nonetheless,
challenges like limited access to resources and lack of support systems hold back their active
engagement, as highlighted in [43,44]. Creating paths for development that consider the specific
needs and ambitions of young individuals can boost their participation in agroforestry projects
[42,44]. Consequently, encouraging the involvement of people in agroforestry not only fosters their
personal growth but also aligns with broader environmental and economic objectives.

2. Materials and Methods

2.1. Study Location and Data Collection

The research was conducted throughout Uganda in East Africa. A national survey was
disseminated via major online platforms and social media channels, including WhatsApp, LinkedIn,
and Twitter. These platforms were particularly effective in engaging the youth demographic, who
are the primary users of such media. The use of social media for data collection has become
increasingly popular due to its advantages over traditional face-to-face methods, including time and
labour efficiency and the ability to gather diverse responses across various districts, regions, religions,
and age groups.

However, the online survey method also presents limitations, such as excluding non-internet
users and needing more opportunity for follow-up questions or probing to gain deeper insight.

2.2. Questionnaire Design and Pretesting

The online questionnaire consisted of structured and semi-structured questions, allowing for
quantitative and qualitative data collection. Before distribution, the questionnaire underwent
pretesting and was reviewed by experts to ensure its professional and technical validity. Notably, the
study sought input from a professional gender organization (a non-governmental organization)
based in Prague, Czech Republic, to refine questions relating to women's experiences with climate
change and energy issues. This was particularly pertinent as the questionnaire included topics
spanning climate change, household energy use, and the role of women in addressing these
challenges.

2.3. Confidentiality and Incentives, and Coding

To protect respondents’ privacy, personal information such as email addresses and phone
numbers were collected confidentially, with explicit agreements in place to prevent public sharing of
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this data. Additionally, the study maintained confidentiality concerning individual biographical
data, which was analyzed and reported in aggregate form.

To encourage participation, particularly considering the data and connectivity challenges often
faced in developing countries like Uganda, an initial sample collection aimed to reach 600 responses.
Respondents were potentially incentivized with coverage for data costs where necessary.

To mitigate common issues associated with online data collection—such as duplication and
multiple responses —software settings were employed to restrict submissions from individual users,
thereby enhancing data integrity. All necessary quality control measures were adhered to ensure the
reliability and validity of the collected data.

Moreover, the data was coded for proper analysis and interpretation (Table 1).

Table 1. Data coding.

Are you hopeful about climate change | HopeCC | Yes 1
adaptations? A No 2
Do you agree that the Cultivation Farming system | CFS- Yes 1
in Uganda is responsible for deforestation and land | DFLD No 2
degradation? Don't know |3
Do you agree that the Livestock Farming system in | LSFS- Yes 1
Uganda is responsible for deforestation and land | DFLD No 2
degradation? Don'tknow |3
Do you think indigenous people lived well and | IPPF Yes 1
preserved the forests? No 2

Don'tknow |3
Do you think that agroforestry could help in the | AACC Yes 1
adaptation measures to Climate Change? No 2
Do you think indigenous tree species are good for | ITSCC Yes 1
climate change adaptation? No 2
Do you think that Ugandans are ready for the | UAT Yes 1
highland agroforestry transition? No 2

Don'tknow |3
Do you think that the government of Uganda is | GOUED Yes 1
doing enough to combat environmental No 2
degradation? Don't know |3
Would you be willing to participate in highland | WTP-A Yes 1
agroforestry tree planting? No 2
Gender Gender Female 1

Male 2
Employment E Student 1

Employed 2

Unemployed | 3
Age Age 18-25 1

26-35 2

36-45 3
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2.4. Survey Administration and Data Characteristics

The questionnaire was launched online on January 18, 2023, and closed on April 2, 2023. While
1,844 individuals accessed the survey link, 1,138 completed it, resulting in a completion rate of
approximately 62%.

The data were thoroughly checked and cleaned for accuracy prior to analysis. Gender
Distribution: Of the respondents, 64% (728) identified as male, 36% (408) and female. Age
Distribution (Table 2): Most respondents were youth, comprising 92% of the sample. The age
breakdown is as follows:

18-25 years: 60.4%

26-35 years: 31.6%

36-45 years: 8.0%

Through this methodological approach, the study effectively gathered insightful data to assess
Ugandan youth's perceptions of critical issues related to climate change adaptation and agroforestry
practices.

Table 2. Demographic Characteristics of the Respondents.

GENDER RESPONSES RATIO
Female 408 36%
Male 730 64%
AGE RESPONSES RATIO
18-25 687 60.4%
26-35 360 31.6%
36-45 91 8.0%
EMPLOYMENT RESPONSES RATIO
Employed 347 30.5%
Student 596 52.4%
Unemployed 195 17.1%

2.5. Descriptive Statistics

Descriptive statistics involve the tools utilized to summarize and explain the characteristics of a
dataset by offering straightforward overviews of both the sample and its measurements [45]. These
methods encompass calculations like averages; values; variations; and occurrences that aid in
grasping the spread and central tendencies of the data set [45].

Informative figures were used to summarize and define the aspects of the dataset gathered from
an online survey of Ugandan youth. This statistical approach helped pinpoint and examine factors,
giving a comprehensive view of demographic traits and how participants responded to issues
concerning climate change and agroforestry.

Throughout the research project, we conducted an analysis involving frequency distributions
and percentages for key survey questions related to optimistic views on addressing climate change
issues and attitudes towards farming techniques among young people in the community.

Descriptive statistics gave us a grasp of the attitudes and beliefs of the people in the sample
group and laid the groundwork for more detailed analysis using cross-tabulation and inferential
statistics.

Cross tabulation is a method in statistics that is utilized to explore the connections between two
or more variables by showcasing their interactions in a matrix layout. The research utilized cross-
tabulation to examine the connection between participants' inclination to engage in agroforestry
(WTPA) and their views on aspects including optimism towards climate change adaptations
(HopeCCA) concurrence on the effects of farming and livestock systems (CFSDFLD and LSFSDFLD)
support for traditional practices (IPPF) and confidence, in government interventions (GoUED).

When comparing the responses from WTPC to HopeCCA in a study scenario setup with
participants' opinions on agroforestry engagement and hope levels categorized into a table format
showcasing numbers and percentages based on their willingness levels for sustainable practices
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adoption in relation to climate change optimism, the data obtained shed light on the link between
positive outlooks towards climate change solutions and the inclination, towards embracing eco-
friendly methods.

This mix of statistics and cross-tabulation enabled a thorough examination of the connections
within the data set suggestive of areas where support could be extended to increase youth
involvement in agroforestry projects. Using statistics and cross-tabulation techniques in the research
project, valuable insights were gained regarding how young people in Uganda view climate change
and their willingness to engage in sustainable farming methods.

2.6. Regression Model

Compared to the method mentioned earlier, OLS is a statistical approach used for gauging the
connections among different factors by reducing the squared disparities between what is observed
and what is foreseen [46,47]. OLS stands out as the pick for regression analysis techniques and is
relevant in various disciplines, like economics and biology [48,49]. When using OLS to estimate
influence effectively, consider its assumptions and limitations, specifically when dealing with
measurement errors [49,50].

Each regression model is designed to evaluate groups of factors that predict WTPA differently
from one another [46,47]. For instance, Model 1 encompasses a range of predictors, whereas other
models concentrate on individual elements, such as demographic characteristics or perceptions
related to the environment. When estimating coefficients in a regression equation using OLS, the
approach minimises the sum of squared differences between the observed values and those predicted
by the model [46,47]. Each coefficient signifies the anticipated alteration in the variable for a one-unit
shift in the related independent variable while keeping all other variables unchanged. Statistical
Significance Testing is conducted on each variable using t statistics and p values to determine their
impact on variables in a statistical model like linear regression analysis or ANOVA testing methods
with a p-value below 0.05 indicating an association between independent and dependent variables
showing that changes, in one variable, can affect another significantly [46,47].

OLS also offers metrics like R squared to assess how well the model fits the data by showing the
percentage of variability in the variable that the independent variables can explain; higher R squared
values imply a stronger alignment between the model and the data [46,47].

The analysis involves OLS models (Model 1 to Model 5), each customized to examine different
facets of the information and enable comparisons of how changes in independent variables impact
the WTPA. The regression method used in the above analysis is OLS, a statistical technique employed
to estimate the relationships between a dependent variable and one or more independent variables.
In this context, the dependent variable is the willingness to participate in highland agroforestry tree
planting (WTPA), while the independent variables include factors such as hopefulness about climate
change adaptations (HopeCCA), perceptions of environmental degradation from farming practices
(CFSDFLD, LSFSDFLD), attitudes toward indigenous practices (IPPF), and various socio-
demographic factors (Gender, Age, Employment, Income).

To sum up, the OLS regression technique is a statistical tool utilized to examine the connections
between WTPA and different factors to gain knowledge that can guide policymaking and the
implementation of agroforestry projects within a specific group of people. The OLS models are
mathematically presented below:

Model 1: WTPA = HopeCCA + AACC + IPPF + ITSCC + UAT + Gender + Age + CESDFLD +
LSFSDFLD + GoUED + Employment + IncomeUGX

Model 2: WTPA = HopeCCA + AACC + IPPF + ITSCC + Gender +
CFSDFLD + LSFSDFLD + GoUED + Employment

Model 3: WTPA = CFSDFLD + LSESDFLD + GoUED

Model 4: WTPA = HopeCCA + AACC +IPPF + ITSCC + UAT

Model 5: WTPA = Gender + Age + Employment + IncomeUGX

3. Results
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3.1. Descriptive Statistics of Responses

Hopefulness about climate change adaptations (HopeCCA) in a survey on climate change
adaptations in Uganda's youth community revealed that a significant number of participants (89%)
expressed optimism towards finding solutions for climate challenges ahead of us (Table 3).

Regarding agreement on the cultivation farming system and deforestation (CFSDFLD), when
asked about how the cultivation farming system affects deforestation and land degradation, the
majority (92. 4%) Expressed that they think it plays a role in causing these issues (Table 3).

There is consensus regarding the Livestock Farming System and its impact on deforestation
(LSFSDFLD). The majority of respondents (90%) view livestock farming as playing a role in
deforestation and land depletion (Table 3).

Table 3. Responses on Climate Hopefulness and Agriculture Practices.

Hopefulness about Climate Change Adaptations (HopeCCA)

Response Count Percentage (%)

Yes 1,014 89.3%

No 124 10.7%

Total 1,138 100%

Cultivation Farming System and Deforestation (CFSDFLD)
Response Count Percentage (%)

Yes 879 92.3%

No 259 7.7%

Total 1,138 100%

Livestock Farming System and Deforestation (LSFSDFLD)
Response Count Percentage (%)

Yes 1,032 90.7%

No 106 9.3%

Total 1,138 100%

Participants were asked their thoughts on how Indigenous communities manage forests, and a
majority (81-8%) expressed confidence in their ability to preserve and safeguard these natural spaces
effectively.

Perceiving Agroforestry as a Strategy to Adapt to Climate Change

The survey asked people their thoughts on how agroforestry could help with climate change
adaptation, and a large majority (91%) expressed their belief that agroforestry can contribute to
adapting to climate change impacts (Table 4).

Opinions about Indigenous Tree Species Role on Climate Change (ITSCC);

According to responses, most respondents believe (81%) that indigenous trees are valuable in
tackling climate change through adaptation efforts (Table 4).

Table 4: Responses on Indigenous Tree Species and Agroforestry Adaptation Regarding Climate Change
Indigenous Tree Species Role on Climate Change

Response Count Percentage (%)
Yes 925 81.3%
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Indigenous Tree Species Role on Climate Change

Response Count Percentage (%)
No 68 6.0%

Don't know 145 12.7%

Total 1,138 100%
Agroforestry as a Climate Change Adaptation Strategy (AACC)
Response Count Percentage (%)
Yes 1,038 91.2%

No 44 3.9%

Don't know 56 4.9%

Total 1138 100%

Opinion on Indigenous Tree Species (ITSCC;

Response Count Percentage (%)
Yes 925 81.3%

No 68 6.0%

Don't know 145 12.7%

Total 1,138 100%

Readiness for Highland Agroforestry Transition (UAT); When participants were asked if
Ugandans are adequately prepared for a transition to highland agroforestry, the results indicated a
nuanced sentiment among the youth: A little over half (55.4%) of respondents expressed readiness
for the transition to highland agroforestry. This suggests that there is a substantial base of support
among the youth for implementing agroforestry practices that could promote environmental
sustainability and agricultural resilience in mountainous regions. However, the remaining 44.6%
who either responded "No" or did not provide an answer indicates a degree of apprehension or
uncertainty about such a transition, which could be influenced by factors such as lack of information,
perceived risks, or concerns about feasibility.

Beliefs about Indigenous Practices (IPPF): Responses regarding the effectiveness of Indigenous
management practices in preserving forests yielded the following outcomes: A significant majority,
81.3%, of respondents believe that Indigenous people are effective in managing and preserving
forests. This reflects a strong recognition of the value of traditional ecological knowledge as an
essential component of modern environmental management. In contrast, only 6.0% disagreed with
this view, while 12.7% were uncertain.

Government Action on Environmental Issues (GoUED): When assessing perceptions of whether
the Ugandan government is doing enough to combat environmental degradation, the responses were
notably divided: The close split between those who feel the government is performing adequately
(42.0%). Those who believe it is not (42.7%) indicate a significant level of uncertainty and
dissatisfaction among the youth regarding government efforts to address environmental issues. The
14.0% of respondents who indicated "Don’t Know" may reflect a lack of awareness or information
about existing governmental policies and actions.

3.2. Willingness to Participate in Agroforestry (WTPA)

When asked about their willingness to engage in agroforestry initiatives, the responses were
overwhelmingly positive: A striking 89.3% of respondents expressed a willingness to participate in
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agroforestry initiatives, highlighting a robust enthusiasm for sustainable practices among Ugandan
youth. The relatively small percentage (10.7%) that stated "No" indicates a strong readiness among
the majority to adopt agroforestry as an adaptive practice to tackle climate change challenges. This
willingness presents a significant opportunity for stakeholders to mobilize youth towards active
participation in agroforestry projects, which can enhance sustainability efforts, promote biodiversity,
and improve community resilience to climate impacts.

Overall, these results collectively highlight a promising outlook towards the potential for
agroforestry engagement and a need for supportive mechanisms to facilitate this transition among
Ugandan youth.

3.3. Cross-Tabulation Analysis: WTPA against HopeCCA, WTPA against CFSDFLD

This section presents the detailed results of the cross-tabulation analysis performed on key
survey questions regarding climate change adaptations, the impact of farming systems on
deforestation, and general perceptions of environmental sustainability in Uganda. The data is
organized to highlight relationships between willingness to participate in agroforestry tree planting
(WTPA) and other significant variables.

The analysis examines the relationship between respondents' willingness to participate in
agroforestry (WTPA) and their hopefulness regarding climate change adaptations (HopeCCA).

This cross-tabulation indicates that a higher percentage of those who are hopeful about climate
change adaptations are willing to participate in agroforestry initiatives. Specifically, 90% of those
expressing willingness also feel hopeful about adaptations.

Next, we examined how WTPA relates to perceptions of the Cultivation Farming System's
(CFSDFLD) impact on deforestation: A strong consensus (92.3%) supports the idea that the
cultivation farming system contributes to degradation, correlating with willingness to engage in
agroforestry practice In this part of the report are the findings from the cross-tabulation study
conducted on important survey inquiries about adapting to climate change impact of farming
methods on forest loss and overall attitudes towards environmental sustainability in Uganda The
information is structured to showcase connections, between individuals readiness to engage in
planting agroforestry trees and various key factors.

The study investigates how people's readiness to engage in agroforestry (WTP) is connected to
their optimism about adapting to climate change (HopeCCA) (Table 5).

According to this comparison, table data analysis shows that a larger proportion of individuals
who hold views regarding climate change adjustments are open to engaging in agroforestry projects.
The data specifically revealed that 90% of those participating also harbour optimistic sentiments
toward adaptations (Table 5).

We then explored the connection between willingness to pay for agroforestry (WITPA) and how
people perceive the impact of the Cultivation Farming System on deforestation. It was widely agreed
upon (92%) that the cultivation farming system plays a role in degradation, and this aligns with the
inclination to partake in agroforestry activities (Table 5).

Table 5. Willingness to participate in Agroforestry, Hopefulness about Adaptation to Climate
Change, and agriculture practices.

WTPA against HopeCCA

WTPA HopeCCA
Yes 90.1% 82.3%
No 9.9% 17.7%
Total 100% 100%
WTPA against CFSDFLD

WTPA CFSDFLD
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WTPA against HopeCCA

WTPA HopeCCA
Yes 92.3% 78.8%
No 7.7% 21.2%
Total 100% 100%

3.3. Regression Results

The presented findings provide a detailed analysis of the relationship between various factors
and the willingness to participate in Uganda's highland agroforestry tree planting (WTPA). The
analysis includes coding of questions, regression models, correlation coefficients, and results from
multiple OLS regression models. Here is a detailed description of these findings:

The study utilized a series of survey questions related to climate change, deforestation,
agroforestry, and socio-economic factors. Each question is assigned a code for data analysis:

e HopeCCA: Reflects respondents' hopefulness about climate change adaptations.

e CFSDFLD and LSFSDFLD: Address perceptions of cultivation and livestock farming systems’
roles in environmental degradation.

e IPPF, AACC, ITSCC, UAT: Explore attitudes towards indigenous practices, agroforestry, and
governmental efforts concerning agroforestry as an adaptation means in combating climate
change.

e Demographic Variables: Gender, Age, Employment, and Income levels are included to assess
their influence on WTPA.

A comprehensive set of predictors, including socio-economic, environmental, and demographic
factors, were analyzed. Significant predictors include HopeCCA, AACC, IPPF, ITSCC, CESDFLD,
GoUED, and Employment, with p-values indicating very high statistical significance (p < 0.0001 for
most). The model explains a strong relationship with a high F-statistic of 1189.521 (Model 1; Table 6).

Table 6. Model 1 (OLS, using observations 1-1138; Dependent variable: WTPA).

Coefficient ~ Std. Error t-ratio p-value
HopeCCA  0.200115 0.0274421 7.292 <0.0001  ***
AACC 0.144351 0.0199085 7.251 <0.0001  ***
IPPF 0.0496757  0.0140531 3.535 0.0004 falekal
ITSCC 0.0647325  0.0139876 4.628 <0.0001  ***
UAT 0.0124333  0.0123332 1.008 0.3136
Gender 0.144180 0.0170504 8.456 <0.0001  ***
Age 0.00689068 0.0158803 0.4339 0.6644
CFSDFLD  0.0667611  0.0148720 4.489 <0.0001  ***
LSFSDFLD 0.0258345  0.0134539 1.920 0.0551 *
GoUED 0.0464518  0.0136766 3.396 0.0007 ekl
Employment 0.0504938  0.0134290 3.760 0.0002 ekl
Income —4.66333e- 5.42972e-010 -0.8589  0.3906
010

The number of predictors was reduced, but key variables influencing WTPA were still captured.
All included variables were statistically significant, with HopeCCA's coefficient of 0.2072 indicating
a strong positive influence. The overall model significance remained robust, with an F-statistic of
1587.422 (Model 2; Table 7).
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Table 7. Model 2 (OLS, using observations 1-1138: Dependent variable: WTPA).

HopeCCA
AACC
IPPF
ITSCC
Gender
CFSDFLD
LSFSDFLD
GoUED
Employment

Coefficient
0.207205
0.146944

0.0529200

0.0653825
0.146969

0.0677354

0.0275921

0.0465399

0.0530426

Std. Error
0.0265047
0.0197621
0.0137689
0.0139634
0.0165386
0.0148466
0.0133074
0.0136550
0.0120847

t-ratio
7.818
7.436
3.843
4.682
8.886
4.562
2.073
3.408
4.389

p-value
<0.0001
<0.0001
0.0001
<0.0001
<0.0001
<0.0001
0.0384
0.0007
<0.0001

**k*

*k*

**k*

*k*

***k

***k

**

**k*k

**k*k

Environmental degradation aspects only were also considered separately (CFSDFLD,

LSFSDFLD, GoUED). They showed a very high impact on WTPA, especially with CFSDFLD
(coefficient = 0.2468), indicating a belief that the knowledge of the cultivation system strongly
influences WTPA significantly (Model 3; Table 8).

Table 8. Model 3 (OLS, using observations 1-1138: Dependent variable: WTPA).

Coefficient  Std. Error t-ratio p-value
CFSDFLD  0.246848  0.0164864 14.97 <0.0001  ***
LSFSDFLD 0.201068  0.0143705 13.99 <0.0001  ***
GoUED 0.234715  0.0145276 16.16 <0.0001  ***

Model 4 concentrated on hopefulness and agroforestry perspectives. It provided evidence that
being hopeful about climate change adaptations (HopeCCA coefficient = 0.4056) significantly and
positively influences WTPA. UAT also displayed a very strong significance, suggesting that readiness
for agroforestry transition plays a role in willingness to participate (Table 9).

Table 9. Model 4 (OLS, using observations 1-1138: Dependent variable: WTPA).

Coefficient  Std. Error t-ratio p-value
HopeCCA  0.405598 0.0247809 16.37 <0.0001  ***
AACC 0.219320  0.0206950 10.60 <0.0001  ***
IPPF 0.109231  0.0143100 7.633 <0.0001  ***
ITSCC 0.124857  0.0140099 8.912 <0.0001  ***
UAT 0.0421726 0.0131314 3.212 0.0014 Fokk

The demographic variables showed that gender had the highest coefficient (0.4059), indicating
that gender significantly influences WTPA. All variables were very significant and positive (P=
0.0001), whereas Income did not significantly impact WTPA (Model 5; Table 10).

Table 10. Model 5 (OLS, using observations 1-1138: Dependent variable: WTPA).

Coefficient Std. Error t-ratio p-value
Gender 0.405856 0.0156024 26.01 <0.0001  ***
Age 0.0929712 0.0187752 4.952 <0.0001  ***
Employmen  0.155260 0.0154806 10.03 <0.0001  ***

t
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Income —1.01292¢-09 6.62861e-010  —1.528 0.1268

4. Discussion

The results of this research shed light on how young people in Uganda view climate change
adaptation. Emphasize their strong dedication to getting involved in environmental sustainability
projects such as agroforestry activities. The survey findings overwhelmingly show that a large
majority of participants are hopeful about climate change adaptations. 89. 3 % of them expressed
optimism about these efforts. This sense of optimism is vital as it sets the stage for their involvement
in environmental initiatives. Hope serves as a motivator for taking action. This is especially true for
individuals who are usually more open to new concepts and ways of thinking [51,52].

The connection between people's eagerness to engage in agroforestry practices (WTPA) and
their understanding of the effects of agriculture particularly cultivation and livestock farming, on
deforestation and land deterioration is remarkable (significant figures 92%). There is a rising
recognition of the importance of agricultural practices and the pressing need to adopt such strategies
to address the challenges posed by climate change [52].

Furthermore, the feedback provided suggests confidence in the value of traditional methods and
tree varieties for ecosystem management and climate resilience promotion. With 81% of respondents
acknowledging the impact of local wisdom on forest conservation, there exists a significant
opportunity to integrate this age-old knowledge with contemporary agroforestry methods. By
involving community members and integrating practices into policy frameworks, it is possible to
empower young individuals and improve the efficiency of climate adaptation plans [53].

Youth are showing an interest in getting involved in highland agroforestry projects. With nearly
90% of respondents indicating their willingness to participate, this suggests a promising opportunity
for transformation in this field. This active participation from individuals not only plays a crucial role
in the success of agroforestry endeavors but also has the power to motivate and galvanize broader
community efforts, in addressing climate change effectively. When young people engage in
initiatives, they can spark creativity and promote eco-friendly practices among their peers and local
communities [54].

Nevertheless, young people have varying opinions on how the government is tackling
environmental issues, with 42% expressing dissatisfaction. This underscores a challenge to involving
them in initiatives. Creating communication channels and involving youth in decision-making is
crucial for fostering collaboration between them and governmental organizations, as highlighted by
Renn et al. [55].

4.1. Hopefulness about Climate Change Adaptations

One interesting discovery is a connection between hopeful attitudes towards adapting to climate
change (HopeCCA variable) and young people's willingness to pay for environmental initiatives. In
Model 1 of our study, the coefficient value for HopeCCA was found to be significant (0.200115; p <
0.0001), supporting our theory that being more optimistic is linked to an approach towards
environmental programs. This result underscores that young individuals who hold views regarding
climate actions are more likely to participate in agroforestry projects. This finding is consistent with
existing literature that highlights hope as a motivator for engaging in environmentally friendly
behaviours [51,52]. A study by Ojala [56] backs this idea by indicating that young people who have
an attitude are inclined to participate in environmentally friendly activities, thereby encouraging a
crucial route to collective involvement among the youth demographic.

Fostering a sense of optimism among people through educational efforts and community
programs seems crucially important. They suggest that promoting feelings linked to environmental
involvement can inspire youth to take action and highlight the value of incorporating mental
resilience initiatives in school curricula focused on addressing climate change [57-63].

4.2. Awareness of Environmental Degradation and Practices
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The research also investigated people's views on how different types of farming systems impact
deforestation and land damage, such as cultivation farming systems (CFSDFLD) and livestock
farming systems (LSFSDFLD). A large majority of respondents (92%) who believed that CFSDFLD
contributes to harm were open to participating in agroforestry projects as a solution. The statistical
analysis supported this link strongly. Showing that CFSDFLD had an effect (coefficient= 0.0677 p <
0.0001) on people's readiness to engage in agroforestry activities. This discovery is important for
influencing agricultural policies in Uganda by highlighting the necessity of shifting from detrimental
farming methods to sustainable agroforestry systems [64,65].

The research shows that when young individuals recognize the environmental effects of the
Cultivation Farming System (CFSDFLD) and Livestock Farming System (LSESDFLD) they are more
inclined to engage in agroforestry activities. These results align with research studies highlighting
the importance of educating youth about farming methods and their environmental impacts [66,67].

In Uganda's agricultural economy, raising awareness about sustainable options could inspire
young people to get involved in and champion agroforestry practices [67,68]. By embracing farming
methods that include agroforestry elements, we can address land degradation issues and empower
the youth to make meaningful contributions to environmental preservation [64,66,68].

4.3. Knowledge of Indigenous Tree Species and Practices and Agroforestry

Participants in the study showed a belief in the valuable role of Indigenous practices in forest
management, with 91% acknowledging the potential of Indigenous tree species to help combat
climate change through effective adaptation strategies, suggesting that confidence in traditional
methods may stem from perceived gaps in government action, on environmental issues. The analysis
using cross-tabulation showed a square value of 20. 5726 (Significance level p < 0. 00001), which
compared the perspectives on indigenous practices (IPPF) versus perceptions about government
actions (GoUED). The high level of responses suggests an interest in implementing better
community-based forestry management methods supporting incorporating traditional ecological
knowledge and practices into national environmental policies [69].

The findings also underscore the significance of viewpoints in shaping the youths' readiness to
take part in agroforestry efforts, as stated by IPPF and AACC. The positive coefficients indicate that
youths who acknowledge the significance of customary methods are inclined to join tree-planting
programs, highlighting that Indigenous wisdom frequently embodies sustainable approaches to
managing resources that align with younger individuals aiming for environmental guardianship
[53,69]. However, most indigenous tree species have been deforested and degraded for agriculture,
charcoal, and timber due to Uganda's high demand for hardwood and energy wood [70-74].

4.4. Demographic Dynamics: Engaging Youth and Women

Understanding the demographics is crucial in grasping how WTPA patterns are shaped among
people, specifically when it comes to agroforestry participation levels; a notable positive link with
gender (Significance level p < 0. 00001 and a coefficient of 0.4059 in Model 5) indicates that the
involvement of women has a significant impact on environmental engagement as highlighted by
previous studies emphasizing their pivotal roles as natural resource managers [75-77]. Involving and
supporting women in agroforestry learning and activities can indeed boost participation levels
significantly [78-80].

The research also revealed that people's Income did not have a major impact on their willingness
to participate in environmental activities [81,82]. This discovery implies that financial limitations in
youth may help their involvement in matters. Rather, their motivation is likely fueled by
environmental awareness and community values instead of monetary factors. Thus, when planning
agroforestry projects, policymakers need to take into account the values and interests that are
inherently important to young people instead of solely focusing on financial incentives [83,84].

4.5. Policy Implications for Youth Engagement
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Incorporating these discoveries into policies aimed at individuals actively participating in
climate initiatives is vital. Implementations that focus on supporting the youth in terms of climate
resilience, the importance of traditions, and advocating for the involvement of young women in
agroforestry can foster a space conducive to their engagement. Educational institutions and local
groups should join forces to establish avenues that promote youth involvement in climate-focused
initiatives.

Encouraging youth, among others, to feel a sense of control and ownership is crucial for
engaging them in sustainable actions effectively. Exploring initiatives led by youth empowers them
to shape their destinies, especially when addressing climate change.

5. Conclusions

The study underscores young people's role in highland agroforestry tree planting in Uganda by
focusing on optimism and understanding of environmental concerns as well as the influence of
population changes to motivate youths to actively engage in sustainable farming methods in light of
growing climate change threats.
Key Findings
e Hope and Change: Participants' optimism regarding adapting to climate change plays a role in
determining their readiness to participate in agroforestry projects.

e Recognizing the effects of agricultural practices, including crop cultivation and animal
husbandry, is closely linked to people's willingness to engage in tree plantation efforts.

e Beliefs about how the government is addressing environmental degradation influence people’s
willingness to get involved.

e Demographics play a role in shaping things, especially regarding gender and job status.

The results highlight how young people’s views on climate change and the environment are

linked to socio-factors in Uganda when it comes to getting involved in the agroforestry transition.
Encouraging belief in changes and raising awareness about how farming affects deforestation could
lead to more support for sustainable programs. Future studies and policy decisions could use these
connections to inspire youth and community participation in agroforestry efforts and effectively
address environmental degradation.
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