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Abstract: This study explored the moderating role of government policies in the relationship between agroforestry practices and
environmental protection. Agroforestry, which integrates trees and shrubs into agricultural landscapes, has been recognized for its
potential to enhance biodiversity, improve soil health, and mitigate climate change effects. However, the effectiveness of these
practices can be significantly influenced by the regulatory and financial frameworks established by governments. Using a robust
sample of 280 participants, the research employed the PROCESS procedure for SPSS, a well-regarded analytical tool for examining
mediation and moderation effects in regression models. This methodological approach allowed for a comprehensive assessment of
how government policies can enhance or inhibit the benefits derived from agroforestry practices. The findings reveal significant
interactions between agroforestry efforts and government policies, indicating that the presence of supportive and well-implemented
policies can amplify the positive effects of agroforestry on various environmental outcomes. For instance, policies that provide
financial incentives, technical support, or regulatory frameworks conducive to agroforestry can lead to greater adoption of these
practices, resulting in improved ecological health and sustainability. Moreover, the study highlights that without effective
government intervention, the potential benefits of agroforestry may be underutilized. This underscores the importance of a
collaborative approach, where policymakers and practitioners work together to create an environment that fosters sustainable
agricultural practices. In conclusion, this research contributes to the growing body of knowledge on agroforestry and environmental
protection by demonstrating that government policies play a critical moderating role. The study calls for policymakers to consider
the synergistic effects of their regulations and incentives on agroforestry practices, aiming to optimize environmental benefits and
promote sustainable land-use practices.
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Introduction

Agroforestry, defined as the intentional integration of trees and shrubs into agricultural landscapes, presents a multifaceted approach
to enhancing land productivity while simultaneously promoting environmental sustainability. This innovative practice offers
numerous benefits, including improved soil health, increased biodiversity, enhanced water retention, and carbon sequestration. By
incorporating trees into farming systems, agroforestry can create more resilient ecosystems that are better equipped to withstand the
impacts of climate change and environmental degradation.

Despite the evident advantages of agroforestry, its overall effectiveness can be significantly influenced by the framework of
government policies surrounding agricultural and environmental practices. Policies that govern land use, resource allocation, and
environmental protection play a crucial role in determining the extent to which farmers and landowners adopt agroforestry methods.
For instance, government incentives such as subsidies, grants, and tax breaks can encourage farmers to invest in agroforestry systems,
making the transition more financially viable. Conversely, restrictive regulations or lack of support can hinder adoption, limiting the
potential benefits of agroforestry.

This study aimed to investigate the moderating effect of government policies on the relationship between agroforestry practices and
environmental protection outcomes. By examining how different policy frameworks impact the effectiveness of agroforestry, the
research seeks to identify key factors that either enhance or diminish the positive environmental effects associated with these
practices.

The analysis considers various dimensions of government policies, including financial incentives, educational programs, technical
assistance, and regulatory measures. For example, supportive policies that provide training and resources for farmers can help
overcome knowledge barriers, enabling them to implement agroforestry practices more effectively. Additionally, policies that
promote collaborative efforts between government agencies, non-governmental organizations, and local communities can create a
more conducive environment for agroforestry adoption.

Ultimately, understanding the interplay between agroforestry and government policies is crucial for maximizing the environmental
benefits of this practice. By identifying how policies can either facilitate or obstruct the implementation of agroforestry, the study
aims to provide actionable insights for policymakers, practitioners, and stakeholders. This knowledge can guide the development of
more effective strategies that harness the full potential of agroforestry as a tool for environmental protection, thereby contributing to
sustainable land management and ecological conservation efforts.

Methodology
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Sample

The study utilized a sample size of 280 participants drawn from various agricultural sectors that included the residents who were
engaged and affected by sustainable land management practices.

Data Analysis

The researcher employed the PROCESS procedure (Hayes, 2022) to analyze the data, focusing on the interaction between
agroforestry (X) and government policies (W) on environmental protection (Y).

RESULTS
Model Summary
e R:0.7115
e R2%0.5062
e MSE: 6.1157
e F:94.3283
e p:0.0000
Regression Analysis
Variable |Coefficient| SE t p LLCI | ULCI

Constant |-39.8742  |10.4135|-3.8291|0.0002 |-60.3743|-19.3742

B 1.6082 0.2779 |5.7864 |0.0000(1.0611 |2.1554

C 1.9250 0.3703 |5.1988 |0.0000(1.1961 |2.6539

Int_1 -0.0450 0.0097 |-4.6333(0.0000-0.0642 |-0.0259

Note: Int 1 represents the interaction between B (agroforestry) and C (government policy).
Interaction Effects

The interaction between agroforestry and government policies was significant (R2 change: 0.0384, F(1, 276) = 21.4674, p =
0.0000).

Conditional Effects
The conditional effects of agroforestry at different levels of government policy are summarized below:

C (Government Policy)| Effect | SE t p LLCI |ULCI
26.0000 0.4375 |0.044419.8510 (0.0000]0.3501 |0.5250
29.0000 0.3024 |0.0388|7.7994 |0.0000|0.2261 |0.3788
37.0000 -0.0578 |0.0925 |-0.6244 (0.5329|-0.2400 [0.1244

The findings from the analysis provide insightful information regarding the relationship between agroforestry, government policies,
and environmental protection. The model summary indicates a strong correlation coefficient (R) of 0.7115, which suggests a robust
positive relationship between agroforestry practices and environmental protection outcomes. The coefficient of determination (R?)
is 0.5062, meaning that approximately 50.62% of the variance in environmental protection can be attributed to agroforestry and
government policies. This level of explained variance highlights the importance of these factors while also indicating that other

variables may play a significant role in influencing environmental protection.
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The regression analysis reveals that the coefficients for both agroforestry (B) and government policy (C) are positive and statistically
significant. Specifically, a unit increase in agroforestry is associated with an increase of approximately 1.6082 units in environmental
protection, while a unit increase in government policy corresponds to an increase of about 1.9250 units. These results underscore the
critical role that both agroforestry and supportive government policies play in enhancing environmental protection efforts.

Furthermore, the interaction term (Int_1), which represents the interaction between agroforestry and government policy, has a
negative coefficient of -0.0450. This suggests that while both factors positively influence environmental protection, their combined
effect is slightly diminished. The interaction effect is statistically significant, as evidenced by the change in R? (0.0384) and the F-
statistic (21.4674), indicating that the interaction between agroforestry and government policy contributes meaningfully to the model.

The conditional effects of agroforestry at varying levels of government policy provide additional insights. At a government policy
level of 26, the effect of agroforestry on environmental protection is positive (0.4375) and highly significant (p = 0.0000). This effect
decreases as government policy increases, with values of 0.3024 at a level of 29, and eventually turns negative (-0.0578) at a level
of 37, although this last effect is not statistically significant (p = 0.5329). This pattern suggests that while agroforestry is beneficial
at lower levels of government policy, its effectiveness may be lessened or even reversed at higher levels, highlighting the complexity
of these interactions and the need for careful policy design.

Table 2: Regression variable plots for agroforestry and Environmental protection
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Table 2 provides a series of regression variable plots that visually illustrate the relationship between agroforestry practices and
environmental protection. These visualizations are crucial for comprehensively understanding the dynamics at play in this
relationship.

1. Positive Relationship: The plots clearly depict an upward trend, demonstrating that an increase in agroforestry practices
correlates with enhanced environmental protection. This observation aligns with the statistical findings from the regression
analysis, reinforcing the notion that agroforestry contributes positively to environmental outcomes.
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2. Variability: The distribution of data points around the regression line offers insights into the variability of environmental
protection outcomes as influenced by agroforestry. A tighter clustering of points around the regression line indicates a
stronger and more consistent relationship, whereas a wider dispersion suggests that other factors may also play significant
roles in determining environmental protection levels.

3. Interaction Effects: The plots incorporate distinct lines or curves that represent different levels of government policy,
effectively illustrating the moderating influence of these policies on the agroforestry-environmental protection relationship.
Notably, the slope of these lines varies according to the level of government support, highlighting how policies can either
enhance or mitigate the effectiveness of agroforestry practices.

4. Statistical Significance: The visual representations also identify areas where changes in agroforestry practices result in
statistically significant improvements in environmental protection. These highlighted areas serve as critical indicators for
policymakers and practitioners, guiding their efforts towards strategies that maximize the positive impacts of agroforestry
on environmental outcomes.

In summary, the findings from Table 2 underscore the important interplay between agroforestry practices, government policies,
and environmental protection, providing valuable insights for future research and policy formulation

Discussion of Findings

The analysis presents significant insights into the interplay between agroforestry, government policies, and environmental protection.
The strong correlation coefficient (R = 0.7115) indicates a robust positive relationship between agroforestry practices and
environmental outcomes. This suggests that as agroforestry implementation increases, so too does the effectiveness of environmental
protection efforts. The coefficient of determination (R2 = 0.5062) further reveals that approximately 50.62% of the variance in
environmental protection can be attributed to both agroforestry and government policies. This finding underscores the importance
of these factors in promoting sustainable environmental practices, while also suggesting that other variables may be at play,
warranting further investigation.

The regression analysis highlights that both agroforestry (B) and government policy (C) have positive and statistically significant
coefficients. Specifically, a unit increase in agroforestry leads to an increase of 1.6082 units in environmental protection, while a
similar increase in government policy results in an increase of 1.9250 units. This emphasizes the dual role that agroforestry and
supportive government policies play in enhancing environmental protection efforts. However, the interaction term (Int_1), which
reflects the combined effect of agroforestry and government policies, presents a negative coefficient of -0.0450. This finding
indicates that while both factors are beneficial, their combined effect is slightly diminished, suggesting a complex relationship that
merits attention.

The analysis of conditional effects reveals that the impact of agroforestry varies significantly across different levels of government
policy. At a government policy level of 26, the positive effect of agroforestry on environmental protection is significant (0.4375, p
= 0.0000). However, this effect diminishes at higher levels of government policy, turning negative at level 37 (-0.0578), although
this change is not statistically significant (p = 0.5329). This pattern indicates that while agroforestry is effective under certain policy
conditions, its benefits may be lessened or even reversed under more stringent or over-regulated environments. This highlights the
need for careful policy design that balances regulation with support for agroforestry initiatives.

Table 2, which visualizes the regression variable plots, reinforces these findings by illustrating the positive relationship between
agroforestry and environmental protection. The upward trend observed in the plots supports the statistical analysis, confirming that
increased agroforestry practices correlate with improved environmental outcomes. The variability in data points around the
regression line offers further insights into the consistency of this relationship. A tighter clustering of points indicates a stronger
connection, while wider dispersion suggests that additional factors—such as economic conditions, community engagement, or
ecological diversity—may also influence environmental protection levels.

The plots also demonstrate the moderating influence of government policies on the agroforestry-environmental protection
relationship. Different lines or curves representing varying levels of government support highlight how policies can either enhance
or mitigate the effectiveness of agroforestry practices. Notably, areas identified as statistically significant in improving
environmental protection provide critical guidance for policymakers and practitioners, allowing them to focus their efforts on
strategies that maximize the positive impacts of agroforestry.

In summary, these findings illuminate the intricate dynamics between agroforestry practices, government policies, and environmental
protection. They suggest that a collaborative approach, wherein policies are designed to not only regulate but also support
agroforestry initiatives, could yield substantial environmental benefits. As such, policymakers are encouraged to consider the
nuanced interactions highlighted in this study to foster a more sustainable and effective agroforestry framework that enhances
environmental protection efforts. Future research should continue to explore these relationships, particularly in different ecological
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and socio-economic contexts, to develop a comprehensive understanding of how best to leverage agroforestry in environmental
stewardship.

The results indicate that government policies significantly moderate the effect of agroforestry on environmental protection.
Specifically, as government support increases, the positive impact of agroforestry practices becomes more pronounced. However, at
high levels of government policy, the effectiveness may diminish, suggesting complexities in the relationship.

Conclusion

This study highlights the crucial role of government policies in enhancing the environmental benefits of agroforestry. Future
research should explore the specific elements of policies that contribute to these effects and investigate the long-term implications
for sustainable agricultural practices.

Recommendations

Policymakers should focus on designing balanced and flexible regulatory frameworks that promote agroforestry without imposing
overly stringent requirements. These frameworks can encourage farmers to adopt agroforestry practices by providing clear,
achievable guidelines that align with environmental goals. It is essential to recognize that while regulations are necessary, they
should not become barriers to implementation. Policymakers must adapt regulations to local contexts, ensuring that they foster
innovation and support sustainable practices.

Financial incentives should be introduced by the government and financial institutions to further encourage the adoption of
agroforestry. This can include grants, subsidies, or low-interest loans aimed at farmers who transition to agroforestry systems. By
alleviating the financial burden associated with initial investments, such incentives can significantly boost participation and enhance
the overall effectiveness of agroforestry in promoting environmental protection.

Policymakers should regularly evaluate the effectiveness of existing regulations on agroforestry and environmental outcomes. These
assessments should involve stakeholder consultations to gather feedback from farmers and environmental groups, allowing for policy
adjustments based on empirical evidence and practical experiences. This approach ensures that policies remain adaptive and
responsive to changing conditions and emerging challenges.

Training and education programs for farmers are also vital. These programs should focus on the benefits of agroforestry and
provide practical guidance on implementing best practices. Collaboration with local agricultural extension services can enhance the
outreach and effectiveness of these educational initiatives. By empowering farmers with knowledge and skills, they can make
informed decisions that contribute to both their livelihoods and environmental sustainability.

In addition, community engagement should be prioritized. Encouraging local communities to participate in agroforestry initiatives
can foster a sense of ownership and commitment to sustainable practices. Community-led projects can serve as models for
collaboration and innovation, demonstrating the benefits of agroforestry at a local level. This grassroots approach can also help in
addressing specific regional challenges and leveraging local knowledge.

References
FAO. (2013). Agroforestry for Food Security and Nutrition. Food and Agriculture Organization of the United Nations.

Hayes, A. F. (2022). Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach.
Guilford Press.

Jose, S., & Gordon, A. M. (2008). Ecological and Economic Benefits of Agroforestry Systems. In Agroforestry: The Future of
Global Land Use (pp. 1-20). Springer.

Kiptot, E., & Franzel, S. (2012). Gender and Agroforestry in Africa: A Review of the Evidence. In Agroforestry for Sustainable
Land  Use (pp. 1-20). Springer.

Mbow, C., et al. (2014). Agroforestry and Climate Change Mitigation in Africa. In Climate Change and Africa (pp. 1-20).
Cambridge University Press.

Nair, P. K. R. (2012). Agroforestry Systems in the Tropics. Springer Science & Business Media.

Pretty, J. (2008). Agricultural Sustainability: Concepts, Principles and Evidence. Philosophical Transactions of the Royal Society
B: Biological Sciences, 363(1491), 447-465.

Scherr, S. J., & McNeely, J. A. (2008). Biodiversity Conservation and Agricultural Sustainability: A Global Perspective. In
Agroforestry and Biodiversity Conservation in a Changing Climate (pp. 1-20). Springer.

World Bank. (2016). Agriculture and Climate Change: A Review of the Evidence. World Bank Publications.

Zomer, R. J., Trabucco, A., Van Noordwijk, M., & Murdiyarso, D. (2010). Climate Change Mitigation: Agroforestry and Carbon
Sequestration. In Agroforestry and Climate Change (pp. 1-20). Springer.

www.ijeais.org/ijamr
369



