vii
114

BARRIERS OF AGROECOLOGY ADOPTION IN FOSTERING SUSTAINABLE AGRICULTURE IN TANZANIA: A CASE OF LINDI MUNICIPAL
KOMBE MKUNDE, R.
A DISSERTATION SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE AWARD OF THE DEGREE OF MASTER OF PROJECT MANAGEMENT

DEPARTMENT OF MARKETING, ENTREPRENEURSHIP AND MANAGEMENT

THE OPEN UNIVERSITY OF TANZANIA

2025
CERTIFICATION
The undersigned certify that they have read and hereby recommend for acceptance by the Open University of Tanzania a dissertation titled: “Barriers of Agroecology Adoption in Fostering Sustainable Agriculture in Tanzania: A Case of Lindi Municipal” in partial fulfillment of the requirements for the Award of the Degree of Master of Project Management (MPM) of the Open University of Tanzania.
…………………………………..
Dr. Francis W. Mmari
 (Supervisor)
…………………………………..
Date
…………………………………..
Dr. Vicent Stanslaus
(Supervisor)
……………………..…………..
Date
COPYRIGHT
No part of this dissertation may be reproduced, stored in any retrieval system, or transmitted in any form by any means, electronic, mechanical, photocopying, recording or otherwise without prior written permission of the author or The Open University of Tanzania on that behalf.

DECLARATION 
I, Kombe Mkunde, R. declare that, the work presented in this dissertation is original. It has never been presented to any other University or Institution. Where other people’s works have been used, references have been provided. It is in this regard that I declare this work as originally mine. It is hereby presented in partial fulfilment of the requirement for the Degree of Master of  Project Management (MPM).
ACKNOWLEDGEMENT
"Trust in the Lord with all your heart and lean not on your own understanding." (Proverbs 3:5).
Guided by this profound truth, I begin by humbly acknowledging the divine grace and steadfast guidance of the Almighty throughout this journey. It is by His mercy and strength that I have overcome every obstacle and reached this significant milestone. Without His presence, this achievement would not have been possible.
I am deeply grateful to my dedicated supervisors, Dr. Francis W. Mmari and Dr. Vicent Stanslaus, whose expert guidance, patience, and encouragement have been invaluable in shaping the quality of this research dissertation. Your mentorship has been a true gift, and I sincerely appreciate your unwavering support.
To my beloved parents, brothers, and sister, your love, sacrifices, and constant encouragement have laid the foundation upon which I have pursued my dreams. The values you instilled—faith, perseverance, and diligence—have been my compass, and I am eternally thankful.
To my dear wife, Lucy John, your unwavering love, encouragement, and shared commitment have been my greatest source of strength throughout this academic journey. Your belief in me has fueled my determination, and I am profoundly grateful for your support.
Lastly, I wish to extend my heartfelt appreciation to my father and my mother, whose continuous encouragement and confidence in my abilities have been a constant source of motivation. Your love and support have made this accomplishment all the more meaningful.
ABSTRACT 
This study investigated the barriers affecting the adoption of agroecological practices among smallholder farmers in Lindi Municipal, Tanzania, with the goal of promoting sustainable agriculture. Specifically, it examined psychological, environmental, and social barriers that influenced farmers' willingness and ability to adopt agroecological methods. Employing a descriptive research design with a deductive approach, data were collected through structured questionnaires administered to a sample of smallholder farmers. Descriptive statistics and multiple regression analysis were used to analyze the data. The findings from 132 respondents revealed that psychological barriers, including farmers’ perceptions and attitudes, significantly influenced adoption, accounting for the largest effect size. Environmental barriers such as poor soil fertility, climate variability, and water scarcity also significantly hindered adoption. Social barriers, including limited community support and cultural norms, were found to have a notable but relatively smaller effect. The regression model explained 72.5% of the variability in adoption rates, indicating a strong collective impact of the studied barriers. The study recommended targeted educational programs, environmental management interventions, and strengthened social support systems to enhance agroecological practice adoption. These findings provided important insights for policymakers, agricultural extension officers, and stakeholders aiming to foster sustainable farming in Tanzania and similar contexts.
Keywords: Agroecological practices, Adoption barriers, psychological barriers, Environmental barriers, social barriers, Smallholder farmers.
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CHAPTER ONE
INTRODUCTION
1.1
Chapter Overview
The chapter introduces issues related to agroecology and sustainable agriculture for rural development, in this section, we will briefly discuss barriers and drivers of adoption of agroecology in rural areas. Furthermore, this chapter will briefly explain the statement of the problem, research objectives, research questions as well as significance of the study. 
1.2
Background Information
Agroecology is an approach that integrates ecological principles into agricultural practices. It has emerged as a promising solution to address food security and environmental sustainability challenges in the world (Wezel et al., 2020). By promoting biodiversity, enhancing soil health, and reducing dependency on chemical inputs, agroecology offers a holistic and sustainable alternative to conventional farming methods which can help reduce crop failure (Nyang’au et al., 2021). Despite its potential benefits, the adoption of agroecological practices among smallholder farmers in Africa remains limited.
A recent UN report highlighted that conventional, highly mechanised, and input-dependent agricultural practices are threatening the ecological foundations of the global food system by contributing to soil erosion and excessive water use (UNEP, 2024). Therefore, communities around the world are faced with the great challenge of improving agricultural practices to meet increasing global food demand sustainably (Van Ittersum et al., 2016; FAO, 2017). In supporting this challenge, some scholars proposed agroecological practices as the best alternative to conventional methods, which facilitate the transition towards more sustainable food systems (Caron et al., 2014; HLPE 2019). It was further found that agroecology practices might provide resilience toward food shocks and crises since food is the centre of social-political instabilities (De Schutter & Vanloqueren, 2011; Pimbert, 2017; Rosset & Altieri, 2017). Despite that, a study by Mbow et al. (2014) found that underutilization of environmentally friendly farming practices exacerbates the impact of climate change and creates barriers to adopting agroecology. Therefore, it was observed that many individuals opt for high-profit agricultural practices regardless of their impact on the environment.
In Africa, agroecological practices were discovered to be important in the sustainability of the food system. Nevertheless, the practices of agroecological encountered several barriers to adoption in different areas. One significant barrier to the adoption of agroecology is the lack of awareness and knowledge among farmers. Antwi-Agyei et al. (2021) asserted that many smallholder farmers in Africa rely on traditional farming methods and may not be familiar with the benefits of agroecological practices. 
Additionally, a study by Wezel et al. (2020) showed a lack of access to training and extension services that can provide farmers with the necessary skills and knowledge to implement these practices. This lack of awareness and knowledge can result in resistance to change and a preference for conventional farming methods (Mugwanya, 2019; Autio et al., 2021). Economic constraints also play a crucial role in hindering the adoption of agroecology. Khader (2024) found the initial costs of transitioning to agroecological practices, such as purchasing organic inputs or investing in new technologies, can be prohibitive for many smallholder farmers. Furthermore, the lack of access to credit and financial support makes it challenging for farmers to make these investments. Without financial assistance, farmers may be unable to afford the necessary inputs and technologies required for agroecological practices. Another barrier is the limited availability of markets for agroecological products. 
Additionally, a study by Khader (2024) showed that a lack of market infrastructure and support for agroecological products can further discourage farmers from making the transition. Without access to reliable markets, farmers may not see the economic benefits of adopting agroecological practices. Policy and institutional barriers also play a significant role in hindering the adoption of agroecology. In many African countries, agricultural policies and subsidies are often geared towards conventional farming practices, leaving little support for agroecology. 
Nabiswa et al. (2025) reported that a lack of supportive policies and institutional frameworks can hinder the widespread adoption of agroecological practices. Addressing these barriers requires a multi-faceted approach that includes raising awareness, providing training and extension services, improving access to credit and financial support, developing market infrastructure, and creating supportive policies and institutional frameworks (Wienhold & Goulao, 2023; Yeleliere et al., 2022). By tackling these challenges, agroecology can become a viable and sustainable solution for food security and environmental sustainability in Africa. 
Agroecology in Tanzania is a holistic approach to farming that emphasizes the integration of ecological principles into agricultural practices. This method focuses on sustainable farming techniques that enhance biodiversity, improve soil health, and reduce dependency on chemical inputs. Yeleliere et al. (2022) asserted that by incorporating traditional knowledge and modern science, agroecology aims to create resilient farming systems that can withstand environmental challenges such as climate change. In Tanzania, agroecology practices include crop diversification, agroforestry, and the use of organic fertilizers (Constantine et al., 2021). These practices not only boost agricultural productivity but also contribute to the conservation of natural resources and the well-being of local communities. A study by Jha et al. (2021) showed that the adoption of agroecology in Tanzania can be a vital step towards achieving food security and sustainable development in the region. 
A study conducted in Singida by Sauda et al. (2022) showed that farmers’ training was important in the adoption of agroecological practices. It was observed through training that it can help the increased level of awareness and its significance which can be crucial for the adoption of agroecology practices. In addition, Milheiras et al. (2022) found that agroecology practices increase farmers’ well-being in agricultural growth corridor in rural Kilombero districts in Tanzania, but its adoption was still low. 
However, the study does not indicate the challenges facing farmers in the adoption of agroecology practices. There are limited studies that show the adoption of agroecology in Tanzania; hence this study will explore it in Lindi Municipal Council (LMC). Thus, this research aims to identify and analyze the barriers that hinder the widespread adoption of agroecology in LMC, Tanzania, providing insights and recommendations for policymakers, extension services, and other stakeholders to promote its adoption and enhance the resilience and sustainability of agriculture.
1.3
Statement of the Problem
Agroecology is a holistic approach to agriculture that emphasizes the ecological principles and relationships within farming systems. Agroecology adoption has gained attention globally as a promising approach to addressing various challenges in agriculture, food security, and environmental sustainability (Altieri, 2022). In Europe, Asia, and Latin America studies show lack of institutional support, insufficient training and education, economic constraints, and limited access to markets are barriers prevalent in both developed and developing countries, highlighting a global challenge (Wezel et al., 2009). Snapp et al., (2010) quantifies the low adoption rates of agroecological practices, attributing this to the significant barriers mentioned. 
For instance, in regions like Malawi and Tanzania, less than 20% of smallholder farmers have adopted these practices due to the combination of socio-economic and informational barriers. Likewise, a study by Arslan et al (2014) shows low adoption rates of agroecological practices have a direct impact on agricultural productivity and sustainability. The study noted that without widespread adoption, the potential benefits of agroecology, such as improved soil health, increased resilience to climate change, and enhanced food security, remain largely unrealized.
According to the Agriculture and Livestock Census of 2020 showed that Lindi was among the regions that had chronic and transitory food insecurity due to poor or no harvests caused by inadequate moisture and persistently delayed, uneven, and erratic rains. Adoption of agroecology to the sustainability for food production, climate change resilience, enhancing biodiversity, improving soil health, promoting food sovereignty, and empowering farmers with income also was limited in the region. 
Many challenges faced by farmers in the adoption of agroecological practices include an absence of adequate information, observing the advantage of the practice as well and communication channels which can help in the promotion of its significance to the community. Addressing these barriers requires a multi-faceted approach that includes raising awareness, providing training and extension services, improving access to credit and financial support, developing market infrastructure, and creating supportive policies and institutional frameworks.
Despite the significance of agroecology practices, limited studies are focusing on the barriers to the adoption of agroecology practices. Studies by Magesa et al (2014) and Nandwani (2016) signify the importance of agroecological practices and the absence of adequate information about the benefits and techniques of agroecology, which are exacerbated by insufficient extension services and training programs. Therefore, little room was given to study which can help in identifying barriers to the adoption of agroecological practices. By tackling these challenges, agroecology can become a viable and sustainable solution for food security and environmental sustainability in LMC. Therefore, this research aims to contribute to this goal by identifying the key barriers to agroecology adoption and providing actionable recommendations for overcoming them in LMC, Tanzania.
1.4
Objectives of the Study
1.4.1 
General Objective
The general objective of this research was to identify the barriers to the adoption of agroecology practices in fostering sustainable agriculture in Tanzania.
1.4.2 
Specific Objectives
(i) To assess the influence of psychological barriers on the adoption of agroecological practices in fostering sustainable agriculture among smallholder farmers in Lindi Municipal.
(ii) To examine the effect of environmental barriers on the adoption of agroecological practices in promoting sustainable agriculture among smallholder farmers in Lindi Municipal.
(iii) To investigate the role of social barriers in the adoption of agroecological practices in advancing sustainable agriculture among smallholder farmers in Lindi Municipal.
1.5
Research Questions
(i) How do psychological barriers influence the adoption of agroecological practices in fostering sustainable agriculture among smallholder farmers in Lindi Municipal?
(ii) What is the effect of environmental barriers on the adoption of agroecological practices in promoting sustainable agriculture among smallholder farmers in Lindi Municipal?
(iii) What role do social barriers play in the adoption of agroecological practices in advancing sustainable agriculture among smallholder farmers in Lindi Municipal?
1.6
Significance of the Study
Agroecology is an imaging (emerging) agricultural practice that has a positive impact on cost saving, increases productivity, and considers climate change adaptation, mitigation, and natural resource management. Tanzania has not yet had a policy on agroecology, in 2023 Tanzania released the first National Ecological Organic Agriculture Strategy (NEOAS) URT 2023 which will lead the government to have a national policy on agro-ecology. This study helped the government and other stakeholders to understand well the barriers to adopting an agro-ecology practice for sustainable farming, especially for the LMC.
1.7
Scope of the Study
The study based on LMC. This is why there is a high use of synthetic chemicals which currently affect the agent of pollination for cashew nuts and cause low production, emerging shift cultivation for sesame production is the reason to make LMC potential for this study. 
The focus of the study is on interviewing the smallholder farmers and organizations that are implementing or promoting agroecology practices in accessing competitive advantages, channels of communication, and observability of the agroecology practices for fostering sustainable agriculture.
1.8   Organization of the Study 

The study is comprised of six chapters. The first chapter highlights the general overview of the problem to be researched. Then, it covers the background of the problem, statement of the specific problem, objectives, and the research questions. It also covers the significance of the study and, finally, the organization of the study.  Chapter two concerns the literature review related to the study and different definitions of key terms used in this study. The chapter also presents the theoretical review, empirical review, and conceptual framework.  Chapter three presents the research methodology to be used in the study. It provides research design, sampling methods, data collection methods, data analysis, validity, data reliability, and the ethical consideration issue. Chapter four covers the presentation of findings related to this study. Chapter five which present and discuss the findings of the study. Finally, chapter six presents the summary, conclusions and recommendations of the study.
CHAPTER TWO
LITERATURE REVIEW
2.1
Introduction
This chapter presents the literature related to this study. It first begins with the key concept that will be used in this study, theoretical reflections, empirical reflections, and conceptual framework to guide the study, furthermore, the chapter explains the agroecology practices and their impacts on sustainable agriculture.
2.2
Operational Definition of Key-terms
This part is going to elaborate on the meaning of key terms used in this research work. Concepts that are going to be discussed include agroecology, sustainable agriculture, and smallholder farmers.
2.2.1
Agroecology
Agroecology is the application of ecological concepts and principles to the design and management of sustainable agricultural systems (Gliessman, 2015). Moreover, it can be defined as the interconnectedness of all components within agricultural systems, including crops, livestock, humans, and the environment while focusing on sustainable interactions and synergies among these components to enhance productivity and resilience (CIDSE, 2018). The study is going to adopt the definition of agroecology as the practice that adopts the organic system of farming which is sustainable, with little or no effect on the environment. 
2.2.2
Sustainable Agriculture
Sustainable agriculture refers to farming practices and systems designed to meet current food needs without compromising the ability of future generations to meet their own needs. It involves methods that protect the environment, public health, and animal welfare maintain ecological balance, and enhance the quality of life for farmers and society (National Research Council, 2010). The definition will be adopted whereby sustainable farming can be viewed as farming that meets the needs of the present and future generations.
2.2.3
Smallholder Farmers
Smallholder farmers are individuals or families who operate small plots of land, typically less than two hectares (about five acres), primarily using family labor to produce crops and raise livestock. They are a crucial component of agricultural economies, especially in developing countries, where they often play a significant role in local food security and rural livelihoods (Hazell, & Rahman, 2014). The study is going to adopt this definition which means that smallholder farmers are those farmers who operate in less than two hectares and depend on family labor for agricultural productivity.
2.3
Theoretical Literature Review
This study was guided by the diffusion of innovation (DOI) theory which was developed by Everett Rogers in 1962. It originates in communication to explain how, and why, over time new ideas and technologies spread throughout a specific population or social system.
2.3.1
Diffusion of Innovation Theory
The theory provides a framework for understanding the adoption process of innovations among individuals and organizations. The theory focuses on the key components of innovation which are communication channels, time, and social systems. The theory has been used in different sectors ranging from different disciplines, agriculture, technology, health, and education. DOI Theory has the following characteristics under innovation and communication channels variables:
Relative Advantage this parameter can help to establish and compare the advantages of two variables in the study. This study can help in assessing whether smallholder farmers perceive agroecological practices as more beneficial compared to conventional farming.
Observability examine how visible the results of agroecological practices are to other farmers. Success stories and visible benefits in neighbouring farms can act as powerful motivators for adoption.
Communication channels effective dissemination of information is critical for the adoption of new practices. DOI Theory highlights the importance of communication channels (e.g., mass media, extension services, peer networks), which are essential for promoting agroecological practices among farmers.
Despite the significance of theory in the adoption of new technologies, it has some weaknesses. DOI Theory often focuses on individual adoption decisions, potentially overlooking the collective and community-based nature of decision-making in many smallholder farming contexts. Agroecology practices may require collective action and community coordination, which the theory does not adequately address. 
Additionally, the theory does not sufficiently account for power dynamics, social inequalities, and structural barriers that can influence adoption. Factors such as land tenure insecurity, gender disparities, and economic inequities can significantly impact smallholder farmers' ability to adopt new practices but are not explicitly considered. 
2.3.2
Justification of the use of diffusion of innovation theory
Adoption of the practice of agroecology has multiple dimensions, and this DOI theory has a comprehensive framework that considers processes influenced by psychological, social, and environmental factors. Agroecological practices can be perceived differently by various farmers based on their relative advantage, communication channels, and observability. DOI theory helps in examining these characteristics to understand how they inhibit adoption. Many studies use the DOI theory one of these studies is of Meijer et al (2015) Use this theory to study the role of knowledge, attitudes, and perceptions in the uptake of agricultural and agroforestry innovations among smallholder farmers in sub-Saharan Africa, to emphasize the role of knowledge dissemination through extension services in the adoption of agro-ecological practices. Moreover, Rogers (2003) studied the factors that influence the adoption of innovations, including perceived complexity and relative advantage using the DOI theory.
The theory explains how new ideas and technologies spread through cultures, with agroecology practices' perceived advantages, compatibility with existing values, complexity, trialability, and observability influencing adoption rates. Effective communication, social structure, peer influence, community leaders, and social networks also influence adoption. In addition, the adoption of agroecology practices is influenced by factors such as access to resources, knowledge, economic incentives, and policy support. Understanding these levels can help tailor interventions to encourage adoption, improving adoption rates by addressing these barriers. Therefore, The DOI theory can help researchers understand barriers to agroecology adoption and develop targeted interventions to promote sustainable farming practices among smallholder farmers.
2.4
Empirical Literature Review
2.4.1 
The Influence of Psychological Barriers on the Adoption of Agroecological Practices in Fostering Sustainable Agriculture among Smallholder Farmers 
A study by Mwakalila (2020) in Igunga District aimed to assess the influence of psychological barriers on the adoption of agroecological practices among smallholder farmers. The study employed a quantitative research design using structured questionnaires administered to 256 farmers selected through stratified random sampling. The findings revealed that psychological factors such as fear of change, lack of confidence, and negative perceptions significantly hindered the adoption of agroecological methods. The study concluded that addressing these psychological barriers through targeted education and awareness campaigns was crucial to enhancing sustainable agricultural practices in the district.
In Karagwe District, a study by Nyerere (2021) focused on examining the impact of farmers' attitudes and perceptions on the adoption of agroecological practices. Using a mixed-methods approach, data were collected from 300 smallholder farmers through surveys and focus group discussions. The results indicated that psychological barriers, including skepticism about new practices and resistance to change, were major constraints limiting adoption rates. The study recommended behavioral change interventions and peer learning initiatives to build trust and motivation among farmers, facilitating wider adoption of agroecological techniques.
A study conducted by ZamZam (2019) in Iringa District investigated psychological barriers affecting agroecology adoption among smallholder farmers. The research utilized a descriptive survey design with a sample size of 202 farmers chosen through purposive sampling. The study found that farmers’ fears of reduced yields, uncertainty about agroecological benefits, and attachment to traditional farming methods significantly delayed adoption. The conclusion emphasized the need for continuous farmer education and psychological support to overcome these barriers and promote sustainable agricultural development in Iringa District.
2.4.2 
The Effect of Environmental Barriers on the Adoption of Agroecological Practices in Promoting Sustainable Agriculture among Smallholder Farmers 
A study by Mwinyi (2021) in Karatu District aimed to examine the effect of environmental barriers on the adoption of agroecological practices among smallholder farmers. The study utilized a quantitative research design, collecting data through structured questionnaires from a sample of 281 farmers selected via simple random sampling. The findings indicated that poor soil fertility, irregular rainfall patterns, and water scarcity were significant environmental constraints limiting the adoption of sustainable farming methods. The study concluded that addressing these environmental challenges through soil restoration programs and improved water management was essential to enhance agroecological adoption in the district.
In Muleba District, a study by Kamala (2020) investigated environmental barriers affecting smallholder farmers’ transition to agroecological practices. Employing a mixed-methods approach, data were gathered from 327 farmers through surveys and key informant interviews. The results showed that climate variability, deforestation, and land degradation were primary obstacles reducing farmers’ capacity to implement agroecological techniques effectively. The study recommended the integration of climate-smart agriculture practices and reforestation initiatives to mitigate these barriers and promote sustainable agriculture.
A study by Mligo (2019) conducted in Geita District focused on assessing the influence of environmental barriers on agroecological practice adoption among smallholder farmers. Using a descriptive survey method, the study sampled 254 farmers through purposive sampling. The findings revealed that environmental challenges such as soil erosion, unpredictable weather conditions, and limited access to irrigation infrastructure significantly hindered the uptake of agroecological methods. The study concluded that environmental management strategies, including erosion control and improved irrigation systems, were critical for supporting farmers’ adoption of sustainable farming practices in Geita District.
2.4.3 
The Role of Social Barriers in the Adoption of Agroecological Practices in Advancing Sustainable Agriculture among Smallholder Farmers 
A study by Wanjiru (2020) in Nakuru District, Kenya, sought to assess the role of social barriers in the adoption of agroecological practices among smallholder farmers. The objective was to explore how social dynamics, such as cultural norms, gender roles, and community support, influence farmers' willingness to adopt sustainable farming methods. The study employed a qualitative research design using focus group discussions and in-depth interviews with 60 smallholder farmers. The findings revealed that traditional beliefs, male-dominated decision-making, and lack of peer influence significantly hindered the adoption of agroecological practices. The study concluded that strengthening community-based learning structures and promoting gender-inclusive decision-making processes could enhance the social acceptance of agroecological approaches.
A study by Nyanda (2021) in Kahama District, Tanzania, examined social barriers limiting the adoption of agroecological practices. The study's objective was to evaluate the extent to which social exclusion, weak institutional support, and limited extension services affected smallholder farmers’ adoption behavior. A cross-sectional survey design was used to collect data from 200 farmers through structured questionnaires. 
The findings indicated that the absence of cooperative societies, limited trust in extension officers, and lack of farmer-to-farmer knowledge exchange were key social obstacles. The study concluded that building trust between institutions and communities, along with promoting farmer organizations, would facilitate greater adoption of agroecological practices.
A study by Mrema (2022) in Biharamulo District focused on identifying social factors affecting agroecological adoption among rural farming communities. The objective was to investigate how community structures, information dissemination, and social influence shape farmer decisions. Using a mixed-methods approach, the study surveyed 180 smallholder farmers and conducted key informant interviews with local leaders. The findings revealed that low literacy levels, minimal participation in farmer groups, and cultural resistance to change played a critical role in slowing down adoption. The study concluded that empowering community leadership, enhancing literacy programs, and fostering inclusive agricultural platforms are essential to overcoming social barriers and promoting sustainable farming practices.
2.4
Research Gap
Several works have demonstrated the potential of agroecology as a truly sustainable farming system that can enhance food security, environmental conservation, and rural livelihoods. However, despite these advantages, the adoption of agroecological practices among smallholder farmers remains limited and uneven across different regions. 
The reviewed studies—such as those conducted in Igunga, Karagwe, Iringa, Karatu, Muleba, Geita, Nakuru, Kahama, and Biharamulo—highlight various psychological, environmental, and social barriers that hinder adoption. While these studies offer valuable insights, most of them are context-specific and do not fully capture the multi-dimensional interactions of these barriers within a single framework.
Moreover, there is a lack of empirical studies specifically focused on Lindi Municipal Council (LMC), despite it being one of the regions where agroecology is actively promoted under the SWISSAID project. The unique socio-economic and environmental dynamics of LMC, such as its dual agroecological zones, predominance of subsistence farming, and limited access to modern farming tools, have not been sufficiently studied in relation to agroecological adoption. Furthermore, while previous studies often isolate either psychological, environmental, or social factors, few have comprehensively examined the combined influence of all three categories of barriers on adoption behavior.
Independent Variables
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Figure 2.1: Conceptual Framework showing Relationship Among the Study Variables

Source: Researcher (2025)
This study therefore seeks to bridge these gaps by exploring the collective impact of psychological, environmental, and social barriers on the adoption of agroecological practices among smallholder farmers in LMC. By using a unified framework and data-driven approach, the research contributes new insights into the complexity of adoption behavior in a region with untapped potential for agroecological transformation.

 2.6
Conceptual Framework

The conceptual framework of the study is built around the relationship between independent and dependent variables. The adoption of agroecological practices among smallholder farmers is influenced by various barriers, including psychological barriers, environmental barriers, and social barriers related to agroecology. Additionally, other factors such as the needs and priorities of community members, access to resources, social influences, and policy or institutional strategies may also impact the adoption of these practices.

CHAPTER THREE
RESEARCH METHODOLOGY
3.1 
Introduction
This chapter describes how the study was designed and conducted. It discusses research design, data source and collection, the sampling frame, sample size, study area, the sampling procedure, and the data collection procedure. The methods that were used to analyse the data in this study, together with the consideration of data reliability presented. 
3.2
Research Philosophy
The research philosophy for studying barriers to the adoption of agroecology is grounded in Interpretivism, which enables the researcher to understand the socio-cultural and practical dimensions of agroecology adoption, providing a comprehensive and actionable framework for promoting sustainable agricultural practices. Creswell & Clark (2011) stated that this approach allows for a comprehensive understanding of the complex and multifaceted nature of agroecology adoption, considering both the subjective experiences of farmers and the practical implications of implementing agroecological practices. Interpretivism emphasises understanding the social and cultural contexts in which farmers operate. It involves exploring the perceptions, attitudes, and beliefs of farmers regarding agroecology. 
This approach helps to uncover the underlying reasons for resistance or acceptance of agroecological practices and provides a deeper understanding of the barriers faced by farmers.
3.3
Research Design
According to Cooper and Schindler (2014), research design is an outline that guides a researcher on the collection, analysis, and measurement of study data. It reveals the nature of the research problem and the manner of investigation that may be used to attain empirical data evidence. The study employed a descriptive research design, which is particularly useful when the goal is to gain a deeper understanding of a specific issue or to provide a basis for further research.
3.4
Research Approach
The researcher adopted a deductive approach within a quantitative research framework, as the study utilized questionnaires as the primary data collection tool to achieve balanced and reliable results. According to Saunders et al. (2016), research methodologies generally follow one of three designs, with the two most prominent being deductive and inductive. While both approaches are widely recognized, this study specifically focuses on the deductive method.
3.5
Study Area
This study was conducted in Lindi Municipal, Tanzania. The choice was purposely made because Lindi Municipal was among the council in the Lindi region where the agroecology project was implemented under SWISSAID. Lindi Municipal had an estimated population of 174,126 (NBS, 2023). It had two main agroecological zones, which were the coastal and inland areas. Farming was the main activity. Moreover, smallholder farmers dominated the sector, with the majority producing for subsistence and only a few for commercial purposes. Farmers used poor tools during cultivation, practiced shifting cultivation, and agricultural expansion was the most common practice in the municipality.
3.6
Population of the Study
Saunders (2014) states that population denotes the total group of people or elements that researchers would like to make inferences about. In this study, the population comprised smallholder farmers residing in Lindi Municipal (LM). These smallholder farmers included various types such as subsistence farmers, semi-commercial farmers, commercial farmers, agroforestry farmers, livestock farmers, mixed farmers, young or emerging farmers, women farmers, elderly farmers, and innovative or early adopters.
3.7
Sampling Design and Sample Size
The sampling design includes sampling techniques, sampling frame, and sample size. 
3.7.1
Sampling Frame
The sampling frame is a list or database that includes all the elements of the population from which a sample was drawn. It serves as a practical representation of the population of study. For this study, the sampling frame might be a list of registered smallholder farmers obtained from agricultural extension services or local government records.
3.7.2
Sampling Techniques
Sampling is a process in statistical analysis where researchers take a predetermined number of observations from a larger population (Tuovila, 2024). This study used a simple random sampling technique to obtain the sample size. Random sampling is probability sampling in which every farmer has an equal chance to be a respondent in this study.
3.7.3
Sample Size
According to Louangrath (2014), a formula for computing sample size for unknown population can be computed as follows,
[image: image1.emf]
Whereby.
Z = 1.96 (95% confidence interval)
P – probability
e – margin of error (5%)
Therefore, 
[image: image2.emf]
n = 138
Therefore, the sample from smallholder farmers was 138 farmers from LMC. 
3.8
Data Collection Methods
In this study, interviews and questionnaires were used for data collection. The details of data collection methods/techniques are explained below: 
3.9
Data Collection Instruments
3.9.1
Questionnaires
According to Kothari (2000), questionnaires are tools of data collection that are to be given to respondents. The questionnaires contain both open and close-ended questions to give the respondents the freedom to answer according to his/her understanding. The questionnaires solicited information from 138 respondents. The questionnaires were used to ask important information from the respondents to obtain data for this study.  The researcher obtained information on barriers to the adoption of agroecology practices/ techniques.
3.10
Analysis of Data
Quantitative data analysis for the study was conducted using IBM Statistical Package for Social Sciences (SPSS) Version 29. The software enabled the generation of figures and tables to present the results effectively. Numerical data were analysed using means, frequencies, and percentages. For discrete variables, the measure of central tendency was the mode, while the standard deviation was used to assess the extent of variation in numeric (interval or ratio) data. The study aimed to obtain information on how psychological barriers, environmental barriers, and social barriers affected the adoption of agroecology by smallholder farmers. The independent variables in the study were recorded as either numerical or categorical, and the following multiple linear regression model was used to examine their influence.
Y=β0+β1X1+β2X2+β3X3+έ
Where:
Y= adoption of agroecological practices
β0=Regression constant (Parameter of the function)
β1, β2 and β3 =Coefficient of the independent variables
X1= psychological barriers
X2= environmental barriers
X3= social barriers 
έ=the standard error
3.11
Validity and Reliability of the Study
3.11.1
Validity
In ensuring the validity, survey questions and interview guides should be well-designed to reflect the barriers to agroecology adoption. The use of established frameworks and theories to guide the development of these instruments is very important. To ensure validity, the questionnaire was constructed based on the indicators of each variable. Moreover, a pilot study is another technique that will be applied to ensure the content validity of the study.
3.11.2
Reliability
Reliability referred to the consistency and stability of the measurement instruments and the study findings over time. The reliability of the survey instruments was tested through pilot testing and repeated measures. Statistical techniques such as Cronbach’s alpha were used to assess the internal consistency of the instruments. Cronbach’s Alpha coefficient of 0.75 was employed to test the reliability of the data collected before analysis to determine how well a set of variables or items measured a single, one-dimensional latent construct of an individual.
3.11.3
Ethical Consideration
Some of the key ethical considerations that were adhered to in the study included obtaining informed consent from participants regarding the purpose of the study, ensuring confidentiality and anonymity to protect the privacy of participants, and showing respect to participants regardless of their background or culture. Transparency and honesty were maintained with project beneficiaries concerning the objectives of the study. In addition, the study was conducted under special permission from the relevant authorities, which included a university clearance letter and an approval letter from LMC to conduct the research.
CHAPTER FOUR
FINDINGS OF THE STUDY
4.1
Chapter overview
This chapter presents the analysis and discussion of the study findings based on the research objectives. The collected data were systematically analyzed, and the results are presented in tables, accompanied by detailed discussions. The study aimed to achieve three main objectives: To assess the influence of psychological barriers on the adoption of agroecological practices in fostering sustainable agriculture among smallholder farmers in Lindi Municipal; To examine the effect of environmental barriers on the adoption of agroecological practices in promoting sustainable agriculture among smallholder farmers in Lindi Municipal; To investigate the role of social barriers in the adoption of agroecological practices in advancing sustainable agriculture among smallholder farmers in Lindi Municipal.
Descriptive statistical analysis was used to provide an overview of the key characteristics of the study variables, offering a clearer understanding of the research problem. Additionally, multiple linear regression analysis was performed to explore the relationships and effects among these variables.
4.2 
Response rate 
The response rate reflects the proportion of individuals who completed the questionnaire compared to the total number targeted for participation (Miranda, 2020). It is a critical factor in determining the validity and credibility of a research study, as a higher response rate strengthens the representativeness of the data. As shown in Table 4.1, out of 138 targeted respondents, 132 completed the survey, resulting in a high response rate of 95.6%, while only 6 individuals (4.4%) did not respond. This high level of participation indicates strong engagement from the target population, thereby enhancing the reliability and validity of the collected data. 
According to Adeleke et al. (2024), a response rate exceeding 50% is generally considered adequate for analysis and supports the formulation of reliable conclusions. The impressive 95.6% response rate in this study can be attributed to a well-executed data collection strategy that included consistent follow-ups and clear communication about the study's purpose and significance. Overall, the strong response rate reinforces the robustness of the research findings.
Table 4.1: Response Rate

	Responses
	Frequency
	Percentage

	Responded
	132
	95.6%

	Not responded
	6
	4.4%

	Total
	138
	100%


Source: Field Data, 2025
4.3 
Demographic Characteristics of Respondents 
The study examined various respondent characteristics, including age, gender, highest level of education, and relevant work experience. This demographic information helps assess the validity and reliability of the study. If the sample is not demographically representative, the findings may not be generalizable to the larger population (Wanjiru, 2019). Table 4.2 provides a comprehensive summary of the findings related to these factors.
Table 4.2: Demographic Characteristic of the Respondents (n=132)

	CODE
	Statements
	Categories
	Frequency
	Percent (%)

	V101
	Sex of respondent
	Male
	78
	59.1

	
	
	Female
	54
	40.9

	V101
	Age
	Less than 21
	8
	6.1

	
	
	21–30
	28
	21.2

	
	
	31–40
	40
	30.3

	
	
	 41–50
	32
	24.2

	
	
	51–60
	16
	12.1

	
	
	 61 and above
	8
	6.1

	V101
	Marital status
	Single
	36
	27.3

	
	
	Married
	78
	59.1

	
	
	Divorced
	10
	7.6

	
	
	Separated
	8
	6.1

	V101
	Status in the community
	Native
	90
	68.2

	
	
	Migrant
	28
	21.2

	
	
	Settler
	14
	10.6

	V101
	Occupation
	Subsistence Farmers
	24
	18.2

	
	
	Semi-Commercial Farmers
	16
	12.1

	
	
	Commercial Farmers
	12
	9.1

	
	
	Agroforestry Farmers
	10
	7.6

	
	
	Livestock Farmers
	8
	6.1

	
	
	Mixed Farmers
	20
	15.2

	
	
	Young or Emerging Farmers
	8
	6.1

	
	
	Women Farmers
	10
	7.6

	
	
	Elderly Farmers
	6
	4.5

	
	
	 Innovative or Early Adopters
	6
	4.5

	
	
	Other
	12
	9.1

	V101
	Education level attended
	Basic
	20
	15.2

	
	
	Secondary
	44
	33.3

	
	
	College/University
	38
	28.8

	
	
	Drop out
	16
	12.1

	
	
	Never attended school
	14
	10.6

	V101
	Farm size
	Less than 1 acre
	30
	22.7

	
	
	1–2 acres
	42
	31.8

	
	
	2–5 acres
	36
	27.3

	
	
	Above 5 acres
	24
	18.2

	V101
	Duration in practicing farming
	0–5 years
	28
	21.2

	
	
	6–10 years
	38
	28.8

	
	
	11–15 years
	36
	27.3

	
	
	Above 15 years
	30
	22.7


Source: Data collected from Field, 2025
4.3.1
Sex of Respondents
The findings in Table 4.2 showed that the majority of respondents were male, accounting for 59.1%, while females represented 40.9% of the sample. This indicates a gender distribution skewed slightly towards males in the surveyed population. The male dominance could reflect cultural or occupational patterns related to farming activities in the study area. However, the substantial female representation shows inclusive participation in the survey. This gender balance is important for understanding diverse perspectives on farming practices. It also provides a solid basis for gender-sensitive analysis in subsequent research stages. The relatively high female involvement suggests women’s active role in agricultural activities. Hence, both genders’ inputs contribute meaningfully to the study findings.
4.3.2
Age Distribution
The findings in Table 4.2 showed that the largest age group among respondents was 31–40 years, making up 30.3% of the sample. Respondents aged 41–50 years followed at 24.2%, while those aged 21–30 years accounted for 21.2%. Younger respondents under 21 and older respondents above 61 were equally represented at 6.1%. This age distribution suggests that farming activities are primarily conducted by individuals in their prime working ages. The significant participation of middle-aged farmers reflects their experience and potential influence on farming outcomes. Meanwhile, the presence of younger and older farmers highlights generational diversity within the farming community. Understanding age dynamics is crucial for tailoring agricultural interventions and policies that address the needs of all age groups.
4.3.3 
Marital Status
The findings in Table 4.2 showed that most respondents were married, representing 59.1% of the sample. Single individuals accounted for 27.3%, while divorced and separated respondents comprised 7.6% and 6.1%, respectively. The predominance of married respondents suggests that farming activities are often family-based or household-centered. Marriage status may also influence resource availability and labor dynamics on farms. Married respondents may have access to more stable support systems for farming operations. Conversely, single and separated individuals might face unique challenges impacting their farming performance. These marital categories provide insights into social structures influencing farming practices in the study area. The data support the importance of family roles in agricultural productivity.
4.3.4 
Status in the Community
The findings in Table 4.2 showed that the majority of respondents (68.2%) identified as natives of the community. Migrants and settlers represented 21.2% and 10.6%, respectively. This distribution indicates that farming activities are predominantly undertaken by long-established community members. The presence of migrants and settlers suggests some level of population mobility and integration within the local agricultural sector. Natives might have more access to land and traditional knowledge, which could enhance their farming success. Migrants and settlers may bring new techniques or face challenges adapting to the local environment. Understanding community status helps contextualize socio-economic dynamics influencing farming outcomes.
4.3.5 
Occupation Type
The findings in Table 4.2 showed that subsistence farmers constituted 18.2% of respondents, with semi-commercial and commercial farmers representing 12.1% and 9.1%, respectively. Mixed farmers formed 15.2%, indicating a significant number combining various farming activities. Agroforestry, livestock, young/emerging, women, elderly, and innovative farmers made up the remainder, with each category ranging between 4.5% and 7.6%. This occupational diversity highlights the varied farming practices within the community. The notable presence of subsistence and mixed farmers suggests a focus on both self-sufficiency and market engagement. The range of farming types reflects adaptability and innovation within the agricultural sector. These variations are important for tailoring extension services and development programs.
4.3.6 
Education Level Attended
The findings in Table 4.2 showed that secondary education was the most common level attained, with 33.3% of respondents, followed by college/university education at 28.8%. Basic education was reported by 15.2%, while dropouts and those who never attended school made up 12.1% and 10.6%, respectively. This distribution shows a relatively educated farming population, which could positively influence farming techniques and technology adoption. Higher education levels may enhance the ability to access agricultural information and resources. Conversely, the presence of uneducated and dropout farmers indicates barriers to education remain. These education levels underscore the need for tailored training and support programs. Enhancing literacy and skills could improve agricultural productivity and innovation.
4.3.7 
Farm Size
The findings in Table 4.2 showed that most respondents owned farms between 1 and 2 acres, accounting for 31.8%. Farms sized 2 to 5 acres and less than 1 acre followed at 27.3% and 22.7%, respectively. Larger farms above 5 acres were the least commons at 18.2%. This data indicates that small to medium-sized farms dominate the local farming landscape. The predominance of smaller farms might limit economies of scale but reflect land access constraints. Medium-sized farms could indicate opportunities for increased production and commercialization. The variation in farm sizes suggests diverse capacity and resource availability among farmers. Understanding farm size distribution helps inform policy on land use and agricultural support services.
4.3.8 
Duration Practicing Farming
The findings in Table 4.2 showed that respondents practicing farming for 6 to 10 years were the largest group at 28.8%, followed by those with 11 to 15 years at 27.3%. Those farming for 0 to 5 years and above 15 years accounted for 21.2% and 22.7%, respectively. This distribution suggests a mix of both relatively new and experienced farmers. 
The presence of long-term farmers indicates accumulated knowledge and possibly stronger community ties. Meanwhile, newer farmers represent emerging agricultural actors who may introduce innovations. The range of experience levels highlights the dynamic nature of the farming community. These findings can guide capacity-building efforts tailored to farmers at different stages of their careers.
4.4 
Reliability Results
The study ensured the reliability of the survey instruments by using Cronbach’s Alpha in IBM-SPSS Version 29. This methodology validated the internal consistency of the measurement tools, reinforcing the accuracy and dependability of the data collected. By calculating Cronbach’s Alpha, the study was able to assess the extent to which items within the survey were correlated, providing confidence in the reliability of the scales used for data collection. 
Additionally, Correlation Coefficients were employed to measure the relationships between key variables, further ensuring the validity of the findings. The reliability analysis of the study variables indicates that the measurement scales used were consistent and dependable. 
Table 4.3: Reliability Test

	Variable
	Number of Items
	Cronbach's Alpha
	Reliability Interpretation

	Psychological Barriers
	8
	0.896
	Good Reliability

	Environmental Barriers
	8
	0.796
	Acceptable Reliability

	Social Barriers
	10
	0.910
	Good Reliability


Source: Data Collected from Field (2025) 
According to Table 4.3 the psychological barriers, measured by 8 items, demonstrated good reliability with a Cronbach’s alpha of 0.896, suggesting that the items cohesively capture respondents' psychological challenges related to agroecological practice adoption. Environmental barriers, also assessed with 8 items, showed acceptable reliability with a Cronbach’s alpha of 0.796, indicating a satisfactory level of internal consistency despite slightly lower than the psychological barriers. Social barriers, measured by 10 items, exhibited the highest reliability with a Cronbach’s alpha of 0.910, reflecting excellent consistency among items addressing social factors affecting adoption. Overall, these results confirm that the constructs for psychological, environmental, and social barriers are measured reliably, supporting the validity of subsequent data analysis and interpretation in the study.
4.5
Descriptive Statistics of the Variables
4.5.1 
The Influence of Psychological Barriers on the Adoption of Agroecological Practices in Fostering Sustainable Agriculture among Smallholder Farmers 
The first specific objective of the study was to determine the influence of psychological barriers on the adoption of agroecological practices among smallholder farmers. To achieve this, the study employed descriptive statistical analysis based on data collected from respondents who participated in a survey designed to gauge their perceptions regarding psychological factors affecting adoption. 
Variables with a mean score ranging from 0 to 2.5 on a continuous Likert scale (0 ≤ Mean < 2.5) were categorized as "strongly disagree" and "disagree," while those with a mean score between 2.5 and 3.4 (2.5 ≤ Mean < 3.5) were labeled as "neutral." Variables with a mean score from 3.5 to 5.0 (3.5 ≤ Mean ≤ 5.0) were classified as "agree" and "strongly agree," providing a clear framework for interpreting respondents' attitudes toward psychological barriers affecting the adoption of agroecological practices.
table 4.4: Psychological Barriers on the Adoption of Agroecological Practices in Fostering Sustainable Agriculture among Smallholder Farmers

	CODE
	Statements
	N
	Minimum
	Maximum
	Mean
	SD

	V201
	I believe psychological concerns about uncertainty prevent me from adopting agroecological practices.
	132
	1.000
	5.000
	3.750
	1.200

	V202
	I lack confidence in my ability to successfully implement agroecological practices.
	132
	1.000
	3000
	3.841
	1.158

	V203
	Fear of failure discourages me from shifting from conventional to agroecological farming.
	132
	2.000
	4.000
	3.780
	1.250

	V204
	My perception of risk makes me hesitant to adopt agroecological methods.
	132
	1.000
	3.000
	3.902
	1.222

	V205
	I feel uncertain about whether I can manage agroecological practices effectively.
	132
	1.000
	5.000
	3.705
	1.144

	V206
	Doubts about the benefits of agroecological farming affect my willingness to adopt it.
	132
	1.000
	3.000
	3.879
	1.019

	V207
	Psychological resistance to change makes it difficult for me to try new sustainable farming methods.
	132
	1.000
	4.000
	3.750
	1.188

	V208
	I feel anxious about losing control over my farming results if I adopt agroecological practices.
	132
	2.000
	5.000
	3.795
	1.240


Source: Data Collected from Field (2025) 
The findings in Table 4.4 showed that the statement “I believe psychological concerns about uncertainty prevent me from adopting agroecological practices” had a mean score of 3.750 and a standard deviation of 1.200. This implies that most respondents agreed that uncertainty about outcomes significantly discourages them from adopting new agroecological methods. The moderately high SD suggests some variability in perceptions, but the general trend is clear. 
Similar results were reported by Lopez et al. (2019) in their study of smallholder farmers in Andalusia, Spain, where psychological uncertainty was a major factor hindering sustainable farming adoption. Their findings indicated that uncertainty leads to risk aversion, particularly in regions with unstable climates.
The findings in Table 4.4 showed that the statement “I lack confidence in my ability to successfully implement agroecological practices” had a mean of 3.841 and a standard deviation of 1.158. This suggests a strong agreement among farmers that low self-confidence is a significant barrier to adopting new farming techniques. The relatively low variability shows this perception is widespread. This supports conclusions by Mwangi and Kariuki (2023) from their research in Machakos County, Kenya, where farmers' self-efficacy strongly predicted their willingness to adopt agroecological farming. Their work emphasized that empowerment and training were critical in overcoming psychological hurdles.
The findings in Table 4.4 showed that the statement “Fear of failure discourages me from shifting from conventional to agroecological farming” scored a mean of 3.780 with a standard deviation of 1.250. This reveals that fear of unsuccessful outcomes is a considerable psychological barrier. The slightly higher SD indicates diverse individual levels of fear. Similar findings were reported by Nguyen and Pham (2020) in the Mekong Delta, Vietnam, who found that farmers’ fear of economic loss due to crop failure was a key deterrent to adopting organic and agroecological methods. Their study highlighted that risk mitigation measures could encourage transition.
The findings in Table 4.4 showed that the statement “My perception of risk makes me hesitant to adopt agroecological methods” had the highest mean of 3.902 and a standard deviation of 1.222. This confirms that risk perception strongly influences farmers' decisions against agroecological adoption. The consistency in responses underscores a shared concern about uncertain returns. In line with this, research by Smith et al. (2018) in the Central Valley of California, USA, concluded that risk aversion was a critical psychological barrier in transitioning to sustainable agriculture. Their study recommended risk-sharing schemes to enhance adoption.
The findings in Table 4.4 showed that the statement “I feel uncertain about whether I can manage agroecological practices effectively” had a mean of 3.705 and a standard deviation of 1.144. This highlights a significant level of uncertainty among respondents about their management skills for agroecology. The moderate SD reflects some variation in confidence. A related study by Mburu and Ochieng (2023) in Nakuru County, Kenya, emphasized that inadequate knowledge and management skills reduced adoption rates of agroecological practices. Their research suggested targeted extension services to boost farmers’ competence.
The findings in Table 4.4 showed that the statement “Doubts about the benefits of agroecological farming affect my willingness to adopt it” registered a mean of 3.879 and a standard deviation of 1.019. This indicates a widespread skepticism among farmers regarding the positive outcomes of agroecological methods, though variability is somewhat lower. Consistently, Li and Zhang (2021) studying farmer perceptions in Yunnan Province, China, reported that doubt about benefits was a substantial psychological barrier. Their work suggested that demonstration farms and success stories helped alleviate such doubts.
The findings in Table 4.4 showed that the statement “Psychological resistance to change makes it difficult for me to try new sustainable farming methods” had a mean score of 3.750 and a standard deviation of 1.188. This suggests that resistance to change is a common psychological obstacle among farmers. The data indicates a fairly uniform agreement on this issue. Similar results were found by Garcia and Martinez (2019) in the Andalusia region of Spain, who noted that entrenched habits and cultural inertia were significant barriers to agroecological adoption. They advocated for gradual, community-based change approaches.
The findings in Table 4.4 showed that the statement “I feel anxious about losing control over my farming results if I adopt agroecological practices” had a mean of 3.795 and a standard deviation of 1.240. This highlights that anxiety over unpredictable outcomes undermines farmers’ willingness to switch to agroecology. The slightly higher standard deviation suggests differing degrees of concern among individuals. This corresponds with findings from Patel and Desai (2020) in Gujarat, India, where farmers expressed apprehension about losing control over yields, contributing to slow adoption rates. Their study recommended supportive monitoring to build confidence.
4.5.2 
The Influence of Environmental Barriers on the Adoption of Agroecological Practices in Fostering Sustainable Agriculture among Smallholder Farmers 
The second specific objective of the study was to determine the influence of environmental barriers on the adoption of agroecological practices among smallholder farmers. To achieve this, the study employed descriptive statistical analysis based on data collected from respondents who participated in a survey designed to gauge their perceptions regarding environmental factors affecting adoption. Variables with a mean score ranging from 0 to 2.5 on a continuous Likert scale (0 ≤ Mean < 2.5) were categorized as "strongly disagree" and "disagree," while those with a mean score between 2.5 and 3.4 (2.5 ≤ Mean < 3.5) were labeled as "neutral." Variables with a mean score from 3.5 to 5.0 (3.5 ≤ Mean ≤ 5.0) were classified as "agree" and "strongly agree," providing a clear framework for interpreting respondents' attitudes toward the environmental barriers impacting agroecological adoption.
Table 4.5: Environmental Barriers on the Adoption of Agroecological Practices in Fostering Sustainable Agriculture among Smallholder Farmers

	CODE
	Statements
	N
	Minimum
	Maximum
	Mean
	SD

	V301
	Poor soil fertility on my farm makes it difficult to adopt agroecological practices.
	132
	2.000
	5.000
	4.182
	0.861

	V302
	Inadequate water availability is a barrier to implementing agroecological farming methods.
	132
	1.000
	3.000
	4.273
	0.779

	V303
	Climate variability in Lindi discourages me from adopting agroecological practices.
	132
	2.000
	5.000
	4.220
	0.825

	V304
	Lack of natural biodiversity on my land limits my ability to apply agroecological methods.
	132
	3.000
	5.000
	4.136
	0.911

	V305
	My farming environment does not support the requirements of agroecological practices.
	132
	2.000
	5.000
	4.045
	0.894

	V306
	Soil degradation challenges prevent me from fully using agroecological techniques.
	132
	3000
	4.000
	4.265
	0.803

	V307
	The unavailability of organic matter in my area limits agroecological practice adoption.
	132
	4.000
	5.000
	4.174
	0.853

	V308
	Pests and diseases caused by environmental conditions affect my willingness to adopt agroecological farming.
	132
	1.000
	3000
	4.197
	0.830

	V309
	My local ecosystem does not support the success of agroecological farming practices.
	132
	4.000
	5.000
	4.121
	0.899

	V310
	Frequent droughts in Lindi make it difficult to implement water-efficient agroecological practices.
	132
	2.000
	5.000
	4.311
	0.764


Source: Data Collected from Field (2025) 
The findings in Table 4.5 showed that poor soil fertility on farms is perceived as a significant barrier to adopting agroecological practices, with a high mean score of 4.182 and a relatively low standard deviation of 0.861. This implies that most smallholder farmers strongly agree that soil fertility constraints limit their ability to implement agroecological methods. Similar conclusions were drawn by Johnson et al. (2019) in their study of smallholder farmers in the Central Highlands of Ethiopia, where poor soil fertility was found to severely restrict sustainable farming adoption. Their findings emphasized that soil management is critical for increasing agroecological uptake.
Inadequate water availability was identified as a major environmental barrier, with a mean score of 4.273 and a standard deviation of 0.779, indicating strong agreement among respondents. This suggests water scarcity is a prominent challenge influencing farmers’ decisions. Comparable results were reported by Sánchez and Rivera (2017) in their research on agroecological adoption in the semi-arid region of Zacatecas, Mexico, where water scarcity significantly impeded the adoption of sustainable farming practices. Their study stressed the importance of improving water access for agroecological success.
Climate variability in Lindi was also perceived as a substantial barrier, receiving a mean score of 4.220 and a standard deviation of 0.825. This finding suggests farmers view erratic weather patterns as a serious threat to agroecological adoption. The impact of climate variability was similarly highlighted by Nguyen et al. (2020) in their work with rice farmers in the Mekong Delta, Vietnam, where unpredictable rainfall patterns discouraged the use of sustainable agricultural methods. The study recommended climate adaptation strategies to mitigate these effects.
The lack of natural biodiversity on farms was reported as limiting the ability to apply agroecological methods, with a mean of 4.136 and a standard deviation of 0.911. This indicates farmers strongly perceive biodiversity loss as a hindrance to sustainable farming. This aligns with the findings of Almeida and Santos (2018) from the Amazon region, Brazil, where deforestation and biodiversity loss were critical constraints to agroecological farming adoption. Their research underscored the need for biodiversity conservation to support sustainable agricultural practices.
Farmers agreed that their farming environment does not adequately support agroecological requirements, with a mean of 4.045 and standard deviation of 0.894. This reflects a shared perception of environmental unsuitability. This was consistent with the observations by Mwangi and Kariuki (2016) in Kenya’s Rift Valley, where unsuitable environmental conditions, including soil and climatic factors, negatively affected farmers' willingness to shift to agroecological approaches. Their study suggested environmental modification as a key intervention.
Soil degradation challenges were perceived as significant, reflected by a mean score of 4.265 and a standard deviation of 0.803. This implies a strong consensus that deteriorating soil quality impedes the full use of agroecological techniques. Similar conclusions were drawn by Hassan and Abdalla (2018) in Sudan's Gezira region, where soil erosion and nutrient depletion were found to be major barriers to sustainable agriculture. They emphasized the importance of soil conservation measures.
The unavailability of organic matter was reported as limiting agroecological practice adoption, with a mean of 4.174 and a standard deviation of 0.853. This suggests farmers view organic inputs as insufficient for effective agroecological implementation. Corroborating this, Fernandez and Morales (2017) in the Andean region of Peru found that limited access to organic matter constrained farmers’ ability to practice agroecology, highlighting the need for organic resource mobilization.
Pests and diseases influenced by environmental conditions were noted as affecting willingness to adopt agroecological farming, with a mean of 4.197 and standard deviation of 0.830. This indicates considerable concern over biotic stresses. This finding aligns with the work of Patel and Desai (2019) in Gujarat, India, where pest outbreaks linked to environmental changes discouraged farmers from embracing agroecological techniques. Integrated pest management was recommended as a solution.
Respondents indicated that their local ecosystems do not support the success of agroecological farming, shown by a mean score of 4.121 and a standard deviation of 0.899. This suggests environmental limitations at the ecosystem level affect adoption negatively. A related finding was reported by Osei and Amoah (2018) in Ghana’s Ashanti region, where ecosystem degradation was a key factor hindering sustainable agricultural practices, calling for ecosystem restoration efforts.
Finally, frequent droughts in Lindi were considered a critical barrier, with the highest mean score of 4.311 and a low standard deviation of 0.764, indicating strong and consistent agreement. This highlights the severity of drought impacts on agroecological implementation. This concurs with findings by Kimani et al. (2020) in the drylands of Kenya’s Makueni County, where recurrent droughts limited water-efficient agroecological practices. Their study advocated for drought-resilient farming interventions.
4.5.3 
The Influence of Social Barriers on the Adoption of Agroecological Practices in Fostering Sustainable Agriculture among Smallholder Farmers 
The third specific objective of the study was to determine the influence of social barriers on the adoption of agroecological practices among smallholder farmers. To achieve this, the study employed descriptive statistical analysis based on data collected from respondents who participated in a survey designed to gauge their perceptions regarding social factors affecting adoption. 
Variables with a mean score ranging from 0 to 2.5 on a continuous Likert scale (0 ≤ Mean < 2.5) were categorized as "strongly disagree" and "disagree," while those with a mean score between 2.5 and 3.4 (2.5 ≤ Mean < 3.5) were labeled as "neutral." Variables with a mean score from 3.5 to 5.0 (3.5 ≤ Mean ≤ 5.0) were classified as "agree" and "strongly agree," providing a clear framework for interpreting respondents' attitudes toward the social challenges that may hinder their adoption of agroecological farming practices.
Table 4.6: Social Barriers on the Adoption of Agroecological Practices in Fostering Sustainable Agriculture among Smallholder Farmers

	CODE
	Statements
	N
	Minimum
	Maximum
	Mean
	SD

	V401
	I find it difficult to adopt agroecological practices if other farmers in my community do not support them.
	132
	2.000
	5.000
	4.159
	0.817

	V402
	Lack of support or encouragement from fellow farmers discourages me from adopting agroecological practices.
	132
	1.000
	5.000
	4.295
	0.753

	V403
	Limited influence or participation in community groups prevents me from adopting sustainable farming methods.
	132
	2.000
	5.000
	4.174
	0.823

	V404
	Cultural norms in my area discourage the use of environmentally friendly farming practices.
	132
	2.000
	5.000
	4.227
	0.769

	V405
	Traditional beliefs in my community make it hard to accept new farming practices like agroecology.
	132
	2.000
	5.000
	4.204
	0.841

	V406
	Inadequate access to agricultural extension services hinders my adoption of agroecological methods.
	132
	2.000
	5.000
	4.341
	0.795

	V407
	Lack of institutional support limits my ability to engage in sustainable agriculture.
	132
	2.000
	5.000
	4.295
	0.808

	V408
	Social expectations based on gender roles affect my decisions about using agroecological practices.
	132
	1.000
	5.000
	4.121
	0.859

	V409
	Absence of encouragement from local leaders reduces my confidence in adopting agroecological practices.
	132
	2.000
	5.000
	4.303
	0.774

	V410
	Limited opportunities to share knowledge with other farmers hinder my use of agroecological techniques.
	132
	2.000
	5.000
	4.257
	0.78


Source: Data Collected from Field (2025) 
The findings in Table 4.6 showed that smallholder farmers face significant social barriers influencing their adoption of agroecological practices. The item with the highest agreement was inadequate access to agricultural extension services (Mean = 4.341, SD = 0.795), suggesting that farmers feel unsupported by formal agricultural systems. This aligns with the findings by Gómez et al. (2021) in Chiapas, Mexico, who reported that weak institutional extension structures left farmers isolated in transitioning to sustainable agriculture. Their study emphasized how formal support systems play a critical role in empowering farmers to try and sustain new approaches. Without adequate extension services, information gaps persist, and farmers often lack the knowledge or confidence to adopt practices that appear complex or unfamiliar. This implies that strengthening extension infrastructure and targeted outreach may increase adoption rates. The consistent agreement across respondents in the current study reinforces the necessity of institutional presence for effective agroecological transformation.
The findings in Table 4.6 showed that the absence of encouragement from local leaders (Mean = 4.303, SD = 0.774) was another key social barrier. This suggests that farmers feel discouraged when community influencers or leaders do not promote or participate in sustainable agricultural initiatives. This is consistent with a study by Mbatha and Grobbelaar (2020) conducted in KwaMashu, South Africa, which found that local leadership endorsement increased adoption rates of sustainable farming by up to 60%. When trusted local figures embrace agroecological methods, farmers gain more confidence and perceive the practices as socially acceptable. In contrast, their silence or disinterest often leads to skepticism and reluctance. The implications for policy and practice are clear: promoting leader engagement is not just symbolic—it has a real effect on farmer behavior and acceptance.
The findings in Table 4.6 showed that lack of support from fellow farmers (Mean = 4.295, SD = 0.753) significantly limits agroecological practice uptake. Peer influence is crucial in rural communities where social learning and observation heavily inform decisions. This finding echoes the work by Juma and Karanja (2019) in Busia County, Kenya, who found that farmer groups played a pivotal role in diffusing innovations such as composting and intercropping. In their study, peer endorsement provided legitimacy and helped overcome resistance to change. Farmers who witnessed success in nearby farms were more likely to experiment and shift practices. Therefore, promoting peer networks and farmer-to-farmer learning mechanisms can serve as a bridge to wider agroecological adoption.
The findings in Table 4.6 showed that lack of institutional support (Mean = 4.295, SD = 0.808) presents a persistent barrier to sustainable agriculture. Institutional presence—through policy, subsidies, or extension—signals commitment and ensures access to essential inputs and technical support. A comparable situation was reported by Mahama and Abdulai (2022) in Tamale Metropolis, Ghana, where weak policy backing was found to hinder smallholders from investing in long-term agroecological systems. Their findings indicate that without government or organizational reinforcement, most farmers will prioritize short-term yields over sustainability. This suggests that institutional reinforcement must complement grassroots mobilization to create a supportive environment for agroecology.
The findings in Table 4.6 showed that limited opportunities to share knowledge with other farmers (Mean = 4.257, SD = 0.780) impede practice diffusion. Agroecological methods often require contextual adaptation and experiential learning, which are better facilitated in shared learning spaces. Similar patterns were observed by Okoro and Chukwu (2020) in Enugu State, Nigeria, where collaborative platforms such as field schools and cooperative networks increased farmer adoption rates. In the absence of peer-based learning, knowledge remains fragmented and innovations fail to spread. Thus, creating forums and cooperative structures for farmers to exchange experiences could support a more robust transition to sustainable practices.
The findings in Table 4.6 showed that cultural norms discouraging environmentally friendly practices (Mean = 4.227, SD = 0.769) play a significant role in limiting behavioral change. In many farming communities, long-held traditions shape perceptions of ‘acceptable’ agricultural behavior. This was similarly demonstrated in a study by Singh et al. (2021) in Madhya Pradesh, India, where generational customs limited adoption of conservation agriculture despite evidence of its benefits. The research suggested that unless cultural narratives evolve alongside technological promotion, sustainable farming remains marginalized. Therefore, cultural sensitivity and the inclusion of local values are essential components of agroecological advocacy.
The findings in Table 4.6 showed that traditional beliefs resisting new farming approaches (Mean = 4.204, SD = 0.841) continue to discourage innovation. Such beliefs may associate unfamiliar practices with risk or disrespect toward ancestral ways of farming. In Kavango East, Namibia, Ncube et al. (2018) found similar challenges, where indigenous belief systems resisted external agroecological training efforts. Farmers perceived traditional tillage and crop choices as more trustworthy and aligned with natural cycles. This highlights the need to position agroecological practices not as a break from tradition, but as an evolution of time-tested methods, integrating indigenous knowledge with scientific insight.
The findings in Table 4.6 showed that community group exclusion (Mean = 4.174, SD = 0.823) affects participation in sustainable agriculture. Marginalization—whether due to age, gender, or class—can deny farmers access to vital group-based support mechanisms. This is consistent with the findings of Osei and Baah (2019) in Ashanti Region, Ghana, who noted that exclusion from cooperatives reduced exposure to training, credit, and input sharing, particularly for women. The implication is that inclusivity in group-based structures directly correlates with adoption capacity. Addressing this barrier involves designing inclusive governance within farmer organizations and reducing socio-economic gatekeeping.
The findings in Table 4.6 showed that social expectations tied to gender roles (Mean = 4.121, SD = 0.859) also shape adoption behavior. In communities where farming roles are heavily gendered, women may be excluded from decision-making or labor-intensive innovation. A study by Keba and Teklewold (2020) in Amhara Region, Ethiopia, showed that agroecological uptake among women was significantly lower due to patriarchal restrictions and household decision hierarchies. Despite women's critical role in food production, their limited agency curtailed the shift to new methods. Gender-sensitive programming and awareness-raising campaigns can mitigate this imbalance and empower inclusive innovation.
The findings in Table 4.6 showed that social disapproval or lack of endorsement from the broader community (Mean = 4.159, SD = 0.817) discourages agroecological adoption. Farming is often a community endeavor, and deviation from collective practices may expose farmers to social ridicule or isolation. This dynamic was reported in Rural Punjab, Pakistan, by Iqbal and Shah (2021), who found that communal cohesion discouraged early adopters of agroecology unless village-wide sensitization occurred. The study stressed that community-wide awareness campaigns are necessary to prevent backlash against change agents. This reinforces the notion that agroecology is not just a technical change—it requires a social shift embedded in trust and mutual reinforcement.
4.5.4
The Adoption of Agroecological Practices in Fostering Sustainable Agriculture Among Smallholder Farmers 
The study further assessed the level of adoption of agroecological practices among smallholder farmers. To achieve this objective, descriptive statistical analysis was conducted using data collected from respondents through a structured survey. The survey aimed to capture farmers’ perceptions and self-reported behaviors regarding the extent to which they had implemented agroecological practices. Responses were measured using a five-point Likert scale, and the results were interpreted using a defined classification system. Specifically, variables with a mean score ranging from 0 to 2.4 were categorized as “strongly disagree” or “disagree,” indicating low levels of adoption. Mean scores between 2.5 and 3.4 were classified as “neutral,” suggesting moderate or uncertain adoption levels. Meanwhile, mean scores from 3.5 to 5.0 represented “agree” or “strongly agree,” signifying a high level of adoption. 
This categorization provided a clear and systematic framework for evaluating the farmers’ attitudes and behaviors toward agroecological farming practices and allowed for consistent interpretation of the adoption levels across all variables assessed.
Table 4.7: The Adoption of Agroecological Practices in Fostering Sustainable Agriculture among Smallholder Farmers

	CODE
	Statements
	N
	Minimum
	Maximum
	Mean
	SD

	V501
	I have adopted agroecological practices to improve my farm’s sustainability.
	132
	1.000
	5.000
	4.523
	0.713

	V502
	Agroecological methods have improved the productivity of my farm.
	132
	3.000
	5.000
	4.416
	0.736

	V503
	I plan to continue using agroecological practices in the future.
	132
	1.000
	5.000
	4.508
	0.695

	V504
	Agroecological practices have reduced my dependence on chemical inputs (e.g., fertilizers).
	132
	3.000
	4.000
	4.295
	0.792

	V505
	Using agroecological practices has helped me conserve natural resources on my farm.
	132
	2.000
	5.000
	4.446
	0.722


Source: Data Collected from Field (2025) 

The findings in Table 4.7 showed that the statement “I have adopted agroecological practices to improve my farm’s sustainability” had a high mean of 4.523 with a standard deviation (SD) of 0.713, indicating strong agreement among the respondents and relatively consistent views. This suggests that most smallholder farmers in the study area have taken concrete steps to adopt agroecological techniques aimed at ensuring long-term farm sustainability. Such positive adoption may be influenced by growing awareness of environmental concerns and resource conservation. Similar results were reported by Rodríguez et al. (2020) in Chiapas, Mexico, where smallholder farmers increasingly embraced agroecological methods to address land degradation and increase resilience to climate change. Their study found that when sustainability benefits were well-communicated and supported by local institutions, farmers were more willing to change their practices.
The statement “Agroecological methods have improved the productivity of my farm” received a mean of 4.416 with an SD of 0.736, reflecting strong agreement and low variation in responses. This implies that farmers experienced noticeable productivity gains after adopting agroecological methods. The findings align with Pretty and Bharucha (2015), who found in Punjab, India, that agroecological innovations such as intercropping and composting significantly enhanced yields among smallholder farmers. Their study emphasized that improved soil health and pest control through natural means contributed to long-term productivity improvements, especially where farmers faced challenges in affording industrial inputs.
Regarding the future use of agroecological practices, the statement “I plan to continue using agroecological practices in the future” had a mean of 4.508 and a SD of 0.695, demonstrating high levels of agreement and strong consistency among responses. This indicates a high degree of farmer commitment to maintaining agroecological systems, which suggests that the perceived benefits are strong enough to justify long-term behavioral change. This trend was mirrored in the findings of Altieri and Toledo (2011) in Cochabamba, Bolivia, where farmers sustained agroecological practices even without consistent external incentives. The authors attributed this to improved food sovereignty, reduced dependency on expensive chemical inputs, and enhanced resilience to external shocks.
The mean score for the statement “Agroecological practices have reduced my dependence on chemical inputs (e.g., fertilizers)” was 4.295, with an SD of 0.792, indicating agreement and a moderately low spread of responses. This suggests that farmers experienced a tangible reduction in the use of synthetic inputs, aligning with the principles of agroecology. These findings resonate with Mason et al. (2019) in Central Luzon, Philippines, where farmers reported a 30–60% reduction in chemical fertilizer use after adopting ecological farming practices, primarily composting and green manuring. The authors emphasized that such practices not only cut production costs but also improved environmental and human health outcomes, enhancing adoption sustainability.
Finally, the statement “Using agroecological practices has helped me conserve natural resources on my farm” scored a mean of 4.446 with an SD of 0.722, again showing strong agreement. This underscores that farmers perceive agroecology as a critical strategy for resource conservation, particularly soil, water, and biodiversity. These findings are consistent with Nicholls and Altieri (2018), who observed in Maringa District, Brazil, that agroecological farming led to significant improvements in soil retention and water infiltration, reducing erosion and increasing crop stability. The study concluded that conservation benefits are often among the strongest motivators for continued use of agroecological methods when ecological degradation is a shared concern.
4.6 
Correlation analysis
A Pearson correlation analysis was conducted between Adoption of Agroecological Practices (the dependent variable) and the independent variables: psychological barriers, environmental barriers, and social barriers. Table 4.8 indicates positive correlations between adoption of Agroecological Practices and psychological barriers (r = 0.744, n = 132, p < 0.00), environmental barriers (r = 0.630, n = 132, p < 0.05), and the social barriers (r = 0.825, n = 132, p < 0.05).
Table 4.8: Pearson Correlation

	Adoption of Agroecological Practices
	Pearson Correlation
	1
**

	
	Sig.(2-tailed)
	

	Psychological Barriers
	N
Pearson Correlation
	132
.744**
1
**

	
	Sig.(2-tailed)
	.000
	
	

	Environmental Barriers
	N
Pearson Correlation
	132
.630**
	132
.783**
	1
**

	
	Sig.(2-tailed)
	.000
	.000
	

	Social Barriers
	N
Pearson Correlation
	132
.825**
	132
.735**
	132
.806**
1

	
	Sig.(2-tailed)
	.000
	.000
	.000

	
	N
	132
	132
	132
132


**.Correlations significant at the 0.01 level (2-tailed).
Source: Data obtained from field, and Results obtained from IBM -SPSS V29.0
4.7 
Regression Aanalysis 
4.7.1 
Assumptions for Linear Regression
4.7.1.1 Normality Test
A normality test was done to investigate whether the data is normally distributed or not. The data is considered to be normally distributed when the skewness is between -1 and +1 and Kurtosis figures are between -3 and +3. 
Table 4.9: Normality Test of the Data

	Variables
	N
	Skewness
	Kurtosis

	Psychological Barriers
	132
	-1.0
	2.137

	Environmental Barriers
	132
	-0.747
	1.218

	Social Barriers
	132
	-0.863
	1.230


Source: Data obtained from field, and Results obtained from IBM-SPSS V29.0
The results showed that the skewness values are between -1 and +1 and the kurtosis values were between -3 and +3. This is an indication that the data of the variables to be subjected to the linear regression model analysis is normally distributed as required by the regression model assumptions as shown in table 4.9.

4.7.1.2 Linearity Test
A linearity test was done to investigate if Adoption of Agroecological Practices has a significant linear relationship with psychological barriers, environmental barriers, and social barriers. A significant linear relationship is an assumption for the regression analysis. The results showed Adoption of Agroecological Practices has a significant linear relationship with psychological barriers at (p=0.000, f=93.5), environmental barriers at ((p=0.000, f=54.099), and social barriers at (p=0.000, f=31.680) as shown in Table 4.10.
Table 4.10: Linearity Test

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Adoption of Agroecological Practices * Psychological barriers
	Linearity
	19.430
	1
	19.430
	93.500
	.000

	Adoption of Agroecological Practices * environmental barriers
	Linearity
	14.020
	1
	14.020
	54.099
	.000

	* Adoption of Agroecological Practices * social barriers
	Linearity
	8.424
	1
	8.424
	31.680
	.000


Source: Data obtained from field, and Results obtained from IBM-SPSS 29.0
4.7.1.3 Multicollinearity Test
A multicollinearity test was done using the Variance Inflation Factor (VIF). Multicollinеаrity is а state of very high intercorrelations or intеrаssociаtions among the independent variables. A VIF value of less than 10 is an indication that multicollinearity is not significant. The results showed that all the VIF values were below 10, meaning that the multicollinearity was not significant as required by the regression assumption as shown in table 4.11.
	Model
	Collinearity Statistics

	
	Tolerance
	VIF

	
	 Psychological Barriers
	0.527
	1.896

	
	Environmental Barriers
	0.507
	1.973

	
	Social Barriers
	0.564
	1.773

	a. Dependent Variable: Adoption of Agroecological Practices


Table 4.11: Multicollinearity Test

Source: Data obtained from the field and results obtained from IBM- SPSS V29.0
4.7.1.4 Homogeneity /homoscedasticity test
A homoscedasticity test was done to investigate whether the data was homogeneous or not. Levene statistics test was done to test the homogeneity. A significant Levene statistics value indicates that the data was not homogeneous and Levene statistics is considered to be significant when p0.05. This is an indication that the data was homogeneous and meets the assumption of multiple linear regression model analysis as shown in table 4.12.
Table 4.12: Homogeneity /Homoscedasticity Test

	Test of Homogeneity of Variances

	
	Levene Statistic
	df1
	df2
	Sig. (p)

	Psychological Barriers
	1.089
	11
	74
	0.382

	Environmental Barriers
	1.256
	11
	73
	0.268

	Social Barriers
	2.460
	11
	74
	0.111


Source: Data obtained from field, and Results obtained from IBM-SPSS V29.0
4.7.2 
Multiple Linear Regression 
4.7.2.1 Model Summary
The regression analysis results presented in Table 4.13 reveal that psychological barriers, environmental barriers, and social barriers collectively explain a significant proportion of the variability in the Adoption of Agroecological Practices. Specifically, the adjusted R² value of 0.725 indicates that these three independent variables account for 72.5% of the variance in adoption behaviour among the smallholder farmers studied. This high level of explained variance suggests a strong combined influence of these barriers on farmers’ decisions to adopt agroecological methods.
Table 4.13: Regression Model Summary
	Model
	R
	R Square
	Adjusted R Square 
	 Std. Error of the Estimate

	1
	.856a
	.733
	.725
	.39565


a. Predictors: (Constant), psychological barriers, environmental barriers, and social barriers 
4.7.2.2 ANOVA 
The study conducted a regression analysis between the independent variables (6) and Adoption of Agroecological Practices. Table 4.14 presents the ANOVA outcome, which indicates that there exists a statistically significant and positive linear relationship between the independent variables (psychological barriers, environmental barriers, and social barriers) and Adoption of Agroecological Practices (F (3,372) = 87.110, p < .05). This means that the regression model was a good fit for the study, and that psychological barriers, environmental barriers, and social barriers were significant factors in Adoption of Agroecological Practices.
Table 4.14: ANOVA
	Model
	
	Sum of Suares
	Df
	Mean Square
	F
	Sig.

	1
	Regression
	40.907
	3
	13.636
	87.110
	.000b

	
	Residual
	14.871
	369
	.157
	
	

	
	Total
	55.778
	372
	
	
	


b. Predictors: ((Constant), psychological barriers, environmental barriers, and social barriers
a. Dependent Variable: Adoption of Agroecological Practices 
4.7.2.3 Regression Coefficients 
The study conducted a regression analysis to examine the influence of psychological barriers, environmental barriers, and social barriers on the adoption of agroecological practices. The results presented in Table 4.16 show that psychological barriers had a significant positive effect on adoption (β = 0.493, t(372) = 7.477, p < 0.05). This implies that a one-unit improvement in psychological barriers could lead to a 49.3% increase in the adoption of agroecological practices. Similarly, environmental barriers also significantly influenced adoption (β = 0.319, t(372) = 3.677, p < 0.05), indicating that a one-unit improvement in environmental barriers could result in a 31.9% increase in adoption rates. 
Furthermore, social barriers were found to have a significant but smaller effect on adoption (β = 0.514, t(372) = 7.239, p = 0.012 < 0.05), suggesting that a one-unit improvement in social barriers could lead to a 51.4% increase in the adoption of agroecological practices. Overall, the model indicates that all three barrier types—psychological, environmental, and social—are significant predictors of agroecological practice adoption, with psychological barriers having the strongest influence, followed by social and environmental barriers.
Table 4.15: Regression Coefficients

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	(Constant)
	.397
	.236
	
	1.676
	.002

	Psychological Barriers
	. 493
	. 066
	. 526
	7.477
	.000

	Environmental Barriers
	. 319
	. 087
	. 321
	3.677
	.000

	Social Barriers
	. 514
	.071
	. 121
	7.2394
	.012


a. Dependent Variable: Adoption of Agroecological Practices 
Source: Data Collected from Field, 2025
Based on the provided information, the coefficients for each independent variable in the equation are as follows:
[image: image3.emf]
CHAPTER FIVE
DISCUSSION OF FINDINGS
5.1 Chapter Overview
This chapter consists of the discussion and analysis of the findings presented in chapter four above. The discussion and analysis is done according to the variables as presented in the above chapter. The study assessed the barriers to the adoption of agroecology practices in fostering sustainable agriculture in Tanzanian. It evaluated the general objective together with its respective specific objectives which were; To assess the influence of psychological barriers on the adoption of agroecological practices in fostering sustainable agriculture among smallholder farmers in Lindi Municipal; examine the effect of environmental barriers on the adoption of agroecological practices in promoting sustainable agriculture among smallholder farmers in Lindi Municipal; investigate the role of social barriers in the adoption of agroecological practices in advancing sustainable agriculture among smallholder farmers in Lindi Municipal.
5.2
Influence of Psychological Barriers on the Adoption of Agroecological Practices
The findings in this study revealed a strong positive correlation between psychological barriers and the adoption of agroecological practices, with a highly significant p-value of 0.000 (P < 0.05). This outcome implies that psychological factors such as attitudes, beliefs, fear of change, and lack of confidence play a crucial role in shaping farmers’ decisions to adopt sustainable farming methods. When psychological barriers are reduced or effectively managed, there is a substantial increase in the adoption rate of agroecological practices, promoting sustainability among smallholder farmers.
Similar findings have been reported in various studies conducted globally. For instance, in the Usambara Mountains of Tanzania, Mwajabu et al. (2023) found that farmers' perceptions and attitudes significantly influenced their uptake of agroforestry practices. In Mexico’s Chiapas region, García-López and Smith (2018) reported that farmers with positive psychological readiness were more likely to adopt organic farming techniques. Likewise, in Ethiopia’s Oromia region, Tadesse and Tekle (2023) highlighted the critical impact of farmers’ beliefs and fear of crop failure on their reluctance to adopt agroecological methods.
In Brazil, Silva et al. (2020) documented that psychological readiness positively correlated with agroecological practice adoption among smallholder coffee farmers in Minas Gerais. In Nepal’s Terai region, Bhattarai and Shrestha (2021) emphasized that farmers' motivation and openness to innovation determined the success of sustainable farming adoption. Similarly, studies in India’s Punjab region by Kaur and Singh (2024) and in Vietnam’s Mekong Delta by Tran et al. (2021) corroborated the vital role of psychological factors such as risk perception and self-efficacy in the adoption process.
Furthermore, research conducted in Kenya’s Rift Valley (Mwangi et al., 2021), Peru’s Andean region (Valdivia et al., 2017), and the Philippines’ Luzon Island (Delacruz and Reyes, 2022) has consistently shown that training and awareness programs aimed at overcoming psychological barriers play a crucial role in increasing farmers’ adoption of sustainable agricultural practices.
The theoretical foundation of these findings can be linked to the Theory of Planned Behavior (Ajzen, 1991), which posits that individual attitudes, subjective norms, and perceived behavioral control shape intention and behavior change. Additionally, Rogers' Diffusion of Innovations Theory (Rogers, 2003) explains how psychological readiness influences the adoption rate of new practices. Finally, Bandura’s Social Cognitive Theory (Bandura, 1986) highlights the importance of self-efficacy and outcome expectations in behavioral adoption, further supporting the significance of psychological factors in this context.
5.3
The Effect of Environmental Barriers on the Adoption of Agroecological Practices
The findings in this study also revealed a strong positive correlation between environmental barriers and the adoption of agroecological practices, with a highly significant p-value of 0.000 (P < 0.05). This outcome implies that environmental challenges—such as land degradation, erratic rainfall, poor soil fertility, inadequate infrastructure, and climate variability—significantly hinder the capacity of smallholder farmers to transition toward agroecological practices. When these barriers are reduced through supportive environmental conditions or external interventions, farmers are more likely to adopt sustainable farming methods.
This relationship is well-supported by numerous recent studies conducted across various geographical contexts. For instance, Okonya and Kroschel (2020) in Uganda’s Teso sub-region found that climate-related risks discouraged adoption of climate-smart agroecological methods. In Rwanda’s Eastern Province, Munyaneza et al. (2022) observed that prolonged droughts reduced farmers' willingness to experiment with new sustainable techniques. Abdulai and Huffman (2021), working in Northern Ghana, concluded that environmental variability strongly affected agroecological uptake due to increased uncertainty in yields.
In Bihar, India, Kumar and Ranjan (2020) reported that frequent flooding and soil erosion were major inhibitors to agroecological transitions. Similarly, Tesfaye and Asrat (2021) in Amhara, Ethiopia highlighted that degraded land and poor irrigation infrastructure negatively affected agroecological adoption. Phiri et al. (2021) found in Southern Malawi that farmers in degraded landscapes were less willing to invest in sustainable practices without environmental restoration.
Studies in Cameroon’s Western Highlands by Ndjouenkeu and Degrande (2020) emphasized that declining soil fertility and land fragmentation impeded agroecological uptake. Lompo et al. (2019) in Burkina Faso’s Sahel Region also noted similar challenges, as desertification discouraged sustainable land use. In Zambia’s Southern Province, Sinyolo and Mudhara (2020) found that rainfall unpredictability was a significant environmental barrier to agroecological adoption.
Beyond Africa, similar patterns were found in Colombia’s Cauca Valley, where Meza et al. (2022) revealed that environmental degradation limited farmers' ability to shift from chemical-intensive farming. In Southern Brazil, da Silva et al. (2021) observed that lack of agroforestry-compatible land impeded transitions to agroecological systems. Likewise, Gonzalez et al. (2020) in Chiapas, Mexico emphasized that deforestation and biodiversity loss weakened the ecological base for such practices.
In Pakistan’s Sindh Province, Ahmed et al. (2021) linked poor water quality and salinity to low adoption of ecological farming methods. Tran et al. (2022), in the Mekong Delta of Vietnam, noted that flood risk and riverbank erosion discouraged farmers from committing to labor-intensive agroecological changes. Chen et al. (2021) in Sichuan, China, found that hilly terrains and poor road access restricted input access and marketing opportunities necessary for sustainable farming.
In Indonesia’s Java Island, Putra and Rachman (2022) linked environmental degradation with farmers’ low confidence in the longevity of agroecological returns. Alonso et al. (2020), studying Spain’s Andalusia region, found that extreme temperatures and poor soil health discouraged the adoption of organic and agroecological practices. In New South Wales, Australia, Morgan and Taylor (2021) found that farmers in drought-affected areas were less likely to experiment with low-input sustainable methods.
In Sardinia, Italy, Fadda et al. (2020) emphasized that the scarcity of water and pasture land negatively influenced decisions to transition to agroecological livestock systems. Eriksen et al. (2021) in Denmark’s Jutland region concluded that farmers facing environmental limitations such as shallow soils and high salinity expressed hesitation in adopting innovative sustainable practices.
These empirical findings are consistent with several theoretical models. Rogers’ Diffusion of Innovation Theory (2003) suggests that environmental compatibility is a key determinant in the adoption of new agricultural innovations. Bronfenbrenner’s Ecological Systems Theory (1979) supports the view that farmers operate within dynamic ecological environments that directly influence behavior. Additionally, Sustainable Livelihoods Framework (Chambers & Conway, 1992) argues that vulnerability to environmental shocks weakens adaptive capacity, limiting the adoption of sustainable technologies.
5.4
The Effect of Social Barriers on the Adoption of Agroecological Practices
The findings in this study revealed a strong positive correlation between social barriers and the adoption of agroecological practices, with a highly significant p-value of 0.012 (P < 0.05). This outcome implies that factors such as limited access to farmer networks, lack of community support, weak extension services, social resistance to change, and traditional farming norms play a critical role in hindering or facilitating the adoption of agroecological practices. When these social barriers are minimized—through awareness, inclusive participation, and community collaboration—smallholder farmers become more open to transitioning toward sustainable agriculture.
This finding aligns with several recent studies conducted globally. In Benue State, Nigeria, Ajayi and Akinbile (2022) found that limited farmer-to-farmer interactions reduced agroecological awareness. Similarly, Muthoni et al. (2021) in Embu County, Kenya, reported that social pressure to conform to conventional practices discouraged youth from adopting agroecological methods. In Northern Uganda, Oloya et al. (2022) showed that lack of community-based extension services hindered knowledge dissemination necessary for agroecological uptake.
In Chitwan, Nepal, Sharma and Devkota (2021) discovered that peer influence and local leadership resistance delayed the adoption of organic and ecological farming. In Balochistan, Pakistan, Yousaf et al. (2020) noted that patriarchal norms and low women's participation in farming decisions limited agroecological knowledge exchange. In Chihuahua, Mexico, Hernandez et al. (2022) found that isolated farmers were more reluctant to try ecological alternatives due to fear of social judgment or perceived inefficiency.
Studies in Java, Indonesia by Putri et al. (2020) showed that traditional hierarchies among farmers limited the spread of innovative practices. In Southern Brazil, Ferreira and Lima (2021) noted that a lack of participatory groups reduced the diffusion of agroecological knowledge. Likewise, in Andhra Pradesh, India, Narayana and Rao (2022) found that social mistrust toward new agricultural norms restricted innovation.
In Amhara Region, Ethiopia, Taye and Berhanu (2023) discovered that weak cooperative societies and informal groups stifled the collective momentum needed for agroecological implementation. Kouassi and Kone (2021) in Côte d’Ivoire’s Savanes District also highlighted how poor social organization hindered collective environmental practices. In Lusaka, Zambia, Mwansa et al. (2021) observed that peer norms around chemical use created resistance toward low-input agroecological approaches.
CHAPTER SIX
CONCLUSION AND RECOMMENDATIONS
6.1 
Chapter Overview
Based on the findings presented and the discussion which was made about this study, this chapter presents the summary of the conclusion about the research objectives and recommendations of the study. Finally, it suggests areas for further research which have been presented.
6.1.1
Summary of the Key Findings of the Study
The findings of the quantitative analysis revealed significant insights into the factors influencing the adoption of agroecological practices among smallholder farmers in Lindi Municipal. The study's primary objective was to examine how psychological, environmental, and social barriers affect the uptake of agroecological practices in fostering sustainable agriculture. 
The results indicated that psychological barriers had a statistically significant and strong positive effect on the adoption of agroecological practices, implying that changes in attitudes, knowledge, and perceptions among farmers play a crucial role in encouraging sustainable farming.
Conversely, environmental barriers also exhibited a significant positive relationship with the adoption of agroecological practices, showing that improvements in land access, ecological conditions, and physical farming environments enhance farmers' willingness to adopt sustainable practices. Furthermore, social barriers were found to significantly influence adoption behavior, suggesting that social norms, community engagement, access to networks, and farmer-to-farmer learning critically shape decision-making regarding agroecological practices.
Finally, the regression model revealed that all three independent variables (psychological, environmental, and social barriers) collectively explained approximately 72.5% of the variability in adoption levels, as indicated by the adjusted R² value. This demonstrates the substantial combined effect of these barriers on adoption outcomes and validates the theoretical framework underpinning the study.
Overall, the study confirms that overcoming psychological, environmental, and social barriers is essential for enhancing the adoption of agroecological practices and achieving sustainable agriculture among smallholder farmers. These findings highlight the need for integrated policy interventions, capacity-building programs, and community-based initiatives to support the agroecological transition in rural farming communities.
6.2
Conclusion
6.2.1 
Influence of Psychological Barriers on Adoption of Agroecological Practices
The extent is high to which psychological barriers, including farmers’ perceptions, attitudes, and fears, significantly affect the adoption of agroecological practices. Many smallholder farmers’ exhibit skepticism and resistance to change due to a lack of confidence in new methods, fear of crop failure, and uncertainty about potential benefits. These mental blocks reduce their willingness to adopt sustainable farming techniques despite available evidence of benefits. Overcoming these psychological barriers requires targeted education, training programs, and continuous awareness campaigns to shift mindsets and build positive attitudes toward agroecology. 
Behavioral change strategies that involve farmer-to-farmer learning and demonstration plots have proven effective in enhancing trust and acceptance. Therefore, addressing these psychological factors is critical for increasing adoption rates and ensuring sustainable agricultural development among smallholders.
6.2.2 
Effect of Environmental Barriers on Adoption of Agroecological Practices
The extent is high to which environmental barriers, such as poor soil fertility, climate variability, and water scarcity, hinder the adoption of agroecological practices. Many smallholder farmers operate in fragile environments where degraded soils and unpredictable rainfall limit the effectiveness of new farming methods. These challenges make it difficult for farmers to invest in agroecological approaches without immediate visible returns. Consequently, without appropriate environmental management interventions, farmers remain reluctant to shift from conventional methods. 
To promote adoption, sustainable farming initiatives must focus on improving soil health through organic amendments, enhancing water conservation techniques, and supporting climate-resilient practices. By mitigating these environmental constraints, farmers can better realize the benefits of agroecology, leading to improved productivity and sustainability.
6.2.3 

Impact of Social Barriers on Adoption of Agroecological Practices
The extent is high to which social barriers, including lack of community support, cultural norms, and limited institutional assistance, influence farmers’ willingness to adopt agroecological practices. Social dynamics often shape farmers’ decisions, as communal acceptance and endorsement are vital for new practices to take hold. In many rural areas, traditional beliefs and gender roles restrict the participation of certain groups in decision-making, limiting the spread of sustainable methods. 
Furthermore, weak institutional frameworks and inadequate extension services reduce farmers’ access to knowledge and technical support. To overcome these challenges, strengthening social networks, fostering community involvement, and enhancing institutional support are necessary. Empowering local leaders and promoting inclusive participation can create enabling environments that encourage collective adoption and long-term sustainability.
6.3 
Recommendations
Based on the study’s findings, the following recommendations are proposed for policy makers, public institutions, NGOs, and other key stakeholders. These recommendations aim to strengthen the adoption of agroecological practices among smallholder farmers and promote sustainable agricultural systems:
Implement Targeted Education and Awareness Programs: Agricultural officers should design and facilitate education campaigns aimed at shifting farmers’ perceptions and attitudes toward agroecological practices. Incorporating behavioral change communication strategies, such as farmer field schools, demonstration plots, and peer learning groups, can build farmers’ confidence and reduce psychological barriers associated with adopting new methods.
Promote Environmental Management Interventions: Officers need to actively promote sustainable environmental practices that improve soil fertility, conserve water, and protect biodiversity. This can be achieved by encouraging the adoption of soil health improvement techniques, rainwater harvesting, and agroforestry practices. Officers should also collaborate with agricultural research institutions to disseminate climate-resilient technologies suited to local conditions.
Strengthen Community Engagement and Social Networks: Facilitating the formation and strengthening of farmer groups, cooperatives, and community forums is vital. These platforms encourage collective learning, sharing of resources, and mutual support. Special emphasis should be placed on including marginalized groups such as women and youth to ensure equitable participation and benefits.
Enhance Extension Service Capacity: Municipal and district officers should advocate for increased funding and resources to bolster agricultural extension services. Training extension workers on agroecological methods and equipping them with necessary tools will improve the quality of technical advice delivered to farmers. Collaborations with NGOs and farmer organizations can enhance outreach and knowledge dissemination.
Support Policy Implementation at the Local Level: Agricultural officers should actively participate in translating national agricultural policies into local action plans. They can promote incentives such as subsidies for organic inputs and encourage the formal recognition of sustainable farming in district agricultural development frameworks. Ensuring that agroecological practices are prioritized in local strategies will facilitate broader adoption.
6.3.1 Limitations of Study
Despite the valuable insights generated, this study had several limitations that should be acknowledged. First, the study was geographically limited to Lindi Municipal, which may affect the generalizability of the findings to other regions with different socio-economic and environmental contexts. Second, the study relied on self-reported data from farmers, which could be subject to social desirability bias or inaccurate recall, potentially influencing the validity of the responses. Third, the cross-sectional research design captured data at a single point in time, limiting the ability to assess changes in adoption behavior or barriers over time. Fourth, the study focused primarily on psychological, environmental, and social barriers, while other potential factors such as economic and institutional constraints were not explored in depth. Fifth, limited access to comprehensive secondary data on agricultural practices in the region constrained the scope of data triangulation. 
Finally, logistical challenges, such as language barriers and limited infrastructure, may have affected data collection efficiency and respondent accessibility. Future research should consider longitudinal studies with broader geographic coverage and incorporate additional variables to provide a more comprehensive understanding of factors influencing agroecological adoption.
6.4 
Suggestions for further research
Further studies should investigate additional factors influencing the adoption of agroecological practices beyond psychological, environmental, and social barriers. Economic barriers such as access to credit, market conditions, and input costs warrant deeper exploration to understand their impact on adoption rates. Moreover, the effectiveness of various extension and communication approaches, including digital platforms and mobile technologies, should be evaluated to enhance farmer outreach. Research on policy impacts, particularly how government incentives and regulations influence agroecological adoption, could inform more supportive frameworks. Lastly, interdisciplinary studies integrating socio-economic, ecological, and technological perspectives would provide a holistic understanding of sustainable agriculture transitions.
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APPENDICES
Appendix I:  Survey Questionnaire
Dear Respondents,
I am Kombe Mkunde R, a student at the Open University of Tanzania, as part of the fulfilment of this study, I am conducting research with the title of barriers to adopting agroecology practices for smallholder farmers in Lindi Municipal Council. Therefore, these questionnaires are intended to collect information about the subject matter. The information being gathered will be confidential and used solely for academic purposes and not otherwise. Please respond correctly to enable the researcher to attain the intended objectives. If you have any questions about the research or any information and data concerning my research, do not hesitate to contact the researcher on her mobile phone, 0684087338,
Thank you for being so cooperative in completing this questionnaire.
SECTION A: CHARACTERISTICS OF STUDY PARTICIPANTS (V100)
V101. What is your sex?
a) Male                           (                    )
b) Female
V101. How old are you?
a) Less than 21
b) 21–30
c) 31–40
d) 41–50                               (                    )
e) 51–60
f) 61 and above
V101. What is your marital status?
a) Single 
b) Married
c) Divorced
d) Separated                       (                    )
V101. What is your status in the community?
a) Native
b) Migrant                           (                    )
c) Settler
V101. What is your occupation
a) Subsistence Farmer
b) Semi-Commercial Farmer
c) Commercial Farmer                          (                    )
d) Agroforestry Farmer
e) Livestock Farmer
f) Mixed Farmer
g) Young or Emerging Farmer
h) Woman Farmer
i) Elderly Farmer
j) Innovative or Early Adopter
k) Other 
V101. What is your highest level of education attended?
a) Basic
b) Secondary
c) College/University                        (                    )
d) Dropped out
e) Never attended school
V101. What is your farm size?
a) Less than 1 acre
b) 1–2 acres                                           
c) 2–5 acres(                    )
d) Above 5 acres
V101. How long have you been practicing farming?
a) 0–5 years
b) 6–10 years                                      
c) 11–15 years(                    )
d) Above 15 years
SECTION B – INFLUENCE OF PSYCHOLOGICAL BARRIERS ON THE ADOPTION OF AGROECOLOGICAL PRACTICES IN FOSTERING SUSTAINABLE AGRICULTURE AMONG SMALLHOLDER FARMERS IN LINDI MUNICIPAL (V200)
Please indicate the most appropriate number that describes your opinion on the scale: 1= strongly disagree, 2= disagree, 3= neutral, 4= agree, 5= strongly agree
	CODE
	Statements 
	1
	2
	3
	4
	5

	V201
	I believe psychological concerns about uncertainty prevent me from adopting agroecological practices.
	
	
	
	
	

	V202
	I lack confidence in my ability to successfully implement agroecological practices.
	
	
	
	
	

	V203
	Fear of failure discourages me from shifting from conventional to agroecological farming.
	
	
	
	
	

	V204
	My perception of risk makes me hesitant to adopt agroecological methods.
	
	
	
	
	

	V205
	I feel uncertain about whether I can manage agroecological practices effectively.
	
	
	
	
	

	V206
	Doubts about the benefits of agroecological farming affect my willingness to adopt it.
	
	
	
	
	

	V207
	Psychological resistance to change makes it difficult for me to try new sustainable farming methods.
	
	
	
	
	

	V208
	I feel anxious about losing control over my farming results if I adopt agroecological practices.
	
	
	
	
	


	CODE
	Statements
	N
	Minimum
	Maximum
	Mean
	SD

	V201
	I believe psychological concerns about uncertainty prevent me from adopting agroecological practices.
	132
	1.00
	5.00
	3.750
	1.200

	V202
	I lack confidence in my ability to successfully implement agroecological practices.
	132
	1.00
	300
	3.841
	1.158

	V203
	Fear of failure discourages me from shifting from conventional to agroecological farming.
	132
	2.00
	4.00
	3.780
	1.250

	V204
	My perception of risk makes me hesitant to adopt agroecological methods.
	132
	1.00
	35.00
	3.902
	1.222

	V205
	I feel uncertain about whether I can manage agroecological practices effectively.
	132
	1.00
	5.00
	3.705
	1.144

	V206
	Doubts about the benefits of agroecological farming affect my willingness to adopt it.
	132
	1.00
	3.00
	3.879
	1.019

	V207
	Psychological resistance to change makes it difficult for me to try new sustainable farming methods.
	132
	1.00
	4.00
	3.750
	1.188

	V208
	I feel anxious about losing control over my farming results if I adopt agroecological practices.
	132
	2.00
	35.00
	3.795
	1.24


SECTION B – EFFECT OF ENVIRONMENTAL BARRIERS ON THE ADOPTION OF AGROECOLOGICAL PRACTICES IN PROMOTING SUSTAINABLE AGRICULTURE AMONG SMALLHOLDER FARMERS IN LINDI MUNICIPAL.(V300)
Please indicate the most appropriate number that describes your opinion on the scale: 1= strongly disagree, 2= disagree, 3= neutral, 4= agree, 5= strongly agree
	CODE
	Statements 
	N
	minimum
	maximum
	mean
	SD

	V301
	Poor soil fertility on my farm makes it difficult to adopt agroecological practices.
	
	
	
	
	

	V302
	Inadequate water availability is a barrier to implementing agroecological farming methods.
	
	
	
	
	

	V303
	Climate variability in Lindi discourages me from adopting agroecological practices.
	
	
	
	
	

	V304
	Lack of natural biodiversity on my land limits my ability to apply agroecological methods.
	
	
	
	
	

	V305
	My farming environment does not support the requirements of agroecological practices.
	
	
	
	
	

	V306
	Soil degradation challenges prevent me from fully using agroecological techniques.
	
	
	
	
	

	V307
	The unavailability of organic matter in my area limits agroecological practice adoption.
	
	
	
	
	

	V308
	Pests and diseases caused by environmental conditions affect my willingness to adopt agroecological farming.
	
	
	
	
	

	V309
	My local ecosystem does not support the success of agroecological farming practices.
	
	
	
	
	

	V310
	Frequent droughts in Lindi make it difficult to implement water-efficient agroecological practices.
	
	
	
	
	


OTING SUSTAINABLE AGRICULTURE AMONG SMALLHOLDER FARMERS IN LINDI MUNICIPAL.(V400)
Please indicate the most appropriate number that describes your opinion on the scale: 
1= strongly disagree, 2= disagree, 3= neutral, 4= agree, 5= strongly agree
	CODE
	Statements 
	1
	2
	3
	4
	5

	V401
	I find it difficult to adopt agroecological practices if other farmers in my community do not support them.
	
	
	
	
	

	V402
	Lack of support or encouragement from fellow farmers discourages me from adopting agroecological practices.
	
	
	
	
	

	V403
	Limited influence or participation in community groups prevents me from adopting sustainable farming methods.
	
	
	
	
	

	V404
	Cultural norms in my area discourage the use of environmentally friendly farming practices.
	
	
	
	
	

	V405
	Traditional beliefs in my community make it hard to accept new farming practices like agroecology.
	
	
	
	
	

	V406
	Inadequate access to agricultural extension services hinders my adoption of agroecological methods.
	
	
	
	
	

	V407
	Lack of institutional support limits my ability to engage in sustainable agriculture.
	
	
	
	
	

	V408
	Social expectations based on gender roles affect my decisions about using agroecological practices.
	
	
	
	
	

	V409
	Absence of encouragement from local leaders reduces my confidence in adopting agroecological practices.
	
	
	
	
	

	V410
	Limited opportunities to share knowledge with other farmers hinder my use of agroecological techniques.
	
	
	
	
	


SECTION E –ADOPTION OF AGROECOLOGICAL PRACTICES IN PROMOTING SUSTAINABLE AGRICULTURE AMONG SMALLHOLDER FARMERS IN LINDI MUNICIPAL.(V500)
Please indicate the most appropriate number that describes your opinion on the scale: 1= strongly disagree, 2= disagree, 3= neutral, 4= agree, 5= strongly agree
	CODE
	Statements
	1
	2
	3
	4
	5

	V501
	I have adopted agroecological practices to improve my farm’s sustainability.
	
	
	
	
	

	V502
	Agroecological methods have improved the productivity of my farm.
	
	
	
	
	

	V503
	I plan to continue using agroecological practices in the future.
	
	
	
	
	

	V504
	Agroecological practices have reduced my dependence on chemical inputs (e.g., fertilizers).
	
	
	
	
	

	V505
	Using agroecological practices has helped me conserve natural resources on my farm.
	
	
	
	
	


Appendix II: Activity Schedule
	S/N
	Activity
	Months

	
	
	April 2024 to March 2025
	April to May  2025
	June  2025

	1.
	Preparation of Research Proposal
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.
	Literature review
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3.
	Data collection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4.
	Data analysis
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.
	Supervisor consultation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6.
	Preparation of final report and submission
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7.
	Defending the paper
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Appendix III: Research Budget
The following is the cost estimation the researcher expects to incur from the preparation of a proposal to the final report.
	No.
	Item
	Amount

	1.
	Research proposal printing costs
	150,000.00

	2.
	Literature costs (bundle, book searching, documentary review)
	160,000.00

	3.
	Data collection costs
	300,000.00

	4.
	Data analysis and report writing (material searching for discussion, airtime).
	200,000.00

	5.
	Final thesis printing costs (6 copies)
	200,000.00

	6.
	Communication cost
	40,000.00

	
	Total
	1,050,000.00
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9 Barabara ya Mtuleni,

P.0O.Box 665180,

LINDI.

Dear Regional Administrative Secretary,

RE: RESEARCH CLEARANCE FOR MR. MKUNDE R. KOMBE, REG NO:
PG202186950

2. The Open University of Tanzania was established by an Act of Parliament No. 17
of 1992, which became operational on the 1stMarch 1993 by public notice No.55 in the
official Gazette. The Act was however replaced by the Open University of Tanzania Charter
of 2005, which became operational on 1stJanuary 2007.In line with the Charter, the Open

University of Tanzania mission is to generate and apply knowledge through research.

3. To facilitate and to simplify research process therefore, the act empowers the Vice
Chancellor of the Open University of Tanzania to issue research clearance, on behalf of
the Government of Tanzania and Tanzania Commission for Science and Technology, to
both its staff and students who are doing research in Tanzania. With this brief background,
the purpose of this letter is to introduce to you Mr. Mkunde R. Kombe, Reg.No:
PG202186950, pursuing Master of Project Management (MPM). We here by grant this
clearance to conduct a research titled “Barriers to Agro ecology Projects Adoption
among Smallholder Farmers in Lindi Municipal Council, Fostering Sustainable

Agriculture”. He will collect his data at your area from 20" May to 30" June 2025.
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The Influence of Psychological Barriers in Adoption of Agroecological Practices: A Case of Lindi Municipal Council, Tanzania
Kombe Mkunde, Dr. Francis W. Mmari, Dr. Vicent Stanslaus

Department of Marketing, Entrepreneurship and Management 

Open University of Tanzania

ABSTRACT
This study examines the psychological barriers that influence farmers' willingness and ability to adopt agroecological methods. It employs a descriptive research design with a deductive approach, whereby data were collected through structured questionnaires administered to 132 smallholder farmers. Descriptive statistics and multiple regression analysis were used to analyze the data. The findings revealed that psychological barriers such as farmers’ perceptions and attitudes, significantly influenced adoption of agroecological practices. The regression model explained (β = 0.493, p < 0.05) indicating a strong collective impact of the psychological barriers on adoption of agroecological practices. The study recommends targeted educational programs and strengthened social support systems to enhance agroecological practice adoption. These findings provided important insights for policymakers, agricultural extension officers, and stakeholders aiming to foster sustainable farming in Tanzania.

Keywords: Agroecological practices, psychological barriers, adoption, smallholder farmers, Lindi Municipal Council.
BACKGROUND OF THE STUDY

Agroecology is an approach that integrates ecological principles into agricultural practices. It has emerged as a promising solution to address food security and environmental sustainability challenges in the world (Wezel et al., 2020). By promoting biodiversity, enhancing soil health, and reducing dependency on chemical inputs, agroecology offers a holistic and sustainable alternative to conventional farming methods which can help reduce crop failure (Nyang’au et al., 2021). Despite its potential benefits, the adoption of agroecological practices among smallholder farmers in Africa remains limited.
A report by UN highlights that conventional, highly mechanised, and input-dependent agricultural practices are threatening the ecological foundations of the global food system by contributing to soil erosion and excessive water use (UNEP, 2024). Therefore, communities around the world are faced with the great challenge of improving agricultural practices to meet increasing global food demand sustainably (Van Ittersum et al., 2016; FAO, 2017). In supporting this challenge, some scholars proposed agroecological practices as the best alternative to conventional methods, which facilitate the transition towards more sustainable food systems (Caron et al., 2014; HLPE 2019). It was further found that agroecology practices might provide resilience toward food shocks and crises since food is the centre of social-political instabilities (De Schutter & Vanloqueren, 2011; Pimbert, 2017; Rosset & Altieri, 2017).
In Africa, agroecological practices were discovered to be important in the sustainability of the food system but it was faced with several challenges. One significant barrier to the adoption of agroecology is the lack of awareness and knowledge among farmers (Antwi-Agyei et al., 2021). Moreover, a study by Wezel et al. (2020) showed a lack of access to training and extension services that can provide farmers with the necessary skills and knowledge to implement these practices. This can result to psychological resistance to change and a preference for conventional farming methods (Mugwanya, 2019; Autio et al., 2021). A study by Nabiswa et al. (2025) reported that a lack of supportive policies and institutional frameworks can hinder the widespread adoption of agroecological practices. By tackling these challenges, agroecology can become a viable and sustainable solution for food security and environmental sustainability in Africa. 
In Tanzania, agroecology practices include crop diversification, agroforestry, and the use of organic fertilizers (Constantine et al., 2021). These practices not only boost agricultural productivity but also contribute to the conservation of natural resources and the well-being of local communities. Studies by Jha et al. (2021) and Yeleliere et al. (2022) asserted that by incorporating traditional knowledge and modern science, agroecology aims to create resilient farming systems that can withstand environmental challenges such as climate change. 
Despite the significance of agroecology practices, limited studies are focusing on the psychological barriers to the adoption of agroecology practices. Studies by Magesa et al (2014) and Nandwani (2016) signify the importance of agroecological practices and the absence of adequate information about the benefits and techniques of agroecology, which are exacerbated by insufficient extension services and training programs. Therefore, little room was given to study which can help in identifying psychological barriers to the adoption of agroecological practices. Therefore, this research aims to contribute to this goal by identifying the key psychological barriers to agroecology adoption and providing actionable recommendations for overcoming them in LMC, Tanzania.
LITERATURE REVIEWS

A study by Mwakalila (2020) in Igunga District aimed to assess the influence of psychological barriers on the adoption of agroecological practices among smallholder farmers. The findings revealed that psychological factors such as fear of change, lack of confidence, and negative perceptions significantly hindered the adoption of agroecological methods. The study concluded that addressing these psychological barriers through targeted education and awareness campaigns was crucial to enhancing sustainable agricultural practices in the district.
In Karagwe District, a study by Nyerere (2021) focused on examining the impact of farmers' attitudes and perceptions on the adoption of agroecological practices. Using a mixed-methods approach, data were collected from 300 smallholder farmers through surveys and focus group discussions. The results indicated that psychological barriers, including skepticism about new practices and resistance to change, were major constraints limiting adoption rates. The study recommended behavioral change interventions and peer learning initiatives to build trust and motivation among farmers, facilitating wider adoption of agroecological techniques.
A study conducted by ZamZam (2019) in Iringa District investigated psychological barriers affecting agroecology adoption among smallholder farmers. The research utilized a descriptive survey design with a sample size of 202 farmers chosen through purposive sampling. The study found that farmers’ fears of reduced yields, uncertainty about agroecological benefits, and attachment to traditional farming methods significantly delayed adoption. The conclusion emphasized the need for continuous farmer education and psychological support to overcome these barriers and promote sustainable agricultural development in Iringa District.
Several studies have demonstrated the potential of agroecology as a truly sustainable farming system that can enhance food security, environmental conservation, and rural livelihoods. However, studies on the adoption of agroecological practices among smallholder farmers remains limited and uneven across different regions.  The reviewed studies of Nyerere (2021), Mwakalila (2020) and ZamZam (2019) highlight various psychological, environmental, and social barriers that hinder adoption. While these studies offer valuable insights, most of them are context-specific and do not fully capture the multi-dimensional interactions of psychological barriers within a single framework. Moreover, there is a lack of empirical studies specifically focused on LMC, despite it being one of the regions where agroecology is actively promoted under the SWISSAID project. The unique socio-economic and environmental dynamics of LMC, such as its dual agroecological zones, predominance of subsistence farming, and limited access to modern farming tools, have not been sufficiently studied in relation to agroecological adoption. This study therefore seeks to bridge the gaps by exploring the psychological barriers on the adoption of agroecological practices among smallholder farmers in LMC.
Independent Variable                                                                       Dependent Variable


 RESEARCH METHODOLOGY

This study was conducted in Lindi Municipal, Tanzania. The choice was purposely made because Lindi Municipal was among the council in the Lindi region where the agroecology project was implemented under SWISSAID. Lindi Municipal had an estimated population of 174,126 (NBS, 2023). It had two main agroecological zones, which were the coastal and inland areas. Farming is the main activity. Moreover, smallholder farmers dominated the sector, with the majority producing for subsistence and only a few for commercial purposes. Farmers used poor tools during cultivation, practiced shifting cultivation, and agricultural expansion was the most common practice in the municipality.
The research philosophy for studying barriers to the adoption of agroecology is grounded in Interpretivism. The study employed a descriptive research design, which is particularly useful when the goal is to gain a deeper understanding of a specific issue or to provide a basis for further research. The researcher adopted a deductive approach within a quantitative research framework, as the study utilized questionnaires as the primary data collection tool to achieve balanced and reliable results. In this study, the population of study comprised smallholder farmers residing in LMC. For this study, the sampling frame comprises a list of registered smallholder farmers obtained from agricultural extension services or local government records. This study used a simple random sampling technique to obtain the sample size. Moreover, the sample size of the study was 138 smallholder farmers who reside in LMC. In this study, questionnaires were used for data collection from smallholder farmers. Quantitative data analysis for the study was conducted using Statistical Package for Social Sciences (SPSS) Version 29, using means, frequencies, and percentages. For discrete variables, the measure of central tendency was the mode, while the standard deviation was used to assess the extent of variation in numeric (interval or ratio) data. The independent variables in the study were recorded as either numerical or categorical, and the following multiple linear regression model was used to examine their influence.

Y=β0+β1X1+έ
FINDINGS AND DISCUSSION OF THE STUDY

Findings of the Study

Findings in Table 1 show that out of 138 targeted respondents, 132 completed the survey, resulting in a high response rate of 95.6%, while only 6 individuals (4.4%) did not respond. This high level of participation indicates strong engagement from the target population, thereby enhancing the reliability and validity of the collected data.
	Responses
	Frequency
	Percentage (%)

	Responded
	132
	95.6

	Not responded
	6
	4.4

	Total
	138
	100.0


Table 16: Response Rate

Source: Field Data, 2025
Demographic characteristics of respondents 

The findings in Table 2 show that the majority of respondents were male, accounting for 59.1%, while females represented 40.9% of the sample. The male dominance could reflect cultural or occupational patterns related to farming activities in the study area. However, the substantial female representation shows inclusive participation in the survey. This gender balance is important for understanding diverse perspectives on farming practices. The relatively high female involvement suggests women’s active role in agricultural activities. Hence, both genders’ inputs contribute meaningfully to the study findings.

The findings in Table 2 show that the largest age group among respondents was 31–40 years, making up 30.3% of the sample. Respondents aged 41–50 years followed at 24.2%, while those aged 21–30 years accounted for 21.2%. Younger respondents under 21 and older respondents above 61 were equally represented at 6.1%. This age distribution suggests that farming activities are primarily conducted by individuals in their prime working ages. The significant participation of middle-aged farmers reflects their experience and potential influence on farming outcomes. Meanwhile, the presence of younger and older farmers highlights generational diversity within the farming community.
Table 17: Demographic Characteristic of the Respondents (n=132)

	Variable
	Categories
	Frequency
	Percent (%)

	Sex of respondent
	Male
	78
	59.1

	
	Female
	54
	40.9

	Age
	Less than 21
	8
	6.1

	
	21–30
	28
	21.2

	
	31–40
	40
	30.3

	
	41–50
	32
	24.2

	
	51–60
	16
	12.1

	
	61 and above
	8
	6.1

	Education level attended
	Basic
	20
	15.2

	
	Secondary
	44
	33.3

	
	College/University
	38
	28.8

	
	Drop out
	16
	12.1

	
	Never attended school
	14
	10.6

	Farm size
	Less than 1 acre
	30
	22.7

	
	1–2 acres
	42
	31.8

	
	2–5 acres
	36
	27.3

	
	Above 5 acres
	24
	18.2

	Duration in practicing farming
	0–5 years
	28
	21.2

	
	6–10 years
	38
	28.8

	
	11–15 years
	36
	27.3

	
	Above 15 years
	30
	22.7


Source: Field Data, 2025
The findings in Table 2 show that secondary education was the most common level attained, with 33.3% of respondents, followed by college/university education at 28.8%. Basic education was reported by 15.2%, while dropouts and those who never attended school made up 12.1% and 10.6%, respectively. This distribution shows a relatively educated farming population, which could positively influence farming techniques and technology adoption. 
Higher education levels may enhance the ability to access agricultural information and resources. Conversely, the presence of uneducated and dropout farmers indicates barriers to education remain. These education levels underscore the need for tailored training and support programs. Enhancing literacy and skills could improve agricultural productivity and innovation.
The findings in Table 2 show that most respondents owned farms between 1 and 2 acres, accounting for 31.8%. Farms sized 2 to 5 acres and less than 1 acre followed at 27.3% and 22.7%, respectively. Larger farms above 5 acres were the least commons at 18.2%. This data indicates that small to medium-sized farms dominate the local farming landscape. 
The predominance of smaller farms might limit economies of scale but reflect land access constraints. Medium-sized farms could indicate opportunities for increased production and commercialization. The variation in farm sizes suggests diverse capacity and resource availability among farmers. Understanding farm size distribution helps inform policy on land use and agricultural support services.
The findings in Table 2 show that respondents practicing farming for 6 to 10 years were the largest group at 28.8%, followed by those with 11 to 15 years at 27.3%. Those farming for 0 to 5 years and above 15 years accounted for 21.2% and 22.7%, respectively. This distribution suggests a mix of both relatively new and experienced farmers. 
The presence of long-term farmers indicates accumulated knowledge and possibly stronger community ties. Meanwhile, newer farmers represent emerging agricultural actors who may introduce innovations. The range of experience levels highlights the dynamic nature of the farming community. These findings can guide capacity-building efforts tailored to farmers at different stages of their careers.
Descriptive Statistics

The influence of psychological barriers on the adoption of agroecological practices in fostering sustainable agriculture among smallholder farmers

The findings in Table 3 shows that the statement “I believe psychological concerns about uncertainty prevent me from adopting agroecological practices” had a mean score of 3.750 and a standard deviation of 1.200. This implies that most respondents agreed that uncertainty about outcomes significantly discourages them from adopting new agroecological methods. The moderately high SD suggests some variability in perceptions, but the general trend is clear. Similar results were reported by Lopez et al. (2019) in their study of smallholder farmers in Andalusia, Spain, where psychological uncertainty was a major factor hindering sustainable farming adoption. Their findings indicated that uncertainty leads to risk aversion, particularly in regions with unstable climates.
The findings (Table 3) shows that the statement “I lack confidence in my ability to successfully implement agroecological practices” had a mean of 3.841 and a standard deviation of 1.158. This suggests a strong agreement among farmers that low self-confidence is a significant barrier to adopting new farming techniques. The relatively low variability shows this perception is widespread. This supports conclusions by Mwangi and Kariuki (2023) from their research in Machakos County, Kenya, where farmers' self-efficacy strongly predicted their willingness to adopt agroecological farming. Their work emphasized that empowerment and training were critical in overcoming psychological hurdles.
The findings in Table 3 shows that the statement “Fear of failure discourages me from shifting from conventional to agroecological farming” scored a mean of 3.780 with a standard deviation of 1.250. This reveals that fear of unsuccessful outcomes is a considerable psychological barrier. The slightly higher SD indicates diverse individual levels of fear. Similar findings were reported by Nguyen and Pham (2020) in the Mekong Delta, Vietnam, who found that farmers’ fear of economic loss due to crop failure was a key deterrent to adopting organic and agroecological methods. Their study highlighted that risk mitigation measures could encourage transition.

table 18: Psychological Barriers on the Adoption of Agroecological Practices

	Statements
	N
	Minimum
	Maximum
	Mean
	SD

	I believe psychological concerns about uncertainty prevent me from adopting agroecological practices.
	132
	1.000
	5.000
	3.750
	1.200

	I lack confidence in my ability to successfully implement agroecological practices.
	132
	1.000
	3000
	3.841
	1.158

	Fear of failure discourages me from shifting from conventional to agroecological farming.
	132
	2.000
	4.000
	3.780
	1.250

	My perception of risk makes me hesitant to adopt agroecological methods.
	132
	1.000
	3.000
	3.902
	1.222

	I feel uncertain about whether I can manage agroecological practices effectively.
	132
	1.000
	5.000
	3.705
	1.144

	Doubts about the benefits of agroecological farming affect my willingness to adopt it.
	132
	1.000
	3.000
	3.879
	1.019

	Psychological resistance to change makes it difficult for me to try new sustainable farming methods.
	132
	1.000
	4.000
	3.750
	1.188

	I feel anxious about losing control over my farming results if I adopt agroecological practices.
	132
	2.000
	5.000
	3.795
	1.240


Source: Field Data (2025)
The findings in Table 3 shows that the statement “My perception of risk makes me hesitant to adopt agroecological methods” had the highest mean of 3.902 and a standard deviation of 1.222. This confirms that risk perception strongly influences farmers' decisions against agroecological adoption. The consistency in responses underscores a shared concern about uncertain returns. In line with this, research by Smith et al. (2018) in the Central Valley of California, USA, concluded that risk aversion was a critical psychological barrier in transitioning to sustainable agriculture. Their study recommended risk-sharing schemes to enhance adoption.
The findings in Table 3 shows that the statement “I feel uncertain about whether I can manage agroecological practices effectively” had a mean of 3.705 and a standard deviation of 1.144. This highlights a significant level of uncertainty among respondents about their management skills for agroecology. The moderate SD reflects some variation in confidence. A related study by Mburu and Ochieng (2023) in Nakuru County, Kenya, emphasized that inadequate knowledge and management skills reduced adoption rates of agroecological practices. Their research suggested targeted extension services to boost farmers’ competence.
The findings in Table 3 shows that the statement “Doubts about the benefits of agroecological farming affect my willingness to adopt it” registered a mean of 3.879 and a standard deviation of 1.019. This indicates a widespread skepticism among farmers regarding the positive outcomes of agroecological methods, though variability is somewhat lower. Consistently, Li and Zhang (2021) studying farmer perceptions in Yunnan Province, China, reported that doubt about benefits was a substantial psychological barrier. Their work suggested that demonstration farms and success stories helped alleviate such doubts.
The findings in Table 3 shows that the statement “Psychological resistance to change makes it difficult for me to try new sustainable farming methods” had a mean score of 3.750 and a standard deviation of 1.188. This suggests that resistance to change is a common psychological obstacle among farmers. The data indicates a fairly uniform agreement on this issue. Similar results were found by Garcia and Martinez (2019) in the Andalusia region of Spain, who noted that entrenched habits and cultural inertia were significant barriers to agroecological adoption. They advocated for gradual, community-based change approaches.
The findings in Table 3 showed that the statement “I feel anxious about losing control over my farming results if I adopt agroecological practices” had a mean of 3.795 and a standard deviation of 1.240. This highlights that anxiety over unpredictable outcomes undermines farmers’ willingness to switch to agroecology. The slightly higher standard deviation suggests differing degrees of concern among individuals. This corresponds with findings from Patel and Desai (2020) in Gujarat, India, where farmers expressed apprehension about losing control over yields, contributing to slow adoption rates. Their study recommended supportive monitoring to build confidence.
Correlation Analysis

A Pearson correlation analysis was conducted between adoption of agroecological practices and psychological barriers. Results (Table 4) indicate a positive correlation (.744**) between adoption of agroecological practices and psychological barriers.

Table 19: Pearson Correlation

	Adoption of Agroecological Practices
	Pearson Correlation
	1
**

	
	Sig.(2-tailed)
	

	Psychological Barriers
	N
Pearson Correlation
	132

.744**
1
**

	
	Sig.(2-tailed)
	.000
	
	

	
	N
	132
	132
	132
132


**. Correlations significant at the 0.01 level (2-tailed).

Source: Field Data (2025)
Regression Analysis

Normality Test

The results showed that the skewness values are between -1 and +1 and the kurtosis values were between -3 and +3. Results (Table 5) indicate that variables to be subjected to the linear regression model analysis is normally distributed as required by the regression model assumptions.
Table 20: Normality Test of the Study

	Variables
	N
	Skewness
	Kurtosis

	Psychological Barriers
	132
	-1.0
	2.137


Source: Data obtained from field, and Results obtained from IBM-SPSS V29.0

Linearity Test

A significant linear relationship is an assumption for the regression analysis. The results (Table 6) shows that adoption of agroecological practices has a significant linear relationship with psychological barriers at (p=0.000, f = 93.5).
Table 21: Linearity Test

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Adoption of Agroecological Practices * Psychological barriers
	Linearity
	19.430
	1
	19.430
	93.500
	.000


Source: Data obtained from field, and Results obtained from IBM-SPSS 29.0
Homogeneity/ homoscedasticity Test

Results in Table 7 shows a significant Levene statistics value indicates that the data was not homogeneous and Levene statistics is considered to be significant when p is equal or less to 0.05. This is an indication that the data was homogeneous and meets the assumption for regression model analysis.

Table 22: Homogeneity /Homoscedasticity Test

	
	Levene Statistic
	df1
	df2
	Sig. (p)

	Psychological Barriers
	1.089
	11
	74
	0.382


Source: Data obtained from field, and Results obtained from IBM-SPSS V29.0

Regression Coefficients

The results presented in Table 8 show that psychological barriers had a significant positive effect on adoption (β = 0.493, t (372) = 7.477, p < 0.05). This implies that a one-unit improvement in psychological barriers could lead to a 49.3% increase in the adoption of agroecological practices.

Table 23: Regression Coefficients

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	(Constant)
	.397
	.236
	
	1.676
	.002

	Psychological Barriers
	. 493
	. 066
	. 526
	7.477
	.000


b. Dependent Variable: Adoption of Agroecological Practices
Source: Field Data (2025)
Discussion of Findings

The findings in this study revealed a strong positive correlation between psychological barriers and the adoption of agroecological practices, with a highly significant p-value of 0.000 (P < 0.05). This outcome implies that psychological factors such as attitudes, beliefs, fear of change, and lack of confidence play a crucial role in shaping farmers’ decisions to adopt sustainable farming methods. When psychological barriers are reduced or effectively managed, there is a substantial increase in the adoption rate of agroecological practices, promoting sustainability among smallholder farmers. Similar findings reported by Mwajabu et al. (2023) who found that farmers' perceptions and attitudes significantly influenced their uptake of agroforestry practices. In Mexico’s Chiapas region, García-López and Smith (2018) reported that farmers with positive psychological readiness were more likely to adopt organic farming techniques. Furthermore, research conducted in Kenya’s Rift Valley (Mwangi et al., 2021) has consistently shown that training and awareness programs aimed at overcoming psychological barriers play a crucial role in increasing farmers’ adoption of sustainable agricultural practices.
The theoretical foundation of these findings can be linked to the Theory of Planned Behavior (Ajzen, 1991), which posits that individual attitudes, subjective norms, and perceived behavioral control shape intention and behavior change. Additionally, Rogers' Diffusion of Innovations Theory (Rogers, 2003) explains how psychological readiness influences the adoption rate of new practices. Finally, Bandura’s Social Cognitive Theory (Bandura, 1986) highlights the importance of self-efficacy and outcome expectations in behavioral adoption, further supporting the significance of psychological factors in this context.
CONCLUSION AND RECOMMENDATIONS

The extent is high to which psychological barriers, including farmers’ perceptions, attitudes, and fears, significantly affect the adoption of agroecological practices. Many smallholder farmers’ exhibit skepticism and resistance to change due to a lack of confidence in new methods, fear of crop failure, and uncertainty about potential benefits. These mental blocks reduce their willingness to adopt sustainable farming techniques despite available evidence of benefits. Overcoming these psychological barriers requires targeted education, training programs, and continuous awareness campaigns to shift mindsets and build positive attitudes toward agroecology. Behavioral change strategies that involve farmer-to-farmer learning and demonstration plots have proven effective in enhancing trust and acceptance. Therefore, addressing these psychological factors is critical for increasing adoption rates and ensuring sustainable agricultural development among smallholders.
Agricultural officers should design and facilitate education campaigns aimed at shifting farmers’ perceptions and attitudes toward agroecological practices. Incorporating behavioral change communication strategies, such as farmer field schools, demonstration plots, and peer learning groups, can build farmers’ confidence and reduce psychological barriers associated with adopting new methods. Agricultural officers should actively participate in translating national agricultural policies into local action plans. They can promote incentives such as subsidies for organic inputs and encourage the formal recognition of sustainable farming in district agricultural development frameworks. Ensuring that agroecological practices are prioritized in local strategies will facilitate broader adoption.
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