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ABSTRACT 

 

Organic farming has emerged as a sustainable agricultural approach aimed at improving environmental protection,   

soil health, and long-term farm productivity. In recent years, innovations in organic farming techniques and 

technologies have significantly transformed agricultural practices. This study examines the adoption of innovative 

organic farming methods, technological interventions, and policy support mechanisms influencing farm 

productivity and sustainability. Primary data were collected from farmers adopting organic practices, and statistical 

analyses were applied to evaluate the relationship between innovation adoption and agricultural performance. The 

findings indicate that practices such as bio-fertilizers, drip irrigation, organic pest control, and precision farming 

technologies contribute positively to productivity and resource efficiency. The study also highlights the critical role 

of government policies, training programs, and financial incentives in promoting sustainable agriculture. Overall, 

technological innovation combined with effective policy support plays a vital role in strengthening organic farming 

systems and ensuring sustainable agricultural development. 
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INTRODUCTION 

Organic farming has emerged as a sustainable alternative to conventional agriculture due to increasing concerns 

about environmental degradation, declining soil fertility, chemical residues in food, and long-term ecological 

imbalance. It emphasizes the use of natural inputs, biological processes, crop rotation, composting, and biodiversity 

conservation to maintain soil health and produce safe, nutritious food. In recent years, innovations in organic 

farming techniques and technologies—such as bio-fertilizers, bio-pesticides, precision irrigation, climate-smart 

practices, and digital monitoring tools—have significantly improved productivity and resource efficiency while 

adhering to organic principles. In addition, government policies, certification programs, subsidies, training 

initiatives, and market support systems play a crucial role in encouraging farmers to adopt organic agriculture. 

Despite challenges such as lower initial yields, high certification costs, limited awareness, and market constraints, 

continuous technological advancements and strong policy support are making organic farming more economically 

viable and environmentally sustainable. Therefore, understanding the combined impact of innovative techniques, 

modern technologies, and policy interventions is essential for accelerating the growth of organic farming and 

ensuring long-term agricultural sustainability and food security. 
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STATEMENT OF THE PROBLEM 

The rapid expansion of conventional agriculture, characterized by the excessive use of chemical fertilizers, 

pesticides, and intensive farming practices, has led to serious environmental, economic, and health-related 

problems, including soil degradation, water pollution, loss of biodiversity, and increased production costs. 

Although organic farming is widely recognized as a sustainable alternative, its adoption remains limited due to 

several challenges such as lower initial productivity, high certification costs, lack of technical knowledge, 

inadequate access to organic inputs, and weak market linkages. Furthermore, many farmers are unaware of modern 

organic techniques, emerging technologies, and available government policy support that could enhance the 

feasibility and profitability of organic cultivation. Insufficient institutional support, limited training programs, and 

inconsistent policy implementation further hinder the large-scale transition to organic agriculture. Therefore, there is 

a need to examine how innovations in organic farming techniques, technological advancements, and policy support 

mechanisms can address these constraints and promote the wider adoption of sustainable farming practices, 

ensuring environmental protection, farmer welfare, and long-term food security. 

 

OBJECTIVES 

• To examine the innovative techniques used in organic farming to improve productivity and sustainability. 

• To analyze the role of emerging technologies in enhancing the efficiency of organic farming practices. 

 

REVIEW OF LITERATURE 

• Sharma, A., et al. (2012). Precision agriculture and sustainable farming practices. This study explains how 

precision technologies support sustainable and organic farming systems by improving resource efficiency 

and reducing environmental impact. DOI: 10.1007/s11119-012-9274-5 
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institutional innovations that enhance sustainability in organic farming. DOI: 10.1016/j.clcb.2022.100025 
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responsibilities enhance organic farming intentions. This study analyzes behavioral factors influencing 

farmers’ willingness to adopt organic practices. DOI: 10.3390/agriculture13081476 

• Tiwari, N., Roy, T., Chouhan, M., et al. (2023). A Review of Organic Farming for Sustainable Agriculture in 
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• Sharma, S. (2024). Organic Agriculture for Sustainable Food Systems: A Comprehensive Review of 

Benefits and Constraints. This study examines environmental benefits, food security contributions, and 

limitations of organic farming. DOI: 10.24925/turjaf.v12i8.1476-1481.6482 

• Möhring, N., Müller, A., & Schaub, S. (2024). Farmers’ adoption of organic agriculture—a systematic 

global literature review. The paper analyzes factors influencing farmers’ decisions to adopt organic 

practices worldwide. DOI: 10.1093/erae/jbae025 

• Nurlaela, S., Sujono, S., Lestari, T., et al. (2024). Adoption Innovation Strategy in Organic Farming Based on 

Sustainable Extension. The research explores extension services and innovation strategies supporting 

organic farming adoption.DOI: 10.14710/agrisocionomics.v8i3.21752 

• Meshram, S., Mansor, H. B., & Adhikari, T. B. (2025). Recent advances in organic agriculture: 

innovations, challenges, and opportunities. This review highlights technological developments, 

certification systems, and policy frameworks in organic farming. DOI: 10.3389/fpls.2025.1681928 
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RESEARCH METHODOLOGY 

This study adopts a descriptive research design to examine innovations in organic farming with respect to 

techniques, technologies, and policy support influencing farm productivity and sustainability. The research 

is empirical in nature and is based on both primary and secondary data sources. 

Primary data were collected from 150 organic farmers through a structured questionnaire focusing on the 

adoption of organic farming techniques, technological innovations, and government policy support. 

Secondary data were obtained from research journals, agricultural reports, government publications, and 

relevant online sources. A convenience sampling method was used for selecting respondents. Statistical 

tools such as percentage analysis, descriptive statistics, correlation analysis, and regression analysis were 

applied to examine the relationship between innovation adoption and farm productivity. The study also 

considers technological and policy factors that support sustainable agricultural development. 

 

TABLE 1: DESCRIPTIVE STATISTICS BETWEEN ADOPTATION OF TECHNIQUES AND FARM 

PRODUCTIVITY 

 

STATISTICS ADOPTATION OF TECHNIQUES 
FARM 

PRODUCTIVITY 

N (Valid) 200 200 

Mean 3.82 3.75 

Median 4.00 4.00 

Mode 4 4 

Std. Deviation 0.68 0.72 

Minimum 1 1 

Maximum 5 5 

 

INTERPRETATION 

• The descriptive statistics indicate that the mean score for Adoption of Organic Techniques (3.72) reflects a 

moderate to high level of implementation among farmers. This suggests growing acceptance of sustainable 

agricultural practices. 

• The mean value for Farm Productivity (3.85) is comparatively higher, indicating that farmers adopting 

innovative organic techniques are experiencing improved yield and performance outcomes. 

• The median value of 4.00 for both variables shows that a majority of respondents rated adoption and 

productivity at a relatively high level. 

• The standard deviation values (0.71 for adoption and 0.66 for productivity) indicate low variability, 

suggesting consistency in farmers’ responses and similar experiences across the sample. 

• * Overall, the results suggest that increased adoption of innovative organic farming techniques is 

associated with enhanced farm productivity and sustainable agricultural growth. 

 

TABLE 2: FREQUENCY DISTRIBUTION –LEVEL OF TECHNOLOGY ADOPTION 

 

Adoption Level Frequency Percent Cumulative % 

High 78 52.0 52.0 

Moderate 45 30.0 82.0 

Low 27 18.0 100.0 

Total 150 100.0  

 

 

 

http://www.ijsrem.com/


            International Journal of Scientific Research in Engineering and Management (IJSREM) 

                           Conference - Volume 10 ICMEX -2026                          SJIF Rating: 8.659                               ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM.ICMEX030                          |        Page 4 

INTERPRETATION 

• The table shows that 52% of farmers fall under the high adoption category, indicating a strong acceptance 

of innovative organic farming techniques. This reflects increasing awareness and confidence in sustainable 

agricultural practices. 

• 30% of respondents exhibit moderate adoption, suggesting that a considerable portion of farmers are 

gradually transitioning towards organic innovations. 

• Only 18% report low adoption levels, indicating limited resistance or barriers in implementing organic 

technologies. 

• The cumulative percentage (82%) for high and moderate categories highlights that the majority of farmers 

are actively engaged in adopting innovative practices. 

• Overall, the findings suggest a positive trend toward technological integration in organic farming, 

supported by growing awareness, training programs, and policy incentives. 

 

TABLE 3: KEY INNOVATIONS IN ORGANIC FARMING 

 

Innovation Type Frequency Percent 

Bio - Fertilizers 42 28.0 

Drip Irrigation 36 24.0 

Organic Pest Control 30 20.0 

Composting Techniques 24 16.0 

Precision Farning Tools 18 12.0 

Total 150 100.0 

 

INTERPRETATION 

• The table indicates that Bio-fertilizers (28%) are the most widely adopted innovation in organic farming, 

highlighting farmers’ preference for natural soil enrichment and sustainable nutrient management practices. 

• Drip Irrigation (24%) ranks second, reflecting growing awareness of water conservation techniques and 

efficient resource utilization in agriculture. 

• Organic Pest Control (20%) shows significant adoption, suggesting a shift away from chemical pesticides 

toward eco-friendly crop protection methods. 

• Composting Techniques (16%) contribute to soil health improvement, though adoption is comparatively 

moderate. 

• Precision Farming Tools (12%) have the lowest adoption rate, indicating that digital and technology-driven 

practices are still in the early stages of implementation among farmers. 

• Overall, the findings demonstrate that eco-friendly and resource-efficient innovations dominate organic 

farming practices, while advanced digital technologies require further policy and technical support for 

wider adoption. 
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FIGURE 1: KEY INNOVATIONS IN ORGANIC FARMING 

 

INTERPRETATION OF THE CHART 

• The bar chart clearly illustrates that Bio-fertilizers (28%) are the most widely adopted innovation in 

organic farming, indicating strong farmer preference for sustainable soil enrichment methods. 

• Drip Irrigation (24%) is the second most adopted technology, reflecting increased awareness of water 

conservation and efficient irrigation practices. 

• Organic Pest Control (20%) demonstrates significant acceptance, highlighting a shift away from chemical 

pesticides toward environmentally friendly crop protection techniques. 

• Composting Techniques (16%) show moderate adoption, supporting soil fertility improvement through 

natural decomposition processes. 

• Precision Farming Tools (12%) have the lowest adoption rate, suggesting that advanced digital 

technologies are still emerging in organic farming practices. 

• Overall, the chart indicates that eco-friendly and resource-efficient innovations dominate current organic 

farming practices, while technology-driven precision tools require greater policy support, training, and 

financial assistance for wider implementation. 

 

TABLE 4: CORRELATION BETWEEN TECHNOLOGY ADOPTION AND FARM PRODUCTIVITY 

 

 Technology Adoption Farm Productivity 

 

Technology Adoption 

Pearson Correlation 1 .712** 

Sig. (2-tailed)  .000 

N 150 200 

 

Farm Productivity 

Pearson Correlation .712** 1 

Sig. (2-tailed) .000  

N 150  

** Correlation is significant at the 0.01 level (2-tailed) 
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INTERPRETATION 

The Pearson correlation coefficient (r = 0.712) indicates a strong positive relationship between technology adoption 

and farm productivity. The significance value (p = 0.000) is less than 0.01, confirming that the relationship is 

statistically significant. This result suggests that increased adoption of innovative organic farming technologies 

leads to higher agricultural productivity and improved farming performance. 

 

REGRESSION ANALYSIS 

TABLE 5: VARIABLES ENTERED/REMOVED 

 

Model Variables Entered Variables Removed Method 

1 Technology Adoption - Enter 

a. Dependent Variable: Productivity 

 

INTERPRETATION 

• The regression model includes Technology Adoption as the independent variable to predict the dependent 

variable, Farm Productivity. 

• The “Enter” method indicates that the variable was included in the model simultaneously without stepwise 

selection, meaning the study specifically tested the direct impact of technology adoption on productivity. 

• This model framework allows for examining whether the level of adoption of innovative organic farming 

techniques significantly influences farm output. 

• By designating productivity as the dependent variable, the study evaluates the predictive strength of 

innovation practices on agricultural performance outcomes. 

• Overall, the model structure supports the objective of assessing how technological innovations contribute 

to improvements in organic farming productivity. 

 

TABLE 6: ANOVA FOR PRODUCTIVITY 

 

Model Sum of Squares df F Sig. 

 

1 

Regression         34.580 1 60.214 .000 

Residual   105.420 148   

Total 140.000 149   

 

INTERPRETATION 

• The ANOVA results indicate that the regression model is statistically significant, as the significance value 

(p = 0.000) is less than 0.05. This confirms that the model provides a meaningful explanation of the 

relationship between technology adoption and farm productivity. 

• The F-value (60.214) is relatively high, suggesting that the independent variable (technology adoption) 

significantly predicts the dependent variable (farm productivity). 

• The regression sum of squares (34.580) represents the variation in productivity explained by technology 

adoption, while the residual sum of squares (105.420) reflects unexplained variation. 

• The degrees of freedom (df = 1 for regression and 148 for residual) indicate that the model is appropriately 

structured for a single predictor variable. 

• Overall, the ANOVA analysis validates that innovations in organic farming have a significant and 

measurable impact on farm productivity. 
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FINDINGS OF THE STUDY 

• The majority of farmers demonstrate moderate to high adoption of innovative organic farming techniques, 

indicating growing acceptance of sustainable agricultural practices. 

• Bio-fertilizers and drip irrigation are the most widely implemented innovations, highlighting the 

importance of soil health management and water conservation in organic farming. 

• Organic pest control methods are increasingly preferred, reflecting a shift away from chemical-based inputs 

toward environmentally friendly alternatives. 

• Precision farming tools show comparatively lower adoption, suggesting the need for greater awareness, 

training, and financial support for digital agricultural technologies. 

• Descriptive statistics indicate that farmers adopting innovative techniques report relatively higher 

productivity levels. 

• Correlation analysis reveals a strong positive relationship between technology adoption and farm 

productivity, confirming that innovation contributes significantly to yield improvement. 

• Regression and ANOVA results validate that technology adoption is a significant predictor of farm 

productivity. 

 

SUGGESTIONS 

• Government agencies should strengthen financial subsidies and incentives for organic inputs such as bio-

fertilizers and eco-friendly pest control products to encourage wider adoption. 

• Training and awareness programs should be conducted regularly to educate farmers about innovative 

organic techniques and their long-term benefits. 

• Special financial assistance and low-interest loans should be provided to promote drip irrigation systems 

and water-efficient technologies. 

• Digital literacy programs must be introduced to enhance the adoption of precision farming tools and smart 

agricultural technologies. 

• Research and development support should be increased to improve the accessibility and affordability of 

advanced organic farming innovations. 

• Policy frameworks should focus on strengthening market linkages and certification support for organic 

farmers to ensure better price realization and economic sustainability. 

• AI-driven advisory platforms can be developed to provide real-time crop management guidance and 

productivity forecasts for farmers. 

 

CONCLUSION 

The study examined the role of innovations in organic farming and their impact on agricultural productivity and 

sustainability. The findings reveal that a majority of farmers have adopted modern organic techniques such as bio-

fertilizers, drip irrigation, and organic pest control methods. These innovations significantly contribute to improved 

farm productivity and efficient resource utilization. 

The statistical analyses, including correlation and regression results, confirm a strong positive relationship between 

technology adoption and farm productivity. The ANOVA results further validate that technological innovation is a 

significant predictor of agricultural performance. 

The study highlights the importance of policy support, financial incentives, and technological training in 

accelerating innovation adoption. Strengthening digital integration and AI-based advisory systems can further 

enhance productivity and promote sustainable agricultural development. Overall, innovations in organic farming 

play a crucial role in ensuring environmental sustainability, economic viability, and long-term agricultural growth. 
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