



Factors Influencing the Adoption of Natural Farming: A,
 Economic, Sociological, and Environmental Analysis
ABSTRACT
This
 study investigates the factors influencing the adoption of natural farming among farmers in selected
 Himachal Pradesh, India districts. Utilizing a multistage random sampling approach, 384 farmers practicing natural farming were surveyed to analyze demographic, economic, sociological, and environmental factors. Analysis of variance (ANOVA) revealed significant differences in adoption influenced by age, income, and sociological factors, while gender showed varied impacts across economic and environmental dimensions. The findings underscore the importance of tailored interventions to promote sustainable agricultural practices, contributing to environmental conservation and economic resilience. Policy implications and future research directions are discussed to enhance the scalability of natural farming.
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INTRODUCTION

Natural farming, a sustainable agricultural practice emphasizing minimal chemical inputs and ecological harmony, has gained prominence as a viable alternative to conventional farming. This approach promotes soil health, biodiversity, and long-term environmental sustainability while reducing farmers' dependency on costly external inputs (Palekar, 2006). In the context of global challenges such as climate change, soil degradation, and food security, natural farming offers a pathway to resilient agricultural systems (FAO, 2018). In India, initiatives like the Zero Budget Natural Farming (ZBNF) model have been adopted to address economic and ecological concerns, particularly in states like Himachal Pradesh, where smallholder farmers dominate (Khanna & Kaur, 2020).

The adoption of natural farming is influenced by a complex interplay of demographic, economic, sociological, and environmental factors. Demographic characteristics, such as age and gender, shape farmers' willingness to transition to sustainable practices (Dessart et al., 2019). Economic factors, including income levels, determine the feasibility of adopting low-cost farming methods (Azam & Banumathi, 2015). Sociological factors, such as community influence and cultural norms, play a critical role in shaping farmers' attitudes toward innovation (Rogers, 2003). Additionally, environmental awareness drives adoption, as farmers recognize the long-term benefits of sustainable practices (Chang et al., 2024). Understanding these factors is essential for designing effective policies to scale natural farming.

This study aims to examine the factors influencing the adoption of natural farming among farmers in Himachal Pradesh, India. Using a purposive and multistage random sampling approach, the research analyzes primary data from 384 farmers across 12 districts. The study employs Analysis of Variance (ANOVA) to assess the impact of demographic (age, gender, income), economic, sociological, and environmental factors on adoption. The findings contribute to the growing body of literature on sustainable agriculture by identifying key drivers and barriers to natural farming adoption. By aligning with global sustainable development goals (SDGs), particularly SDG 2 (Zero Hunger) and SDG 13 (Climate Action), this research underscores the urgency of promoting eco-friendly farming practices (United Nations, 2015). The results offer insights for policymakers, extension workers, and researchers to foster sustainable agricultural transitions.
IMPORTANCE OF NATURAL FARMING

Natural farming is pivotal for sustainable agriculture, offering ecological and economic benefits. It enhances soil fertility by promoting microbial activity and organic matter, reducing the need for synthetic fertilizers (Palekar, 2006; Sharma, 2025). This practice mitigates environmental degradation, conserves water, and sequesters carbon, contributing to climate change mitigation (FAO, 2018). Economically, natural farming reduces input costs, making it accessible for smallholder farmers (Khanna & Kaur, 2020). It also fosters biodiversity by maintaining natural ecosystems, supporting pollinators, and pest control (Altieri, 1999). Socially, it empowers farmers by promoting self-reliance and resilience against market fluctuations (Shiva, 2016). In India, natural farming aligns with national policies like the National Mission for Sustainable Agriculture, enhancing food security and rural livelihoods (Government of India, 2018).

REVIEW OF LITERATURE

The adoption of natural farming has been extensively studied, with research highlighting the role of demographic, economic, sociological, and environmental factors. Demographic factors, such as age and gender, significantly influence farmers' willingness to adopt sustainable practices. Younger farmers are often more open to innovation due to higher risk tolerance (Knowler & Bradshaw, 2007), while gender differences affect access to resources and decision-making (Doss & Morris, 2001). Economic factors, including income and access to credit, determine the feasibility of transitioning to natural farming. Studies indicate that higher-income farmers are better positioned to adopt sustainable practices due to financial stability (Azam & Banumathi, 2015; Kassie et al., 2013).

Sociological factors, such as social networks and cultural norms, shape farmers' attitudes toward natural farming. Rogers' (2003) diffusion of innovations theory emphasizes the role of peer influence and community support in adoption decisions. Farmers embedded in cooperative networks are more likely to adopt sustainable practices (Micheels & Nolan, 2016). Environmental factors, including awareness of climate change and soil health, drive adoption. Farmers with greater environmental consciousness are more inclined to adopt natural farming to mitigate ecological degradation (Chang et al., 2024; Stern, 2000). However, barriers such as a lack of technical knowledge and market access hinder adoption (Pretty et al., 2018).

In the Indian context, studies on Zero Budget Natural Farming (ZBNF) highlight its potential to reduce input costs and enhance soil health (Khanna & Kaur, 2020). Research in Himachal Pradesh underscores the role of government support and extension services in promoting natural farming (Sharma & Singh, 2019). However, gaps remain in understanding the interplay of demographic, economic, sociological, and environmental factors in diverse agroecological settings. This study addresses these gaps by analyzing primary data from farmers practicing natural farming, contributing to the literature on sustainable agriculture.

METHODOLOGY

Sampling design for farmers who adopted Natural Farming

A purposive sampling approach was employed to identify districts where farmers actively practiced Natural Farming.

· Multistage random sampling was used for the selection of farmers practicing natural farming. 

· In the first stage, one block was selected from each district where the proportion of farmers practicing Natural Farming was highest.

Table 1: List of the blocks with the highest number of Natural Farming farmers

	Sr. No.
	District
	Name of the Block
	Total no. of Farmers

	1.
	Kangra
	Bhawarna
	2603

	2.
	Mandi
	Karsog
	3197

	3.
	Hamirpur
	Nadaun
	1998

	4.
	Bilaspur
	Bilaspur
	1958

	5.
	Kinnaur
	Pooh
	646

	6.
	L & S
	Lahaul
	332

	7.
	Shimla
	Chaupal
	1506

	8.
	Chamba
	Bhattiyat
	2014

	9.
	Sirmaur
	Nahan
	1509

	10.
	Kullu
	Kullu
	2392

	11.
	Solan
	Solan
	1900

	12.
	Una
	Bangana
	1973

	
	Total
	22,028


· In the second stage, the highest panchayats with the maximum number of farmers who adopted Natural Farming were selected in each block. 
· In the third stage, farmers who had adopted Natural farming were purposively selected from each village to collect primary data. The sample size for each panchayat was determined using the relative proportion method. Consequently, a total sample of 384 farmers who have adopted natural farming was selected, based on Cochran's formula for a known population.
RESULTS: 

Analysis of variance (ANOVA) for demographic and factors towards the adoption of Natural Farming

The following hypothesis is proposed in this case:

H0
: 
There is no significant difference in factors responsible for adopting natural farming among the respondents
.
4.3.2 
Analysis of variance (ANOVA) examining the influence of demographic profiles and Economical factors 

The descriptive statistics indicate that males had a slightly higher mean score (M = 2.45) compared to females (M = 2.39), suggesting a marginal difference in economic factors between genders. Levene’s test of homogeneity of variances yielded a significant result (p=0.001 = 0.001p=0.001), indicating that the assumption of homogeneity of variance is violated. However, the robust tests of equality of means (Welch and Brown-Forsythe) revealed non-significant results (p=0.246, p = 0.246, p=0.246), implying that there is no statistically significant difference in economic factors between male and female respondents, hence H0 is accepted.

Table 2
Analysis of variance (ANOVA) for demographic and Economical factors towards adoption of Natural Farming
	Gender
	Test of Homogeneity of Variances
	Robust Tests of Equality of Means

	Gender
	Mean
	SD
	Levene statistic
	Sig.
	
	Statistic
	Sig.

	Male
	2.45
	0.45
	11.454
	0.001
	Welch
	1.349
	0.246

	Female
	2.39
	0.60
	
	
	Brown-Forsythe
	1.349
	0.246

	Total
	2.41
	0.55
	
	
	
	
	

	Descriptive
	Test of Homogeneity of Variances
	Anova

	Age Group
	Mean
	SD
	Levene statistic
	Sig.
	
	Df
	F
	Sig.

	Under 20 Years
	2.22
	0.47
	1.036
	0.396
	Between Groups
	5
	3.495
	0.004**

	21-30 Years
	2.27
	0.51
	
	
	

Within Groups

 
	378

 
	 
	 

	31-40 Years
	2.39
	0.48
	
	
	
	
	
	

	41-50 Years
	2.37
	0.58
	
	
	
	
	
	

	51-60 Years
	2.68
	0.57
	
	
	
	
	
	

	Above 61 Years
	2.43
	0.56
	
	
	
	
	
	

	Total
	2.41
	0.55
	
	
	
	
	
	

	Annual Income
	Mean
	SD
	Levene statistic
	Sig.
	Robust Tests of Equality of Means

	Less than 2.5 Lakhs
	2.36
	0.62
	12.204
	0.000
	Welch
	8.945
	0.000**

	2.5-5 Lakhs
	2.41
	0.42
	
	
	Brown-Forsythe
	6.782
	0.000**

	5-10 Lakhs
	2.60
	0.40
	
	
	
	
	

	More than 10
	2.75
	0.29
	
	
	
	
	

	Total
	2.41
	0.55
	
	
	
	
	


The analysis of economic factors across different age groups highlights that respondent aged 51–60 years reported the highest mean score (M = 2.68, SD = 0.57), followed by those above 61 years (M = 2.43, SD = 0.56). The lowest mean is observed in the below 20 years age group (M = 2.22, SD = 0.47), suggesting that older respondents may perceive economic factors differently than younger ones. The results of Levene’s test (p = 0.396) confirm that the assumption of homogeneity of variance holds, meaning the spread of responses across different age groups is relatively uniform. The ANOVA results (F = 3.495, p = 0.004) indicate a statistically significant difference in economic factors across age groups, and H0 is rejected.

The mean values for economic factors across different income groups indicate a clear trend: respondents with an annual income of more than ₹10 lakh have the highest mean (M = 2.75, SD = 0.29), while those less than ₹2.5 lakh income group have the lowest (M = 2.36, SD = 0.62). This suggests that higher-income individuals may have better financial stability, leading to lower perceived economic factors. Levene’s test (p = 0.000) indicates unequal variances, suggesting variability in responses across income groups. The results of Welch’s test (p = 0.000) and Brown-Forsythe’s test (p = 0.000) confirm that the observed differences are statistically significant, implying that economic factors are significantly influenced by income levels, and H0 is rejected.

4.3.3 
Analysis of variance (ANOVA) examining the influence of demographic profiles and Sociological factors

The analysis of the table presents the descriptive statistics and ANOVA results for the sociological factor across genders. The mean score for males (M = 4.30, SD = 0.47) was higher than that for females (M = 4.06, SD = 0.51). Levene's test for homogeneity of variance indicated a non-significant result (p = 0.317), signifying that the assumption of homogeneity of variance is met. The ANOVA results showed a statistically significant difference between genders (F = 5.211, p = 0.000), indicating that gender has a significant impact on the sociological factor, and H0 is rejected.
Table 3
Analysis of variance (ANOVA) for demographic and Sociological factors towards adoption of Natural Farming
	Descriptive
	Test of Homogeneity of Variances
	Anova

	Gender
	Mean
	SD
	Levene statistic
	Sig.
	
	Df
	F
	Sig

	Male
	4.30
	0.47
	1.004
	0.317
	Between Groups
	1
	5.211
	0.000**

	Female
	4.06
	0.51
	
	
	Within Groups

 
	382

 
	 

 
	 

 

	Total
	4.15
	0.51
	
	
	
	
	
	

	Age Group
	Mean
	SD
	Levene statistic
	Sig.
	Anova

	Under 20 Years
	4.31
	0.51
	0.617
	0.053
	
	Df
	F
	Sig

	21-30 Years
	4.38
	0.51
	
	
	Between Groups
	5
	4.009
	0.001**

	31-40 Years
	4.20
	0.51
	
	
	



Within Groups
	378
	
	

	41-50 Years
	4.12
	0.52
	
	
	
	
	
	

	51-60 Years
	4.02
	0.44
	
	
	
	
	
	

	Above 61 Years
	3.82
	0.36
	
	
	
	
	
	

	Total
	4.15
	0.51
	
	
	
	
	
	

	Annual Income
	Mean
	SD
	Levene statistic
	Sig.
	Robust Tests of Equality of Means

	Less than 2.5 Lakhs
	4.09
	0.51
	11.457
	0.000
	
	Statistic
	Sig

	2.5-5 Lakhs
	4.21
	0.55
	
	
	Welch
	5.060
	0.000**

	5-10 Lakhs
	4.18
	0.39
	
	
	Brown-Forsythe
	 6.823
	0.001**

	More than 10
	4.46
	0.28
	
	
	
	
	

	Total
	4.15
	0.51
	
	
	
	
	


This table examines the variation in the sociological factor across different age groups. The mean values suggest that the highest mean was recorded in the 21-30 years age group (M = 4.38, SD = 0.51), while the lowest mean was found in the above 61 years age group (M = 3.82, SD = 0.36). Levene’s test for homogeneity of variance was marginally non-significant (p = 0.053), implying that variance across groups is somewhat inconsistent. The ANOVA results indicate a statistically significant difference among age groups (F = 4.009, p = 0.001), suggesting that age plays a significant role in influencing the sociological factor, and H0 is rejected.
Further, this table presents the analysis of annual income by the sociological factor. The results indicate that respondents earning more than 10 lakhs per year report the highest mean (M = 4.46, SD = 0.28), while those in the lowest income category (Less than ₹ 2.5 lakhs) have the lowest mean (M = 4.09, SD = 0.51). Levene’s test is significant (p = 0.000), suggesting that variance across income groups is unequal. Consequently, a robust test for equality of means was used, where Welch’s test (p = 0.000) and Brown-Forsythe’s test (p = 0.001) both indicate a significant difference across income groups, and H0 is rejected. This suggests that respondents with higher incomes perceive the sociological factor more positively compared to those with lower incomes.
4.3.5 
Analysis of variance (ANOVA) examining the influence of demographic profiles and Environmental factors

Table 4 presents the descriptive statistics and ANOVA results for gender concerning the environmental factor. The highest mean score is 3.81 (SD = 0.33) for females, while males have a lower mean score of 3.63 (SD = 0.35). Levene’s test for homogeneity of variances is significant (p = 0.000), indicating a violation of the homogeneity assumption. Therefore, robust tests were applied, where Welch’s test (p = 0.000) and Brown-Forsythe’s test (p = 0.000) are both significant, suggesting a statistically significant difference in environmental factor scores between genders; hence, H0 is rejected.

Table 4
Analysis of variance (ANOVA) for demographic and Environmental factors towards adoption of Natural Farming
	Descriptive
	Test of Homogeneity of Variances
	Robust Tests of Equality of Means

	Gender
	Mean
	SD
	Levene statistic
	Sig.
	
	Statistic
	Sig.

	Male
	3.63
	0.35
	13.375
	0.000
	Welch
	12.720
	0.000**

	Female
	3.81
	0.33
	
	
	Brown-Forsythe

 
	12.720

 
	0.000**

 

	Total
	3.74
	0.25
	
	
	
	
	

	Age Group
	Mean
	SD
	Levene statistic
	Sig.
	Robust Tests of Equality of Means

	Under 20 Years
	3.57
	0.27
	4.255
	0.001
	
	Statistic
	Sig.

	21-30 Years
	3.79
	0.55
	
	
	Welch
	1.364
	0.254

	31-40 Years
	3.79
	0.53
	
	
	Brown-Forsythe

 
	1.124

 
	0.350

 

	41-50 Years
	3.74
	0.50
	
	
	
	
	

	51-60 Years
	3.69
	0.36
	
	
	
	
	

	Above 61 Years
	3.58
	0.43
	
	
	
	
	

	Total
	3.74
	0.49
	
	
	
	
	

	Annual Income
	Mean
	SD
	Levene statistic
	Sig.
	Robust Tests of Equality of Means

	Less than 2.5 Lakhs
	3.78
	0.53
	22.698
	0.000
	
	Statistic
	Sig

	2.5-5 Lakhs
	3.81
	0.42
	
	
	Welch
	5.060
	0.000**

	5-10 Lakhs
	3.39
	0.30
	
	
	Brown-Forsythe
	6.823
	0.000**

	More than 10
	3.43
	0.14
	
	
	
	
	

	Total
	3.74
	0.49
	
	
	
	
	


Further, this table presents the descriptive statistics and ANOVA results for age groups concerning the environmental factor. The highest mean score is 3.79 (SD = 0.55) for the 21-30 years group, followed by 3.79 (SD = 0.53) for the 31-40 years group. The 41-50 years group has a mean score of 3.74 (SD = 0.50), followed by 3.69 (SD = 0.36) for the 51-60 years group. The lowest mean scores are 3.58 (SD = 0.43) for those above 61 years and 3.57 (SD = 0.27) for those under 20 years. The Levene’s test is significant (p = 0.001), indicating a violation of the homogeneity assumption. However, robust tests show that Welch’s test (p = 0.254) and Brown-Forsythe’s test (p = 0.350) are non-significant, suggesting no statistically significant difference in environmental factor scores across different age groups; hence, H0 is accepted.

The analysis of this table presents the descriptive statistics and ANOVA results for annual income concerning the environmental factor. The highest mean score is 3.81 (SD = 0.42) for the 2.5-5 lakh income group, followed by 3.78 (SD = 0.53) for the less than 2.5 lakh group. The lowest mean scores are 3.43 (SD = 0.14) for those earning more than 10 lakhs and 3.39 (SD = 0.30) for the 5-10 lakh income group. The overall mean score is 3.74 (SD = 0.49). The Levene’s test is significant (p = 0.000), indicating a violation of the homogeneity assumption. Robust tests confirm significant differences, with Welch’s test (p = 0.000) and Brown-Forsythe’s test (p = 0.000) both being significant; hence, H0 is rejected.

DISCUSSIONS

The present findings on the factors responsible for the adoption of natural farming align with previous research (Azam & Banumathi, 2015), indicating that demographic factors such as age, gender, and income significantly influence the adoption of organic farming practices. Similarly, few studies highlighted that behavioural factors, including sociological factors, are critical in understanding farmers’ adoption behaviour toward sustainable agricultural practices (Dessart et al. 2019). Further, environmental factors are also critical, which influence the adoption of sustainable agriculture practices (Chang et al., 2024). 
Sociological factors showed significant gender differences, with males reporting higher mean scores than females. This aligns with Rogers’ (2003) diffusion of innovations theory, suggesting that social norms and access to networks influence adoption. The significant variation across age groups, with younger farmers (21–30 years) reporting higher sociological factor scores, supports Micheels and Nolan’s (2016) findings on the role of peer influence among younger cohorts. The rejection of the null hypothesis for sociological factors across income groups indicates that wealthier farmers benefit from stronger social capital, facilitating adoption (Kassie et al., 2013).

Environmental factors exhibited significant gender differences, with females reporting higher mean scores. This finding aligns with Stern’s (2000) value-belief-norm theory, suggesting that women may prioritize environmental sustainability due to caregiving roles (Agarwal, 1992). The lack of significant variation across age groups for environmental factors contrasts with Chang et al. (2024), indicating that environmental awareness may be context-specific. The significant differences across income groups, with lower-income farmers reporting higher environmental factor scores, suggest that resource constraints drive sustainable practices among marginalized groups (Pretty et al., 2018).

These findings underscore the need for context-specific interventions to promote natural farming. While economic incentives may encourage adoption among higher-income farmers, sociological interventions, such as peer networks, are critical for younger and female farmers. Environmental education can further enhance adoption across all groups, aligning with global sustainability goals (FAO, 2018; United Nations, 2015). The study’s alignment with prior research strengthens its validity, but regional variations warrant further exploration.

POLICY IMPLICATIONS

· Market Access and Certification: Develop infrastructure for natural farming product certification and establish dedicated market channels to ensure premium prices, encouraging adoption among smallholder farmers.

· Technology Integration: Promote digital tools and mobile applications for real-time access to natural farming techniques, weather forecasts, and peer networks, particularly targeting younger farmers

· Financial Incentives: Provide subsidies and low-interest loans to reduce economic barriers for low-income farmers adopting natural farming.

· Extension Services: Strengthen training programs and farmer field schools to enhance technical knowledge and peer learning.

· Gender-Inclusive Strategies: Develop targeted outreach programs for female farmers to address sociological and environmental barriers.

· Community Networks: Promote cooperative models and farmer groups to leverage sociological factors for adoption.

· Environmental Education: Integrate climate change and soil health awareness into agricultural extension to boost environmental factor scores.

FUTURE RESEARCH AND LIMITATIONS
Future research should explore the longitudinal impacts of natural farming adoption to assess its sustainability and scalability. Investigating the role of digital platforms in disseminating knowledge could enhance outreach, particularly among younger farmers (Micheels & Nolan, 2016). Comparative studies across different Indian states would provide insights into regional variations in adoption factors (Sharma & Singh, 2019). Additionally, qualitative approaches could uncover nuanced barriers, such as cultural resistance or market access, not captured in this study (Pretty et al., 2018).

This study has limitations. The purposive sampling approach may introduce selection bias, limiting generalizability (Knowler & Bradshaw, 2007). The reliance on self-reported data may lead to response bias, particularly for sociological factors (Rogers, 2003). The study’s focus on Himachal Pradesh restricts its applicability to other agroecological contexts. Future research should employ mixed methods and broader sampling to address these gaps, ensuring robust findings for policy formulation (Dessart et al., 2019).
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