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Original Research Article
Determinants of Agricultural Commercialization: A Study from North Karnataka, India

ABSTRACT

Aim: Agriculture has been the bedrock of India's economy for centuries, providing livelihoods for a significant portion of the population. The present study aimed to assess the factors determining commercialization of agriculture in the study area. 
Specific Objective of the Study: To assess the factors determining commercialization of agriculture in North Karnataka.
Place and duration of the study: The present study was conducted in the Dharwad and Gadag districts (Cluster-I) and the Belagavi and Bagalkote districts (Cluster-II) of North Karnataka, with a focus on the gross irrigated area, during the agricultural year 2022-23.

Methodology: The study was based on primary data collected from 240 farm households using personal interview method. It employed descriptive statistics and calculated the Household Crop Commercialization Index (CCI) to measure the extent of agricultural commercialization, along with the Tobit Regression to assess the factors determining commercialization of agriculture in the study area.
Result and discussion: The study revealed an overall Crop Commercialization Index (CCI) of 89.54 per cent in the cluster-I and 96.02 per cent in the cluster-II, indicating a disparity in the degree of crop commercialization, prevalence of sugarcane cultivation, a commercial crop, among farmers in the cluster-II contributed to higher commercialization in the study area. Tobit model estimates showed that agricultural land (coefficient of 0.26) and fertilizer usage (coefficient of 0.47) had a significant positive impact on commercialization. In contrast, pesticide usage (coefficient of -0.18) negatively affected commercialization. Larger landholdings and increased fertilizer usage enhanced production capacity and yield, supported higher commercialization.
Keywords: Agricultural commercialization; Crop Commercialization Index; Farm Households; Tobit Regression.
1. INTRODUCTION
Agriculture has long been central to India’s economy, providing livelihoods for a majority of its population and ensuring food security while contributing significantly to socio-economic development. Over the years, the sector has undergone substantial transformations, with commercialization being one of the most critical changes. Agricultural commercialization refers to the transition from subsistence farming to market-oriented production, where crops are cultivated primarily for sale rather than household consumption (Pingali and Rosegrant, 1995).
Commercialization involves increased participation in input and output markets, focusing on cash crops over integrated farming systems. In India, the marketed surplus ratio of major crops like rice and wheat has seen significant growth, rising from approximately 60 per cent and 55 per cent in the 1990s to 80 per cent and 75 per cent, respectively, by 2020 However, regional disparities persist, with areas benefiting from the Green Revolution achieving higher commercialization rates, while regions with adverse agro-climatic conditions remain semi-commercial. The transition to fully commercialized agriculture demands access to credit, quality inputs and modern agricultural technologies (Pingali et al., 2019).
Recent decades have witnessed remarkable changes in Indian agriculture, marked by increasing commercialization and diversification. These include the adoption of new crop varieties, a shift towards cash crops, expanded livestock and fisheries activities and advancements in biotechnology, aquaculture and horticulture (Parihar, 2023). These developments reflect a broader trend toward market-driven and high-tech agriculture.
The impacts of commercialization are multifaceted, influencing both economic growth and farmer well-being. By enabling increased participation in trade, commercialization enhances average farm income, reduces income inequality and improves living standards. It is quantified in the present study through the ratio of the gross value of crop sales to the gross value of total crop production, effectively capturing market-oriented behaviour.
The roots of agricultural commercialization in India trace back to British colonial policies in the 19th century, driven by the need to support British industries and generate export revenue. The introduction of a money economy and cash-based land revenue systems compelled farmers to sell produce in markets. This shift fostered the emergence of a rural merchant class and integrated Indian agriculture into global markets, though primarily for cash crops like cotton, jute, tea and coffee. The construction of railways and the opening of the Suez Canal facilitated the export of agricultural commodities, reducing transportation costs and expanding market access.
However, commercialization during the colonial era was largely exploitative, prioritizing British interests over domestic agricultural development. Limited investment in technology and infrastructure and an emphasis on cash crops often came at the cost of food security, contributing to famines such as the 1866 Odisha famine. Today, the level of commercialization varies across regions and households, influenced by factors like landholding size, irrigation facilities and technological access. Households with larger landholdings and better resources are more likely to engage in commercial agriculture, highlighting persistent inequalities in the benefits of commercialization (Deshpande and Prabhu, 2005). Therefore, the present was conducted to uncover the forces driving agricultural commercialization, assess its extent in North Karnataka.
2. METHODOLOGY

The study utilized primary data pertaining to the agricultural year 2022-23 collected from 240 sample respondents selected using a multistage purposive random sampling technique. Initially, four districts in North Karnataka were purposively chosen based on gross irrigated area which were further categorized into two groups: the cluster-I (comprising Dharwad and Gadag) and the cluster-II (comprising Belagavi and Bagalkote). In the next stage, two talukas from each district were purposively selected, one with the highest and one with the lowest gross irrigated area. Further, three villages were randomly chosen from each taluka. Finally, from each village, 10 farm households (6 small, 3 medium and 1 large farmer) were selected based on the average proportion of farmer categories in the study area Consequently, the sample comprised 240 respondents, across 24 villages in eight talukas of four districts in North Karnataka.

2.1 Crop Commercialization Index (CCI)

In the present study, household Crop Commercialization Index (CCI) was used to estimate the extent of commercialization. The CCI is an important metric used to assess the degree to which crops produced by a farmer are sold in the market rather than consumed by the household. This index is crucial for understanding agricultural commercialization and its impact on rural economies and household welfare. CCI is defined as the proportion of the output which has been sold (Braun and Kennedy, 1994 and Muriithi and Matz, 2015). 

The most commonly used formula for the CCI is:
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 * 100                          (1)                                           

CCI = Household Crop Commercialization Index

hhi = ith household

The value of zero indicates that the farmer is totally subsistence and the value closer to hundred depicts that the farmer is highly commercialized.  

2.2 Tobit Model

In the study it is assumed that the decision of commercialization and the level of commercialization are affected by the same set of variables (factors) i.e., the variables that influence the decision to commercialize also surge the extent of commercialization. The Tobit regression model, developed by Tobin in 1958, is used to estimate linear relationships between variables when there is censoring in the dependent variable. The censoring means that the dependent variable is only observed within certain limits.


The Tobit model assumes that the decision to commercialize and the level of commercialization are influenced by the same set of variables. The observed dependent variable Yj for observations j = 1,…….,n satisfies:

Yj = max (Yj*, 0)                                                         (2)

Where, the Yj*’s are latent (unobserved) variables generated by the classical linear regression model

Yj* = β1Xj + Uj                                                                                             (3) 

Where,

            Xj = vector of regressors, possibly including 1 for the intercept.

            β = corresponding vector of parameters.

           Uj = model errors, assumed to be independently normally distributed: Uj ~ N (0, σ2)

An observation of zeros on the dependent variable could mean either a “true” zero or censored data or Yj would always equal Yj* and the true model would be linear regression and not Tobit.  


Given the assumptions, the following model is used to identify the variables affecting the level of commercialization:

Y*i = β0 + β1 X1 + β2 X2 +……+ β10 X10 + ei
                    (4)


Where,

Y*i = latent (unobserved) variable for observation i

β0 = intercept term in the regression model

β1, β2,……,βn = coefficients for the independent variables

Xi = values of the independent variables for observation i
X1 = Age (No.), X2 = Gender (male =1; female = 0), X3 = Education (No. of years), X4 = Family Size (No.), X5 = Agricultural Land (ha), X6 = Non-farm Income ([image: image3.png]


/year), X7 = Social Participation (participant = 1; non-participant = 0), X8 = Agricultural Asset Value ([image: image4.png]


), X9 = Fertilizer Usage ([image: image5.png]


) and X10 = Pesticide Usage ([image: image6.png]


)

ei = error term for observation i

The Tobit model parameters do not directly correspond to changes in the dependent variable brought about by changes in the independent variables. Instead, the marginal effects need to be calculated.

According to Greene (2002), the marginal effect is calculated using the following formula:
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                                                         (5)


Here, 
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 = probability density function of the standard normal distribution
In the present study, R software package version 4.3.1 was used to run the Tobit regression model to determine the factors affecting commercialization of agriculture. The crop commercialization index calculated in the study is censored and continuous, with values varying from zero to 100. This indicates a corner solution situation, where a farmer may choose not to commercialize the crop at all, opting to use the produce completely for household consumption instead. In this context, a zero-commercialization index represents a farmer’s decision not to sell the produce and this zero value is considered a valid observation. The Tobit model is appropriate here because it accounts for the censoring of the dependent variable. The dataset contains true zeros representing the actual choice of farmers not to commercialize. The Tobit models may represent a valid choice when the zeros and the positive observations are driven by the same mechanism (Amore and Murtinu, 2019). In this study, it is presumed that the decision to commercialize and the extent of commercialization are determined by the same process or the same set of variables (Penalver, 2019).

3. RESULTS AND DISCUSSION

3.1 Commercialization Index between Cluster-I and Cluster-II

The Crop Commercialization Index (CCI) across the study area, comparing cluster-I and cluster-II farm households, is detailed in Table 1. In the cluster-I, CCI values varied by district: Dharwad had a CCI of 88.71 per cent, while Gadag had a CCI of 90.36 per cent. The overall CCI for the cluster-I was 89.54 per cent. Conversely, the cluster-II exhibited higher CCI values, with Belagavi recorded a CCI of 96.89 per cent and Bagalkote showed a CCI of 95.15 per cent. The overall CCI for the cluster-II was 96.02 per cent. In the cluster-I, the CCI was significantly lower, reflects a lower level of crop commercialization compared to the cluster-II, where the CCI was higher. This disparity indicates that cluster-I experienced lower agricultural commercialization, which may negatively impact household income generation. This finding aligns with previous research, which reported mean CCI values of 0.66 for maize, 0.83 for potatoes and 0.73 for cabbage (Zantsi and Nkunjana, 2018). Additionally, prevalence of sugarcane cultivation, a commercial crop, among farmers in the cluster-II contributed to higher commercialization in the study area. Therefore, reject the null hypothesis and accept the alternative hypothesis that, the level of commercialization is very high in the study area.

Table 1: Commercialization Index between Cluster-I and Cluster-II Farm Households in the Study Area
	Variable
	Cluster-I (n=120)
	Cluster-II (n=120)

	
	Dharwad (n=60)
	Gadag (n=60)
	Belagavi (n=60)
	Bagalkote (n=60)

	Crop Commercialization Index (CCI) (%)
	88.71
	90.36
	96.89
	95.15

	
	89.54
	96.02


3.2 Estimates of Tobit Model for Determinants of Commercialization 

Table 2 provides the Tobit model estimates for the factors influencing commercialization among the sampled farm households. The study found that, the intercept was 0.81 (SE = 0.07), significant at the one per cent level. Age had a coefficient of -0.09 (SE = 0.05), indicates a decrease in commercialization with each additional year. Gender had a coefficient of 0.01 (SE = 0.06), which was not significant. Education had a coefficient of -0.04 (SE = 0.04), suggests increased education was linked to reduced commercialization. Family size had a coefficient of 0.08 (SE = 0.06), indicates larger families were associated with higher commercialization. Agricultural land had a coefficient of 0.26 (SE = 0.03), significant at the one per cent level, showed larger landholdings were positively related to commercialization. Non-farm income had a coefficient of 0.07 (SE = 0.06), positively associated with commercialization and social participation had a coefficient of -0.03 (SE = 0.02). Agricultural asset value had a coefficient of -0.10 (SE = 0.07). Fertilizer usage had a coefficient of 0.47 (SE = 0.13), significant at the one per cent level, showed strong positive association. Pesticide usage had a coefficient of -0.18 (SE = 0.04), significant at 10 per cent level of significance, suggests a negative impact on commercialization (Fig 1). 

Agricultural land and fertilizer usage showed positive significant impact on commercialization in the study area i.e., one unit increase in agricultural land and fertilizer usage increases the level of commercialization by 0.26 and 0.47 per cent, respectively. Larger landholdings and increased fertilizer usage enhanced production capacity and yield, supported higher commercialization. Conversely, pesticide usage negatively impacted commercialization in the study area i.e., one unit increase in pesticide usage decreases the level of commercialization by 0.18 per cent. Pesticide usage may have raised production cost or lowered crop quality, leading to a negative effect on commercialization. A similar study by Tafesse et al. (2020) showed that variables age, education level, total cultivated land and transport access were found statistically significant. Therefore, reject the null hypothesis and accept the alternative hypothesis that, the main drivers of commercialization are land size and fertilizer usage of farm households.
Table 2: Estimates of Tobit Model for Determinants of Commercialization in the Study Area

(n=240)

	Parameter
	Coefficients
	Standard Error
	p-value
	Expected Sign

	Intercept
	0.81***
	0.07
	0.00
	

	Age (No. of years)
	-0.09
	0.05
	0.14
	-

	Gender (male = 1; female = 0)
	0.01
	0.06
	0.65
	+

	Education (No. of years)
	-0.04
	0.04
	0.31
	+

	Family Size (No.)
	0.08
	0.06
	0.19
	+

	Agricultural Land (ha)
	0.26***
	0.03
	0.01
	+

	Non-farm Income ([image: image11.png]


/year)
	0.07
	0.06
	0.48
	+

	Social Participation

(participant = 1; non-participant = 0)
	-0.03
	0.02
	0.25
	+

	Agricultural Asset Value ([image: image12.png]


)
	-0.10
	0.07
	0.14
	+

	Fertilizer Usage ([image: image13.png]


)
	0.47***
	0.13
	0.00
	+

	Pesticide Usage ([image: image14.png]


)
	-0.18*
	0.04
	0.06
	+


Note: ***, * represents Significance at one per cent and 10 per cent level, respectively
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Fig 1: Graphs Representing the Tobit Model Results for Determinants of Commercialization in the Study Area
4. CONCLUSION

The study sheds light on the patterns, determinants and disparities in agricultural commercialization across North Karnataka. It highlights the stark differences in Crop Commercialization Index (CCI) values between Cluster-I (Dharwad and Gadag) and Cluster-II (Belagavi and Bagalkote), with Cluster-II achieving significantly higher commercialization levels. This disparity underscores the influence of regional factors, such as the prevalence of commercial crops like sugarcane and the availability of irrigation facilities, which are more pronounced in Cluster-II.
The analysis using the Tobit model reveals key determinants of agricultural commercialization in the region. Larger landholdings and higher fertilizer usage were found to significantly enhance commercialization, emphasizing their role in boosting production and enabling market-oriented behaviour among farm households. However, pesticide usage exhibited a negative impact, likely due to increased production costs or reduced crop quality. Other variables, such as age, education and social participation, showed varying degrees of influence, but their effects were not statistically significant in this study.
The findings underscore the dual nature of agricultural commercialization. On the one hand, it promotes economic growth, improves farm incomes and supports regional development. On the other hand, it highlights persistent inequalities in access to resources and technology, which limit the ability of smaller or less-equipped households to participate fully in commercial agriculture.
The study also reiterates the historical and systemic factors influencing commercialization, tracing back to colonial policies that integrated Indian agriculture into global markets. While the region has made significant strides since then, the transition to fully commercialized, inclusive and sustainable agriculture requires a concerted effort from policymakers, researchers and farming communities.
The study highlights the critical need to address regional disparities and resource inequalities to harness the full potential of agricultural commercialization in North Karnataka. By focusing on the main drivers of commercialization, such as land size and fertilizer usage and mitigating challenges like pesticide costs, the region can achieve balanced and sustainable agricultural growth.
5. POLICY IMPLICATIONS

Policy interventions are essential to bridge the gaps identified in the present study and promote inclusive commercialization. Recommendations include improving access to quality inputs, such as fertilizers and seeds, expanding irrigation infrastructure and strengthening agricultural cooperatives for better market access and collective bargaining. Encouraging sustainable farming practices and providing targeted support for small and medium-sized farmers will further aid in achieving equitable growth.
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