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Introduction: Entrepreneurship in agricultural sector is a key enabler of rural development and economic growth. This research delves into the entrepreneurial behavior of vegetable growers involved in polyhouse protected farming and focuses on the factors that influence their entrepreneurial pursuits.

Methods: The research employed a mixed sampling methodology and the data collection was done by personally interviews. Whereas, data were analyzed using various statistical techniques including Entrepreneurial behavior index computation and Kendall’s tau correlation.

Results: The results of the study reveal noteworthy associations between factors such as farm income, experience in protected cultivation, area allocated for polyhouse cultivation and extension contact with entrepreneurial behavior. Notably, income consistently demonstrated a positive correlation with all aspects of entrepreneurial behavior, while experience and extension contact also exhibited significant positive relationships. Conversely, education level displayed a negative correlation with risk-taking ability but a positive correlation with other dimensions such as cosmopoliteness and innovativeness. However, family size and gender did not demonstrate significant associations with entrepreneurial behavior.

Discussion: The findings underscored the intricate nature of entrepreneurial behavior among vegetable growers which necessitate tailored interventions to foster entrepreneurship in this sector. The research recommends policy measures like financial incentives, enhanced access to extension services and promoting collaboration among polyhouse cultivators to encourage entrepreneurship. These initiatives aim to overcome financial barriers, improve technical knowledge and address structural challenges, ultimately fostering sustainable entrepreneurship and agricultural development.
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1 Introduction

Entrepreneurship is significantly catalyzing economic growth in most of the developing nations. It involves individuals striving for economic prosperity through innovative endeavors within conditions marked by uncertainty and scarcity of physical factors of production (Mitchell et al., 2002). Although definitions of entrepreneurship vary across literature, it is commonly described as the ability of a person to turn conceptions into profitable new endeavors. Consequently, economic development is fundamentally accelerated by entrepreneurship (Welsh et al., 2016), bringing a significant impact on society. Entrepreneurs launch new ventures not just to make money for themselves but also to foster economic growth at local and national levels. There is considerably less understanding of entrepreneurship within agriculture as well as allied fields like horticulture (Hilmi, 2018; Nukpezah and Blankson, 2017). Nevertheless, these sectors dominate the economies of many rural regions, which are often impoverished and disadvantaged (Yusoff et al., 2016). Therefore, it is thought that entrepreneurial growth is essential to lowering rural poverty and promoting wealth generation (Smit, 2004). Traditionally, the agricultural industry has been perceived to be low-tech and under the control of a significant number of local family-run businesses (Pindado and Sanchez, 2017). This has altered significantly in recent times, in part due to modernization, and these developments have allowed for the entry of fresh, creative entrepreneurs. According to recent studies, agriculture entrepreneurship significantly affects a business’s capacity to survive and grow (Lans et al., 2020; Wongnaa and Seyram, 2014; Mossie et al., 2020). However, internet technology and networks are crucial for small-scale rural businesses to thrive (Zhao and Li, 2021; Khazami et al., 2020). These are social connections that illustrate the flow of knowledge, identities, and resources involved in the development of rural production in particular and communities in general (Lee et al., 2005).

Entrepreneurship plays a vital role in enhancing farm productivity in agriculture by involving risk-taking, innovation, decision-making and information sharing to provide superior agricultural goods and services that satisfy the wants and needs of customers (Tebeka et al., 2017; Mukhtar et al., 2018). Agriculture-related entrepreneurial endeavors produce jobs and financial gain, reduce poverty and improve the standard of living (Wongnaa et al., 2019). In countries undergoing development like India, research on entrepreneurship and entrepreneurial behavior has primarily focused on small scale enterprises (SMEs) (Adom et al., 2018; Afreh et al., 2019; Obeng et al., 2014; Quaye and Acheampong, 2013). Entrepreneurial behavior has a major role in agriculture as a whole, especially in the food business sector, where proprietors of enterprises choose to take measured chances and opt wisely to create and sell premium food items (Bairwa et al., 2014; Fitz-Koch et al., 2018). The farm’s flourishing enterprises hinges upon farmers’ behavior, encompassing traits such as risk-taking ability, proactivity, self-assurance, self-efficacy, drive, high level of initiative, individual accountability, innovative thinking, and ability to make decisions (Wanose et al., 2018; Lazar et al., 2020; Thakur et al., 2020). In contrast to farmers with lower entrepreneurial behavior, individuals with higher entrepreneurial behavior likely to succeed by embracing new agricultural practices and technologies alongwith investigating new market opportunities (Kumar, 2014; Onyeneke, 2017; Olomu et al., 2020).

Protected cultivation, an advanced agricultural technique, involves controlling the microclimate around plants to shield them from adverse weather conditions such as extreme temperatures, hail storms, and heavy rains (Thakur et al., 2023a). This method, acknowledged for its ability to overcome environmental challenges, provides various benefits including improved product quality, increased yield, efficiency, and achieving fair market prices (Singh et al., 2005; Singh et al., 2007). Vegetable production has significantly increased in India over the past decades, there is a pressing need to expand vegetable production to meet rising domestic demand (Thakur et al., 2023a). Various methods, including expanding the area under vegetable crops and utilizing new agro-techniques, have been proposed to achieve this goal (Singh and Sirohi, 2008). Vegetable cultivation is essential globally, ensuring nutrition, economic resilience, and food security while also fostering environmental sustainability and offering farmers diversified income opportunities (Thakur et al., 2024). Protected cultivation emerges as a contemporary approach to address the increasing demand for vegetables and shrinking land holdings, enabling quality produce and efficient resource utilization (Santosh et al., 2017). This technique not only enhances production and productivity but also facilitates diversification and year-round supply of vegetables, particularly benefiting marginal and small farmers (Dixit, 2007). In India, the adoption of protected cultivation is relatively low compared to other countries, yet its potential to revolutionize vegetable production and address challenges such as disguised unemployment and land scarcity makes it a promising avenue for modern agriculture. Moreover, protected cultivation offers greater employment opportunities for hired and family labor, contributing to socio-economic development. As the population continues to increase and land availability decreases, the adoption of protected cultivation becomes increasingly important for sustaining agricultural production and livelihoods (Ameta et al., 2019; Thakur et al., 2023b). The objective of the present research is to explore the entrepreneurial behavior of vegetable growers in the mid hills of Himachal Pradesh, situated in the Indian Himalaya. By examining the influential factors shaping entrepreneurial behavior in this specific agricultural context, the study aims to provide valuable insights into the dynamics of entrepreneurship in the agriculture sector, particularly focusing on protected cultivation practices. Moreover, this research seeks to identify the key determinants of entrepreneurial behavior among vegetable growers and assess their implications for agricultural development. Therefore, by understanding the role of entrepreneurship in enhancing farm productivity, reducing poverty and promoting economic growth, this study aims to contribute to the formulation of policies and strategies aimed at fostering entrepreneurial initiatives, ultimately fostering sustainable agricultural development in the region.

The subsequent sections of this paper are structured as follows: The following section provides an overview of the literature reviewed, followed by an explanation of the data and methodology. In this section, we delve into the nature and sources of the data, the research design, the different stages of analysis and the techniques employed. The results and discussions are presented in subsequent sections. Finally, the last sections offer conclusion and policy implications.



2 Background and empirical evidences

This section presents the theoretical background and empirical evidence related to entrepreneurship and agri-entrepreneurial behavior of farmers. Along with this, the studies related to the factors influencing entrepreneurship and therefore the implications for agricultural development are also discussed.


2.1 Entrepreneurship

Entrepreneurship has emerged as a significant driver of economic growth across various nations, sparking sustained research interest within academia (Fitz-Koch et al., 2018; Kuratko et al., 2015). Given its interdisciplinary nature, entrepreneurship has been defined in various ways by scholars. Even small family business ventures, even on a modest scale, have a substantial impact by generating employment, fostering innovation, and shaping economies (Naminse and Jincai, 2015). Contemporary theories or entrepreneurial notions cover a wide range of perspectives, and studies on the resilience of entrepreneurs employ insights from fields including anthropology, management, finance and others (Kuratko et al., 2015). It is acknowledged that entrepreneurship promotes socioeconomic development and growth, impacting both developed and underdeveloped countries globally (Chouhan, 2015). Entrepreneurial undertakings play a crucial role in fostering innovation, thereby catalyzing economic transformation and progress. A thorough framework suggested and outlined the five fundamental components of entrepreneurship that are company concept, entrepreneurial resources, entrepreneurial environment, entrepreneurs, and organizational context (Kuratko et al., 2015). Farmers in developing nations frequently encounter issues as a result of low levels of education, a poor sense of entrepreneurial opportunities, and a lack of awareness of new products and innovations in technology, branding, and other business operations, as well as supply chain collaboration and marketing (Alsos et al., 2011; Qing et al., 2021). Thus, enhancing farmers’ entrepreneurial survival rates hinges on improving their cognitive understanding and competencies (DeTienne, 2010).



2.2 Entrepreneurship in agriculture

Agripreneurship, also known as agricultural entrepreneurship is person’s ability to identify profitable agricultural business opportunities and establish ventures that integrate inventiveness for profitable agricultural ventures (Otache, 2017; Yusoff et al., 2016). Agripreneurship has certain characteristics that are exclusive to the agricultural sector, even if it shares similarities with entrepreneurship in that both require opportunity recognition, self-motivation, taking calculated risks, and a desire for success (Díaz-Pichardo et al., 2012; Shane, 2007). Understanding the agribusiness process, taking into account the special qualities of the agricultural industry, and investigating the methods and motivations of agripreneurs for spotting possibilities are essential (Shane, 2007). Furthermore, Agripreneurs frequently display fewer entrepreneurial abilities than traditional entrepreneurs (Bannor et al., 2021; Dias et al., 2019). The workers in the agriculture associated industries get affected by a variety of conditions, and agripreneurs are influenced by a range of institutional and socioeconomic variables in their entrepreneurial behavior (Dias et al., 2019; Morgan et al., 2010). Therefore, without relying on extensive research, uniform policies and programs aiming at boosting agripreneurship may have unanticipated or detrimental consequences on farmers (Alsos et al., 2003). However, despite its importance, compared to studies on business entrepreneurship, which frequently concentrate on large, small, and microenterprises in the manufacturing and services sectors, agripreneurship has garnered barely any research attention (Fitz-Koch et al., 2018; Díaz-Pichardo et al., 2012; Alsos et al., 2003; Dias et al., 2019).

Inventiveness, ability to make decisions, accomplishment drive, seeking out information capacity, their willingness to take risks, coordination potential, and ability to lead were the seven components of entrepreneurial conduct that were related to the socioeconomic characteristics of farmers practicing sustainable agriculture in India (Dias et al., 2019). They emphasized that successful implementation of sustainable agriculture required farmers to exhibit these qualities. The cultivating entrepreneurial traits among future agricultural researchers are proactiveness, autonomy, persistence and risk-taking (Rukiko and Mambali, 2024). Further, the identified key components influencing entrepreneurial behavior among livestock farm women were inventiveness, drive for success and willingness to take risks (Narmatha et al., 2002). Expanding on this, highlighting additional components reported were manageability and persistence (Murali and Anitha, 2003). The primary markers of entrepreneurial behavior included the capacity for making decisions, financial incentive and market orientation (Solanki and Soni, 2004). Various variables like innovativeness, decision-making ability and leadership affected the multidimensional nature of entrepreneurship. There exists a positive relationship between factors such as education and socio-economic status with entrepreneurial behavior among potato cultivators in Kohima district (Kumar and Sharma, 2009). Agricultural extension initiatives like village meetings, seminars, and mobile messaging campaigns have effectively raised awareness among crop producers (Onesmo et al., 2024). It recommends targeted measures to encourage female participation for balanced representation and sustainable development. This literature collectively illustrates the complex interplay of personal characteristics, socio-economic factors, and agricultural contexts in shaping entrepreneurial behavior among farmers, highlighting the importance of considering a diverse range of influences in understanding and promoting entrepreneurship in agriculture.




3 Materials and methods


3.1 Study area

The study was conducted in the Indian state of Himachal Pradesh which is a part of North Western Himalayan Region, renowned for its rich biodiversity. Himachal Pradesh is spanning from 350 meters in low valleys to 6,975 meters in snow-covered mountains situated between latitudes 30° 22′ 40” N to 33° 12′ 40” N and longitudes 75° 45′ 55″ E to 79° 04′ 20″ E. There are four agro-climatic zones in the state, based on elevation and climate. Zone-I is Sub-mountainous low hills-subtropical, covering areas up to 1,100 meters. Zone-II is Mid-hills sub-humid, spanning elevations from 1,100 to just under 2,000 meters. Zone-III is High hills temperate wet, encompassing elevations from 2,000 to just under 3,000 meters. Zone-IV is High hills temperate dry, including elevations exceeding 3,000 meters. These agroclimatic zones reflect the diverse environmental conditions, each influencing agricultural practices and productivity in unique ways. The Zone-II, i.e., mid-hills sub-humid zone was selected for present research because it exhibits the greatest extent of protected vegetable cultivation among all the agro-climatic zones (DA and FW, 2023), as shown in Figure 1.
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FIGURE 1
 Map showing the area where the study was conducted.




3.2 Selection of sampled respondents

Mixed sampling technique, comprising of purposive sampling and multistage random sampling was used for collecting the desired sample of respondents. Purposively, from the zone II, two major districts having maximum proportion of vegetable cultivated area were selected. Further, a multistage random sampling methodology was used to finalize a sample of vegetable growers (respondents engaged in vegetable cultivation under protected and open conditions). A list of vegetable grower practicing protected cultivation was procured from the agriculture or horticulture department and other agencies. In order to get a final sample, to gather the necessary data and information, growers were chosen at random. At the first stage, out of the two purposively selected districts, four blocks with more area under vegetable cultivation were selected. At the second stage, out of each selected blocks, three panchayats undergoing maximum vegetable cultivation were selected. At the third stage, ten farmers from each gram panchayat who were actively practicing in open as well as protected cultivation of vegetables were selected. At last, a final sample of 240 vegetable growers (120 open and 120 protected) was selected. Further, an equal number of open and protected vegetable growers were chosen as for making accurate comparison, an equal number of objects (growers) were selected. This application of stratification and randomization played a crucial role in ensuring that the sample accurately represented the broader target population in the study area.



3.3 Data collection

Primary data was collected through a well-prepared schedule by personal Interview method and Google forms. Data collection commenced with personal interviews using a pretested questionnaire, which underwent refinement before its finalization for the primary survey. The survey delved into various facets of vegetable cultivation and encompassed household demographics, socio-economic parameters, and economic variables. All the schedules were filled and later data collected was analyzed for required information. Secondary data, comprising area, production, and productivity metrics, were sourced from governmental and revenue offices, horticultural and agricultural departments, as well as from existing literature and online resources.



3.4 Analytical framework


3.4.1 Entrepreneurial behavior index (EBI)

The Entrepreneurial Behavior Index (EBI) was used to quantify the entrepreneurial behavior of protected growerswhich is a composite index of nine dimensions of entrepreneurial behavior. The scale used was developed using Guilford procedure using nine dimensions (Guilford, 1954). The dimensions of entrepreneurial behavior as per (Ahuja et al., 2016) viz., ability to make decisions, drive for achievement, risk taking ability, and self-assurance, cosmopoliteness, leadership ability, information seeking behavior, planning ability and innovativeness were adopted for the study. Various statements were framed to get the response from the farmers under each dimension (Table 1).



TABLE 1 The dimensions and statements used for calculating entrepreneurial behavior index.
[image: Table1]

The statement indices were computed to finally calculate the scale value for dimensions which are; ability to make decisions, drive for achievement, risk taking ability, and self-assurance, cosmopoliteness, leadership ability, information seeking behavior, planning ability and innovativeness (Patel et al., 2014). Each dimension has three to four statements and these statements were given a score of 1, 2 or 3, with the values being flipped for statements that were negative. Each statement’s index was determined by adding up all of its points and formula for statement index, composite index and finally the Entrepreneurial Behavior Index EBI are as follows:

[image: image]
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∑X = sum of each statement’s overall score.

M = highest possible score.

N = the total number of participants/ respondents.

S = the total number of assertions/ statements.

The scale values for each dimension were multiplied by the mean score (raw score / maximum possible score) that the vegetable grower received for that dimension. A composite index was created by adding together the values for each attribute to determine the entrepreneurial behavior of the vegetable growers.

[image: image]

Where, i = number of dimensions taken.



3.4.2 Factors affecting the entrepreneurial behavior of vegetable growers

The association between the entrepreneurial behavior and socio-economic and personal characteristics viz., age, farm experience, annual income, education, size of the land holding, etc. was calculated and studied (Table 2).



TABLE 2 The factors affecting entrepreneurial behavior index and their assessment.
[image: Table2]



3.4.3 Singh cube root method

Singh’s cube root method helps to classify data into categories by considering cumulative frequencies and quartile classes, making it a useful tool for understanding the distribution of data. By applying the formula, one can calculate which class interval the data points fall into, which is particularly useful when working with grouped data such as in frequency distributions. It provides a method of organizing and interpreting data in a structured manner while offering insights into the underlying pattern of the data. The Singh’s cube root approach was introduced by Singh in 1975 (Singh, 1975) as a way to classify group data into different categories using given formula:[image: image]

Where, i = number of category (i = 1, 2, 3, n)

Si = the segment such as I, II, III

Li = lower limit of the quartile class

Ci-1 = the cumulative frequency of the class preceding the quartile class

fi = frequency of quartile class

h = the quartile class’s width

N = Total Cumulative Frequencies at the Cube Root



3.4.4 Kendall’s tau rank correlation test

It was employed to investigate the relationship between polyhouse farmers’ entrepreneurial behavior and other aspects of their socioeconomic makeup. The Kendall’s rank correlation coefficient is given by:
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Where, S = C-D (C and D: the number of concordant and discordant pairs respectively)

N = the number of cases





4 Results and discussion


4.1 Dimension wise overall entrepreneurial behavior of farmers

Entrepreneurial behavior among farmers is becoming a pivotal element in boosting agricultural productivity, ensuring sustainability and securing the economic stability of rural communities (Lans et al., 2020; Bairwa et al., 2014; Fitz-Koch et al., 2018). Shifting away from the conventional view of farming as merely subsistence-based, contemporary farmers are now often regarded as proactive entrepreneurs. These entrepreneurial farmers are marked by their ability to innovate, effectively manage risks and strategically plan for the future, differentiating themselves from traditional farming methods (Thakur et al., 2023b; Solanki and Soni, 2004). The research utilized the Guilford (1954) procedure to devise a scale assessing entrepreneurial behavior through a social science lens, incorporating nine dimensions: decision-making ability, achievement motivation, risk-taking ability, self-confidence, cosmopoliteness, leadership ability, information-seeking behavior, planning ability and innovativeness (Narmatha et al., 2002; Solanki and Soni, 2004; Guilford, 1954). Table 3 illustrates the entrepreneurial behavior of polyhouse farmers, yielding a composite index of 74.58. Among these dimensions, the results of the analysis have been discussed below:

1. Leadership ability: Leadership ability is crucial in fostering entrepreneurial behavior and effective entrepreneurial leaders assist employees in recognizing and seizing opportunities. By promoting innovative solutions and valuing new ideas, the leadership cultivates a culture of innovation. It empowers employees to challenge themselves, explore new possibilities and implement creative solutions (Solanki and Soni, 2004; Kumar and Sharma, 2009). Such leadership nurtures an environment where intellectual flexibility flourishes, enabling employees to identify problems and seek solutions. This dynamic encourages a sense of ownership and responsibility, motivating employees to engage in entrepreneurial behaviors. This research shows that leadership ability attained the highest score (81.25), deemed crucial for entrepreneurial development. This outcome may be attributed to farmers’ active engagement in social activities, exposure to media, contact with extension services and literacy levels. Further, it can be concluded that entrepreneurial leadership helps organizations respond swiftly to changes, introduce new products efficiently and enhance overall performance. Ultimately, leaders who support entrepreneurial behavior are crucial to create effective work environment that drives organizational success (Qing et al., 2021; DeTienne, 2010).

2. Planning ability: Planning acumen is a pivotal aspect of entrepreneurial behavior in farmers, encompassing the formulation of long-term objectives, judicious resource allocation and strategic market adaptation. This dimension ranked second with a score of 80.42, crucial for organizing farm operations and financial allocation, likely influenced by farmers’ educational attainment and connection with extension agencies. Similar studies concluded that agri - entrepreneurs delineate precise goals, optimize resource utilization and perpetually pursue innovative methodologies to augment productivity. This proactive and methodical approach to planning ensures the sustainability and expansion of their agricultural enterprises (Kumar and Sharma, 2009; Patel et al., 2014; Ahuja et al., 2016; Thakur et al., 2022a).

3. Self confidence: Self-confidence is critical to the success of agricultural entrepreneurs, enabling them to take calculated risks, innovate and persevere in overcoming challenges within the farming industry (DeTienne, 2010; Ahuja et al., 2016). Self confidence serves as a driving force that empowers agricultural entrepreneurs to navigate uncertainties and achieve sustainable growth. This dimension ranked 3rd with a score of 79.44 and it can be concluded that confident agripreneurs build trust in consumers, fostering partnerships and enhancing their credibility. Moreover, moderate levels of self-confidence may stem from farmers’ modest income and limited technological expertise. Similar findings were reported by (Kanungo and Mendonca, 1994).

4. Innovativeness: Innovativeness is a cornerstone of entrepreneurial behavior, epitomizing entrepreneurs’ adeptness in introducing novel concepts, methodologies and products. It entails their ability to discern opportunities for improvement, adopt emerging technologies and devise unique solutions that distinguish their ventures (Karat and Baby, 2020; Shivacharan et al., 2015). It has ranked 4th with a score of 79.14, among all the nine dimensions. Entrepreneurs characterized by innovativeness consistently challenge established practices, enhance operational efficiency and adeptly respond to evolving consumer demands. Many research findings showed that innovativeness not only fosters growth and competitiveness but also contributes to the sustained success of their enterprises, as evidenced in research literature (Ahuja et al., 2016; Hendge et al., 2007).

5. Risk taking ability: Risk-taking ability is an important component of entrepreneurial behavior observed among protected growers, demonstrating their capacity and preparedness to evaluate and pursue opportunities despite uncertainties and potential challenges. This dimension encompasses their skill in making informed decisions, navigating unpredictable factors and exploring new crop varieties or advanced farming methods (DeTienne, 2010; Kumar and Sharma, 2009). The results of the study showed that risk taking ability ranked 5th among the nine dimensions (with a score of 74.17). Through effective risk management strategies such as strategic planning and adaptation, protected growers can innovate, expand their agricultural enterprises and achieve sustainable growth in the competitive agricultural sector, as documented in research studies (DeTienne, 2010; Ahuja et al., 2016).

6. Cosmopoliteness: It significantly influences entrepreneurial behavior among farmers by fostering openness to diverse ideas and technologies. It encourages farmers to adopt innovative practices from global sources, adapt to evolving consumer demands and expand their networks beyond local boundaries (Qing et al., 2021). It emerged as the 6th important dimension with a score of 73.15. Many studies corresponded to such findings and concluded that this broad perspective enables entrepreneurs to enhance their resilience in the global agricultural economy.

7. Information seeking behavior: This dimension contributes in fostering innovation, resilience and sustainable growth within agricultural enterprises. By harnessing information effectively, agricultural entrepreneurs can achieve enduring success. The results of the analysis showed that, in the realm of agriculture, information seeking behavior (ranked 7th with a score of 69.44) plays a pivotal role for entrepreneurs by enabling them to gather crucial insights into agricultural practices. DeTienne (2010), Hendge et al. (2007), Savitha et al. (2009), and Thakur et al. (2022b) in their studies also concluded that information seeking behavior empowers the farmers and agri entrepreneurs to innovate in farming methods and make informed decisions for optimizing yields and profits.

8. Achievement motivation: Achievement motivation ranked 8th with a score of 68.54, among agricultural entrepreneurs drives them to set ambitious goals for crop production and operational efficiency. These results corresponded to the findings of Karat and Baby (2020) and Savitha et al. (2009) and it can be concluded that achievement motivation fuels their pursuit of new techniques, resilience against environmental challenges such as climate variability and sustained growth while prioritizing environmental stewardship.

9. Decision making ability: Effective decision-making ranked last among all the nine dimensions with a score of 67.78. This dimension involves the evaluation of variables like weather conditions, market fluctuations and resource management involved in agriculture. Many studies contrasted the findings of this study as effective decision making stood among the prime two dimensions for success of any enterprise (Shivacharan et al., 2015; Hendge et al., 2007; Savitha et al., 2009). The contrast in findings can be attributed to the characteristics of the respondents, variation among the study areas, differences in the decision-making processes, diverse measurement approaches or limited access to decision-making tools. The inference drawn from the studies was that entrepreneurs with robust decision-making skills can adapt strategies, optimize resource allocation and capitalize on opportunities to enhance productivity and profitability in dynamic agricultural markets.



TABLE 3 Dimension wise overall entrepreneurial behavior of protected growers.
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4.2 Distribution of polyhouse farmers as per the entrepreneurial behavior

The breakdown of polyhouse farmers according to their entrepreneurial behavior is summarized in Table 4. The distribution of polyhouse farmers across Entrepreneurial Behavior Index (EBI) dimensions, categorized using the Singh cube root method, showed that most farmers fell in the medium range (61.20%), with a smaller percentage in the low (16.05%) and high (22.75%) categories. Key dimensions like leadership ability, planning and innovativeness showed a stronger concentration in the high range, indicating that successful growers tended to exhibit advanced entrepreneurial traits. Other dimensions, such as risk-taking ability and decision-making, had a more balanced distribution across the categories. Overall, the categorization highlighted a predominance of moderate to high entrepreneurial skills among polyhouse farmers.The study illustrated that a significant proportion of polyhouse farmers (61.20%) fell under the medium EBI category. Approximately 22.75% of farmers demonstrated a considerable degree of entrepreneurial behavior (scoring above 82.73, indicating high EBI), while only 16.05% exhibited a low level of EBI. Among the nine dimensions assessed, a notable portion of vegetable growers fell within the medium range (65.21–82.72 on the index) (Karat and Baby, 2020). The findings indicated a diverse distribution of entrepreneurial behavior dimensions among polyhouse farmers based on their Entrepreneurial Behavior Index (EBI) scores in the past tense. Decision-making ability (D1) had a significant proportion in the medium EBI category (47.50%), followed by the low EBI category (34.17%) and high EBI category (18.33%), suggesting potential for improvement in strategic decision-making skills. Achievement motivation (D2) showed a balanced distribution across medium (45.00%) and high (25.83%) EBI categories, with a notable segment also in the low category (29.17%). Risk-taking ability (D3) demonstrated a substantial number in the high EBI category (47.50%), with fewer in the medium (50.00%) and low (20.83%) EBI categories, indicating a tendency toward calculated risk-taking among growers. Self-confidence (D4) was predominantly observed in the medium (47.50%) and high (40.83%) categories, with a smaller percentage in the low EBI category (11.67%). Cosmopoliteness (D5) indicated a majority in the medium (58.33%) and fewer in the low (18.33%) and high (23.33%) EBI categories, suggesting opportunities for global expansion. Leadership ability (D6) was significant in the high EBI category (64.17%), with fewer growers demonstrating medium (30.83%) and low (5.00%) EBI categories. Information seeking behavior (D7) highlighted a majority in the medium (60.84%) category, with 23.33% exhibiting low and 15.83% high EBI categories. Planning ability (D8) showed a distribution with 39.17% in the medium, 55.00% in the high, and 5.83% in the low categories, indicating an orientation toward strategic planning. Innovativeness (D9) was significant and highest in the high EBI category (62.50%), indicating a propensity for creative and innovative practices in agriculture. These findings concluded the intricate landscape of entrepreneurial behaviors among protected growers, highlighting strengths in areas like leadership, risk-taking, and innovativeness. However, there are opportunities for enhancing decision-making, information seeking and cosmopoliteness, which are critical for fostering resilience and sustainable growth. Addressing these dimensions could facilitate improved competitiveness and adaptability in agriculture especially protected cultivation, supporting long-term success in the industry.



TABLE 4 The proportion of growers in low, medium and high categories based on EBI and DI.
[image: Table4]

The figure 2 illustrates the distribution of the Entrepreneurial Behavior Index (EBI) across three categories: low (less than 65.21), medium (65.22 to 82.72) and high (greater than 82.73). The overall EBI was evaluated in relation to the nine dimensions and the data revealed that a substantial portion of protected growers fell into the high EBI category, particularly excelling in decision-making, risk-taking and leadership abilities, suggesting they possessed strong entrepreneurial skills. The medium EBI group was also significantly represented, indicating moderate entrepreneurial behavior among many growers. Conversely, the low EBI category, although the least represented, displayed some variability across different dimensions, pointing to a range of entrepreneurial traits within this group. Overall, the distribution indicated that a majority of individuals exhibited notable entrepreneurial qualities, with a considerable segment demonstrating moderate to high levels of achievement motivation, planning ability and innovativeness. This highlighted the potential for these traits to foster the productivity and agricultural entrepreneurship among the growers.
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FIGURE 2
 The proportional distribution of protected growers for EBI and nine dimensions.




4.3 Factors influencing the entrepreneurial behavior

Using Kendall’s tau correlation, the influence of various factors on the entrepreneurial behavior of vegetable growers in polyhouses was investigated. These factors included age, gender, family size, education level, experience, area under polyhouse cultivation, farm income, and extension contact. Vegetable growers’ entrepreneurial behavior was found to be positively and statistically significantly correlated with farm revenue, experience, area under polyhouse cultivation, and extension contact, as illustrated in Table 5. Conversely, age showed no significant correlation but displayed a positive relationship with entrepreneurial behavior. However, education level, family size, and gender of the farmers demonstrated a negative and non-significant relationship with entrepreneurial behavior. These findings suggest that the age of vegetable growers does not impact their adoption of innovative technologies, which contrasts with previous studies by Shivacharan et al. (2015). Moreover, higher farm income was positively linked to the inclination to adopt new technology and upgrade farms, in line with conclusions presented by Hendge et al. (2007) and Thakur et al. (2023a). Furthermore, experience in protected cultivation emerged as a significant and positive determinant of entrepreneurial behavior, indicating that experienced growers are more proficient in making informed decisions. Similarly, a larger area under polyhouse cultivation facilitated farming activities and boosted profitability. Extension contacts played a pivotal role in providing growers with valuable information and enhancing their cosmopoliteness, enabling them to stay abreast of advanced technologies. These results are consistent with previous studies conducted by Savitha et al. (2009). Overall, these findings underscore the significance of various factors in shaping the entrepreneurial behavior of polyhouse vegetable growers and emphasize the necessity for tailored interventions and support mechanisms to promote entrepreneurial activities in this sector.



TABLE 5 Kendall’s tau correlates between independent variables and entrepreneurial behavior.
[image: Table5]



4.4 Factors influencing the dimensions of entrepreneurial behavior of vegetable growers

The analysis employed Kendal’s tau correlation to explore the relationship between different dimensions and factors, detailed in Table 6. Notably, the age of the growers exhibited a non-significant correlation with the Entrepreneurial Behavior Index (EBI) across all nine dimensions, encompassing decision-making ability, achievement motivation, risk-taking ability, self-confidence, cosmopoliteness, leadership ability, information-seeking behavior, planning ability and innovativeness. Conversely, the income of the growers displayed a significant and positive association with all dimensions, indicating a positive rapport with EBI. Experience in vegetable cultivation demonstrated significance for decision-making ability, achievement motivation, risk-taking ability, self-confidence, cosmopoliteness, planning ability and innovativeness, while lacking significant correlation with leadership ability and information-seeking behavior. The area under polyhouse cultivation emerged as non-significant for all dimensions except achievement motivation, where it exhibited a significant and positive relationship. Planning ability, cosmopoliteness and innovativeness were shown to be significant and positively correlated with education, whereas, risk-taking capacity was found to be significant and negatively correlated. Moreover, extension contact was found significant with self-confidence, suggesting growers gain confidence through active participation in social events. Nonetheless, family size and gender depicted no significant relationship with any of the nine dimensions of EBI. These findings underscore the intricate interplay between various factors and dimensions of entrepreneurial behavior among polyhouse vegetable growers, emphasizing the need to consider multiple factors in enhancing entrepreneurial activities within this sector. Figure 2 represents the various significant factors affecting the EBI and its nine dimensions. It clearly depicts that neither EBI nor its dimensions have any significant relation with age, family size and gender of the respondents (Figure 3).



TABLE 6 Kendall’s tau correlates between independent variables and dimensions of EBI.
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FIGURE 3
 The significant socio—economic factors affecting the EBI and nine dimensions.





5 Conclusion

Entrepreneurship within agriculture, notably through advancements such as protected cultivation, boosts farm productivity by addressing environmental challenges and enhancing crop quality and yield. Such techniques are essential for meeting increasing global demands for vegetables, ensuring food security and providing economic opportunities, particularly for small-scale farmers. Despite the potential to revolutionize agriculture, adoption of technology in agriculture remains limited in India, presenting an opportunity for substantial growth and socioeconomic development through improved agricultural methods. A critical understanding of the factors influencing the approach of polyhouse vegetable growers toward agricultural entrepreneurship by examining their entrepreneurial behavior was done in the study. The Guilford procedure, which assessed nine dimensions of entrepreneurial behavior, underscored the complexity of agricultural entrepreneurship. Notably, the composite index reflecting entrepreneurial behavior among polyhouse farmers revealed a significant level of entrepreneurship, with leadership ability ranking highest and planning ability closely following, indicating its importance in farm management. Additionally, when categorizing polyhouse farmers based on their entrepreneurial behavior, a majority operated at a moderate level, with a considerable portion demonstrating high levels of entrepreneurship. Furthermore, the analysis identified key factors such as farm income, experience in protected cultivation, polyhouse area and extension contact, all playing a significant role in shaping entrepreneurial involvement. A strong positive relationship was observed between farm income and entrepreneurial behavior, highlighting the critical influence of financial resources in encouraging entrepreneurial activities. Similarly, practical experience in protected cultivation showed a positive correlation with entrepreneurial behavior, emphasizing the importance of hands-on expertise in driving innovation and growth. The analysis also revealed a complex interaction between socio-economic factors and various aspects of entrepreneurial behavior, demonstrating how factors like income, education, and resource access influence farmers’ entrepreneurial decisions. These findings emphasize the importance of financial support, practical knowledge, and external assistance in fostering entrepreneurship, particularly in the context of protected farming. While age did not exhibit a significant correlation, factors such as income, experience, education, and extension contact showed notable associations with specific dimensions. Particularly, education displayed a significant positive relationship with innovativeness, cosmopoliteness and planning ability, indicating its role in nurturing entrepreneurial traits. These findings highlighted the pivotal role of financial stability, practical expertise, scale of operation and access to resources and information in fostering entrepreneurship among polyhouse producers. Moreover, it can be concluded from the results that there is importance of customized interventions and support mechanisms to nurture entrepreneurial activities among polyhouse vegetable growers. By taking into consideration financial stability, resource accessibility, education and extension services, the stakeholders can empower growers to enhance their entrepreneurial capabilities, thereby fostering sustainable agricultural development in agriculture sector.



6 Policy implication

The outcomes of this research offer significant policy implications for nurturing entrepreneurship among polyhouse vegetable cultivators. The research suggests that primarily, governmental strategies should target providing specific financial incentives and assistance programs, like subsidies or grants, to encourage investments in polyhouse infrastructure and technology adoption. This would alleviate financial hurdles for growers and stimulate the expansion of polyhouse farming, thus enhancing productivity and competitiveness in the agricultural sector. Secondly, initiatives should focus on improving access to tailored extension services and agricultural education programs for polyhouse farmers. By enhancing technical knowledge and providing insights into market trends and best practices, extension services can empower growers to make informed decisions and adopt innovative techniques. The study further stressed that collaborative efforts among government bodies, academic institutions, and agricultural organizations can facilitate the dissemination of these services to a broader audience. Moreover, policies should emphasize promoting collaboration and networking among polyhouse cultivators to facilitate knowledge exchange, resource sharing, and joint endeavors (Thakur et al., 2023c,d). Whereas, establishing farmer cooperatives or producer groups can enable growers to benefit from economies of scale, negotiate better terms for inputs and outputs, and access shared resources and infrastructure. Furthermore, governmental backing for the formation and management of such collective ventures can bolster the resilience and bargaining power of small-scale cultivators amidst market uncertainties. Additionally, efforts should address structural barriers to entrepreneurship, including limited access to credit, land tenure issues, and regulatory complexities. Simplifying administrative processes, providing tailored credit facilities, and ensuring secure land tenure rights can create a conducive environment for entrepreneurial activities. However, reducing administrative hurdles and promoting transparency in governance can enhance the business environment for polyhouse cultivators and encourage investment and innovation in agriculture. The study emphasizes the crafting and implementing supportive policy initiatives are crucial for unleashing the entrepreneurial potential of polyhouse vegetable growers and leveraging agriculture as a driver of economic development and rural prosperity. By addressing identified barriers and fostering opportunities for collaboration and innovation, policymakers can foster an enabling ecosystem conducive to sustainable entrepreneurship and inclusive agricultural growth. In conclusion, policymakers should prioritize financial support, improved education and the promotion of collaborative platforms to empower polyhouse vegetable growers. Facilitating access to credit, simplifying regulations, and fostering farmer cooperatives will create a more supportive environment for innovation and growth. By addressing these key areas, governments can drive sustainable agricultural development, enhance entrepreneurship and contribute to rural prosperity.
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