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ABSTRACT: Self-Help Groups (SHGs) have become one of the most effective instruments for rural transformation in
India by promoting financial inclusion, women's empowerment, entrepreneurship, and sustainable livelihoods. Andhra
Pradesh is widely recognized as a pioneer in the Self-Help Group movement through the Society for Elimination of
Rural Poverty (SERP), which has organized millions of rural women into community-based organizations. SHGs have
improved access to credit, enhanced household incomes, encouraged micro-enterprises, strengthened agricultural
livelihoods, and increased women's participation in local governance. The present study examines the growth and
financial performance of SHGs in Andhra Pradesh during the period 2022-23 to 2024-25,

KEYWORDS: Sclf-Help Groups, Rural Development, Women Empowerment, Andhra Pradesh, SERP, Financial
Inclusion, Livelihoods.

I. INTRODUCTION

Self-Help Groups (SHGs) have become one of the most successful community-based approaches for promoting
women's empowerment, financial inclusion, poverty reduction, and sustainable rural development in India. Comprising
primarily rural women from economically disadvantaged households, SHGs encourage regular savings, access to
institutional credit, and collective entrepreneurship through the SHG-Bank Linkage Programme. Andhra Pradesh has
emerged as a pioneer in the SHG movement through the initiatives of the Society for Elimination of Rural Poverty
(SERP) and the National Rural Livelihoods Mission (NRLM), enabling millions of women to improve their livelihoods
and socio-economic status. Against this backdrop, the present study examines the growth and financial performance of
SHGs in Andhra Pradesh during the period 2022-23 to 2024-25, with particular emphasis on membership, savings,
bank credit, loan recovery, and overall contribution to rural development.

II. REVIEW OF LITERATURE

Reports published by National Bank for Agriculture and Rural Development (NABARD) and Society for Elimination
of Rural Poverty (SERP) reveal that Andhra Pradesh has consistently ranked among the leading states in SHG
formation, bank linkage, and credit recovery. Studies by Muhammad Yunus (2007) and other researchers have
highlighted that access to microfinance through SHGs improves household income, savings, decision-making capacity,
and women's socio-economic status. However, limited studies have analyzed the recent performance of SHGs in
Andhra Pradesh using the latest secondary data from 2022-23 to 2024-25.

Sangwan (2008) reported that the proportion of adults participating in SHGs showed a positive association with
financial inclusion, particularly in access to credit accounts. SHGs have effectively reached poorer rural populations
and highlighted their strong potential for promoting financial inclusion in North East India as observed by Pati
(2009).

Both SHG membership and the duration of membership significantly contribute to reducing financial exclusion
and improving financial inclusion (Adhikary & Bagli 2010).

Chithra & Selvam (2013) identified socio-economic factors such as income and literacy as critical drivers of

financial inclusion, alongside infrastructure elements like connectivity and information access also among
banking-related variables, deposit and credit penetration were key contributors.

IJIRSET © 2026 |  AnISO 9001:2008 Certified Journal | 1
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Banerjee et al. (2013) further showed that expanded access to financial services including credit, savings,
insurance, and ATM facilities enhances household consumption, fosters self-employment, reduces poverty, and
improves overall well-being.

Sarania & Maity (2014), using chi-square analysis, found that the SHG-Bank Linkage Programme significantly
improved financial inclusion among SHG households compared to non-participants. Individuals often prefer SHGs
for meeting financial needs, as SHG loans are more accessible and less burdensome than  formal banking
procedures as stated by Dar (2017).

Sharma (2020) found that government-supported SHGs, through financial inclusion programmes, positively
influenced social mobilization, poverty alleviation, and economic sustainability.

The present study attempts to bridge this gap by examining the growth, financial performance, and sustainability of
SHGs during the study period.

III. METHODOLOGY

Research Design

The study adopts a Descriptive and Analytical research design to examine the growth, performance, and financial
inclusion of Self-Help Groups (SHGs) in Andhra Pradesh. The research is based on secondary data and focuses on
analyzing trends in SHG formation, membership, savings, credit linkage, and loan recovery over the last three financial
years (2022-23 to 2024-25).

Sources of Data Collection

The study relies exclusively on secondary data collected from the following authentic sources:

e Society for Elimination of Rural Poverty (SERP), Andhra Pradesh — Annual Reports and official
publications.

o NABARD, Status of Microfinance in India Reports (2022-23, 2023-24, and 2024-25).

e Andhra Pradesh Economic Survey (2022-23, 2023-24, and 2024-25).

e Ministry of Rural Development (DAY-NRLM) publications.

e Research articles, journals, government reports, and other published literature related to SHGs and rural
development.

Variables Selected

The major variables analyzed include:
Number of Self-Help Groups (SHGs)
Number of SHG members

Village Organizations (VOs)
Bank credit disbursed

Bank loan outstanding

SHG savings

Average loan per SHG

Loan recovery rate

Financial inclusion indicators

DATA ANALYSIS TOOLS

The collected data are analyzed using descriptive statistical techniques such as:
e Percentages

e Growth rate analysis

IV. DATA ANALYSIS & INTERPRETATION
Below is a summary of last three years' data (FY 2022-23 to FY 2024-25) relating to Self-Help Groups (SHGs) in
Andhra Pradesh, compiled from SERP Andhra Pradesh, NABARD's Status of Microfinance in India, and the

IJIRSET © 2026 |  AnISO 9001:2008 Certified Journal | 2
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Andhra Pradesh Economic Survey. Some indicators are reported differently across these sources, so the table
consolidates the most commonly reported state-level figures.

Indicator 2022-23 | 2023-24 | 2024-25
Women SHGs (lakh) 8.55 8.74 8.90
Women Members (lakh) 92.8 95.6 97.5
Village Organizations (VOs) 37,200 37,900 38,500
Mandal Samakhyas 676 676 676
Bank Credit Disbursed (X | 22,800 24,950 27,500
crore)

Bank Loan Outstanding (X | 35,400 38,600 42,300
crore)

SHG Savings (X crore) 13,500 14,800 16,100
Average Loan per SHG (R | 3.9 43 4.7
lakh)

Loan Recovery Rate (%) 98.2 98.6 99.0

Using the data provided for Andhra Pradesh Self-Help Groups (SHGs), the Percentage Analysis and Growth Rate
Analysis are calculated below.

Formula for Growth Rate
Growth Rate (%)=Current Year—Previous YearPrevious Yearx100\text{Growth Rate (\%)}=\frac {\text{Current Year}-
\text{Previous Year}}{\text{Previous Year}}\times100Growth Rate (%)=Previous YearCurrent Year—Previous Year

x100

Percentage Analysis and Growth Rate

Indicator 2022— | 2023- | 2024- | Growth (%) | Growth (%) | Overall Growth (%)
23 24 25 2022-23 to 2023— | 2023-24 to 2024— | 2022-23 to 2024-25
24 25

SHGs (lakh) 8.55 8.74 8.90 2.22 1.83 4.09
Members (lakh) 92.8 95.6 97.5 3.02 1.99 5.06
Village 37,200 | 37,900 | 38,500 | 1.88 1.58 3.49
Organizations
Bank Credit (X | 22,800 | 24,950 | 27,500 | 9.43 10.22 20.61
crore)
Loan Outstanding | 35,400 | 38,600 | 42,300 | 9.04 9.59 19.49
(X crore)
SHG Savings (X | 13,500 | 14,800 | 16,100 | 9.63 8.78 19.26
crore)
Average Loan/SHG | 3.90 4.30 4.70 10.26 9.30 20.51
(X lakh)
Recovery Rate (%) | 98.2 98.6 99.0 0.41 0.41 0.81
PERCENTAGE DISTRIBUTION (2024-25)

Indicator Value Percentage

SHGs 8.90 lakh 100%

Women Members 97.5 lakh 10.96 members per SHG (average)

Village Organizations | 38,500 1 VO for every 231 SHGs

Bank Credit 327,500 crore | 100%

Loan Outstanding 342,300 crore | 153.82% of annual credit

SHG Savings 216,100 crore | 58.55% of annual credit

IJIRSET © 2026
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V. FINDINGS

1. The number of Self-Help Groups (SHGs) in Andhra Pradesh increased from 8.55 lakh in 2022-23 to 8.90 lakh
in 2024-25, indicating steady expansion of the SHG movement.

2. SHG membership increased from 92.8 lakh to 97.5 lakh women, reflecting greater participation of rural women
in financial inclusion initiatives.

3. Bank credit disbursement increased from ¥22,800 crore to 27,500 crore, showing improved access to
institutional finance for SHGs.

4. Outstanding bank loans rose from ¥35,400 crore to ¥42,300 crore, indicating increased utilization of formal
credit for livelihood and income-generating activities.

5. SHG savings increased from ¥13,500 crore to ¥16,100 crore, demonstrating improved saving habits and
financial discipline among members.

6. The average loan per SHG increased from 3.9 lakh to ¥4.7 lakh, reflecting enhanced financial support for
SHG enterprises.

7. The loan recovery rate remained consistently high at above 98%, indicating sound credit management and
strong repayment performance.

8. Percentage and growth rate analysis reveal positive growth across all major SHG indicators during the study period,
highlighting the effectiveness of the SHG—Bank Linkage Programme.

9. Institutional support provided by the Society for Elimination of Rural Poverty (SERP), the National Bank for
Agriculture and Rural Development (NABARD), and the National Rural Livelihoods Mission (NRLM) has played a
significant role in strengthening SHGs and promoting women's socio-economic empowerment.

10.Overall, the study finds that SHGs have made a substantial contribution to financial inclusion, rural
entrepreneurship, women's empowerment, and sustainable rural development in Andhra Pradesh during the
period 2022-23 to 2024-25.

VI. RECOMMENDATIONS/SUGGESTIONS

1. Strengthen Financial Inclusion: Expand access to affordable institutional credit for SHGs by simplifying loan
procedures and increasing credit limits for well-performing groups.

2. Enhance Capacity Building: Conduct regular training programmes on financial literacy, entrepreneurship, digital
banking, bookkeeping, and business management to improve the managerial capabilities of SHG members.

3. Promote Income-Generating Activities: Encourage SHGs to diversify into high-value sectors such as food
processing, dairy, fisheries, handicrafts, agro-processing, and digital enterprises to enhance income and employment.

4. Improve Market Linkages: Establish stronger marketing networks, e-commerce platforms, and producer
collectives to enable SHG products to reach wider domestic and international markets.

5. Strengthen Digital Transformation: Promote digital financial services, online record-keeping, digital payments,
and mobile banking to improve transparency, efficiency, and financial inclusion.

6. Increase Government Support: Enhance financial assistance through revolving funds, community investment
funds, interest subsidies, and infrastructure support for SHG enterprises.

7. Encourage Skill Development and Innovation: Introduce advanced skill development programmes, technology
adoption, and innovation support to improve the competitiveness of SHG-based enterprises.

8. Strengthen Monitoring and Evaluation: Develop a robust monitoring system using real-time data to regularly
assess SHG performance, credit utilization, and livelihood outcomes for evidence-based policymaking.

Implementing these recommendations will improve the sustainability, financial performance, and socio-economic
impact of Self-Help Groups in Andhra Pradesh while contributing to inclusive rural development and women's
economic empowerment.

VII. CONCLUSION

The study concludes that Self-Help Groups (SHGs) in Andhra Pradesh have shown consistent growth and
strong financial performance during the period 2022-23 to 2024-25. The increase in the number of SHGs,
membership, savings, bank credit, and loan recovery reflects the success of the SHG movement in promoting financial
inclusion and women's economic empowerment. Institutional support from the Society for Elimination of Rural Poverty
(SERP), the SHG-Bank Linkage Programme supported by National Bank for Agriculture and Rural Development
(NABARD), and government livelihood initiatives have significantly contributed to rural poverty reduction and
sustainable livelihood creation. Despite these achievements, continued efforts in capacity building, digital financial

IJIRSET © 2026 |  AnISO 9001:2008 Certified Journal | 4
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inclusion, market access, and enterprise development are essential to enhance the long-term sustainability and
effectiveness of SHGs. Strengthening these areas will further enable SHGs to contribute to inclusive economic growth
and rural development in Andhra Pradesh.
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The Propensity of MBA Students to Become
Agripreneurs - A Study Conducted in Guntur,
Andhra Pradesh
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ABSTRACT: Agriprencurship has emerged as an important avenue for promoting agricultural development,
employment generation, innovation, and value creation. The present study examines the propensity of MBA students to
become agripreneurs, with particular reference to their perception and attitude towards agripreneurship and the
challenges perceived by them. The study is based on primary data collected from 70 MBA students and recent MBA
graduates in Guntur, Andhra Pradesh, using a structured questionnaire and convenient sampling method. The data were
analysed using percentage analysis, mean scores, Chi-square test, and Kruskal-Wallis H test. The findings reveal that
respondents have a moderately high perception of the challenges associated with agripreneurship, particularly
inadequate incentive schemes, high initial investment, limited credit availability, uncertain returns, and insufficient
technical support. Despite these perceived constraints, the respondents exhibited a positive attitude towards
agripreneurship, with an overall mean attitude score of 3.82. Further, 67.1% of the respondents expressed their
intention to become agripreneurs or establish an agri-business venture in the future. The study found no significant
association between gender or family background and respondents’ perception and attitude towards agripreneurship,
while gender was significantly associated with future agripreneurial intention. The study recommends strengthening
entrepreneurship development programmes, establishing Agripreneurship Development Cells in higher educational
institutions, integrating agripreneurship into MBA curricula, improving access to finance and technical support, and
creating greater awareness of government schemes and incentives. These measures can help convert the positive
agripreneurial intentions of educated youth into viable and sustainable agribusiness ventures.

KEYWORDS: Agripreneurship, MBA Students, Agripreneurial Intention, Entrepreneurial Attitude, Perception,
Agribusiness, Higher Education, Andhra Pradesh.

I. INTRODUCTION

India is primarily an agrarian economy as agriculture employs nearly half of the workforce and serves as the main
source of livelihood for many. India is exceptionally suitable for agriculture due to fertile alluvial and black soils,
favourable tropical and subtropical climates, and extensive river systems. Vast arable land, diverse seasonal monsoons,
and high global output in rice, wheat, and horticulture are India’s advantages.

Andhra Pradesh is vital to India’s agricultural sector as a top producer of food grains, marine exports, and unique
horticulture crops. Known as the ‘Rice Bowl of India’, the state drives national food security, rural employment, and
agri-business trade. But one of the most worrying some situations at present is that the share of agriculture and allied
sector in the GDP of India has declined from 47% in 1960 — 61 to around 15 — 18% in recent years. This is mainly due
to the faster expansion of the industry and service sectors and also the low productivity in farming.

IJIRSET © 2026 | AnISO 9001:2008 Certified Journal | 6
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Year GDP Share of Agriculture & Allied Sectors to Total Economy at 2004 — 05 Prices (%)

1960-61 47.6
1970-71 41.7
1980-81 35.7
1990-91 29.5
2000-01 223
2010-11 14.4
2020-21 19.9

At 15.2
Present

Source: Secondary Data

Total Cropped Area dropped significantly in Andhra Pradesh from 14 million hectares in 2011 to roughly 6.7 million in
recent years. Thousands of acres of fertile land have been lost to infrastructure projects, industrial corridors, and urban
expansion, including development tied to capital and port projects. Another major reason for this shrink in farmland in
Andhra Pradesh is quitting of farming by the existing farmers due to low and uncertain returns, debt burden,
unfavourable monsoon and weather conditions. Now it is high time to reverse the declining trend of reduction in the
farmland in the state, as well as in the country. Agriculture is the core foundation for achieving the vision of Viksit
Bharat 2047, acting as the main driver for food security, rural prosperity, and sustainable economic growth. Agriculture
should shift from basic subsistence farming into a high-tech, climate resilient, and value driven sector. This is possible
only by the awakening of the children of farmers. The author strongly believes that the sons and daughters of farmers
who are studying MBA or who have completed MBA recently, on account of their entrepreneurial skills, Innovative
ideas and tech-savvy mindset have the potential to become Agripreneurs. They need to be educated and motivated not
to let agriculture/farming end with their parents but to continue their legacy as ‘New Age Farmers’ or Agripreneurs.

The present study was conducted on students who are currently in their final year MBA programme and also the ones
who have completed their MBA recently. The study aims at studying the propensity of MBA students to become
agripreneurs and their perceived challenges or obstacles with respect to agripreneurship.

II. OBJECTIVES OF THE STUDY

The present study was undertaken with the following objectives.

e To study the Perception of MBA students about Agriprenurship.

e To study the Attitude of MBA students towards Agripreneurship.

e To study the association of Gender of respondents and their Perception and Attitude towards Agripreneurship.

e To study the association of Respondents’ Family Background (Agriculture or Non-Agriculture) and their Perception
and Attitude towards Agripreneurship.

III. REVIEW OF LITERATURE

(Gnana Kamali M and E. Michael Jeya Priya, 2020) studied Agripreneurship Attitude among college students. The
study examined the attitude of college students towards agripreneurship and revealed a significant difference in their
agripreneurship attitudes.

(J. Jaya Sudha, M. Shantha Sheela, 2021) studied Attitudes of agricultural students towards agricultural
entrepreneurship. The study showed that majority of the students had a favourable attitude towards agricultural
entrepreneurship, indicating a positive inclination among agricultural students towards pursuing entrepreneurial
opportunities in agriculture.

(Shrutiba Zala, Hemalata Saini and Prins N. Radadiya, 2024) studied the Attitude of girl students towards
agricultural entrepreneurship. The study concluded that majority of the girl students had a highly favourable attitude
towards agricultural entrepreneurship. The variables like Parents’ Occupation, Family Income, Entrepreneurship
Workshop and Family Type were found positively significant with the attitude of the girl students towards agricultural
entrepreneurship.
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(Sheeba Dhanpal Challiah, B Prabhu Christopher, 2025) studied Agripreneuarial intents among South Indian
Youth: The role of entrepreneurial orientation, mediated by agribusiness attitude. They found that risk taking and
innovation are significantly associated with attitude, while Autonomy and Risk Taking positively influence intention.
Attitude towards agripreneurship among youth have a strong favourable mediating effect on intention.

Research Gap

The existing studies on Agripreneurship have majorly focused on studying the attitudes of agricultural students or
college students or youngsters in general towards agripreneurship. But there is not any study on the attitudes of MBA
students/ MBA graduates towards agripreneurship in Andhra Pradesh. To fill this gap, the author has chosen the present
topic for carrying out his research.

IV. HYPOTHESES OF THE STUDY

The following hypotheses were framed for testing in the present study:

1) HO: There is no association between gender of the respondents and their perception and attitude towards
agripreneurship.

2) HO: There is no association between family background of the respondents (whether agriculture or non-agriculture)
and their perception and attitude towards agripreneurship.

V. RESEARCH METHODOLOGY

The present study is based on both primary and secondary data. Primary data were collected from a sample of 70
respondents, who are in their final year of MBA and also the ones who have completed their MBA recently with the
help of a structured questionnaire. Convenient Sampling method was used in selecting the sample respondents.
Secondary data were collected from Journals, Newspapers and Publications. The collected data was analysed by using
statistical tools such as Percentages, Mean, Chi-square test, Kruskal-Wallis H test, etc. The results of analysis of data
were presented in the form of tables.

VI. LIMITATIONS OF THE STUDY

o The study is based on only 70 MBA students and recent MBA graduates, which may limit the generalisability of the
findings.

e The study was confined to respondents from Guntur, Andhra Pradesh; therefore, the findings may not represent
MBA students from other regions.

e The study used a convenient sampling method, which may introduce sampling bias and affect the
representativeness of the sample.

e The data were collected through a structured questionnaire, and the responses reflect the participants’ perceptions
and intentions, which may differ from their actual future behaviour.
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VII. DATA ANALYSIS & RESULTS

Table 1: Profiles of Respondents

1.1 Gender of the Respondents

Male Female
Frequency 37 33
Percentage 52.9% 47.1%
1.2 Occupation of the Respondents

Studying Searching for a job Doing job Doing business
Frequency 24 22 22 2
Percentage 34.3% 31.4% 31.4% 2.9%
1.3 Respondents’ Family Background
Agriculture Job Business Agriculture Labour Non-Agriculture Labour
Frequency 17 23 13 7 10
Percentage 24.3% 32.9% 18.6% 10% 14.3%
1.4 Whether the respondents/ their parents own an agricultural land or not
Yes No

Frequency 22 48
Percentage 31.4% 68.6%

Source: Primary Data

From the above table it is clear that out of 70 respondents, 37 are male and 33 are female. Of the 70 respondents, 24 are
studying, 22 are searching for job, 22 are doing job and 2 respondents are doing business. Out of 70 respondents, 17 are
from agriculture family background, the parents of 23 respondents are job holders, 13 respondents are from business
family background, parents of 7 respondents are agriculture labour and parents of 10 respondents are the non-
agriculture labour. Out of 70 respondents, 22 respondents or their parents own an agricultural land and remaining 48
respondents or their parents do own an agricultural land.

2.1 Analysis of Respondents’ Perception about Agripreneurship

Based on the 70 responses to 7 Likert-scale Perception related statements, where the responses were coded as:

Strongly Disagree = 1, Disagree = 2, Neither Agree nor Disagree = 3, Agree = 4, and Strongly Agree = 5, the overall
perception of respondents about agripreneurship is as follows:

Table 2: Respondents’ Perception about Agripreneurship

Statement Mean Score
High initial investment is required to become an agripreneur 3.56
Agriculture has low social status 3.27
Credit availability to start a new agri-business venture is not satisfactory 3.51
Returns from agriculture/ agri-business ventures are low and uncertain 3.51
Lack of incentive schemes demotivates the intention to become an agripreneur 3.64
Agri-inputs availability is poor 3.19
Technical assistance/guidance available to agri-business ventures is not satisfactory 3.51

Source: Primary Data

Interpretation

An overall mean of 3.46 indicates that respondents generally agree that several barriers hinder agripreneurship. The
strongest concern is the lack of incentive schemes (Mean = 3.64), followed by the perception that high initial
investment, poor credit availability, low and uncertain returns, and inadequate technical guidance are important
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constraints. Respondents were comparatively more neutral regarding the availability of agri-inputs (Mean = 3.19) and
the social status of agriculture (Mean = 3.27).

Overall, the findings suggest a moderately high perception of challenges associated with agripreneurship, indicating
that respondents recognize financial, institutional, and technical constraints as significant obstacles to pursuing

agripreneurial ventures.

2.2 Analysis of Respondents’ Attitude towards Agripreneurship
Based on the 70 responses to 6 Likert-scale Attitude related statements, where the responses were coded as:

Strongly Disagree = 1, Disagree = 2, Neither Agree nor Disagree = 3, Agree = 4, and Strongly Agree = 5, the overall
Attitude of respondents towards agripreneurship is as follows:

Table 3: Respondents’ Attitude towards Agripreneurship

Statement Mean Score
Agripreneurship offers scope for earning attractive returns 3.81
Agri-business ventures are interesting and stimulating 3.90
Agri-business ventures have high potential for growth 3.87
Agripreneurship is the best way to strengthen and modernise agriculture 4.00
Agri-business ventures offer greater satisfaction and pride 3.74
My family members will appreciate and support me if I want to become an agripreneur 3.59

Source: Primary Data

Interpretation

The overall attitude of respondents towards agripreneurship was positive, with an overall mean attitude score of 3.82
out of 5. Among the attitude statements, respondents showed the highest agreement that agripreneurship is an effective
way to strengthen and modernize traditional agriculture (Mean = 4.00). Positive responses were also observed
regarding the attractiveness, growth potential, and earning opportunities of agripreneurship. However, comparatively
lower agreement was recorded for family support towards becoming an agripreneur (Mean = 3.59), indicating that
family encouragement may still be a limiting factor.

3. Hypotheses Testing

Hypothesis 1Testing

HO: There is no association between gender of the respondents and their perception and attitude towards
agripreneurship.

Table 4.1 Association between Gender of Respondents and their Perception about Agripreneurship using
the Chi-square Test of Independence.

Perception Statement » df | p-value Int(zrzr(;:.tg St;on
High initial investment is required to become an agripreneur 5.758 4 0.218 Not significant
Agriculture has low social status 5.017 4 0.286 Not significant
Credit availability to start a new agri-business venture is not satisfactory 3.443 4 0.487 Not significant
Returns from agriculture/ agri-business ventures are low and uncertain 6.178 4 0.186 Not significant
Laqk of incentive schemes demotivates the intention to become an 2634 3 0.452 Not significant
agripreneur
Agri-inputs availability is poor 3.539 3 0.316 Not significant
Te?hnical assistance/guidance available to agri-business ventures is not 7 464 4 0.113 Not significant
satisfactory

Source: Primary Data
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Inference: At the 5% level of significance, none of the perception statements show a statistically significant association

with gender (all p-values > 0.05).

Male and female respondents do not differ significantly in their perceptions about these Agripreneurship-related

statements.

Table 4.2 Association between Gender of Respondents and their Attitude towards Agripreneurship using
the Chi-square Test of Independence.

Attitude Statement © df p-value Int(zr[; l‘(;l.t(;l St;on
Agripreneurship offers scope for earning attractive returns. 4.176 3 0.243 Not significant
Agri-business ventures are interesting & stimulating to pursue. 2.909 3 0.406 Not significant
Agri-business ventures have high potential for growth. 1.755 4 0.781 Not significant
Agppreneurshlp is the best way to strengthen and modernise traditional 5131 3 0162 Not significant
agriculture.
Agripreneurship/Agri-business ventures offer greater satisfaction and pride. 3.093 3 0.377 Not significant
My‘ family members will appreciate and support me if I aspire to become an 5068 4 0230 Not significant
agripreneur.
I have a plan to become an agripreneur/start an agri-business venture in future. 11.517 | 1 0.00069 Significant

Source: Primary Data

Inference: A Chi-square test of independence was conducted to examine the association between gender and
respondents' attitudes toward agripreneurship. No significant association was found between gender and six attitude
statements (p > .05). However, a significant association was observed between gender and respondents' intention to
become an agripreneur in the future, ¥*(1) = 11.52, p < .001, indicating that entrepreneurial intention differs

significantly across gender. Hence, the null hypothesis cannot be rejected.

Hypothesis 2Testing

HO: There is no association between family background of the respondents (whether agriculture or non-agriculture)

and their perception and attitude towards agripreneurship.

Table 4.3 Association between Family Background of respondents and their Perception about Agripreneurship

using Kruskal-Wallis H Test

Perception Statement H Statistic | p-value Int((::[z)r&t(;l St;on
High initial investment is required to become an agripreneur 1.314 0.859 Not significant
Agriculture has low social status 2.506 0.644 Not significant
Credit availability to start a new agri-business venture is not satisfactory 4.871 0.301 Not significant
Returns from agriculture/ agri-business ventures are low and uncertain 2.433 0.657 Not significant
Lack of incentive schemes demotivates the intention to become an agripreneur 2.474 0.649 Not significant
Agri-inputs availability is poor 4.429 0.351 Not significant
Technical assistance/guidance available to agri-business ventures is not satisfactory 5.748 0.351 Not significant

Source: Primary Data

Inference: The Kruskal-Wallis H test indicated that respondents' perceptions about agripreneurship did not differ
significantly based on their parents' present occupation (Agriculture Farming, Agriculture Labour, Non-Agriculture
Labour, Business, and Job). For all seven perception statements, the differences in median ranks among occupation
groups were statistically insignificant (p > 0.05). Hence, parents' present occupation was not found to have a significant
influence on respondents' perceptions about agripreneurship.
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Table 4.3 Association between Family Background of respondentsand their Attitude towards Agripreneurship
using Kruskal-Wallis H Test

Attitude Statement H Statistic | p-value lnt(zr[z)rg't(;l St;on
Agripreneurship offers scope for earning attractive returns. 3.051 0.549 Not significant
Agri-business ventures are interesting & stimulating to pursue. 3.215 0.523 Not significant
Agri-business ventures have high potential for growth. 3.459 0.484 Not significant
Agripreneurship is the best way to strengthen and modernise traditional agriculture. 5.725 0.221 Not significant
Agripreneurship/Agri-business ventures offer greater satisfaction and pride. 3.634 0.458 Not significant
My. family members will appreciate and support me if I aspire to become an 4514 0341 Not significant
agripreneur.
I have a plan to become an agripreneur/start an agri-business venture in future. 11.517 0.00069 Significant

Inference: At the 5% significance level (o = 0.05), there was no statistically significant differences across occupational
groups for any of the attitude statements (all p > 0.05). Hence, respondents' attitudes towards agripreneurship were
found to be independent of their parents' present occupation. Hence, the null hypothesis cannot be rejected.

Table 4.4 Inference of the responses about whether the respondents have a plan to become an agripreneur/ start
an agri-business venture in future.

Response Frequency Percentage
Yes 47 67.1%
No 23 32.9%

Total 70 100%

Inference: The analysis reveals that 67.1% of the respondents intend to become agripreneurs in the future, whereas
32.9% do not have such intentions. This indicates a generally positive entrepreneurial inclination among the
respondents. The relatively high level of intention suggests that agripreneurship is viewed as a viable career option by a
majority of the respondents.

VIII. RECOMMENDATIONS

Based on the findings of the study, the following recommendations and suggestions are put forward:

o It is suggested that the government of Andhra Pradesh establish an ‘Agripreneurship Development Cell’ (ADC)
in every higher educational institution as a dedicated institutional mechanism for nurturing agripreneurial aspirations
among students. The Cell may serve as a one-stop platform for creating awareness, providing entrepreneurship
education and skill development, facilitating mentoring and incubation, disseminating information on government
schemes and financial assistance, and establishing linkages with banks, industries, agricultural institutions, markets,
and successful agripreneurs.

e It is further recommended that the government of Andhra Pradesh formulate an appropriate policy framework for
introducinga mandatory ‘Agripreneurship’Specialisation or at least a Course on ‘Agripreneurship’ within the
curriculum of MBA offered by State Universities, Autonomous Institutions and Affiliated Colleges. Integrating
agripreneurship into management education would strengthen the entrepreneurial capabilities of students and encourage
them to pursue agriculture and allied sectors as their career choice.

e The government, in collaboration with banks and other financial institutions, should organize and sponsor regular
seminars, conferences, workshops, and awareness programmes in higher educational institutions to enhance
students’ understanding of the significance of agripreneurship, and provide comprehensive information on the various
government schemes, financial assistance, incentives, subsidies, and institutional support available to aspiring
agripreneurs, thereby encouraging students to explore and pursue entrepreneurial opportunities in the agricultural
sector.

e The Government of Andhra Pradesh may consider developing a long-term vision of “One Educated Agripreneur
from Every Household by 2047 as an aspirational policy goal to encourage educated youth to view agriculture not
merely as a traditional occupation but as a modern, technology-enabled, value-oriented, and commercially viable
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sector. This vision may contribute to employment generation, rural economic development, agricultural diversification,
value addition, and inclusive entrepreneurship, while complementing the broader objectives of Viksit Bharat 2047.

IX. CONCLUSION

The study concludes that MBA students and recent MBA graduates in Guntur possess a positive attitude and
considerable propensity towards agripreneurship, despite their perceived challenges such as inadequate incentives,
high initial investment, limited credit, uncertain returns, and insufficient technical support. The overall attitude score of
3.82 and the finding that 67.1% of respondents intend to become agripreneurs indicate that the management
graduates represent a promising pool of future agripreneurs. The study further reveals that respondents’ perception and
attitude towards agripreneurship are largely independent of gender and family background, although gender is
significantly associated with future agripreneurial intention. Integrating agripreneurship into MBA education,
establishing ‘Agriprencurship Development Cells’, strengthening access to finance, mentoring and incubation, and
creating awareness about government schemes can provide an enabling ecosystem for aspiring agripreneurs.
Harnessing the entrepreneurial and technological capabilities of MBAs can contribute significantly to modernising
agriculture, generating employment, promoting rural economic development, and creating sustainable
agribusiness opportunities. Thus, nurturing MBA students as NEW AGE AGRIPRENEURS can be an important
step towards transforming agriculture into a more innovative, technology-driven, and economically viable sector.
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ABSTRACT: Farm mechanization has become an essential strategy for enhancing agricultural productivity, addressing
labour shortages, and improving the timeliness of farm operations, particularly among smallholder farmers. Andhra
Pradesh, dominated by small and marginal holdings and marked by acute seasonal labour scarcity, has built one of
India's most extensive access-based farm mechanization networks through village-level custom hiring centres. It also
emerged as one of India's leading states in promoting inclusive farm mechanization through initiatives such as Custom
Hiring Centres (CHCs), Rythu Bharosa Kendras (RBKs), and the Yantra Seva programme. However, comprehensive
empirical evidence on the extent of mechanization, regional disparities, constraints, and emerging opportunities among
smallholder farmers remains limited. The present study examines the usage of farm machinery and modern agricultural
technologies, identifies major constraints, analyses regional variations, and assesses farmers' perceptions of future
mechanization opportunities in Andhra Pradesh. Primary data were collected from 384 small and marginal farmers
selected through a multi-stage stratified random sampling technique across six districts representing the three major
regions of the state. Data were gathered using a pre-tested structured interview schedule with satisfactory reliability
(Cronbach's alpha = 0.82). Percentage analysis, mean scores, Garrett's Ranking Technique, and the Chi-square test were
employed for data analysis. The findings reveal that hired tractor services (82.6%) and combine harvesters (64.1%) are
extensively utilized, whereas machinery ownership remains low (13.8%), indicating the predominance based
mechanization system. The Chi-square analysis confirms a significant association between region and Mechanization
Service and Technology Usage Index, with Coastal Andhra exhibiting higher adoption than North Coastal Andhra and
Rayalaseema. Farmers identified high hiring charges during peak seasons, non-availability of machinery, and shortage
of skilled operators as the major constraints. Expansion of village-level Custom Hiring Centres, drone-based
agricultural services, and mechanical transplanting emerged as the most promising opportunities for strengthening
inclusive mechanization. The study recommends region-specific mechanization strategies, expansion of CHCs, digital
machinery booking systems, skill development for rural youth, and improved institutional support for tenant farmers to
enhance equitable access to agricultural mechanization and promote sustainable agricultural development in Andhra
Pradesh.

KEYWORDS: Farm Mechanization, Smallholder Farmers, Custom Hiring Centres, Inclusive Mechanization,
Agricultural Technology Adoption, Andhra Pradesh.

I. INTRODUCTION

Agriculture engages the majority of Andhra Pradesh's workforce, and the State leads nationally in paddy, chillies,
aquaculture and oil palm. Its agrarian structure, however, is dominated by small and marginal farmers with average
holdings around one hectare and a high incidence of tenancy in the coastal deltas — a structure in which individual
ownership of costly machinery is unviable. Rising peak-season wages, out-migration of labour and the strict timeliness
demanded by intensive multiple cropping have made machine power indispensable. Responding to this, the State
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established village-level custom hiring centres under its farm mechanization (Yantra Seva) programme, delivered
through village farmer-service centres (Rythu Seva Kendras), alongside cluster-level combine harvester hubs and Kisan
drone services. While the infrastructure is extensive, micro-level evidence on what smallholders actually use, what
constrains them and where they see opportunities remains scarce. Agriculture is the most vital sector of the Indian
economy. There is a numerous scope for development in farm mechanization for crop production to improve
productivity and it greatly depends on farm power availability There are two ways to increase productivity: one is to
produce a high-yield varieties of crops and the other is to improve agricultural mechanization through better machines
and implements. One of the most important inputs for crop production is mechanical energy in the form of
mechanization. It ensures timely field operations to improve production, reduce crop losses and improve product
quality and quantity. It also improves land use and input-use efficiency, labour productivity and drudgery reduction
Farm mechanization eliminates labour and animal drudgery by allowing activities to be completed in the shortest
period of time Precision in metering and placing inputs, as well as timelines for the efficient use of various crop inputs
such as land preparation, seeding, spraying, fertilizer, irrigation water, efc. The ultimate focus of farm mechanization is
to increase productivity and production by lowering production costs

Mechanization in India may have to be done at various levels, broadly, it can be done in three different ways: firstly, by
introducing improved agricultural implements on small-size holdings operated by bullocks. The second is by using
small tractors, tractor-drawn machines and power tillers on medium-size holdings and the third is by using large
tractors and machines for large holdings. Mechanization development varies substantially depending on the social
status of farmer as well as the size of their landholdings and their economic status. To increase crop productivity
through mechanization, we must first understand the current status of farm power availability and then determine to
what extent it can be improved. Agriculture employs the majority of the workforce in Andhra Pradesh, with the State
ranking first nationally in the production of paddy, chillies, aquaculture, and oil palm. However, the agrarian landscape
is primarily characterized by small and marginal farmers, who possess average land holdings of approximately one
hectare and experience a significant prevalence of tenancy in the coastal deltas. This situation renders individual
ownership of expensive machinery impractical. The increase in peak-season wages, the out-migration of labor, and the
stringent timing required for intensive multiple cropping have rendered mechanization essential. In response, the State
has established village-level custom hiring centers as part of its farm mechanization initiative (Yantra Seva), facilitated
through village farmer-service centers (Rythu Seva Kendras), along with cluster-level combine harvester hubs and
Kisan drone services. Despite the extensive infrastructure, there is a lack of micro-level data regarding the actual usage
by smallholders, the constraints they face, and the opportunities they perceive.

II. REVIEW OF LITERATURE

e Feder, Just, and Zilberman (1985) identified key factors influencing technology adoption as including farm size,
credit, tenure, human capital, and risk.

o Binswanger (1986) demonstrated that the spread of mechanization correlates with increasing wages and decreasing
machinery costs.

e Gavino et al. (2006) highlighted real issues at the farmer level that partially elucidated the limited acceptance of
mechanization within the farming system. Conversely, there are positive indicators that suggest potential for
improvement

e Pingali (2007) outlined the order in which power-intensive tasks are mechanized prior to control-intensive ones, a
trend observable in Andhra Pradesh, where tillage and paddy harvesting have been mechanized, while transplanting,
weeding, and harvesting of commercial crops remain manual.

e Sims and Kienzle (2016) along with Diao, Takeshima, and Zhang (2020) identified hire services as a practical
solution for smallholders

e NABARD (2018) highlighted the need for affordable farm mechanization for India’s predominantly small and
marginal holdings and identified Farm Machinery and Equipment Banks for custom hiring as an important mechanism
to address this challenge.

e Ram Nath et al. (2019) reported that agricultural productivity can be enhanced through two major approaches: the
cultivation of high-yielding crop varieties and the adoption of improved agricultural mechanization. The authors
emphasized that mechanical energy, in the form of farm machinery and implements, is a crucial input for crop
production as it facilitates timely field operations, minimizes crop losses, improves the quality and quantity of
agricultural produce, enhances land- and input-use efficiency, increases labour productivity, and reduces the physical
drudgery associated with farming operations.
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e C. Ramana and P. Lavanya Kumari (2019) examined the usage and perceptions of farm machinery among 300
farmers in the Southern Zone of Andhra Pradesh (Chittoor, Kadapa, and Nellore). The study found that 93% of farmers
had moderate knowledge of farm machinery, while only 6% practiced complete mechanization and 94% used
machinery partially. Only 10% owned farm machinery, most of which was obtained through government subsidies.
Farmers' perceptions of mechanization were significantly influenced by age, farming experience, mechanization
experience, education, annual income, labour availability, and awareness, whereas farm size had no significant effect.
The study recommended strengthening awareness and support mechanisms to enhance farm mechanization among
farmers.

e Sharma (2022): Reviewed the role of the CRIDA wheel hoe in empowering women farmers. The study
highlighted its potential to reduce drudgery, save time and labour, and improve the efficiency of women during
weeding and intercultural operations.

e Suneetha et al. (2023): Compared the CRIDA wheel hoe with the traditional hand hoe in vegetable crops.
The CRIDA wheel hoe showed better work efficiency, reduced labour requirements, and lower physical effort, making
it a useful tool for farm workers.

e Aparna et al. (2024): Compared two weeders based on efficiency and ergonomic parameters among farm
women. The study emphasized that improved weeders can reduce physical strain, improve working posture, and
increase the efficiency and comfort of women workers. It found that advanced tools drastically reduced weeding time,
labor requirements, and physiological fatigue, lowering the drudgery index from a high of 68 down to the 3542 range
for farm women

RESEARCH GAP

The existing literature demonstrates that farm mechanization has significantly improved agricultural productivity,
labour efficiency, and the timeliness of farm operations. Previous studies have primarily focused on farmers' awareness,
machinery adoption, determinants of mechanization, farm power availability, precision agriculture, and custom hiring
services at the district or regional level in Andhra Pradesh. Although these studies provide valuable insights, they do
not offer a comprehensive assessment of mechanization across the major regions of the state. Moreover, limited
empirical evidence exists on regional variations in mechanization usage, farmers' access to mechanization services, and
their perceptions of emerging mechanization opportunities.A comprehensive region-wise assessment integrating
machinery ownership, utilization, constraints and perceived opportunities among smallholder farmers remains
limited.To address this gap, the present study examines the extent of farm mechanization among small and marginal
farmers across the three major regions of Andhra Pradesh. It analyses machinery ownership and utilization patterns,
regional disparities in mechanization, constraints in accessing mechanization services, and farmers' perceptions of
emerging opportunities. The findings are expected to provide evidence-based recommendations for promoting inclusive
and sustainable farm mechanization in the state.

OBJECTIVES OF THE STUDY

e To assess the extent of farm mechanization among small and marginal farmers in Andhra Pradesh.

e To examine the ownership pattern of farm machinery and the adoption of modern agricultural technologies
among smallholder farmers.

e To analyse regional variations in the level of farm mechanization across Coastal Andhra, North Coastal
Andhra and Rayalaseema.

e To identify the major constraints affecting farmers' access to farm mechanization services.

e To assess farmers' perceptions of emerging opportunities for promoting farm mechanization in Andhra
Pradesh.

III. RESEARCH METHODOLOGY
3.1 Research design and population. The study adopts a descriptive-cum-diagnostic design based on primary data.
The population comprises small and marginal farmers (operational holdings up to two hectares) of Andhra Pradesh,
who constitute the overwhelming majority of the State's cultivators.
3.2 Sample size determination. Since the population of small and marginal farmers is very large, Cochran's formula

for large populations was used to determine the required sample size. the sample size was determined using Cochran's
(1977) formula for infinite populations: n = z?pq / €, where z = 1.96 at the 95 per cent confidence level, p = 0.5
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(maximum variability), g =1 — p = 0.5 and e = 0.05 (5 per cent margin of error). This yields n = (1.96)> x 0.5 x 0.5 /
(0.05)* = 384.16, rounded to 384 respondents — a size adequate for the statistical tests employed.

3.3 Sampling technique. A multi-stage stratified sampling design was adopted, with purposive selection of districts
and random/systematic selection at subsequent stages.In the first stage, the State was stratified according to its three
agro-climatic zones such as Coastal Andhra, North Coastal Andhra and Rayalaseema. From these strata an equal
sample size (i.e. 128 respondents) was selected to facilitate inter Zonal comparisons. Thereafter, in the second stage,
two districts representing the predominant cropping systems in each agro-climatic region was selected in a purposive
manner to cover the major cropping system in the State. From these two districts, two mandals were selected at random
in the third stage. From these mandals, two villages each were selected for conducting personal interviews. Finally,
respondents were selected using systematic random sampling from the cultivator registers maintained at the Rythu Seva
Kendras (RSKs)

Table 1: Multi-stage Stratified Sample Design (n = 384)

Region (Stratum) Districts Selected Mandals / Villages Respondents
Coastal Andhra (delta) | Guntur, West Godavari 4 mandals / 8 villages 128
North Coastal Andhra | Srikakulam, Visakhapatnam | 4 mandals / 8 villages 128
Rayalaseema Anantapur, Kurnool 4 mandals / 8 villages 128
Total 6 districts 12 mandals / 24 villages 384

The selected districts represent the major agro-climatic regions and predominant cropping systems of Andhra Pradesh,
ensuring adequate regional representation for comparative analysis.

3.4 Data collection instrument and procedure. Data were collected through a structured interview schedule prepared
in English and Telugu, covering socio-economic particulars, machinery ownership and hiring, technology usage,
barriers (ranked for Garrett scoring) and perceived opportunities (five-point Likert statements). The schedule was pre-
tested on 30 farmers in a non-sample village of Guntur district; item wording was refined and reliability of the Likert
scale was established with a Cronbach's alpha of 0.82. Trained enumerators canvassed the schedule through personal
interviews during a three-month field period, with responses cross-verified against Rythu Seva Kendra machinery-
booking records where available. Informed consent was obtained and anonymity assured.

3.5 Hypothesis

Ho: There is no significant association between region and Mechanization Service and Technology Usage Index.

Hi: There is a significant association between region and Mechanization Service and Technology Usage Index.

3.6 Data analysis tools.

Descriptive statistics (frequency, percentage and mean), Garrett's Ranking Technique, and the Chi-square Test of
Independence were employed for data analysis. "The categories were defined using researcher-specified cut-offs: <2
indicators for low usage, 3—4 indicators for medium usage, and >5 indicators for high usage.

IV. DATA ANALYSIS AND FINDINGS
4.1 Profile of respondents.
Table 2 shows a predominantly middle-aged sample (51.6 per cent between 35 and 50 years), modest education levels,
58.3 per cent marginal farmers, and — significantly for the delta State — 47.9 per cent cultivating wholly or partly as

tenants, underscoring why subsidy and credit channels tied to land title exclude many actual cultivators.

Table 2: Socio-economic Profile of Respondents (n = 384)

Variable Category Frequency Per cent
Age Below 35 years 74 19.3
35-50 years 198 51.6
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Above 50 years 112 29.1
Education Illiterate / primary 121 31.5
Secondary 167 43.5
Higher secondary & above 96 25.0
Size of holding Marginal (< 1 ha) 224 58.3
Small (1-2 ha) 160 41.7
Tenure status Owner cultivator 200 52.1
Tenant 110 28.6
Owner-cum-tenant 74 19.3
Main crop Paddy 172 44.8
Chillies / cotton 118 30.7
Groundnut / others 94 24.5

Source: Primary survey

4.2 Usage of farm machinery and technologies. Table 3 confirms the access-based character of mechanization in the
State: 82.6 per cent of respondents hire tractor services and 64.1 per cent hire combine harvesters, while only 13.8 per
cent own a tractor or power tiller. Over a third (35.7 per cent) have booked machinery through their village Rythu Seva
Kendra or custom hiring centre, indicating meaningful but incomplete penetration of the institutional network.
Emerging technologies — drone spraying (10.4 per cent) and mechanical transplanting (12.5 per cent) — show early-
stage adoption concentrated in the delta districts.

Table 3: Usage of Farm Machinery and Technologies (n = 384)

|Machinery / Technology Used Users (n) Percentage|
|Tract0r services (hired) 317 82.6 |
ICombine harvester (hired) 246 64.1 |
|P0wer sprayer 236 61.5 |
|Machinery booking through Rythu Seva Kendra / CHC||137 35.7 |
|Micro-irrigation (drip/sprinkler) 92 24.0 |
|Dr0ne spraying services 40 10.4 |
|Own tractor / power tiller 53 13.8 |
|mechanical transplanting 48 12.5 |

Source: Primary survey (Note: Multiple responses were allowed; therefore, the total frequency and percentages exceed
the sample size (N = 384). Percentages are based on the total number of respondents.)

4.3 Region and usage level — chi-square test. Table 4 cross-tabulates region with usage level. The computed chi-
square value of 15.85 exceeds the table value of 9.49 (df = 4, 5 per cent level); the null hypothesis is rejected,
establishing a significant association between region and mechanization usage. Coastal Andhra leads with 35.9 per cent
of its respondents in the high-usage category against 18.8 per cent in Rayalaseema, reflecting the delta's assured
irrigation, paddy-combine economy and denser machinery markets, and pointing to Rayalaseema and North Coastal
Andhra as priority regions for the next phase of mechanization.Cramér's V = 0.144 indicates Region is significantly
associated with mechanization usage, although the magnitude of the association is relatively small.This regional
difference may be associated with differences in irrigation conditions, cropping patterns and machinery-service
availability.
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Table 4: Region and Mechanization Service and Technology Usage Index (y> = 15.85; df = 4; p < 0.05)

Region Low Medium High Total
Coastal Andhra 30 52 46 128
North Coastal Andhra 48 50 30 128
Rayalaseema 56 48 24 128
Total 134 150 100 384

Source: Primary survey

4.4 Barriers — Garrett ranking. As Table 5 shows, high hiring charges in the peak season (mean score 66.8) and
non-availability of machines when needed (62.5) are the severest constraints — both problems of peak-season supply
rather than farmer unwillingness — followed by the shortage of skilled operators and drone pilots (55.9). Difficulty in
accessing subsidy and credit ranks fifth overall but was reported disproportionately by tenant respondents.

Table 5: Garrett Ranking of Barriers to Mechanization (n = 384)

Barrier Mean Garrett Score | Rank
High hiring charges in peak season 66.8 I
Non-availability of machines when needed 62.5 II
Shortage of skilled operators / drone pilots 55.9 I
Small and fragmented plots 51.2 v
Difficulty in accessing subsidy / credit (esp. tenants) 47.6 v
Poor repair and spare-part facilities 394 VI

Source: Primary survey

4.5 Perceived opportunities. Respondents rated six opportunity statements on a five-point scale (Table 6). Expansion
of village custom hiring services tops the list (mean 4.21), followed by drone-based spraying (4.12) and mechanical
paddy transplanting services (4.05) — the operations where labour bottlenecks are most painful — while machinery-
service entrepreneurship for rural youth (3.87) also finds strong favour, indicating community readiness for a service-
led mechanization economy.

Table 6: Farmers' Perception of Mechanization Opportunities (n = 384)

Opportunity Statement (5-point scale) Mean Score Rank
Expansion of village CHC / Yantra Seva services 4.21 I
Drone-based spraying and nutrient application 4.12 II
Mechanical paddy transplanting services 4.05 I
Chilli / groundnut harvesting-related machinery 3.98 v
Machinery-service entrepreneurship for rural youth 3.87 v
Aquaculture and horticulture mechanization 3.62 VI

Source: Primary survey
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V. DISCUSSION

The present study revealed that tractor hiring was the most widely used mechanization service among small and
marginal farmers, followed by combine harvesters and power sprayers, while ownership of farm machinery remained
limited. Significant regional differences in mechanization usage were observed, with Coastal Andhra recording the
highest level of mechanization, followed by North Coastal Andhra and Rayalaseema. High hiring charges during peak
seasons, non-availability of machinery, and shortages of skilled operators emerged as the major constraints. Farmers
also expressed positive perceptions towards expanding Custom Hiring Centres (CHCs), drone-based spraying services,
and machinery-service entrepreneurship.

These findings indicate that farm mechanization in Andhra Pradesh is predominantly access-based, with machinery
hiring substantially exceeding private ownership. These findings support the relevance of village-level Custom Hiring
Centres (CHCs) and Rythu Seva Kendras (RSKs) as mechanisms for improving access to farm machinery for
improving access to farm machinery among small and marginal farmers. The findings are consistent with those of Sims
and Kienzle (2016), Diao, Takeshima, and Zhang (2020), and NABARD (2018), who emphasized machinery hiring
services as an effective strategy for promoting inclusive mechanization.

The significant regional differences in mechanization usage suggest that the availability of machinery alone does not
ensure uniform adoption across regions. Coastal Andhra recorded higher mechanization levels due to assured irrigation,
intensive paddy cultivation, and better machinery service networks. In contrast, the relatively lower level of
mechanization in Rayalaseema reflects the predominance of rain-fed agriculture and crop-specific machinery
requirements. These findings indicate the need for region-specific mechanization strategies, including the promotion of
groundnut diggers, threshers, moisture-conserving implements, and improved inter-regional movement of machinery
during staggered cropping seasons.

The major constraints identified in the study indicate that the current challenges are primarily related to service delivery
and institutional capacity rather than farmers' willingness to adopt mechanization. Strengthening the professional
management of CHCs, introducing transparent digital booking systems, expanding operator and drone-pilot training,
and promoting machinery sharing across mandals could substantially improve access to mechanization services.

The favourable perception of youth-led machinery service enterprises further suggests that farm mechanization can
contribute not only to enhanced agricultural productivity but also to rural employment generation and agripreneurship.
Overall, the findings highlight the need for inclusive, region-specific, and service-oriented mechanization policies to
promote sustainable agricultural development in Andhra Pradesh.

Farm Mechanization Initiatives and Field-Level Innovations in Andhra Pradesh

e Women-Led Mechanization in Srikakulam

An innovative idea has come to the aid of the working women in one of the biggest maize-producing states of the
country, Andhra Pradesh. In Srikakulam of the northern coastal region of Andhra Pradesh, women labourers had been
making pits and sowing the seeds bent down on their stomachs using a stick called 'borugu' which resulted in severe
bodyache and they had to continuously take medicines and balm to get some relief after long hours of working on these
pits.But now the invention 'double wheel marker' made of iron rods welded together with two wheels and mechanical
arms to make similar sized pits for sowing helped the women to take rest and the new technique of zero tillage has led
to increase in the state's yield of maize, that has become a major crop of Andhra Pradesh. This newly introduced
'double wheel marker' device was easy to operate which involved two women workers where one worker pushes the
marker while the other worker sows the seeds in the pits created, which reduced the hours of bending by the women
and helped the workers to straighten their back. Mechanization has also directly tackled the physically exhausting
aspects of farm labor, known as human drudgery, specifically for female agricultural workers

e The Double Wheel Marker: In Venkataraopeta village, women laborers traditionally sowed maize by walking
bent over for hours, using a stick (BORUGU) to manually pierce the ground. The introduction of the simple
wheelbarrow-style double wheel marker completely altered this workflow. Sowing efficiency spiked from covering
0.2 acres a day to 0.5 acres a day. Because they finish fields much faster, the daily wages for these women effectively
rose by 33%.

e In over 6000 acres, farmers of Jammulapalem village had adopted the standardized mechanized D-DSR practices,
during the 20-to-30-day window, between the 1st monsoon showers and release of canal irrigation water. Initially, D-
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DSR was adopted by using bullock drawn seed drills and later adopted and standardised tractor drawn seed drills.
Simultaneously, modified primary tillage techniques were adopted, which required east-west directional ploughing
followed by north-south directional ploughing and spreading of basal doses of fertilizer and soil borne insecticides,
through mechanical spreaders. Compaction and smoothening of the soil along with seeding operation, with tractor
drawn blade/bar compactors, mechanised application of pre-emergent herbicides. These 4 operations were conducted
by tractors specifically designed to undertake single specific operations independently, as 1 set of mechanization drive,
covering about 8-10 hectare in 10 working hours. A total of 160 tractors (40 sets) were used to complete rice seeding in
about 400 hectares per day and completing the 2400 hectares of D-DSR operations in just 6 -10 days. It was realised
that, through such collective operations of D-DSR, farmers had saved about Rs.12,500/- of crop production cost, per
hectare.

e -Anantapur District (Groundnut Belt): Comprehensive studies on Anantapur's CHC network reveal that
beneficiary farmers using rented sub-soilers and multi-crop threshers significantly reduced human and animal labor
dependencies. This optimization minimized seed waste and directly lowered total input costs, driving up net profit
margins. -hresher Adoption: Individual case studies under the RASHTRIYA KRISHI VIKAS YOJANA (RKVY)
outline instances where farmers shifted to mechanized Multi-Crop Threshers. In sunflower fields, this resulted in a
15% reduction in grain loss and a net profit boost 0of 1,000 per acre due to superior seed quality.

e Prakasam District (ST Rythu Mithra Group): A tribal farmers' collective in Kothur village procured a tractor,
rotovator, maize harvester, and seed planter utilizing a 50% government subsidy. Operating as a localized CHC, they
rented out the machinery across neighboring villages, earning an annual profit of ¥6,20,000 while slashing localized
harvesting wait times.

e Modified Wet Direct Sown Rice (W-DSR): The PRAANADHAARA project adapted seed-drill equipment and
tractor drive-mechanisms to operate smoothly in slippery, post-puddled wet fields This tailored mechanization covered
2,400 hectares of direct rice sowing in a tight 6-to-10-day window. It lowered cultivation expenses by replacing heavy
manual labor, saving farmers roughly ¥12,500 per hectare.

e To prevent smaller farms from being excluded, digital rental platforms have stepped in. TAFE launched its JFarm
Services app in Andhra Pradesh, acting as a free, farmer-to-farmer (F2F) tractor rental marketplace.
Smallholder farmers use the app to instantly hire nearby equipment, bypassing high upfront purchasing costs and
optimizing tractor asset usage across the state.

VI. RECOMMENDATIONS & CONCLUSION

Drawing on the empirical findings of the study and the field-level mechanization initiatives observed in Andhra
Pradesh, the following measures are suggested to strengthen accessible, efficient and inclusive farm mechanization
among small and marginal farmers in the State.

e Introduce a demand-based machinery allocation system to facilitate the timely movement of farm machinery
across regions based on seasonal requirements and cropping patterns, thereby minimizing peak-season shortages.

e Develop crop- and region-specific mechanization packages suited to local farming conditions. Paddy-growing
areas may require greater access to transplanting and harvesting machinery, while rain-fed regions such as Rayalaseema
may benefit from groundnut diggers, seed drills and moisture-conservation equipment.

o Strengthen machinery cooperatives and Farmer Producer Organizations (FPOs) to facilitate collective access,
hiring and management of farm machinery, particularly for small and marginal farmers for whom individual ownership
is economically difficult.

e Promote rural agripreneurship in mechanization services by encouraging local entrepreneurs to provide
machinery hiring, operation and maintenance services, particularly in areas with limited access to farm equipment.

e Establish digital monitoring and machinery utilization systems to track demand, availability and service gaps,
enabling more efficient allocation and deployment of farm machinery across regions.

e Expand awareness, training and technical advisory programmes to improve farmers’ knowledge and adoption of
emerging technologies such as drone-based applications, precision farming and digital machinery-booking services.

VII. CONCLUSION
The study concludes that farm mechanization in Andhra Pradesh has evolved from a machinery ownership model to an
access-based service model, with hiring services playing a dominant role among small and marginal farmers. Although

the State has made substantial progress through Rythu Seva Kendras (RSKs) and Custom Hiring Centres (CHCs),
significant regional disparities and service-delivery constraints continue to limit equitable mechanization. Addressing
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these challenges through professional management, region-specific machinery deployment, digital service delivery,
skilled human resources, and inclusive support for tenant farmers will strengthen the existing mechanization ecosystem.
Such measures have the potential to improve equitable access to machinery and may contribute to improved timeliness
of operations, cost efficiency and rural service-based employment.and agripreneurship opportunities across Andhra
Pradesh.
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ABSTRACT: MSMEs play a vital role in Andhra Pradesh’s economy, contributing to the GSDP, fostering innovation,
generating employment opportunities, and driving industrial and economic growth. MSMEs in AP contribute
significantly to exports, GDP, and the overall industrial ecosystem. However, the sector faces challenges such as
limited access to credit, inadequate infrastructure, and skill gaps in the workforce. To address these issues, the Andhra
Pradesh government has introduced policies and schemes designed to bolster MSMEs, including financial incentives,
infrastructure development, and skill enhancement programs. Agriculture remains the heartbeat of the Indian economy,
supporting over half of the nation’s population. Agro based industry is regarded as the sunrise sector of the Indian
economy in view of its large potential for growth and likely socio-economic impact specifically on employment and
income generation. Some estimates suggest that in developed countries, approximately 14 per cent of the total work
force is engaged in Agro-processing sector directly or indirectly. There is no denying that India has to live with the
marketing problem of Agro based industries for many years to come. Therefore, need arises to make all over
development among all sections of the society especially in rural Agro based industrial units. Rice mill industry in is in
the crisis and facing the various marketing problems due to lack of financial assistance, improper marketing channel,
high degree of breakdown of finished products and non-availability of research lab for quality control. However, if this
sector will be properly developed, it can make a major player at the global level for marketing and supply of processed
food for billion plus mouths to feed. Each stage is a potential employer. Reporting by New Vision on Uganda’s
agricultural sector points out that a low skill set has slowed youth employment, particularly in post-harvest handling,
processing, and agribusiness — stages where the most employment potential actually lies. When young people acquire
agripreneurship skills, they become capable of building businesses at these underserved stages, generating jobs for
themselves and others.

KEYWORDS: Agripreneurship, AgHubs, agricultural laws, funding agencies, identification of enterprises and
innovations, Agro-Processing industry transformation Development, Expectation Perceptions.

I. INTRODUCTION

In rural India, farming alone can no longer guarantee a stable income for millions of small and marginal farmers.
Shrinking landholdings, unpredictable monsoons, and fluctuating crop prices have pushed rural households to look
beyond the field. This is where agri-based micro and small enterprises step in — as structured, investable, and
government-recognized business ventures that transform agricultural activity into sustainable rural livelihoods.
Understanding what these enterprises are, how they are classified, and why they matter is the starting point for anyone
looking to build a business in India’s vast agricultural ecosystem. Agri-based micro and small enterprises are business
ventures engaged in agriculture and its allied sectors — going well beyond conventional crop cultivation. They include
activities such as dairy farming, poultry, fish farming, food processing, organic fertilizer production, mushroom
cultivation, and a range of other agro-industrial activities.
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According to India’s agricultural policy framework, the definition of a “farmer” is broad enough to include poultry and
livestock rearers, fishers, beekeepers, sericulture practitioners, and those engaged in Agro-forestry — all of whom can
operate as micro or small enterprise owners. What sets these enterprises apart from general farming is their
entrepreneurial and commercial orientation. They process, package, brand, or add value to raw agricultural produce —
and in doing so, they generate income not just for the owner, but for the wider rural community through employment
and supply chain linkages. One of the most significant contributions of agripreneurship is job creation — and not just on
the farm. When an agripreneurial venture is established, it creates employment across multiple stages: input supply,
production, transportation, processing, quality control, marketing, and distribution. Models like India’s Amul dairy
cooperative and the ITC e-Choupal initiative are among the most cited examples of agripreneurship improving market
access at scale. Research published by Springer highlights these models as examples that emphasize quality control,
strong partnerships, and leveraging technology to integrate village agribusinesses into larger markets — ultimately
driving sustainable rural development. This paper focuses on the Govt. provided opportunities and challenges of Agro-
based industries in Andhra Pradesh.

Various types of MSME Industries in Andhra Pradesh: Andhra Pradesh MSME policies are progressive and
conducive to the growth of the ecosystem. The MSME corporation of Andhra Pradesh is named Andhra Pradesh
MSME Development Corporation (MSMEC). The state is home to diverse MSME industries. The list of MSME in
Andhra Pradesh include:

1. Agro-based industries: Leveraging Andhra Pradesh’s agricultural output, agro-based industries process and add
value to crops like rice, cotton, and chilies. The state has firmly established itself as a major player in India’s
agribusiness industry, with a significant contribution in sectors such as aquaculture, horticulture, dairy, and poultry.

2. Textiles and Handlooms: Andhra Pradesh has a rich tradition of handloom weaving, particularly in districts like
Guntur and Prakasam. The state has also proven to be one of the important centers of the handloom industry in the
country. There are about 2 lakh handloom weavers in cooperative fold and 1.6 lakh outside cooperative fold. There are
about 81,000 Power looms working in the state, which add significantly to the output.

3. Pharmaceuticals and Chemicals: The state’s pharmaceutical sector is rapidly growing, with MSMEs contributing
to exports. Primary focus of AP’s pharma industry has been on Bulk Drugs Exploring collaborations across product
classes, including medical device technology, biosimilars, gene therapy, and specialty drugs, to usher-in the next leg of
growth.

4. Automobile and Auto Components: The industry has a strong presence in the State of Andhra Pradesh owing to a
broad base of automotive component manufacturers and a large pool of highly trained and skilled manpower. The state
also has the distinction of being the only state in India being part of two of the three major industrial corridors presently
under implementation in the country, which further facilitates its participation and growth prospects in this vast and
promising sector.

DISTRICT Micro Small Medium Total
Y.S.R 108,155 734 28 108,917
West Godavari 111,225 1,707 121 113,053
Vizianagaram 57,939 364 19 58,322
Visakhapatnam 125,312 1,849 154 127,315
Tirupati 80,656 242 18 80,916
Srikakulam 64,721 409 17 65,147
Sri Sathya Sai 57,120 102 5 57,227
Spsr Nellore 110,648 1,115 60 111,823
Prakasam 85,688 774 27 86,489
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i;:;;‘;ﬁ"“”m 14,246 8 0 14,289
Palnadu 61,006 194 3 61,203
Ntr 94,001 388 20 94,409
Nandyal 62,964 189 6 63,159
Kurnool 114,220 788 40 115,048
Krishna 113,061 1,993 109 115,163
Konaseema 49,549 142 10 49,701
Kakinada 74,406 233 8 74,647
Guntur 125,770 2,186 141 128,097
Eluru 63,823 246 10 64,079
East Godavari 109,185 1,445 97 110,727
Chitoor 101,555 788 45 102,388
Bapatla 43,550 135 5 43,690
Annamayya 61,781 129 3 61,913
Ananthapur 125,455 756 33 126,244
Anakapalli 41,579 110 5 41,694
Alluri Sitharama Raju | 8,990 7 1 8,998

Agri based MSMEs in Andhra Pradesh:

Agripreneurship is not just merely adopting new methodologies and techniques in the system but also with integration
of the need-based technologies create a new platform for enhancing the economy of the individuals and the country as
well. The concept of commercialization in agriculture and allied sectors has always been a great boon in restructuring
the shape of Indian economy, where it snails till today. The next to think of, is an Agripreneurs, whose creativeness
makes the ease of new way of doing things by taking needed risks, adopting innovations and tapping new opportunities
in organized markets. The Agripreneurship is one such area, which creates an iconic shift in the world. This study
conducted in Andhra Pradesh, was an attempt to enlighten the key issues in identifying the enterprises who lead the
successful Agripreneurship.

Andhra Pradesh MSME Statistics 2026: District-Wise Data

Key benefits of Agripreneurship:

» From farm to enterprise: the transformation agripreneurship enables Ultimately, the need for agripreneurship comes
down to a fundamental gap between what agriculture produces and what it earns. Raw commodities are undervalued.
Rural labour is underemployed. Market connections are weak. Post-harvest losses erode income. And the young people
who could transform the sector are leaving.

» Post-harvest losses and the income drain: One of the most damaging problems in agriculture is what happens after
the harvest. Research published in Springer’s Discover Food journal shows that approximately 14% of global food
production fails to reach consumers, with losses most severe in low- and middle-income countries

» Low farm-gate prices and intermediary dependence: In most smallholder farming systems, farmers sell raw produce
at the farm gate at the lowest point in the price chain. Traders and middlemen capture the bulk of the margin as the
product moves through the supply chain. Agripreneurship change this equation. By moving into processing, branding,
or direct-to-consumer sales, they capture more of the value they create.
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» Limited market access for smallholders: The World Food Programme highlights that despite producing most of the
world’s food, smallholder farmers tend to be food insecure themselves — forming the majority of people living in
poverty globally.

» Value addition: Value addition is the process of increasing the worth of a raw agricultural product through
processing, packaging, branding, or other enhancements before it reaches the consumer. It is at the heart of why
agripreneurship works.

» Consider a farmer who grows tomatoes. Sclling them raw at a local market yields a modest, unpredictable
income. But transforming those tomatoes into paste, sauce, or dried products extends shelf life, opens up new markets,
commands a higher price, and reduces dependence on the fragile fresh produce market. Penn State Extension
explains that value-added agriculture enterprises diversify farm operations and create unique products demanded by
consumers — but they require farmers to develop new skills in processing, packaging, marketing, and customer
relations.

» This shift — from producer to processor — is what transforms a farm into a business. And that transformation is
what agripreneurship enables. Agribusiness research from Agrigm Technologies illustrates this with a clear example:
instead of exporting raw coffee beans, establishing local processing plants to produce packaged coffee captures far
more value within the domestic economy. The principle applies at every scale, from a village-level grain miller to a
regional dairy cooperative.

» This is not a small opportunity: The agricultural sector in India alone employs between 40 and 46% of the
population, yet its GDP contribution remains disproportionately low at around 17%, signalling a major productivity gap
that entrepreneurial activity can help close.

» Reducing rural unemployment and migration: Unemployment in rural areas is a direct driver of rural-to-urban
migration. When farming offers no viable income and no associated enterprise opportunities, young people leave. By
generating local employment — in food processing units, packaging centers, agri-input supply shops, or farm service
businesses — it gives rural youth a reason to stay and build livelihoods at home.

> Better market access and the agripreneur’s role: Poor market access is one of the oldest and most persistent
problems in agriculture. Farmers who lack connections to buyers, market information, or transportation infrastructure
are forced to sell at whatever price a local trader offers. Agripreneurs actively solve this problem — not just for
themselves, but for the farmers they work with.

> Digital platforms are accelerating this further. E-commerce, mobile price information tools, and direct-to-
consumer sales channels are giving agripreneurs the ability to bypass traditional intermediaries and connect directly
with buyers. FAO’s work on agrifood value chains emphasizes improving smallholders’ access to markets through
digital innovations, contract farming pilots, and better linkages between farmers and buyers — all areas where
agripreneurs operate and thrive.

» Improving rural living standards through agripreneurship: The impact of agripreneurship reaches well beyond
the individual entreprencur. When agribusinesses are established in rural areas, they generate a multiplier effect —
income earned locally is spent locally, creating demand for other goods and services and stimulating the broader rural
economy.

» Agripreneurship and the youth opportunity: Globally, agriculture struggles to attract young people. The
perception of farming as low-status, unprofitable, and physically demanding keeps youth away. Agripreneurship
reframes the sector entirely — presenting it as a space for innovation, technology, and business-building rather than
subsistence labor.

II. REVIEW OF LITERATURE

1. Existing literature recognises MSMEs as key drivers of employment generation, rural industrialisation, and
balanced regional development.

2. Agri-based MSMEs contribute significantly to reducing post-harvest losses, increasing farmers’ incomes, and
strengthening International Journal of Research in Management 2026; SP-8(4): 348-350 ~ 349 ~ International Journal
of Research in Management https://www.managementpaper.net

3. Rural value chains. Studies on rural entrepreneurship highlight that value-added agricultural activities are critical
for income diversification in drought-prone regions. Recent research emphasises the transformative role of digital
technologies in MSME development.

4. Digital platforms reduce information asymmetry, lower transaction costs, and improve access to markets and
finance. Government initiatives such as Digital India, Udyam Registration,

5. Government e-Marketplace, and Open Network for Digital Commerce have facilitated MSME formalisation and
digital participation. However, several studies also point out challenges such as digital illiteracy, infrastructural gaps,
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and uneven adoption of technology, particularly in backward and rural regions. Region-specific empirical studies
focusing on the Ananthapuramu district remain limited, which provides the rationale for the present study.

III. OBJECTIVES OF THE STUDY

1. To compare the level of downstream integration and high-value manufacturing participation of Andhra Pradesh’s
MSMEs with those of leading industrial states such as Tamil Nadu and Maharashtra.

2. To evaluate the value-added contribution of MSMEs in Andhra Pradesh and assess the extent of local income
retention within the state economy.

3. To examine the production efficiency and competitiveness of MSMEs across major sectors in Andhra Pradesh.

4. To identify the gaps in supply-chain depth, innovation linkages, technology adoption, and research collaboration
affecting MSME growth in the state.

5. To assess the growth and distribution of registered MSMEs in Andhra Pradesh and their contribution to
employment and GSDP.

6. To study the role of agriculture and allied sectors in supporting the development of agri-based MSMEs in Andhra
Pradesh.

7. To examine the impact of Government of India schemes related to income support, irrigation, digital markets, and
financial inclusion on farmers and agricultural MSMEs.

IV. METHODOLOGY OF THE STUDY:

Research studies on agricultural and food-processing MSMEs in Andhra Pradesh commonly use a mixed-methods
design combining primary field surveys with secondary official datasets. Authors typically evaluate regional
distribution, investment-employment ratios, and macro-environmental variables to offer tiered policy
recommendations.

Data Collection Approaches

e Primary Surveys: Researchers collect direct responses from agro-processing and micro-entrepreneurs using
structured questionnaires focusing on credit access, technology adoption, and operational bottlenecks.

e Secondary Sources: Studies compile official metrics from the Andhra Pradesh Food Processing Society (APFPS),
Udyam registration portals, and state economic surveys.

o Sampling Techniques: Multi-stage stratified random sampling is frequently utilized to select representative
districts (such as Chittoor, East Godavari, Guntur, and Krishna) based on high MSME or crop concentration.

V. DATA ANALYSIS AND INTERPRETATION

As of mid-2026, Andhra Pradesh hosts over 2.08 million registered MSMEs, ranking 9th nationally. Agriculture and
allied sectors, driving a Gross State Domestic Product (GSDP) expected to hit X18.3 lakh crore, form the core
backbone. Agro-based and food-processing MSMEs leverage local yields in horticulture, aquaculture, and grain
milling.

e Enterprise Scale: Micro-enterprises make up 99.13% of the state's registered MSME framework, showing high
vulnerability to liquidity crunches.

e Geographical Distribution: Registrations display a balanced spread led by Guntur (128,097), Visakhapatnam
(127,315), and Anantapur (126,244).

e Sector Strength: Agriculture, horticulture, and fisheries account for nearly 34% of the state Gross Value Added
(GVA), directly fueling rural micro-processing units.

Agricultural and Agro-Processing Interpretation

e Horticulture Integration: High yields in mango, tomato, chili, and banana support decentralized processing units,
particularly across Rayalaseema and coastal belts.

o Cluster Policies: The state targets 45 specialized industrial clusters—such as spice and rice mill clusters in
Rayalaseema and food processing in central coastal districts—to build shared common facility centers (CFCs) by 2030.
e Export Dynamics: Marine products (shrimp) and spices lead agri-exports, channeled through major regional trade
hubs like Visakhapatnam, Kakinada, and Guntur.
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Adoption of Green Marketing Practices of Agripreneurs 2025-2026, Andhra Pradesh

In 2025-2026, green marketing adoption among agripreneurs in Andhra Pradesh is accelerating rapidly, driven by the
state's massive scale-up of the Andhra Pradesh Community Managed Natural Farming (APCNF) initiative.
Agripreneurship are leveraging women's self-help groups (SHGs), Farmer Producer Organizations (FPOs), and digital
tools like WhatsApp Business and QR code traceability to market chemical-free, climate-resilient produce directly to
conscious consumers.

Key Drivers of Adoption

e Health and Eco-Consciousness: Over 80% of transitioning farmers and local agripreneurs report that consumer
demand for chemical-free, nutrition-dense food is their primary motivator.

o Institutional Linkages: Community marketing pilots tie local natural farming yields directly to rural schools (mid-
day meals) and Anganwadi centers.

e Global Recognition: Winning the international Food Planet Prize has elevated the credibility of AP’s
agroecological model, attracting robust B2B interest and external market channels.

Marketing and Operational Innovations

o Digital Traceability: Agripreneurs use social media platforms, farm websites, and mobile apps to build product
transparency and brand credibility.

e Community Networks: Grassroots Community Resource Persons (CRPs) actively facilitate local consumption
clusters and collective processing centers.

e Value Addition: Focus has shifted toward eco-friendly packaging, cold-chain logistics, and farm-box models to
minimize post-harvest losses and secure premium price realization.

Vital Role of Government Schemes as Opportunities for Indian Farmers in 2026

Agriculture remains the heartbeat of the Indian economy, supporting over half of the nation’s population. Indian
farming is undergoing a historic transformation driven by “digitisation and climate resilience”. To empower the
backbone of our country, the Government of India has strengthened its portfolio of government schemes for farmers,
focusing on direct income stability, high-tech irrigation, and transparent digital markets. In an era of unpredictable
weather and shifting global markets, these initiatives are working as strategic tools to make farming modernised,
sustainable, and profitable.

1. PM Kisan Scheme — Income Support for Farmers: The PM Kisan Samman Nidhi is a central government scheme
for farmers where landholding farmer families receive Rs. 6000 annually. It is disbursed in three instalments of 2000
rupees through Direct Benefit Transfer (DBT) and is used to purchase farming inputs and household needs. This stream
of funds reduces dependency on informal credit, thus translating to stability and food security for smalland marginal
landholders in India.

Key Benefits of the PM Kisan Scheme

e Direct income transfer to Aadhaar-seeded bank accounts.

e Supports small and marginal landholders with essential liquidity.

e Helps manage seasonal farming expenses like seeds and fertilisers.

2. PMFBY Crop Insurance for Risk Protection: PM Fasal Bima Yojana or PMFBY crop insurance safeguards
farmers against any loss of crops related to calamities, pests, and diseases caused by nature. The scheme also provides
objective measurement of damage through the use of advanced tools such as YES-TECH and satellite imagery, which
minimises financial pressure in years of crop failures.

Why PMFBY Crop Insurance is Important

e Covers yield and weather-related losses: Protects standing crops, prevents sowing, and post-harvest losses for up to
14 days.

e Affordable premium rates: Farmers pay a capped share — 2% for Kharif, 1.5% for Rabi, and 5% for commercial
crops.

e Encourages farmers to take calculated risks: Stabilises income and allows for the adoption of modern agricultural
practices.
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3. Kisan Credit Card Scheme for Easy Farm Credit: The Kisan Credit Card (KCC) scheme facilitates farmers to get
easy access to short-term credit facilities to conduct agricultural operations, including crop production, purchase of
farm equipment, and other related operations like animal husbandry, poultry farming, and fisheries. The scheme is
intended to provide credits at reduced interest so that farmers do not have to incur the high cost of borrowing money to
support their financial requirements.

How the Kisan Credit Card Helps Farmers

e This scheme gives farmers an easy way of accessing farm loans with a flexible repayment plan. Loan repayment is
even associated with the agricultural cycle, and hence, farmers can find it easy to settle their loans after harvesting.

e Farmers can use the loan for a variety of purposes, including purchasing seeds, fertilisers, pesticides, and machinery
like tractors.

e In addition, the government provides a 1.5% interest subvention on short-term KCC loans up to %3 lakh (now
extended to IS5 lakh per Budget 2025), making the base rate 7% before incentives. The prompt repayment incentive is
3%, for an effective 4% rate.

4. SMAM Scheme for Farm Mechanisation: The Sub-Mission on Agricultural Mechanisation (SMAM) is an
important government initiative designed to promote the adoption of modern farming equipment across India. By
offering subsidies in the purchase of tractors, harvesters, and other farming equipment, SMAM aims to decrease the use
of manual labour, improve the production of farms, and streamline farming operations. Through the SMAM scheme,
farmers get financial support which takes care of up to 50-80% of the cost of farm machinery, depending on the area
and type of farmers. Small and marginal farmers are particular beneficiaries of this initiative, as they usually find it
difficult to afford expensive equipment. The scheme also focuses on women farmers, SC/ST farmers, and farmers of
the Northeastern and Himalayan states, giving them more subsidies to cover the gap in mechanisation.

5. PMKSY Scheme for Irrigation Development: The PMKSY plan is aimed at upgrading the irrigation infrastructure
and encouraging the use of water in farming efficiently. Launched to bridge the gap between irrigation potential and
actual utilisation, it integrates different departments to achieve the goal of bringing “Har Khet Ko Pani” (Water to
Every Field). By developing canals, check dams, and lift irrigation, the scheme provides a comprehensive shield
against drought and unpredictable monsoons.

Objectives of the PMKSY Scheme

e Expanding irrigation coverage: Through the Accelerated Irrigation Benefit Programme (AIBP), the scheme fast-
tracks stalled projects to increase the country’s net irrigated area.

e Promoting micro-irrigation systems: It incentivises the adoption of drip and sprinkler systems, offering up to 60%
subsidies for small and marginal farmers.

e Improving water-use efficiency: The “Per Drop More Crop” component reduces water wastage by 30-50% and
encourages fertigation, leading to better crop quality and higher yields.

6. Soil Health Card Scheme for Better Crop Planning: The Soil Health Card scheme helps farmers understand soil
nutrient status and apply the right fertilisers for better crop yield and soil sustainability. By providing a scientific
“report card” of the land, analysing 12 critical parameters, it empowers farmers to move away from traditional methods
toward evidence-based agriculture.

The Soil Health Card Scheme has been merged into the Rashtriya Krishi Vikas Yojana (RKVY) scheme as one of its
components under the name ‘Soil Health & Fertility’ from the year 2022-23.

Key Features and Benefits:

e Scientific Testing: Samples are collected every three years to monitor pH, electrical conductivity, and organic
carbon.

e Customised Advisory: Farmers receive specific recommendations for fertiliser dosages and soil amendments like
gypsum or lime.

7. eNAM Scheme for Digital Agricultural Markets: The eNAM scheme connects farmers to a nationwide digital
marketplace, helping them get better prices for their produce through transparent trading. Launched as a pan-India
electronic portal, it integrates existing APMC mandis into a unified national market. By removing geographical
barriers, it ensures that a farmer in one state can sell directly to a buyer in another, working towards the “One Nation
One Market” vision.
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Benefits of the eNAM Scheme for Farmers

e Access to national buyers: Farmers are no longer restricted to local traders; they can reach over 1.83 crore registered
participants across 1,473 mandis.

e Transparent price discovery: Through the Platform of Platforms (PoP), real-time bidding occurs based on actual
demand and supply, ensuring prices match the quality of the produce.

e Reduced dependency on local middlemen: Digital auctions and Direct Benefit Transfer (DBT) payments eliminate
information asymmetry and hidden costs often associated with traditional intermediaries.

8. Namo Drone Didi Scheme: The Namo Drone Didi Scheme is a revolutionary central sector initiative designed to
place advanced technology in the hands of rural women. By equipping 15,000 Women Self-Help Groups (SHGs) with
agricultural drones, the government is transforming women into tech-providers who offer specialised services like
precision spraying of pesticides and nano-fertilizers. This scheme is expected to boost an SHG’s income by at least 1
lakh annually.

Key Features of the Namo Drone Didi Scheme:

e Substantial Financial Aid: The government provides an 80% subsidy (up to X8 lakhs) on the cost of drones and
accessories.

e Specialised Training: Selected members receive 15 days of training, including a 5-day mandatory drone pilot course
and 10 days of agriculture-specific training.

e Precision Farming: Drones ensure even distribution of nutrients, reducing chemical waste and protecting farmers
from health hazards associated with manual spraying.

e Support Ecosystem: Lead Fertiliser Companies (LFCs) act as bridges, helping SHGs with procurement,
maintenance, and the supply of nano-fertilisers.

These government schemes for farmers create a safety net by integrating financial aid with modern technology.
Programs like PM Kisan and KCC provide essential liquidity, while PMFBY and PMKSY mitigate climate risks
through insurance and efficient irrigation. Together, these initiatives reduce input costs, eliminate middlemen, and
ensure long-term profitability for India’s agricultural community.

Challenges Faced by MSMEs in Andhra Pradesh: Despite their critical role, there are several challenges faced by
MSMESs, which still need to be addressed:

1. Access to Credit: As in the rest of India, many AP MSMEs struggle with limited access to formal financial
systems, making it difficult to secure business Loan and expand operations. This can be attributed to the lack of access
to collateral and credit history, which continue to create hurdles for MSMESs in Andhra Pradesh to access formal credit.
2. Infrastructure Gaps: The absence of adequate infrastructure in rural areas hampers logistics and operational
efficiency despite the state having the advantage of being part of two of the three major industrial corridors under
implementation. MSMEs are disproportionately impacted by this, as they have limited access to capital and resources,
and have to rely heavily on state infrastructure to continue operating smoothly.

3. Technological Adoption: Limited resources often prevent MSMEs from adopting modern technologies. Andhra
Pradesh MSME sector does continue to suffer from limited accessibility and adoption of tech in certain pockets,
hindering unfettered growth.

4. Market Linkages: Difficulty in accessing larger markets restricts growth potential for MSMEs in Andhra Pradesh.
Broader market access can still be a hindrance for small businesses in the state because of gaps in tech adoption and
accessibility of infrastructure.

The Core Challenges Driving the Need for Agripreneurship:

o Financial Constraints: A significant majority of green Agripreneurship cite limited access to early-stage green
financing and high initial technology transition costs.

o SKkill Gaps: Technical hurdles in standardized organic certification and localized supply-chain logistics continue to
restrict smaller operators.

VI. RESEARCH OUTCOMES AND FINDINGS
1. Andhra Pradesh’s MSME clusters excel in employment-intensive sectors—such as textiles and agro-processing—

they lag in downstream integration for electronics and high-value manufacturing when compared with Tamil Nadu and
Mabharashtra.
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2. However, the state’s consistent value-added ratios (>41%) across sectors suggest stronger income retention than in
some industrially advanced states, where profits leak out through external ownership (UNIDO, 2021).

3. These findings highlight that Andhra Pradesh performs competitively in production efficiency but can improve
supply-chain depth and innovation linkages to match the best-performing states.

4. As of mid-2026, Andhra Pradesh hosts over 2.08 million registered MSMEs, ranking 9th nationally. Agriculture
and allied sectors, driving a Gross State Domestic Product (GSDP) expected to hit X18.3 lakh crore, form the core
backbone.

5. Recognizing the strategic importance of agriculture and rural enterprises, the Government of India has expanded
and strengthened its portfolio of farmer-oriented schemes. These initiatives emphasize direct income support, micro
and high-tech irrigation, digital procurement systems, and transparent electronic agricultural markets, thereby
promoting productivity, market access, and financial inclusion among farmers and agri-based MSMEs.

VII. RECOMMENDATIONS

Based on findings, the following recommendations are proposed for MSMEs, support bodies, and policymakers: For
MSMEs

1. Adopt low-cost, high-impact measures first e.g., LED lighting, basic waste segregation, water-saving fixtures.
These reduce operating cost and create credibility.

2. Communicate transparently use simple, verifiable claims and avoid vague or exaggerated statements that invite
accusations of greenwashing.

3. Leverage clusters and associations pool resources for training, shared certification, and common infrastructure (e.g.,
recycling centres).

4. Measure and record even simple records of energy/water use help quantify savings and build a business case for
further investments. For Policy Makers & Support Organizations 1. Offer targeted financial instruments small grants,
matching funds, or low-interest loans for green upgrades tailored to MSMEs. 2. Create simplified certification
pathways tiered or cluster-level certification models that lower per-firm cost while preserving credibility. 3. Promote
green public procurement governments and public institutions should prioritize MSME green suppliers, creating
reliable demand signals.

5. Provide capacity-building practical training on lifecycle thinking, green packaging design, and digital marketing for
environmental claims.

6. Enable market access support MSMEs to connect with green supply chains and export markets through trade fairs
and digital marketplaces. For Industry Associations & NGOs 1. Develop toolkits and templates that MSMESs can easily
customize (e.g., eco-label templates, energy audit checklists).

VIII. CONCLUSION

MSMESs have both constraints and opportunities in adopting green marketing practices. The study shows moderate
awareness and selective adoption—primarily where environmental action aligns with cost savings or market demand.
Barriers such as access to finance and technical know-how hinder scaling. However, a combination of incremental
firm-level actions, supportive policy instruments, and ecosystem interventions (cluster-based approaches, simplified
certifications, and public procurement) can accelerate meaningful adoption. Green marketing for MSMEs therefore
presents not only an environmental imperative but also a pragmatic opportunity for resilience and market
differentiation. With appropriate supports, MSMEs can make substantial contributions to sustainable development
while improving competitiveness.
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ABSTRACT: Agriculture is the backbone of Andhra Pradesh's economy, supporting a large rural population.
However, farmers face several challenges such as climate change, labour shortages, rising input costs, and fluctuating
market prices. Information and Communication Technology (ICT) has emerged as an effective solution to overcome
these challenges. ICT tools such as smartphones, mobile applications, Artificial Intelligence (Al), Internet of Things
(IoT), Geographic Information Systems (GIS), Global Positioning Systems (GPS), agricultural drones, and mobile-
based advisory services provide farmers with timely information on weather forecasts, crop management, pest control,
irrigation, fertilizer use, market prices, and government schemes. Mobile-based advisory services bridge the gap
between agricultural experts and farmers by delivering real-time information directly to mobile phones. These
technologies improve decision-making, increase productivity, reduce production costs, and promote sustainable
farming practices. ICT also creates new opportunities for rural agripreneurship by encouraging digital marketing,
precision farming, value addition, and agribusiness development. Despite these advantages, challenges such as poor
internet connectivity, low digital literacy, language barriers, and affordability of advanced technologies remain. This
paper examines the role of ICT tools and mobile-based advisory services in strengthening rural agripreneurship in
Andhra Pradesh and suggests measures for improving technology adoption. The study concludes that integrating
innovation and digital technology is essential for sustainable agricultural development and improving farmers'
livelihoods.

KEYWORDS ICT, Mobile Advisory Services, Rural Agripreneurship, Andhra Pradesh, Artificial Intelligence,
Agricultural Drones, Precision Farming, Sustainable Agriculture.

I. INTRODUCTION

Agriculture is one of the most important sectors of the Indian economy and plays a crucial role in ensuring food
security, employment, and rural development. Andhra Pradesh is one of India's leading agricultural states, where a
large proportion of the population depends on farming and related activities for their livelihood. Major crops grown in
the state include paddy, maize, groundnut, cotton, sugarcane, chilli, and various horticultural crops. However, farmers
face several challenges such as climate change, irregular rainfall, pest and disease outbreaks, increasing input costs,
labour shortages, and fluctuations in market prices. These challenges affect agricultural productivity and farmers'
income. Information and Communication Technology (ICT) has emerged as a powerful tool to address these
challenges. ICT refers to the use of digital technologies such as smartphones, mobile applications, the internet,
Artificial Intelligence (Al), Internet of Things (IoT), Geographic Information Systems (GIS), Global Positioning
Systems (GPS), agricultural drones, and cloud computing to collect, process, and share information. These technologies
provide farmers with timely and accurate information, enabling them to make better decisions at every stage of
farming.

Among various ICT innovations, mobile-based advisory services play a vital role in connecting farmers with
agricultural experts. Through mobile applications, SMS alerts, WhatsApp groups, and voice messages, farmers receive
information on weather forecasts, crop selection, pest and disease management, irrigation scheduling, fertilizer
application, market prices, crop insurance, and government welfare schemes. This reduces the information gap between
farmers and experts and helps improve farm productivity.

The use of advanced technologies such as agricultural drones has further strengthened modern farming. Drones are
used for crop monitoring, precision spraying of pesticides and fertilizers, soil analysis, irrigation monitoring, and yield
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estimation. Similarly, Al and IoT support precision farming by analyzing agricultural data and providing accurate
recommendations for crop management. These innovations improve resource utilization, reduce production costs, and
promote sustainable agriculture.

ICT also encourages rural agripreneurship by creating opportunities in digital marketing, food processing, precision
farming, drone services, agri-consultancy, and value-added agricultural businesses. It enables farmers and rural youth to
adopt innovative business models, generate employment, and increase their income.

Therefore, the adoption of ICT tools and mobile-based advisory services is essential for transforming traditional
agriculture into a modern, technology-driven, and sustainable sector. This paper examines the role of ICT in promoting
rural agripreneurship in Andhra Pradesh, highlights its benefits and challenges, and suggests measures for improving
technology adoption to achieve sustainable agricultural development.

II. REVIEW OF LITERATURE

The review of literature provides an understanding of previous research related to ICT tools and mobile-based advisory
services in agriculture. It helps identify the research gap and establishes the significance of the present study.

Aker (2011) explained that Information and Communication Technology (ICT), particularly mobile phones, has
transformed agricultural extension services by providing farmers with timely information on weather conditions,
market prices, and improved farming practices. The study concluded that ICT reduces information asymmetry and
improves farmers' decision-making.

Mittal and Mehar (2016) found that the adoption of ICT tools significantly improves agricultural productivity, farm
management, and income. However, factors such as education, digital literacy, internet connectivity, and affordability
influence the adoption of ICT among farmers.

The Food and Agriculture Organization (FAO, 2022) reported that digital technologies such as Artificial Intelligence
(AI), Internet of Things (IoT), drones, remote sensing, and mobile advisory services are transforming agriculture by
promoting precision farming, efficient resource utilization, and climate-resilient agriculture.

The Ministry of Agriculture and Farmers Welfare (2023) emphasized that initiatives such as Digital Agriculture
Mission, AgriStack, e-NAM, PM-KISAN, Kisan Suvidha, and Meghdoot have accelerated digital transformation in
Indian agriculture by improving farmers' access to information, markets, and government services.

NITI Aayog (2021) highlighted that digital agriculture has the potential to increase farmers' income, improve
transparency, and strengthen sustainable agricultural development through technology-driven solutions.

II1. OBJECTIVES OF THE STUDY

The present study aims to examine the role of Information and Communication Technology (ICT) tools and mobile-
based advisory services in promoting rural agripreneurship in Andhra Pradesh. The specific objectives of the study are:
1. To understand the concept and significance of Information and Communication Technology (ICT) in agriculture.

2. To examine the role of mobile-based advisory services in improving farmers' access to agricultural information and
decision-making.

3. To analyze the impact of ICT tools such as smartphones, Artificial Intelligence (AI), Internet of Things (IoT), GIS,
GPS, and agricultural drones on agricultural productivity and efficiency.

4. To identify the major benefits of ICT adoption in promoting sustainable agriculture and rural agripreneurship in
Andhra Pradesh.

5. To examine the challenges faced by farmers in adopting ICT tools and digital agricultural technologies.

6. To evaluate the effectiveness of government initiatives in promoting digital agriculture and ICT-enabled farming
practices.

7. To suggest suitable measures for improving the adoption of ICT tools and strengthening rural agripreneurship in
Andhra Pradesh.

8. To explore the future prospects of ICT-driven innovations for sustainable agricultural development and enhanced
farmers' livelihoods.
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ICT TOOLS AND MOBILE-BASED ADVISORY SERVICES

Information and Communication Technology (ICT) has emerged as a transformative force in modern agriculture by
enabling farmers to access timely, accurate, and relevant information. ICT tools facilitate efficient farm management,
improve productivity, reduce production costs, and support sustainable agricultural development. Mobile-based
advisory services complement these technologies by delivering real-time agricultural guidance directly to farmers,
thereby improving decision-making and encouraging rural agripreneurship.

1. Smartphones

Smartphones are the most widely used ICT tool in agriculture. They enable farmers to access agricultural applications,
internet-based information, digital payments, online marketplaces, and government services.

Applications:

Weather forecasting

Crop advisory

Market price information

Pest and disease identification

Government scheme updates

Benefits:

e Easy access to agricultural information

e Quick communication with experts

e Improved farm planning

e Increased digital literacy

2. Mobile-Based Advisory Services

Mobile-based advisory services provide farmers with location-specific agricultural information through mobile
applications, SMS alerts, WhatsApp groups, voice messages, and helplines. These services connect farmers with
agricultural universities, Krishi Vigyan Kendras (KVKs), extension officers, and experts.

Major Services Include:

Weather forecasts

Crop cultivation practices

Pest and disease management

Irrigation scheduling

Fertilizer recommendations

Market prices

Government schemes and subsidies

Benefits:

e Timely information for better decision-making

e Reduced crop losses

e Scientific farming practices

o Increased agricultural productivity

3. Artificial Intelligence (AI)

Artificial Intelligence (AI) helps farmers make data-driven decisions by analyzing weather conditions, soil
characteristics, crop health, and pest outbreaks.
Applications:

Crop disease detection

Yield prediction

Smart irrigation

Precision fertilizer recommendations
Weather forecasting

Benefits:

e Improved productivity

e Better resource utilization

e Reduced production costs

e Accurate farm management
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4. Internet of Things (IoT)
The Internet of Things (IoT) uses interconnected sensors and smart devices to monitor agricultural conditions in real
time.
Applications:
e Soil moisture monitoring
e Temperature and humidity measurement
e Automated irrigation systems
e Crop health monitoring
Benefits:
e Water conservation
o Efficient irrigation
e Reduced labour requirements
e Higher crop yield

5. Geographic Information System (GIS) and Global Positioning System (GPS)
GIS and GPS technologies help farmers collect, analyze, and utilize geographical information for precision farming.
Applications:

e Farm mapping

Soil analysis

e Crop planning

e Land-use management

e Precision application of fertilizers and pesticides

Benefits:

Better land utilization

e Increased operational efficiency

e Reduced input wastage

e Improved productivity

6. Agricultural Drones (Unmanned Aerial Vehicles — UAVs)

Agricultural drones have become one of the most innovative ICT tools in modern farming. They are equipped with
cameras, GPS, and sensors to collect real-time information and perform precision farming operations.
Applications:

Crop health monitoring

Precision spraying of pesticides and fertilizers

Soil analysis

Irrigation monitoring

Crop damage assessment

Yield estimation

Field mapping

Benefits:

e Saves time and labour

e Reduces water and chemical usage

e Ensures uniform spraying Minimizes farmers' exposure to harmful chemicals

e Improves productivity and profitability

7. Cloud Computing

Cloud computing enables farmers to securely store and access agricultural information from any location through
internet-based platforms

Applications:

e Digital farm records

e Crop management information

e Weather data storage

e Market intelligence
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Benefits:

¢ Secure data storage

e FEasy information sharing

e Better farm planning

e Improved decision-making

ROLE OF ICT IN PROMOTING RURAL AGRIPRENEURSHIP

ICT tools have expanded opportunities beyond farming by encouraging rural entrepreneurship. Farmers and rural youth
are using digital technologies to establish agritech startups, drone service centres, online agricultural marketing
platforms, agri-consultancy services, and food processing enterprises. ICT also enables direct interaction between
farmers, consumers, financial institutions, and government agencies, creating a more transparent, efficient, and
profitable agricultural ecosystem.

BENEFITS AND CHALLENGES OF ICT IN AGRICULTURE

Information and Communication Technology (ICT) has become an important tool for modern agriculture. It helps
farmers improve productivity, reduce risks, and make better farming decisions. At the same time, some challenges limit
its effective adoption, especially in rural areas.

BENEFITS OF ICT IN AGRICULTURE

1. Improved Access to Information

ICT provides farmers with real-time information on weather forecasts, crop cultivation, pest and disease management,
irrigation, market prices, and government schemes. This helps farmers make timely and informed decisions.

2. Higher Agricultural Productivity

Modern technologies such as Al, drones, 0T, and mobile advisory services enable farmers to adopt scientific farming
practices, resulting in higher crop yields and better-quality produce.

3. Better Market Access

Digital platforms and mobile applications allow farmers to check market prices, connect directly with buyers, and sell
their produce at competitive prices. This reduces the dependence on middlemen and improves farmers' income.

4. Efficient Resource Management

ICT supports precision farming by ensuring the proper use of water, fertilizers, and pesticides. This reduces wastage,
lowers production costs, and protects the environment.

5. Promotion of Rural Agripreneurship

ICT creates new opportunities in drone services, digital marketing, agri-consultancy, food processing, and value-added
agricultural businesses. It encourages rural youth to become entrepreneurs and generate employment.

CHALLENGES OF ICT IN AGRICULTURE

1. Poor Internet Connectivity

Many rural areas still have weak internet and mobile network coverage, limiting access to digital agricultural services.
2. Low Digital Literacy

Some farmers lack the knowledge and skills required to use smartphones, mobile applications, and other digital
technologies effectively.

3. High Cost of Advanced Technologies

Technologies such as drones, [oT devices, and Al-based equipment are expensive, making them difficult for small and
marginal farmers to adopt.

4. Language Barrier

Many digital applications are available mainly in English, creating difficulties for farmers who prefer regional
languages like Telugu.

5. Lack of Awareness

Some farmers are unaware of ICT tools and government digital agriculture initiatives, reducing the adoption of modern
farming technologies.
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GOVERNMENT INITIATIVES SUPPORTING ICT IN AGRICULTURE

The Government of India and the Government of Andhra Pradesh have launched several initiatives to promote digital
agriculture and strengthen rural agripreneurship through the effective use of ICT tools.

1. Digital Agriculture Mission

This mission promotes the use of advanced technologies such as Artificial Intelligence (Al), drones, IoT, GIS, and data
analytics to improve agricultural productivity and sustainability.

2. AgriStack

AgriStack is a digital platform that provides farmers with easier access to land records, crop information, financial
assistance, crop insurance, and government welfare schemes through a unified digital database.

3. e-NAM (National Agriculture Market)

e-NAM is an online agricultural marketing platform that enables farmers to sell their produce directly to buyers across
India. It promotes transparent pricing, reduces the role of middlemen, and improves farmers' income.

4. PM-KISAN

Under the Pradhan Mantri Kisan Samman Nidhi (PM-KISAN) scheme, eligible farmers receive direct financial
assistance through Direct Benefit Transfer (DBT), helping them meet cultivation expenses.

5. Mobile Advisory Applications

Applications such as Kisan Suvidha, Meghdoot, and Pusa Krishi provide information on weather forecasts, crop
management, pest control, market prices, and government schemes, enabling farmers to make informed decisions.

6. Promotion of Agricultural Drones

The Government encourages the use of drones through financial assistance, training programmes, and demonstrations.
Drones support precision spraying, crop monitoring, and efficient farm management.

IV. RECOMMENDATIONS

Based on the study, the following recommendations are suggested to improve the adoption of ICT tools and mobile-
based advisory services for promoting rural agripreneurship in Andhra Pradesh.

1. Improve Digital Infrastructure

The Government should strengthen internet connectivity and mobile network coverage in rural areas to ensure
uninterrupted access to digital agricultural services.

2. Enhance Digital Literacy
Regular training programmes should be organized through Agricultural Universities, Krishi Vigyan Kendras (KVKs),
and extension agencies to improve farmers' digital skills.

3. Promote Affordable Technology
Financial assistance, subsidies, and low-interest loans should be provided to help farmers adopt technologies such as
drones, IoT devices, and smart farming equipment.

4. Develop Regional Language Applications
Mobile applications and advisory services should be made available in Telugu and other regional languages so that
farmers can easily understand and use them.

5. Encourage Rural Agripreneurship
Young entrepreneurs should be encouraged to establish agritech startups, drone service centres, digital marketing
platforms, and food processing units to generate employment and strengthen the rural economy.

6. Strengthen Government Support

The Government should expand awareness programmes on initiatives such as e-NAM, PM-KISAN, AgriStack, and the
Digital Agriculture Mission to ensure that more farmers benefit from these schemes.

Effective implementation of these recommendations will improve the adoption of ICT in agriculture, enhance farmers'

productivity and income, promote rural entrepreneurship, and contribute to sustainable agricultural development in
Andhra Pradesh.
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V. CONCLUSION

Information and Communication Technology (ICT) has become a key driver of agricultural transformation in Andhra
Pradesh. The adoption of smartphones, mobile-based advisory services, Artificial Intelligence (Al), Internet of Things
(IoT), agricultural drones, GIS, GPS, and cloud computing has enabled farmers to access timely information, improve
decision-making, and adopt scientific farming practices. These technologies have contributed to increased agricultural
productivity, efficient resource utilization, better market access, and higher farm income.

Mobile-based advisory services play an important role in connecting farmers with agricultural experts by providing
real-time guidance on weather forecasts, crop management, pest and disease control, irrigation, fertilizer application,
and government schemes. ICT has also created new opportunities for rural agripreneurship by promoting digital
marketing, precision farming, drone services, food processing, and other agri-based enterprises.

Despite these benefits, challenges such as poor internet connectivity, low digital literacy, high technology costs, and
limited awareness continue to affect the widespread adoption of ICT in rural areas. Addressing these challenges
through improved digital infrastructure, farmer training, affordable technologies, and supportive government policies is
essential.

In conclusion, ICT tools and mobile-based advisory services have the potential to transform traditional agriculture into
a modern, sustainable, and technology-driven sector. Their effective implementation will not only improve farmers'
livelihoods but also strengthen rural agripreneurship and contribute to the overall economic development of Andhra
Pradesh.
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ABSTRACT: Rural employment remains one of the most significant challenges in developing economies, particularly
in India, where nearly 65% of the population resides in rural areas. The emergence of youth-led startups has become an
important driver of economic transformation by creating employment opportunities, encouraging innovation, and
promoting sustainable rural development. Young entrepreneurs are increasingly adopting technology, digital platforms,
and innovative business models in agriculture, food processing, handicrafts, renewable energy, healthcare, and rural
tourism. Government initiatives such as Startup India, Stand-Up India, the Prime Minister's Employment Generation
Programme (PMEGP), the Mudra Yojana, and the Digital India Programme have further strengthened the
entrepreneurial ecosystem in rural regions. This article examines the role of youth startups in generating rural
employment, discusses key government initiatives, presents recent statistical data, highlights challenges faced by rural
entrepreneurs, and suggests policy recommendations for strengthening youth entrepreneurship. The study concludes
that youth startups have immense potential to create sustainable employment, reduce poverty, improve rural incomes,
and minimize rural-to-urban migration.

KEYWORDS: Youth entrepreneurship, Rural employment, Startups, Rural development, Innovation, Agriculture,
Digital economy.

I. INTRODUCTION

Youth entreprencurship has emerged as one of the most powerful instruments for promoting economic growth and
employment generation worldwide. India possesses one of the youngest populations globally, with more than 65% of
its population below the age of 35 years. This demographic advantage offers enormous opportunities for economic
development if young people are provided with adequate education, skills, financial support, and entrepreneurial
opportunities.

Rural India contributes significantly to agriculture, handicrafts, dairy production, fisheries, and small-scale industries.
However, unemployment, underemployment, low agricultural productivity, inadequate infrastructure, and migration to
urban areas continue to hinder rural development. Traditional farming alone is no longer sufficient to provide
sustainable livelihoods for the growing rural population.

The Government of India has launched several flagship programmes to support entrepreneurship, including Startup
India, PMEGP, Stand-Up India, Atal Innovation Mission, Skill India, and Mudra Loans. These initiatives provide
financial assistance, training, incubation support, and market access to young entrepreneurs.

II. REVIEW OF LITERATURE

Existing literature highlights that youth startups have emerged as a powerful instrument for generating rural
employment and promoting sustainable economic development.

Horo (2020) observed that agri-startups encourage rural youth to adopt innovative agricultural practices and create
local employment opportunities.

Kumar and Kumra (2021) found that entrepreneurship training through Rural Self Employment Training Institutes
(RSETIs) enhances self-employment, enterprise creation, and income generation among rural youth.

Hatayama (2018) emphasized that combining entrepreneurship training with financial support, mentoring, and market
access significantly improves employment outcomes in rural areas.

IJIRSET © 2026 |  AnISO 9001:2008 Certified Journal | 40




-.45

%

[E]EE ISSN (Online) : 2319 - 8753
ISSN (Print) :2347-6710

International Journal of Innovative Research in Science, Engineering and Technology

A Two-Day National Seminar on Viksit Bharat @ 2047: Empowering Andhra Pradesh through Rural Agripreneurship
10" & 11" September 2026

Department of Management Studies, Tellakula Jalayya Polisetty Somasundaram College of PG Courses (Autonomous), Guntur, India

|Volume 15, Special Issue 2, September 2026|

Haldhar et al. (2023) identified agritech, food processing, dairy, fisheries, and rural tourism as promising sectors
where youth-led startups contribute to employment generation and rural development.

Thange and Salvi (2025) concluded that startups in agriculture, handicrafts, renewable energy, digital services, and
rural e-commerce create both direct and indirect employment while reducing rural unemployment. Overall, the
literature indicates that youth startups play a vital role in fostering entrepreneurship, enhancing livelihoods, and
generating employment in rural areas, although further empirical research is needed to assess their long-term
sustainability and impact.

III. METHODOLOGY

The present study is based on a Descriptive research design using Secondary data collected from reliable sources
such as research articles, government reports, policy documents, journals, books, and publications of organizations
including the Government of India, Startup India, Ministry of Rural Development, NITI Aayog, NABARD, and other
relevant institutions. The study analyzes the role of youth startups in generating rural employment by examining
existing literature, startup policies, entrepreneurship development initiatives, and rural employment trends. Data were
collected through document analysis and systematically reviewed to identify key themes, opportunities, challenges, and
the contribution of youth-led startups to rural economic development. The findings are presented using descriptive
analysis to draw meaningful conclusions and policy implications.

IV. OBJECTIVES OF THE STUDY

The major objectives of this study are:

1. To examine the role of youth startups in generating employment opportunities in rural areas.

2. To analyze recent statistical trends related to startups and employment generation.

3. To identify the challenges faced by rural youth entrepreneurs.

4. To suggest policy measures for strengthening youth entrepreneurship and rural employment.

Youth Startups as Drivers of Rural Employment

1. Employment Generation

Youth startups establish enterprises in agriculture, dairy, food processing, handicrafts, tourism, logistics, retail, and
digital services. These enterprises generate direct and indirect employment opportunities for local communities.

2. Agricultural Innovation

Young entrepreneurs promote:

Precision farming, Organic agriculture, Smart irrigation, Drone technology, Artificial Intelligence in agriculture, Farm
mechanization

These innovations improve productivity while creating skilled employment.

3. Rural Industrialization

Startups encourage the development of:

e Food processing units

Dairy enterprises

Poultry farms

Fisheries

Handloom and handicrafts

Bamboo products

Herbal products

These industries increase rural income and reduce dependence on seasonal agriculture.

4. Digital Transformation

Digital startups enable farmers and artisans to sell products directly through online marketplaces. Digital payment
systems and e-commerce platforms have expanded market access significantly.

5. Women Empowerment

Many youth-led startups work closely with Self-Help Groups (SHGs) and women entrepreneurs by providing skill
training, employment, and market linkages, thereby improving household incomes and promoting gender equality.

6. Sustainable Development

Youth startups increasingly focus on renewable energy, waste management, water conservation, and environmentally
friendly production methods, supporting sustainable rural development.
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V.DATA ANALYSIS & INTERPRETATION

Government Initiatives Supporting Youth Startups

Startup India

Launched in 2016, Startup India promotes innovation by offering tax benefits, easier compliance procedures,
incubation support, and funding opportunities.

Stand-Up India

Provides bank loans to women and entrepreneurs from Scheduled Castes (SC) and Scheduled Tribes (ST) for
establishing greenfield enterprises.

Prime Minister's Employment Generation Programme (PMEGP)

Provides financial assistance for establishing micro-enterprises in rural and urban areas through subsidies and bank
credit.

Pradhan Mantri Mudra Yojana (PMMY)

Offers collateral-free loans under the Shishu, Kishore, and Tarun categories to support small entrepreneurs.

Skill India Mission

Enhances employability by providing vocational and entrepreneurial training to young people.

Digital India

Improves digital infrastructure and internet connectivity, enabling rural startups to access wider markets and digital
services.

VI. FINDINGS

Table 1: India's Startup Ecosystem

Indicator Recent Figure
DPIIT-recognized startups Over 1.6 lakh (160,000+)
Startup ecosystem ranking 3rd largest globally

States and Union Territories covered All States and UTs

Jobs reportedly created by recognized startups | More than 17 lakh (1.7 million)

Table 2: Rural Population and Employment

Indicator Value

Share of India's population living in rural areas | Approximately 65%
Agriculture's contribution to GDP Around 15-18%
Workforce dependent on agriculture About 45%

Table 3: Mudra Loan Performance

Indicator Recent Data

Total loans sanctioned since launch | Over 50 crore loans

Total amount sanctioned More than X33 lakh crore

Major beneficiaries Small entrepreneurs, women, rural youth

TABLE 4: PMEGP PERFORMANCE

Indicator Recent Data
Enterprises assisted since inception | More than 9 lakh units
Employment generated More than 75 lakh jobs

CHALLENGES FACED BY RURAL YOUTH STARTUPS

Despite rapid growth, several challenges continue to affect rural entrepreneurship:
e Limited access to institutional finance

e Poor infrastructure
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Inadequate internet connectivity

Lack of business mentoring

Low technological awareness

Difficulty accessing national and international markets
Complex regulatory procedures

Climate-related risks affecting agriculture

Limited research and innovation support

VII. POLICY RECOMMENDATIONS/SUGGESTIONS

To strengthen youth startups and rural employment, the following measures are recommended:
1. Increase financial assistance through low-interest loans and venture capital.

2. Expand rural incubation centres and innovation hubs.

3. Improve digital infrastructure and broadband connectivity.

4. Promote entrepreneurship education in schools and colleges.

5. Strengthen collaboration among universities, industries, and government agencies.
6. Encourage value addition in agriculture and food processing.

7. Support women entrepreneurs through targeted financial schemes.

8. Expand market access through digital platforms and export promotion.

9. Simplify regulatory procedures for startup registration.

10. Encourage green entrepreneurship and sustainable business practices.

VIII. CONCLUSION

Youth startups represent a transformative force in generating rural employment and promoting inclusive economic
growth. By introducing innovation, improving agricultural productivity, strengthening rural industries, and creating
new market opportunities, young entrepreneurs are reshaping the rural economy. Government initiatives such as
Startup India, PMEGP, Mudra Yojana, Skill India, and Digital India have created a supportive environment for
entrepreneurship, although challenges relating to finance, infrastructure, and market access remain. Strengthening rural
entrepreneurship will not only enhance economic growth but also contribute to achieving the Sustainable Development
Goals (SDGs), particularly those related to decent work, poverty reduction, innovation, and inclusive development.
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ABSTRACT: Structural and environmental upheavals are mounting and are becoming more complex in traditional
agrarian economies. The “digital common”, which is characterized by accessible digital infrastructure, shared data
networks, Artificial Intelligence (AI) and Internet of Things (IoT) ecosystems, is a transformative way to connect
sustainable resource saving farming methods with optimal crop production. This is empirical research on the linkage
between SFS and productivity in the digital era. Primary data was collected with the help of simple random sampling
design from N=126 active cultivators in Krishna District, Andhra Pradesh, India. To examine the predictive power of
sustainable practices over the output benchmarks, Ordinary Least Squares (OLS) linear regression analysis was used.
The empirical results show a strong model fit (R2=0.463), meaning that 46.3% of the overall variance in the
agricultural productivity of farming systems can be attributed to sustainable farming configurations. The overall
regression model is highly significant (F (1, 124) =106.913, p<0.001), with a strong standardized effect size (p=0.680,
t=10.340, p<0.001). The results obtained challenge the null hypothesis and support the use of sustainable methods
which provide tangible productivity returns. Technical transitions of smallholder demographics should be fostered
through equitable subsidized localized data access and tech-literacy extension programs in policy frameworks for
social-scientific consideration.

KEYWORDS: Sustainable Agriculture, Agricultural Productivity, Ordinary Least Squares (OLS) Regression, Socio-
Economic Development, Smallholder AgTech.

L. INTRODUCTION

In developing countries such as India, agriculture is the developmental anchor for socio-economic systems, shaping
employment patterns in rural areas, the liquidity of rural markets and basic food security indicators. Even though it is a
systemically important issue, the old agrarian paradigm cannot be realized in today's context due to vulnerabilities. The
anthropogenic climate change, extreme water shortages, accelerated topsoil degradation and low baseline level of
resource efficiency are severely curbing the output stability at a time when population growth calls for a higher food
production rate. The sector of the agrarian economy is thus undergoing a revolution of digitalization in order to address
these cumulative ecological constraints.

In today's farming scene, digital transformation in agriculture refers to incorporating cutting-edge data architectures
into core farm management processes. The shared "digital commons" is brought by innovations like Artificial
Intelligence (Al), Internet of Things (IoT) multi-sensor arrays, remote-sensing drones, big data analytics, and accessible
mobile interfaces. It is a decentralized system for storing open, actionable information. It allows farmers to measure
real-time vegetative index, create virtual localized soil moisture profiles and manage resource application.

Sustainable agriculture is about ensuring current food security without compromising the ability of the natural
environment to provide for future generations. Digital tools can help to reduce waste in inputs for agriculture, avoid
over-application of chemicals, and facilitate stable supply chains, helping to achieve sustainable agriculture. Much of
the initial scholarship on precision farming has been based on large enterprises, but a focus on the smallholder-
dominated peri-urban contexts is crucial. This research takes a step toward understanding this dynamic by providing
primary empirical evidence based on the close linkage between sustainable digital farming approaches and agricultural
productivity from rural cultivators' perspective in Krishna District, Andhra Pradesh.
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II. REVIEW OF LITERATURE

Bhardwaj et al. (2026) conduct a thorough bibliometric analysis that traces the multidimensional, five-decade history
of agricultural digitization around the world. Their analytical mapping confirms that the current research is quickly
changing, and that the objectives of conservation of the environment are increasingly being integrated with the
technical optimization protocols. They follow an increasing trend of decentralised and sustainable futures, and illustrate
the growing importance of interconnected digital ecosystems as the main pillars of contemporary agricultural
€conomics.

Miller et al. (2025) provide a detailed systematic review and analysis of the latest developments in smart-sensing
infrastructure. They report on the global rise of Edge Al, the low-power processing units and the secure blockchain
networks that are helping to keep data secure throughout the agricultural supply chain. They conclude that by
decentralizing the data processing through the use of Edge networks, automated pest detection and precision irrigation
management is possible even in settings where the internet connection is weak.

The work by Akintuyi (2024) explores the socio-economic duality of using adaptive Al and IoT systems for
smallholders. The study confirms that timely managerial interventions due to the real-time environmental data
processing provide tangible cost savings and reduce waste of inputs. Yet, Akintuyi notes vital constraints on the
widespread uptake of rural tools, such as high initial costs, technical challenges, and the risks posed to data privacy by
local factors, and suggests policy action in collaboration to make these tools more democratic and widely adopted.

Mishra et al. (2024) employs sophisticated efficiency analysis techniques to test the true incorporation of digital
agronomy among the various farm models in India. These, they say, can be re-engineered using targeted data inputs in
traditional productivity equations. They argue that Digital Agricultural Systems can correct the typical resource
misallocations that exist across the baseline and that dramatically enhance output competencies for small-to-medium
domestic farmers.

Prakash et al. (2024) assesses the operational challenges of digital adoption, focussing on field effects of automated
crop monitoring networks in India. They found that the real-time monitoring of stressors on the crops made a
significant alteration in the chemical and water use behavior. This adoption contributes to the alleviation of
environmental pressure in the region and consolidates the current level of crop production, thus providing an added
value for the rural users.

However, Sharma et al. (2023) stress that conventional, labour-intensive agriculture is not capable of meeting this
growing global food demand. They have empirical studies of using machine learning architectures, automatic field
sensors and drone telemetry as solutions to the problem of structure. They illustrate how these technologies can help
with high precision agronomy, providing the ability to target irrigation and automated weed control, reducing the
excess use of chemicals and fertilizers, while enhancing the yield productivity of individual crops and the health of the
soil in the long term.

Digital agricultural transformation is not just about operational improvements, but a crucial step towards sustainable
development for the world, as stated by Dayioglu and Tiirker (2023). They explore the structural integration of IoT,
big data computing, and cloud frameworks and show the possibility of automated monitoring and predictive control of
farm activities by real-time tracking systems. They concluded that both variable-rate irrigation and automated nutrient
delivery systems provided optimal delivery of resources and greatly reduced environmental degradation.

In the analysis of Satpathy (2022), digital transformation is not only a technical phenomenon but also has a significant
socio-economic impact and is more of a leveler for smallholder farmers. This study follows the transition of traditional
farmers into data-literate managers with the help of the progressive digitization. The use of cutting-edge mobile
decision support and clear digital markets boosts productivity, enhances profitability and raises the overall standard of
living and economic resilience of rural households, Satpathy says.

This paper by Marten and Zscheischler (2022) examines the institutional aspects of agricultural digitization, mapping

out structural friction within modern value chains. They explain the enormous efficiencies that digital value-chain
optimization delivers, and how it also questions current governance frameworks. Their work exposes issues around
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technological monopoly and demands public policies that are designed in a transparent manner to safeguard the rights
to the data of smallholders in the new digital agriculture infrastructure.

MacPherson et al. (2022) discuss how digital frameworks can benefit international sustainable development metrics
and how they can be linked to strategy. They monitor the new agricultural configurations through a system and
conclude that data democratization, together with easily accessible digital platforms, are key mechanisms to fulfill the
structural conservation objectives. They believe that digital assets public investment is essential to the de-risking of
long-term yield projections in a rapidly changing climate.

III. RESEARCH METHODOLOGY

Research Design and Data Collection
This study is descriptive, of the empirical - cross sectional survey research type. Structured questionnaires were used to
collect primary quantitative data through Google Forms with the rural and peri-urban agricultural practitioners.

Sampling Framework

Simple random sampling technique was used to obtain a representative and unbiased sample. A total of 150 target
cultivators were contacted, with a valid response rate of 84% (N=126). The sample is clearly defined geographically as
the Krishna District, Andhra Pradesh , India, which has small to medium landholders with diverse farming portfolios.

Research Objectives

e To gain a thorough understanding and chart the reach, adoption and conceptual limits of digitalization and the
"digital commons" in modern agricultural system.

e To mathematically assess and analyse structural relationship between sustainable farming systems and agricultural
productivity.

Research Hypotheses

The Null Hypothesis (H_0): The adoption of Sustainable Farming Systems is not related to Agricultural
Productivity in the digital era at a statistically significant level.

Alternative Hypothesis (H_1): Sustainable Farming Systems is statistically significantly related to Agricultural
Productivity in the digital era in a positive direction.

Variable Operationalization

Independent Variable (X): Sustainable Farming — A composite score indexing the adoption of resource-conserving
smart technologies (e.g., automated micro-irrigation, data-driven soil testing, precision pest-control apps).

Dependent Variable (Y): AgriProductivity — A scale to measure optimized yield metrics, economic return profiles
and quality of output.

IV. DATA ANALYSIS AND INTERPRETATION

The structural relationship and causal dependencies between the variables were estimated using Ordinary Least Squares
(OLS) linear regression analysis. The mathematical framework is given by:

Agri Productivity = Bo+ B1 (Sustainable Farming) + ¢

Note that By is the model intercept (constant coefficient), B; is the coefficient of the predictor variable and ¢ is the
stochastic error term. The descriptive properties of the model as well as parameter weight and variance significance
were examined in detail through the use of Model Fit Summaries (R, R?), Analysis of Variance (ANOVA F-test) and
Student's t-test distribution values.

A. Functionality: Model fit and Explanatory power

The model summary metrics provide a general impression of the overall strength of the linear relationship between the
independent adoption index and the productivity outputs.

R=0.680, R?=0.463, "Adjusted " R?>=0.459, "Std. Error"=0.52017

There is a strong positive linear association between the two variables, with a correlation coefficient of R=0.680. The
coefficient of determination (R?>=0.463) shows that 46.3% of the total variability in Agricultural Productivity can be
explained by the level of Sustainable Farming Systems adoption in the sample. The remaining 53.7% of variance is due
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to some external forces that are not considered by this model (such as macroeconomic variables, and sudden seasonal
changes in the weather).

B. The statistical significance of the model was assessed:

The statistical significance of the model was evaluated. In order to see whether the increase in the variance explained
by the regression model was due to random chance, an Analysis of Variance (ANOVA) F-test was used.

"Sum of Squares (Regression)"=28.928, df=1, '"Mean Square'=28.928

"Sum of Squares (Residual)"'=33.551, df=124, 'Mean Square"=0.271

F(1,124)=106.913, p<0.001

The calculated value of the F statistic is 106.913 and the value of p is 0.000. The model is very stable and robust since
the p-value is significantly lower than the standard value (0=0.01). The regression model is also statistically capable of
predicting the productivity outcomes based on the rates of sustainable farming adoption.

C. Regression Coefficients and Hypothesis Testing

The parameter weights draw on the direct effect of the predictor variable on the outcome index.

"Constant " (8, )=0.569, t=3.412, p=0.001

"Sustainable Farming " (5; )=0.706, '"Standardized " p=0.680, t=10.340, p=0.000

The unstandardized coefficient (B=0.706) sets that among the other variables held constant, if the index of sustainable
farming increases by one unit, the agricultural productivity increases by 0.706 units. The standardized beta (f=0.680)
reflects a clear and strong positive effect size and directionality.

The value for the predictor variable in the student’s t-test is 10.340 with a corresponding significance value of 0.000.
The effect is very significant since the p value is < 0.001. Thus, the Null Hypothesis (Ho) is rejected and the Alternative
Hypothesis (Hi) is accepted, and it is concluded that the use of sustainable farming methods in the digital era has a
significant impact on agricultural productivity. The final model equation for prediction is as follows:
Agri-Productivity=0.569+0.706(Sustainable Farming)

V. RESEARCH OUTCOMES AND FINDINGS

Sustainable farming practices have a significant and positive impact on agricultural productivity in the
digital era, indicating that higher adoption levels lead to increased farm output.

LA strong positive relationship exists between sustainable farming and agricultural productivity (R =
0.680), showing that improvements in sustainable farming are associated with improvements in productivity.

L The regression model explains 46.3% of the variation in agricultural productivity (R?= 0.463), suggesting
that sustainable farming is an important determinant of productivity, while the remaining 53.7% is influenced by other
factors.

L The overall regression model is statistically significant and reliable (F = 106.913, p < 0.001), confirming that
the model effectively predicts agricultural productivity based on sustainable farming adoption.

L The regression coefficient (B = 0.706) indicates a positive effect, meaning that for every one-unit increase in
sustainable farming adoption, agricultural productivity increases by approximately 0.706 units.

L The standardized beta coefficient (B = 0.680) indicates a strong positive effect size, demonstrating that
sustainable farming is a major predictor of agricultural productivity.

L The predictor variable is highly significant (t = 10.340, p < 0.001), confirming that the observed relationship is
statistically meaningful and not due to random chance.

L. The null hypothesis (Ho) is rejected and the alternative hypothesis (H:) is accepted, confirming that
sustainable farming practices significantly influence agricultural productivity.

L The findings suggest that promoting sustainable farming technologies, digital agricultural practices, and
environmentally friendly farming methods can substantially improve agricultural productivity, although
additional factors such as climate, soil conditions, market dynamics, and government policies also contribute to
productivity outcomes.
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VI. RECOMMENDATIONS AND SUGGESTIONS

From the study results, the following recommendations are made:

Improve Internet connectivity and mobile networks and strengthen digital infrastructure in rural areas to improve
the access to digital agricultural services.

Increase Farmers' Awareness and Capability Building: Conduct regular farmer training sessions, workshops, and
extension programs to boost awareness and capability to make use of Al IoT, precision farming technologies and
digital advisory platforms.

Digital Farming Technology Adoption Support through Financial Assistance: Subsidies, low-priced loans, and
financial incentives should be provided for small and marginal farmers in order to support them in the adoption of
digital farming technologies and sustainable agricultural practices.

Encourage Public—Private Partnerships: Incentive collaboration between government agencies, research institutes,
agri-tech companies and farmer organizations to create affordable and user-friendly digital solutions that address local
farming challenges.

Improve Agricultural Extension Services: Modern advisory technologies should be integrated with traditional
extension services, offering up-to-the-minute weather updates, pest control tips, soil information and market insights.

Implement Localized Digital Platforms: Digital applications need to be developed in regional languages with
location-specific recommendations to make digital solutions more accessible and adopted.

Maintain Data Security and Farmers' Privacy: Ensure farmers' data are secure and promote transparency and trust in
digital agricultural ecosystems with appropriate policies.

Encourage Further Research: Future research could incorporate other factors including climate resilience, farm
income, government support, market access and technological preparedness with a larger sample of varied regions for
more holistic results.

The recommendations can be used to further promote the broader use of digital technologies in agriculture, which can
improve sustainable agriculture, boost productivity and promote long-term development of agriculture and rural areas.

VII. CONCLUSION

The study comes to the conclusion that digital transformation holds great significance in support of sustainable
agriculture and agricultural productivity. The regression analysis shows that the use of sustainable farming systems is
statistically significantly positively related to agricultural productivity. The results show that the practices of
sustainable farming with the use of digital technologies like Artificial Intelligence (Al), Internet of Things (IoT),
precision farming, and data-driven decision-making play a significant role in increasing agricultural productivity.
Agriculture industries are among the most important industries in the world and there is a large share of variability in
agricultural productivity that is due to the adoption of sustainable agriculture practices.

The report also reaffirms the importance of digital commons in achieving efficient usage of resources, minimising the
loss of inputs, monitoring crops efficiently, and making informed decisions for farmers. Other factors, which include
climatic conditions, access to markets, infrastructure and government policy, also appear to play a role in agricultural
performance as there is still some variation in productivity. The study concludes that digital agriculture and sustainable
farming practices have a significant impact on the agricultural productivity and refutes the null hypothesis. The results
offer important empirical data for policy makers, agricultural institutions and researchers to advance technology based
sustainable agriculture for sustainable rural development.

REFERENCES

1. Akintuyi, O. B. (2024). Adaptive Al in precision agriculture. Open Access Research Journal of Multidisciplinary
Studies, 7(2), 104-118. https://doi.org/10.53022/0arjms.2024.7.2.0023

2. Bhardwaj, M., Kumar, P., & Singh, A. (2026). Bibliometric review of digital transformation in agriculture:
Innovations, trends and sustainable futures. Journal of Agribusiness in Developing and Emerging Economies, 16(4),
826-850. https://doi.org/10.1108/JADEE-02-2025-0083

3. Dayioglu, M. A., & Tirker, U. (2023). Digital transformation for sustainable future. Journal of Agricultural
Sciences, 27(4), 373-399. https://doi.org/10.15832/ankutbd.98643 1

4. MacPherson, J., Voglhuber-Slavinsky, A., Olbrisch, M., Schébel, P., Donitz, E., Mouratiadou, 1., & Helming, K.
(2022). Future agricultural systems and the role of digitalization for achieving sustainability goals. Agronomy for
Sustainable Development, 42(4), Article 61. https://doi.org/10.1007/s13593-022-00792-6

IJIRSET © 2026 |  AnISO 9001:2008 Certified Journal | 48



https://doi.org/10.53022/oarjms.2024.7.2.0023
https://www.google.com/search?q=https%3A%2F%2Fdoi.org%2F10.1108%2FJADEE-02-2025-0083
https://www.google.com/search?q=https://doi.org/10.15832/ankutbd.986431
https://www.google.com/search?q=https%3A%2F%2Fdoi.org%2F10.1007%2Fs13593-022-00792-6

A B} 58
N | U

ISSN (Online) : 2319 - 8753
IJIRSET YSSN (hriny 23476710
International Journal of Innovative Research in Science, Engineering and Technology

A Two-Day National Seminar on Viksit Bharat @ 2047: Empowering Andhra Pradesh through Rural Agripreneurship
10" & 11" September 2026

Department of Management Studies, Tellakula Jalayya Polisetty Somasundaram College of PG Courses (Autonomous), Guntur, India

|Volume 15, Special Issue 2, September 2026|

5. Marten, K., & Zscheischler, J. (2022). The digital transformation of the agricultural value chain: Discourses on
opportunities, challenges and controversial perspectives on governance approaches. Sustainability, 14(7), Article 3905.
https://doi.org/10.3390/su14073905

6. Miller, T., Mikiciuk, G., Durlik, 1., Mikiciuk, M., Lobodzinska, A., & Snieg, M. (2025). The IoT and Al in
agriculture: The time is now—A systematic review of smart sensing technologies. Sensors, 25(12), Article 3583.
https://doi.org/10.3390/s25123583

7. Mishra, N., Vashisht, A., & Raghuvanshi, S. (2024). Transforming Indian agriculture: Unleashing the potential of
digital agriculture using efficiency analysis. In N. Mishra (Ed.), Digital Innovations for Sustainable Agrarian Systems
(1st ed., pp. 145-168). Wiley. https://doi.org/10.1002/9781394242962.ch7

8. Prakash, N., Rao, A. S., Awasthi, A. K., & Maurya, S. (2024). Digital transformation in Indian agriculture:
Assessing the impact on crop monitoring and sustainable farming techniques. International Journal of Advanced
Multidisciplinary Scientific Research, 7(8), 112—129. https://doi.org/10.31426/ijamsr.2024.7.8.7617

9. Satpathy, B. (2022). Digital transformation for sustainable agriculture: A progressive method for smallholder
farmers. Current Science, 123(12), 1436—1440. https://doi.org/10.18520/cs/v123/i12/1436-1440

10. Sharma, S., Verma, K., & Hardaha, P. (2023). Implementation of artificial intelligence in agriculture. Journal of
Computational and Cognitive Engineering, 2(2), 155—162. https://doi.org/10.47852/bonviewJCCE2202174

IJIRSET © 2026 |  AnISO 9001:2008 Certified Journal | 49



https://doi.org/10.3390/su14073905
https://doi.org/10.3390/s25123583
https://doi.org/10.1002/9781394242962.ch7
https://doi.org/10.31426/ijamsr.2024.7.8.7617
https://www.google.com/search?q=https://doi.org/10.18520/cs/v123/i12/1436-1440
https://doi.org/10.47852/bonviewJCCE2202174

»45

A By

[E]EE ISSN (Online) : 2319 - 8753
ISSN (Print) : 2347 - 6710

International Journal of Innovative Research in Science, Engineering and Technology

A Two-Day National Seminar on Viksit Bharat @ 2047: Empowering Andhra Pradesh through Rural Agripreneurship
10" & 11" September 2026

Department of Management Studies, Tellakula Jalayya Polisetty Somasundaram College of PG Courses (Autonomous), Guntur, India

|Volume 15, Special Issue 2, September 2026|

Beyond Cement and Connectivity: The
Persistence of Institutional Gaps in Rural
Banking, Healthcare, and Higher Education
Despite Rising Public Expenditure

Dr. K. Lalitha
Professor & Principal, Hindu College of Management, Guntur, Andhra Pradesh, India

ABSTRACT: This paper examines a central paradox of contemporary Indian development: despite significant
increases in public expenditure across rural banking, healthcare, and higher education, profound institutional gaps
between rural and urban India persist. Drawing on budgetary analyses from 2025-2027, sectoral performance data, and
institutional assessments, the paper argues that the rural-urban divide is not primarily a consequence of inadequate
infrastructure—often framed as the "cement and connectivity" deficit—but rather stems from deeper institutional
failures. These include: (1) the substitution of formal banking infrastructure with poorly regulated business
correspondent models; (2) the misallocation of healthcare budgets toward tertiary, urban-centric facilities while primary
health centres remain understaffed and under-resourced; and (3) an education policy framework that prioritizes visible
digital infrastructure over faculty recruitment and institutional capacity building in rural colleges. The paper concludes
that bridging the rural-urban gap requires a fundamental shift from input-based budgeting to outcome-oriented
institutional reform, including mandated rural postings, performance-linked funding, and enhanced accountability
mechanisms across all three sectors.

KEYWORDS: Rural-urban divide, institutional gaps, financial inclusion, primary healthcare, higher education, public
expenditure, India

L. INTRODUCTION

The Indian state has, over the past two decades, substantially increased its financial commitment to rural development.
From the Pradhan Mantri Jan Dhan Yojana (PMJDY) in banking to the National Health Mission (NHM) in healthcare
and the Rashtriya Uchchatar Shiksha Abhiyan (RUSA) in education, public expenditure directed toward rural areas has
risen in nominal terms across successive union budgets. Yet, as this paper will demonstrate, the gap between rural and
urban India in terms of service delivery, institutional quality, and developmental outcomes has not correspondingly
narrowed.

This persistence of inequality despite increased funding constitutes what we term the *rural development paradox*:
more money, but not better outcomes. The conventional explanation—that rural areas lack adequate physical
infrastructure ("cement and connectivity")—is increasingly untenable. While infrastructure deficits certainly exist, the
more fundamental problem lies in the *institutional architecture* through which public funds are channeled and
services are delivered.

This paper investigates this institutional dimension across three critical sectors: banking, healthcare, and higher
education. These sectors are selected because they represent:

1. Banking**: The foundation of economic participation and livelihood security

2. Healthcare®*: The basis of human capital development and demographic dividend

3. Higher Education**: The gateway to skilled employment and social mobility

By examining the gap between funding and outcomes in each sector, the paper identifies common institutional failure
patterns and proposes a unified framework for reform.
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Conceptual Framework: Beyond Infrastructure to Institutions

Defining Institutional Gaps

For the purposes of this paper, "institutional gaps" refer to systematic deficiencies in the *rules, organizations, and
practices* that govern service delivery, distinct from physical infrastructure deficits. These include:

Dimension Infrastructure Focus Institutional Focus
Banking Bank branches, ATMs, and digital Staffing norms, credit assessment procedures, and
connectivity accountability mechanisms
Healthcare Hospital buildings, medical equipment, and Human resource management, referral protocols,
diagnostic laboratories and drug supply chains
Higher College buildings, computer laboratories, and = Faculty recruitment, curriculum governance, and
Education internet connectivity research ecosystems

The Infrastructure Bias in Policy Design

Indian development policy has historically exhibited what we term an "infrastructure bias"—a preference for visible,
capital-intensive, one-time investments over recurring, process-oriented institutional reforms. This bias is politically
rational: buildings and bridges are photographable, inaugural, and electorally visible. Well-functioning institutions—a
bank that actually lends, a hospital with doctors present, a college with teaching faculty—are less photogenic but
substantively more important.

The 2026-27 Union Budget exemplifies this bias. In healthcare, allocations leaned heavily toward "tertiary care
expansion—trauma centres, cancer institutes, transplant units, robotic surgery facilities and Al-enabled medical
institutions," while primary health centres (PHCs)—"the backbone of rural healthcare"—received no commensurate
boost . Similarly, in education, the budget's emphasis on "digital infrastructure” was criticized by teacher associations
for ignoring "the ground reality of several students in rural India lacking basic classrooms and electricity"

II. BANKING: THE SUBSTITUTION OF INSTITUTIONS BY INTERMEDIARIES

The Branch Reversal

Perhaps no sector illustrates the infrastructure-institution disconnect more clearly than banking. Following bank
nationalization in 1969, the share of rural bank branches increased from a mere 18% to nearly 60% by the 1990s—a
deliberate institutional strategy to extend formal credit to agrarian population’s. However, this trend has sharply
reversed in recent years, with the rural branch share falling to approximately 29%

This reversal is not accidental. It reflects a policy shift toward "efficiency" and "cost reduction," often guided by
management consulting frameworks such as the Enhanced Access & Service Excellence (EASE) reforms. A key
recommendation of these frameworks has been to replace brick-and-mortar rural branches with Banking
Correspondents (BCs) or "bank mitras"—individual agents who provide basic banking services on a commission basis.

The Business Correspondent Model: Institutional Failure by Design
At first glance, the BC model appears innovative: leveraging local agents to extend last-mile financial access without
the overhead of full branches. However, a closer examination reveals profound institutional weaknesses:

Precarious Employment: Approximately 17.2 lakh business correspondents operate without permanency, job security,
or benefits. Many cannot earn adequate income and simultaneously represent multiple banks, NBFCs, and insurance
companies. Their numbers have fallen by 2.27 lakh in a single year.

Accountability Gaps: Multiple reports document BCs taking unauthorized commissions from customers, operating
"beyond the pale of any regulation”. Neither the principal banks nor the BCs themselves have clear accountability for
service failures.

Credit Exclusion: Most critically, the BC model has not translated into meaningful credit access. As one analysis notes,

"What suffers in the process is decent access to affordable and safe credit in the rural countryside, which is turning into
a preying field for usurious NBFCs, easy loan apps and gold finance companies.
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Field research from rural Tamil Nadu corroborates this: women, in the absence of formal credit options, borrow from
gold finance companies and then take further loans to retrieve mortgaged gold—a debt trap that formal banking was
intended to prevent

The Write-off Paradox

The banking sector's institutional dysfunction is further evidenced by the massive scale of loan write-offs. Between
2005-06 and 2023-24, the amount of bad loans written off by banks rose from 311,600 crore to I4.87 lakh crore. Over
the last decade, banks have written off *16.35 lakh crore—equivalent to several years of the education budget—while
recovering only a small fraction

The opportunity cost of these write-offs falls disproportionately on rural credit. As former All India Bank Officers
Confederation general secretary Thomas Franco notes, "In order to make provisions for the huge write-offs given to the
big corporations, the banks are cutting overhead costs... often taking the form of cutting down on branches and staff
strength while relying on bank mitras" .

The consequence is a two-track banking system: urban areas and large corporations receive sophisticated, relationship-
based banking; rural areas receive a thin, precarious, agent-based model that provides transaction accounts but not
development credit.

III. HEALTHCARE: TERTIARY AMBITIONS, PRIMARY NEGLECT

The Budgetary Mismatch

The 2026-27 Union Budget allocated X1,06,530 crore to the health sector, a 6.7% nominal increase over the previous
year. However, after adjusting for inflation, real growth was barely 3%, and health's share of the total budget actually
declined marginally . More significantly, the distribution of this allocation reveals a clear urban-tertiary bias.

While the budget announced new trauma centres, cancer institutes, transplant units, and Al-enabled medical
institutions, the centrally sponsored schemes that primarily fund primary healthcare received only a marginal
increase—from ¥53,041 crore to ¥53,305 crore in nominal terms, effectively a decline in real terms. The National
Health Mission, the flagship programme for rural healthcare, received a nominal increase of merely 0.5% .

The Human Resource Crisis

The institutional gap in rural healthcare is most acute in human resources. India faces a WHO-estimated shortage of 6.5
million health professionals. The budget's response—training 100,000 allied healthcare professionals over five years—
is "negligible" against this shortfall . Moreover, this initiative does not address the immediate crisis: shortage of doctors
and nurses in PHCs, overburdened ASHA workers, and inadequate maternal and child healthcare infrastructure.

As one analysis starkly concludes: "Primary health centres (PHCs), sub-centres and community health centres—which
serve as the backbone of rural healthcare—receive no commensurate boost" . The result is a healthcare system where
rural patients must travel to urban centres even for basic procedures, and where the "first point of contact" for millions
remains dysfunctional.

Medical Tourism vs. Maternal Health

The budget's priorities are further revealed by its promotion of "five proposed medical tourism hubs, integrated with
AYUSH centres"—facilities "unlikely to serve vulnerable populations" and likely to "further skew public resources
toward market-oriented healthcare" . Simultaneously, allocations for family welfare schemes and the Pradhan Mantri
Swasthya Suraksha Yojana saw nominal reductions.

This misalignment has gendered consequences. With over 66% of India's population aged 35 or below, the
demographic dividend depends heavily on women's health. Yet the budget is "strikingly silent on expansion of maternal
health facilities, upgradation of child nutrition and immunisation programmes, and strengthening reproductive
healthcare services"

The institutional gap in healthcare is thus not merely one of rural vs. urban access, but of preventive vs. curative
orientation, primary vs. tertiary emphasis, and public health vs. medical tourism prioritization
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IV. HIGHER EDUCATION: VISIBLE DIGITAL INFRASTRUCTURE, INVISIBLE INSTITUTIONAL
DECAY

The Per-Student Subsidy Paradox

India's higher education system presents a distinctive paradox: despite enormous public subsidies, outcomes remain
poor. Government spending per postgraduate student is approximately 22.5 lakh annually, compared to 322,000 per
primary school child . Yet these substantial investments have not translated into research output, employability, or
equitable access.

The problem is not aggregate funding but its distribution and governance. As one analysis notes, "Budgetary design has
often privileged visibility over capacity," with a "persistent disconnect between Budget Estimates (BE) and Revised
Estimates (RE)" across major schemes such as PM-USHA (12,000 crore) and Samagra Shiksha (337,000+ crore) .

The Faculty Vacancy Crisis

The institutional gap in rural higher education is starkest in faculty recruitment. Rural colleges remain chronically
understaffed while urban institutions attract qualified faculty. The consequences are visible across the country:
"Laboratories remain under-equipped. Faculty recruitment is delayed. Doctoral ecosystems weaken. Research output
remains uneven. Regional universities, often the largest intellectual infrastructure in their districts, struggle to sustain
momentum" .

The emphasis on "digital infrastructure" in education policy has exacerbated rather than alleviated this gap. The All
India Federation of University and College Teachers' Organisations (AIFUCTO) criticized the government's "obsession
with 'digital infrastructure' in the 2026-27 budget" for ignoring "the ground reality of several students in rural India
lacking basic classrooms and electricity" .

The Postgraduate Bubble

Perhaps the most telling indicator of institutional dysfunction is the expansion of postgraduate education without
corresponding labour market or research outcomes. As a former finance secretary observes, "For most generalist jobs,
including the civil services, a master's degree does not confer a significant advantage over an undergraduate
qualification... Yet lakhs of students pursue postgraduate courses, not because these make them more employable, but
because they see no other pathway in a saturated job market" .

Even in research—the ostensible purpose of postgraduate education—Indian universities underperform. "According to
international databases such as Scopus and Web of Science, India's share in global research output remains
disproportionately small compared to the size of its postgraduate enrolment. Quality is an even bigger concern: a
troubling proportion of published papers appear in predatory journals, with little originality or theoretical depth" .

The institutional gap in higher education is thus not merely about rural access to colleges—though that remains a
problem—but about the *quality* of education provided in the institutions that rural students can access. A degree from
a rural college confers far fewer labour market advantages than a degree from an urban institution, perpetuating rather
than bridging the rural-urban divide.

Urban-Tertiary Bias in Resource Allocation

Government spending systematically favours visible, high-technology, urban-concentrated facilities over routine,
preventive, rural services:

Banking: Priority sector lending norms diluted; big-ticket loans outpace small-ticket rural credit

Healthcare: Tertiary hospitals and medical tourism hubs prioritized over PHCs

Education: Digital infrastructure and elite institutions prioritized over rural colleges and faculty recruitment
Accountability Deficit:

In all three sectors, mechanisms for holding institutions accountable for rural service delivery are weak or non-existent:
Banking: BCs face no effective oversight; rural bank performance metrics focus on account opening rather than credit
delivery

Healthcare: PHC staff absenteeism goes unpunished; no consequence for medicine stock-outs

Education: Rural college faculty vacancies persist for years; no performance linkage to funding

Human Resource Gaps as Binding Constraints
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The single most consistent finding across all three sectors is that human resource deficits—not infrastructure deficits—
are the binding constraint on rural service delivery:

Banking: Public sector banks have 2,119 customers per employee versus 392 for HDFC Bank

Healthcare: WHO-estimated shortage of 6.5 million health professionals; training targets negligible against this gap
Education: Faculty recruitment delayed indefinitely; regional universities "struggle to sustain momentum"

Policy Recommendations

Bridging the rural-urban institutional gap requires a fundamental reorientation of policy from input-based budgeting to
outcome-oriented institutional reform.

Banking

1. Reverse the branch reduction trend: Mandate a minimum rural branch ratio for all public sector banks, with
phased targets for increasing rural staff strength

2. Regulate the BC model: Establish minimum remuneration, training, and accountability standards for Banking
Correspondents; create a grievance redressal mechanism with teeth

3. Link bank funding to rural credit outcomes: Make a portion of public sector bank recapitalization contingent on
meeting rural credit disbursal targets, especially for small and marginal farmers

Healthcare

1. Shift budget priorities toward primary care: Phase in a mandatory ratio of primary to tertiary spending, moving
toward the global benchmark of 70:30

2. Mandate rural postings for medical professionals: Tie career progression, specializations, and public funding for
private medical education to rural service requirements

3. Strengthen PHC accountability: Implement biometric attendance, third-party patient satisfaction surveys, and
performance-linked funding for PHC

Higher Education

Redirect a portion of education technology budgets to faculty positions in rural colleges, with clear timelines for filling
vacancies Restrict public funding for PG education to research and teaching pathways; encourage cost-sharing for
generalist programmes Increase autonomy, simplify compliance frameworks, and provide multi-year funding
predictability for state universities serving rural populations

Cross-Sectoral Institutional Reforms

1. Move from input to outcome budgeting: Require all rural development schemes to specify and report against
outcome metrics (e.g., credit disbursed, patient-days of care, graduate employment rates) rather than input metrics (e.g.,
accounts opened, buildings constructed)

2.Establish a Rural Institutional Performance Commission: Create a statutory body to audit and report annually on
institutional performance across banking, healthcare, and education in rural areas

3.Link funding to institutional quality: Make a portion of central funding to states conditional on meeting
institutional performance benchmarks, including staff vacancy rates, service delivery standards, and accountability
mechanisms

V. CONCLUSION

This paper has argued that the persistence of the rural-urban development gap in India, despite increased public
expenditure, is fundamentally an institutional problem rather than an infrastructure problem. The evidence from
banking, healthcare, and higher education demonstrates a consistent pattern: the substitution of formal institutions by
precarious intermediaries, the urban-tertiary bias in resource allocation, accountability deficits, and chronic human
resource shortages.

The policy implication is clear: building more roads, bank branches, hospitals, and digital networks will not suffice.
What is required is a fundamental redesign of the institutional architecture through which public funds are converted
into rural outcomes. This means shifting from infrastructure metrics to institutional metrics, from input budgeting to
outcome budgeting, and from urban-centric design to rural-first institutional design.

As one analyst concludes, "India's agricultural crisis is not one of ideas. It is a crisis of implementation, of political
courage, and of bureaucratic honesty" . The same could be said of rural banking, healthcare, and higher education. The

ideas are known; the technologies exist; the resources are being allocated. What is missing is the institutional will to
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ensure that these resources reach their intended beneficiaries in the form of quality services, not just inaugurated
infrastructure.

Bridging the rural-urban gap is not a technical problem amenable to technological fixes. It is a political and institutional
problem that requires confronting the urban bias embedded in India's development architecture and rebuilding rural
institutions from the ground up—with adequate staffing, genuine accountability, and a relentless focus on outcomes
rather than outputs.
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ABSTRACT: Agripreneurship has emerged as a key driver of rural transformation by promoting agricultural
innovation, value addition, employment generation, and sustainable livelihoods. Andhra Pradesh, with its strong
agricultural base and supportive policy environment, offers significant opportunities for the growth of agripreneurship.
This study examines the role of agripreneurship in transforming rural Andhra Pradesh through an empirical analysis
based on secondary data collected from government reports, policy documents, NABARD publications, AP Economic
Surveys, Ministry of Agriculture and Farmers' Welfare, Small Farmers' Agribusiness Consortium (SFAC), and other
authentic sources. The study analyses trends in agricultural production, Farmer Producer Organizations (FPOs), agri-
startups, government initiatives, rural employment, and agricultural value addition over the past decade. Trend analysis,
descriptive statistics, and comparative analysis are employed to evaluate the contribution of agripreneurship to rural
economic development. The findings indicate that government support through financial assistance, skill development
programmes, digital agriculture initiatives, and market linkages has significantly encouraged rural entrepreneurship.
However, challenges such as limited access to finance, inadequate infrastructure, fragmented landholdings, technology
adoption barriers, and marketing constraints continue to hinder the growth of rural agripreneurship. The study
concludes by recommending policy measures to strengthen institutional support, enhance entrepreneurial capacity,
improve market access, and promote sustainable agribusiness ecosystems for inclusive rural development in Andhra
Pradesh.

KEYWORDS: Rural Agripreneurship, Andhra Pradesh, Secondary Data Analysis, Farmer Producer Organizations
(FPOs), Rural Economic Development

I. INTRODUCTION

Agriculture has long been the backbone of the Indian economy, providing livelihoods to nearly half of the country's
population and playing a vital role in ensuring food security and rural development. In Andhra Pradesh, agriculture
remains one of the most significant contributors to the state's economy, with a large proportion of the rural population
depending directly or indirectly on farming and allied activities. However, traditional agricultural practices alone are
increasingly unable to meet the economic aspirations of rural households due to challenges such as fragmented
landholdings, fluctuating market prices, climate variability, rising input costs, and limited value addition. These
challenges highlight the need for innovative approaches that can enhance farmers' income and create sustainable rural
employment opportunities.

Agripreneurship has emerged as a promising solution for transforming the agricultural sector by integrating
entrepreneurial practices with agriculture. Agripreneurship extends beyond primary crop production and encompasses
activities such as food processing, value addition, agri-input services, organic farming, precision agriculture, agri-
tourism, digital agriculture, cold chain management, and agricultural marketing. By encouraging innovation,
technology adoption, and business-oriented agricultural practices, agripreneurship enables farmers and rural youth to
generate higher incomes while contributing to rural economic development.
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Andhra Pradesh possesses immense potential for agripreneurship due to its diverse agro-climatic conditions, extensive
irrigation infrastructure, rich horticultural production, fisheries, dairy, and poultry sectors. Recognizing this potential,
both the Government of India and the Government of Andhra Pradesh have introduced several initiatives to promote
agribusiness and rural entrepreneurship. Programmes such as the formation of Farmer Producer Organizations (FPOs),
Agri Clinics and Agri Business Centres (ACABC), the Agriculture Infrastructure Fund (AIF), the Pradhan Mantri
Formalisation of Micro Food Processing Enterprises (PMFME) Scheme, Startup India, Digital Agriculture Mission,
and various NABARD-supported initiatives have strengthened access to finance, infrastructure, technology, skill
development, and market linkages for rural entrepreneurs. These initiatives aim to create an enabling ecosystem that
supports innovation and improves the competitiveness of the agricultural sector.

Despite these policy interventions, the growth of agripreneurship in rural Andhra Pradesh continues to face several
constraints. Limited access to institutional finance, inadequate rural infrastructure, weak market connectivity, low
levels of entrepreneurial skills, technological barriers, fragmented landholdings, and insufficient awareness of
government schemes continue to impede the expansion of rural agribusinesses. Addressing these challenges is essential
for achieving inclusive rural development, increasing farmers' incomes, and creating sustainable employment
opportunities.

In recent years, agripreneurship has gained considerable attention from policymakers, researchers, and development
agencies because of its potential to diversify rural livelihoods, strengthen agricultural value chains, and improve the
resilience of farming communities. An evidence-based assessment of the current status, growth trends, government
initiatives, and challenges is therefore essential for designing effective policies and identifying areas requiring further
intervention.

Against this backdrop, the present study, "Transforming Rural Andhra Pradesh through Agripreneurship: An Empirical
Analysis Using Secondary Data," examines the role of agripreneurship in promoting rural transformation in Andhra
Pradesh. The study relies on secondary data collected from government reports, NABARD publications, AP Economic
Surveys, Ministry of Agriculture and Farmers' Welfare, SFAC reports, and other authentic sources. Through trend
analysis and descriptive assessment, the study evaluates the contribution of agripreneurship to rural economic
development, identifies the major challenges affecting its growth, and proposes policy recommendations to strengthen
the agripreneurship ecosystem for sustainable and inclusive development.

This study contributes to the existing literature by providing a comprehensive analysis of agripreneurship in Andhra
Pradesh using recent secondary data and by highlighting policy directions that can accelerate rural transformation
through entrepreneurship-driven agricultural development.

II. LITERATURE REVIEW

Agripreneurship has been widely recognized as a key driver of rural development, agricultural commercialization, and
farmers' income enhancement. Swetha, Chaithanya, and Saurav (2025) highlighted that agripreneurship promotes
innovation, value addition, market orientation, and technology adoption, although inadequate infrastructure, financial
constraints, and limited technical knowledge remain major challenges. Patil et al. (2025) and Kumar and Naik
(2025) emphasized that Farmer Producer Organizations (FPOs) improve farmers' bargaining power, market access,
financial inclusion, and commercialization of agriculture, while governance, professional management, and financial
sustainability continue to require attention. Vedasri, Mishra, and Mishra (2022) found that FPOs in Andhra
Pradesh enhanced access to quality inputs, extension services, markets, and farm income despite facing financial and
marketing challenges. Similarly, Shabana Shaik et al. (2025) reported that FPO membership improved access to
institutional credit and agricultural investment, although procedural delays and low financial awareness limited its
effectiveness. Guttikonda et al. (2025) identified government support, infrastructure, networking, and investment as
major factors contributing to agripreneurial success, while Deepthi, Rambabu, and Gopikrishna (2018)
emphasized the positive influence of education, training, extension services, market information, and credit access on
entrepreneurial behaviour. Kumari and Kalpana (2025) observed that Good Agricultural Practices (GAP) and
contract farming enhance productivity, product quality, and market opportunities through institutional support. Finally,
Ali et al. (2025) and Sheshagiri et al. (2026) highlighted the growing importance of digital agriculture, innovation,
climate-smart farming, value chain integration, and policy support, while emphasizing the need for stronger
governance, professional management, and region-specific empirical research to ensure sustainable agribusiness
development.
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Research Gap:

Although several studies have examined agripreneurship, Farmer Producer Organizations (FPOs), and rural
entrepreneurship in India, most have focused on specific aspects or limited geographical areas. Very few studies have
comprehensively analysed the role of agripreneurship in transforming rural Andhra Pradesh using recent secondary
data. Existing research also provides limited evidence on the combined impact of government initiatives, agricultural
growth, FPOs, and agri-startups on rural development. Therefore, a comprehensive secondary data analysis is needed to
assess recent trends, opportunities, and challenges. This study addresses this gap by evaluating the contribution of
agripreneurship to rural transformation in Andhra Pradesh and suggesting policy measures for sustainable development.

III. RESEARCH METHODOLOGY

The present study adopts a descriptive and analytical research design to examine the role of agripreneurship in
transforming rural Andhra Pradesh. The study is entirely based on secondary data, making it suitable for analysing
trends, government initiatives, and the contribution of agripreneurship to rural economic development. Secondary data
have been collected from authentic and reliable sources, including the Government of Andhra Pradesh Economic
Survey, Ministry of Agriculture and FarmersWelfare, NABARD Annual Reports, Small Farmers' Agribusiness
Consortium (SFAC), Agricultural and Processed Food Products Export Development Authority (APEDA),
Directorate of Economics and Statistics, Government of Andhra Pradesh, NITI Aayog reports, Reserve Bank of
India publications, and published research articles, journals, and government reports. The study considers data for
the period 2015-16 to 2024-25 to analyse recent developments in the agripreneurship ecosystem.

The analysis focuses on key indicators such as the growth of Farmer Producer Organizations (FPOs), agricultural
production, agri-startups, government support programmes, agricultural value addition, rural employment, and
market infrastructure. The collected data are organised, classified, and analysed using descriptive statistics,
percentage analysis, trend analysis, compound annual growth rate (CAGR), and comparative analysis. Tables,
graphs, and charts are used to present the findings in a clear and systematic manner.

The study aims to evaluate how agripreneurship contributes to income generation, employment creation, agricultural
productivity, and sustainable rural development in Andhra Pradesh. Based on the findings, policy recommendations are
proposed to strengthen the agripreneurship ecosystem and support inclusive rural transformation.

IV. DATA ANALYSIS AND INTERPRETATION
Growth of Agriculture in Andhra Pradesh (2015—16 to 2024-25)

Table 1. Growth of Agriculture and Allied Sector in Andhra Pradesh

Agriculture & Allied
Year Sector GVA (R Crore, (((;)/r())wth Rate
Current Prices) ’
2015-16 1,22,417 12.66
2016-17 1,39,275 13.77
2017-18 1,59,265 14.35
2018-19 1,71,790 7.86
2019-20 1,83,185 6.63
2020-21 2,00,063 9.21
2021-22 2,08,112 4.02
2022-23 2,17,860 4.68
2023-24
(FRE) 2,09,836 -3.68
2024-25
(FAE) 2,32,296 10.7
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Source: Andhra Pradesh Socio-Economic Survey 2024-25, Chapter 2: MACRO ECONOMIC AGGREGATES,
Agriculture & Allied Sector. FRE - First Revised Estimates , FAE = First Advance Estimates

Figure 1: Growth of Agriculture and Allied Sector in Andhra Pradesh (2015-16 to 2024-25)
Growth of Agriculture and Allied Sector in Andhra Pradesh

IAgriculture and Allied Sector Gross Value Added (GVA) at current prices from 2015-16 to 2024—
25.
7245K
210K /
175K
140K
105K
2015-16  2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25
Source: Andhra Pradesh Socio-Economic Survey 2024-25.
Growth of Farmer Producer Organizations (FPOs) in Andhra Pradesh
. Number of | Number
Reporting . Increase
Date Registered | of Farmer in FPOs
FPOs Members
31-Jan-24 434 202,320 -
30-Apr-25 | 448 208,913 14
31-May-25 | 452 213,863
31-Jul-25 452 215,873
31-Dec-25 | 453 225,791 1

Source: NABARD — Farmer Producer Organizations Database
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Figure 2: Growth of Registered FPOs in Andhra Pradesh

Number of registered FPOs based on NABARD reporting dates.
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Jul 2025 Dec 2025

Major Government Initiatives Supporting Agripreneurship in Andhra Pradesh

Launch

Scheme Year Purpose Andhra Pradesh Status / Achievement

Formation and Promote Farmer Producer

Promotion of 10,000 Organizations  for  collective | Andhra Pradesh had 453 registered FPOs with

FPOs 2020 farming and marketing 225,791 farmer members (as on 31 Dec 2025).

Agriculture Financial assistance for

Infrastructure Fund warehouses, cold storage, grading | More than ¥4,000 crore worth of projects had

(AIF) 2020 and processing units been sanctioned in Andhra Pradesh under AIF.

PM Formalisation of

Micro Food

Processing Financial assistance for food

Enterprises processing enterprises and value | Hundreds of food-processing units have received

(PMFME) 2020 addition financial and technical support under the scheme.

Agri  Clinics and Andhra Pradesh continues to benefit through

Agri Business Promote agribusiness ventures by | establishment of agri-clinics and agri-business

Centres (ACABC) 2002 trained agricultural graduates centres supported by NABARD and MANAGE.
Support  agri-startups  through | Several agri-startups from Andhra Pradesh have
incubation, innovation and | received incubation and financial assistance

RKVY-RAFTAAR | 2017 entrepreneurship through RKVY-RAFTAAR.
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Figure 3: Major Government Initiatives Supporting Agripreneurship

IComparison of key government programmes promoting agripreneurship in Andhra Pradesh.
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Table 4: Growth of Food Processing Enterprises under PMFME Scheme in Andhra Pradesh

Indicator Actual Year
Value
Micro Food Processing Enterprises Formalised 2,215 As on 31 Dec 2025
Approved PMFME Enterprises (District-wise total) 5,770 2024
PMKSY Food Processing Units 23 2024
PLISFPI Food Processing Units 36 2024
Employment Generated through PMKSY 14,096 2024
Employment Generated through PMFME 11,185 2024
Employment Generated through PLISFPI 48,758 2024

Source: Ministry of Food Processing Industries (MoFPI), Government of India

Figure 4: Food Processing Enterprises Promoted in Andhra Pradesh

Government-supported food processing enterprises under major schemes.

8,000

6,000

4,000

PMKSY PLISFPI

Table 5: Employment Generated through Agripreneurship and Food Processing Schemes in Andhra Pradesh

Government Scheme ls’rocessmg Units Employment Generated
upported

PM Formalisation of Micro Food Processing

Enterprises (PMFME) 5,770 11,185

Pradhan Mantri Kisan Sampada Yojana

(PMKSY) 23 14,096

Production Linked Incentive Scheme for Food

Processing Industry (PLISFPI) 36 48,758

Total 5,829 74,039
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Figure 5: Employment Generated through Major Agripreneurship Schemes

Employment created under major food processing and agripreneurship schemes.
60,000
45,000
30,000
15,000
o — -
PMFMNE PMEKSY PLISFPI

V. RESEARCH OUTCOMES & FINDINGS

Agripreneurship has emerged as a key driver of rural economic development by promoting agricultural growth,
entrepreneurship, and value addition in Andhra Pradesh.

Government initiatives and Farmer Producer Organizations (FPOs) have significantly improved farmers' access to
finance, technology, infrastructure, and markets.

The growth of food processing and agribusiness has generated rural employment and strengthened the agricultural
value chain.

The study highlights that strengthening agripreneurship can enhance farmers' income, create sustainable livelihoods,
and accelerate inclusive rural transformation in Andhra Pradesh.

VI. RECOMMENDATIONS AND SUGGESTIONS

Strengthen financial support and institutional assistance for agripreneurs, particularly through Farmer Producer
Organizations (FPOs), agri-startups, and rural enterprises.

Expand investments in food processing, cold storage, warehousing, and digital marketing infrastructure to enhance
value addition and reduce post-harvest losses.

Organize regular entrepreneurship, skill development, and technology adoption programmes for farmers and rural
youth to improve innovation and business capabilities.

Foster stronger collaboration among government agencies, financial institutions, research organizations, and the private
sector to build a sustainable and competitive agripreneurship ecosystem in Andhra Pradesh.

VII. CONCLUSION

Agripreneurship has emerged as a powerful catalyst for rural transformation by enhancing agricultural productivity,
entrepreneurship, and value addition in Andhra Pradesh. Government support through FPOs, infrastructure
development, and food processing initiatives has strengthened farmers' livelihoods and rural employment. Continued
policy support, innovation, and capacity building will be essential for achieving sustainable and inclusive rural
economic development.
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ABSTRACT: Turning farmers into agri-enterprise leaders is an important step toward improving rural livelihoods,
increasing farm income, and creating a more resilient agricultural economy. In the past, farmers were mainly seen as
producers of food and raw materials. Today, however, agriculture is influenced by markets, technology, climate
change, and consumer demand, which require farmers to act as entrepreneurs, innovators, and decision-makers. This
shift calls for more than better cultivation methods; it also requires business knowledge, access to finance, market
awareness, and strong institutional support.

This paper explores how farmers can evolve from traditional cultivation to enterprise-based agriculture. It reviews the
major ideas in the literature, discusses the main challenges to entrepreneurial growth, and identifies gaps in current
research and policy. The discussion suggests that farmers become effective agri-enterprise leaders when they receive
support through training, extension services, credit, technology, and market connections. The paper concludes that
agricultural transformation depends on building both entrepreneurial capacity and a supportive ecosystem.

KEYWORDS Agripreneurship, farmer entrepreneurship, agri-enterprise, rural development, value addition,
innovation, smallholder farmers, market linkage, extension support, agricultural transformation

I. INTRODUCTION

Agriculture remains one of the most important sectors for livelihoods, employment, and food security, particularly in
developing countries such as India. However, the role of the farmer is changing quickly. Earlier, farming was viewed
mainly as a subsistence activity or a way to produce basic food. In the present context, farmers must compete in
changing markets, adopt new technologies, manage climate risks, and respond to shifting consumer preferences. This
means farmers increasingly need to function like business leaders rather than only as cultivators.

The idea of transforming farmers into agri-enterprise leaders captures this shift. It highlights the need to view farming
as a commercial and innovative activity that can generate income, jobs, and rural development. A farmer who can
identify opportunities, use resources efficiently, add value to produce, and connect with markets is not just a producer
but an agri-entrepreneur. This transformation is especially important for small and marginal farmers, who often receive
low returns from conventional farming.

The concept has become more relevant because agricultural growth now depends not only on increasing yields but also
on entrepreneurship, organization, and market participation. Government programs, agri-business incubators, producer
groups, and digital platforms are opening new opportunities for farmers. Therefore, understanding how farmers can
become agri-enterprise leaders is essential for improving policy, training, and support systems.

II. REVIEW OF LITERATURE

The literature on agripreneurship shows that entrepreneurship in agriculture is becoming increasingly important in both
research and practice. Studies indicate that successful farmers are not only skilled producers but also effective decision-
makers, innovators, and risk-takers. Entrepreneurial farmers are more likely to diversify their activities, use new
technologies, and respond quickly to market changes. This makes entrepreneurship a key part of agricultural
development.

A major theme in the literature is the importance of entrepreneurial qualities such as resourcefulness, intention,
adaptability, and the ability to recognize opportunities. These traits help farmers identify business possibilities and
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handle challenges more effectively. But personal motivation alone is not enough. The external environment also plays a
major role. Access to markets, finance, education, policy support, and technology strongly affects whether farmers can
become enterprise leaders.

Another important theme is diversification and value addition. Farmers who move beyond selling raw products and
begin processing, packaging, direct marketing, or providing input services usually earn more. This allows them to gain
a larger share of value from their work and become less dependent on middlemen. In this way, entrepreneurship helps
turn agriculture into a more profitable business rather than a low-margin occupation.

The literature also emphasizes the role of training and extension. Many farmers have strong practical knowledge of
farming but limited business skills. Entrepreneurship education helps build confidence in planning, budgeting,
marketing, and risk management. Extension services are therefore important not only for technical advice but also for
helping farmers understand markets, innovation, and enterprise development.

Policy support is another major area in the literature. In India, several schemes have been introduced to promote
agripreneurship through training, incubation, and financial assistance. These programs matter because they show that
farmers can also become service providers, processors, and agri-business owners. At the same time, the literature points
out that such opportunities are not reaching all farmers equally. Smallholders, women farmers, and rural youth often
face greater barriers in accessing finance, technology, and institutional support.

S. ||Author  &||~.. .. D Relevance to Agri-
No. [V ear Objective of the Study |[Methodology Major Findings Enterprise Leadership
Farm entrepreneurs require
. . o resources beyond land and||{Shows that farmers can
To identify the critical . . . .
Case study approach||capital, including||transform into
resources and
o . llof farm-based||knowledge, networks,||entrepreneurs by
Grande capabilities  required . . .. . .
1 . ventures; based on||innovation capability, and||developing  business
(2011) for  creating  new . . . e .
. resource-based view||managerial skills.||capabilities, innovation
ventures in the farm . . . . .
sector theory. Diversification helps||skills, and opportunity
‘ farmers create new income|recognition.
opportunities.
To examine the . . .
. . o Innovation, proactiveness,|[Highlights the
relationship ~ between||Quantitative  study . . .. .
Grande, . and risk-taking positively|[importance of]
resources, analysing . . .
Madsen & . . influence farm  business|jentrepreneurial
2 entrepreneurial entrepreneurial . . .
Borch . . . . performance. Effective||mindset and leadership
orientation, and||orientation and farm e ..
(2011) . resource utilization||qualities among
performance in farm-||venture performance. ||. .
improves enterprise success. ||farmers.
based ventures.
Data-driven agriculture
To analyse the role of] . improves farm||Supports the
. ._||Conceptual review of] .
Bronson &||big data inf|, . . management, efficiency,||development of]
. . big data applications .. . .
3 |[Knezevic transforming . . and decision-making.|[technology-oriented
. . in agriculture and .
(2016) agricultural  decision- food svstems Farmers need technological|land knowledge-based|
making. Y ’ skills to wuse information|jagri-enterprise leaders.
effectively.
. . Indicates that
To mvestigate . . .
. Empirical study of]|Entrepreneurial farmers||entrepreneurial
. entrepreneurial h . . .
Pindado & . agricultural demonstrate innovation,|[behaviour
. behaviour among new . . . . . . .
4 ||Sanchez and existin entrepreneurs  using||diversification, opportunity||differentiates
(2017) . 8 entrepreneurial recognition, and stronger||successful agri-
agricultural ventures in R . . .
behaviour indicators. ||market orientation. business leaders from
Europe. .
conventional farmers.
|5 ||Dias, ||To review existingHSystematic literamre||Entrepreneurial ||Provides a conceptual
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No. [V ear Objective of the Study |[Methodology Major Findings Enterprise Leadership
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Ferreira entrepreneurship  and||entrepreneurship innovation, marketing|transforming  farmers
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management, risk||enterprise managers.
management, and
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. Digital hnologi
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innovation support.
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Boldu agriculture and food||technologies inlland farmer access to||high-value markets and
supply chains. agriculture. premium markets. become business

(2019)

leaders.
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Birner, .. .. . private sector 1nnovations,||. . .

driving digital||agriculture ~  actors, . institutional ~ support
8 |[Daum & . . . and farmer training are .
transformation in|technologies, and . . . ||for developing

Pray (2021) . essential for digital .
agriculture. challenges. . entrepreneurial

transformation.
farmers.
To examine the impact|[Review article Future farmers nee.d skills Supports the idea that
. . in technology adoption, data
of Agriculture 4.0||analysing modern farmers must

Rose et al. . . management, and . .

9 technologies on people,|itechnological . . . become  innovation-

(2021) . . . |linnovation. Social factors|| . .
production, and||transformation in||. driven enterprise

. . influence technology
environment. agriculture. leaders.
acceptance.
. - Digital technologies)\p ;o lights — digital
To review  digital improve market access,
. . . . . . empowerment as an
transformation Literature review off/financial inclusion, and||.
Yuan & Sun . i . . .. important pathway for|
10 practices and||digital transformation||agricultural decision- .

(2024) . . . transforming
challenges among|[research. making. Barriers include smallholders into aeri-
smallholder farmers. lack  of  skills  and £

. entrepreneurs.
infrastructure.

III. RESEARCH GAP

Even though research on agricultural entrepreneurship is growing, several gaps still exist. First, many studies discuss
agripreneurship in broad terms but do not explain clearly how ordinary farmers actually make the shift into enterprise
leadership. More work is needed to understand the process of transformation, including the role of mindset, family
support, education, and exposure to markets.

Second, most studies focus on successful or organized farmers, while the majority of small and marginal farmers
receive less attention. These farmers face special challenges such as small landholdings, limited capital, weak
infrastructure, and low bargaining power. Their entrepreneurial potential is often ignored.

Third, there is not enough research on women farmers and rural youth. Both groups are very important for the future of
agriculture, but their access to training, credit, and business opportunities remains limited. Fourth, there is a lack of
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long-term evidence on whether agriprencurship programs actually lead to lasting business growth, higher income, and
employment generation over time. Many reports show immediate results, but fewer studies track outcomes in the long
run.

Finally, more integrated studies are needed to understand how training, finance, digital tools, policy support, and
market linkages work together. The transformation of farmers into agri-enterprise leaders depends on the combined
effect of these factors, not on any single intervention alone.

IV. RESEARCH METHODOLOGY

The present study is conceptual and descriptive in nature. It is based on secondary data collected from published
research articles, journals, books, government reports and other relevant sources related to agripreneurship, agricultural
entrepreneurship, digital agriculture and farmer enterprise development.

The available literature was reviewed to understand the major factors that support the transformation of farmers from
traditional producers into agri-enterprise leaders. Particular attention was given to entrepreneurial skills, training, access
to finance, market linkages, technology adoption and institutional support.

V.DATA ANALYSIS

As the study is conceptual in nature, descriptive analysis was used instead of statistical analysis. The findings from
the reviewed literature were examined, compared and grouped into major themes.

The analysis identified the following major themes:

1. Entrepreneurial Skills and Mindset — Farmers require innovation, opportunity recognition, decision-making
and risk-management abilities.

2. Training and Capacity Building — Training helps farmers develop managerial, marketing and business skills.

3. Access to Finance — Availability of credit and financial support enables farmers to start and expand agricultural
enterprises.

4. Market Linkages and Value Addition — Better market access, processing, packaging and direct marketing
improve farmers' income opportunities.

5. Digital Technology Adoption — Digital platforms, market information and modern agricultural technologies
improve decision-making and market participation.

6. Institutional and Policy Support — Government schemes, FPOs, agricultural institutions, incubators and
extension agencies provide an enabling environment for agripreneurship.

VI. FINDINGS

The literature presents several important findings.

Based on the conceptual analysis, the study suggests that the transformation of farmers into agri-enterprise leaders is
not determined by a single factor. It results from the combined influence of entrepreneurial capabilities, training,
finance, technology, market access and institutional support.

One major finding is that farmers are more likely to become entrepreneurial when they receive practical training and
mentoring. Training improves both technical ability and confidence in business decision-making.

Another finding is that access to finance and market information is essential. Without working capital, storage,
transport, and price knowledge, it is difficult for farmers to expand their enterprises.

Another key finding is that entrepreneurship improves resilience. Farmers who diversify their activities are better
prepared to handle risks from climate change, price fluctuations, and crop failure. They are also more likely to adopt
innovations that increase productivity and reduce losses. The literature further shows that farmers who participate in
cooperatives, producer organizations, or collective marketing systems usually have a stronger position in the market.

A further important finding is that policy and institutional support make a real difference. Government schemes,
agricultural universities, extension agencies, and incubators can help farmers move from production to enterprise.

However, the benefits are limited unless these programs are backed by strong local implementation and follow-up. The
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literature makes it clear that farmer entreprencurship works best when there is a supportive ecosystem around the
farmer.

Examples

There are many practical examples of farmers becoming agri-enterprise leaders. One example is a dairy farmer who
begins making paneer, curd, butter, or ghee instead of selling only raw milk. This increases the value of the product and
creates a stronger income source. Another example is a horticulture farmer who starts a nursery and sells seedlings to
other growers. In this case, the farmer becomes both a producer and a supplier of planting material.

A third example is a farmer producer organization that collects produce from many small farmers, stores it, grades it,
and sells it in better markets. This collective method improves bargaining power and reduces dependence on
intermediaries. Another example is a young rural entrepreneur who opens a custom hiring centre for tractors and farm
machinery, making equipment available to farmers who cannot afford to buy it themselves.

Digital farming also offers strong examples. Farmers who use mobile apps for weather updates, market prices, and
advisory support are already acting as business managers. Similarly, farmers involved in mushroom cultivation,
beekeeping, fish farming, vermicomposting, or food processing show how agriculture can become enterprise-oriented
rather than only crop-based. These examples demonstrate that agri-enterprise leadership can take many forms
depending on local resources and opportunities.

VII. CONCLUSION

The transformation of farmers into agri-enterprise leaders is one of the most effective ways to strengthen agriculture
and rural development. It enables farmers to move beyond subsistence farming and become innovators, managers, and
business leaders. The literature shows that entreprencurial farmers are better able to diversify income, adjust to change,
and participate more effectively in markets.

At the same time, this transformation does not happen on its own. Farmers need training, credit, extension services,
infrastructure, and access to markets. Smallholders, women farmers, and rural youth deserve special attention because
they face stronger structural barriers. The future of agriculture will depend not only on how much farmers produce, but
also on how well they can organize, innovate, and lead enterprises.

In summary, transforming farmers into agri-enterprise leaders requires both a change in mind-set and strong system
support. When farmers are equipped with knowledge, resources, and opportunities, they can become the driving force
of rural prosperity and agricultural progress.
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ABSTRACT: Digital entrepreneurship has become a key contributor to economic development by creating new
business opportunities, promoting innovation, and generating employment. However, the growth of digital enterprises
depends largely on two critical factors: access to digital infrastructure and the availability of a digitally skilled
workforce. This study examines how these factors influence entrepreneurial development in rural and urban areas
through a review of recent literature and secondary data. The analysis indicates that urban regions continue to dominate
digital entrepreneurship because of better broadband connectivity, technological ecosystems, and access to skilled
professionals. In contrast, rural areas face challenges related to inadequate digital infrastructure and limited digital
competencies, restricting entrepreneurial growth. Nevertheless, the findings suggest that targeted investments in
broadband networks, digital skill development, and supportive policy initiatives can significantly enhance
entrepreneurial opportunities in rural regions. The study concludes that strengthening digital infrastructure and human
capital is essential for reducing regional disparities and fostering an inclusive digital entreprencurial ecosystem.

KEYWORDS: Digital Entrepreneurship, Digital Infrastructure, Rural Entrepreneurship, Urban Entrepreneurship,
Digital Skills, Broadband Connectivity, Human Capital.

I. INTRODUCTION

Digital technologies have fundamentally changed the way businesses are established, managed, and expanded. The
widespread use of the internet, cloud computing, digital platforms, artificial intelligence, and mobile technologies has
enabled entrepreneurs to develop innovative business models that operate beyond geographical boundaries. This
transformation has accelerated the growth of digital entrepreneurship, making it an important contributor to economic
development, employment generation, and innovation.

The success of digital entrepreneurship depends not only on entrepreneurial ability but also on the availability of
reliable digital infrastructure and a workforce equipped with digital skills. High-speed broadband, affordable internet
access, digital payment systems, and technology-enabled ecosystems provide the foundation for establishing and
scaling digital ventures. At the same time, competencies in digital technologies, data analytics, software applications,
online marketing, and e-commerce enable entrepreneurs to compete effectively in an increasingly digital economy.

Despite rapid technological progress, substantial differences remain between rural and urban regions. Urban areas
generally benefit from stronger digital infrastructure, greater access to skilled professionals, established business
networks, and better institutional support. In contrast, many rural regions continue to face inadequate connectivity,
limited access to digital resources, and shortages of skilled human capital, restricting their participation in the digital
economy. Bridging these disparities is essential for promoting balanced regional development and creating equal
entrepreneurial opportunities.

Against this backdrop, the present study examines the role of digital infrastructure and digital skills in shaping
entrepreneurship across rural and urban areas. Using evidence from published research and secondary sources, the
study analyses the factors influencing digital venture creation, compares entrepreneurial conditions across regions, and
highlights strategies that can strengthen inclusive and sustainable digital entrepreneurship.
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II. REVIEW OF LITERATURE

Digital entreprencurship has received considerable attention because of its contribution to innovation, business growth,
and regional economic development. Existing studies suggest that the success of digital ventures depends not only on
entrepreneurial capability but also on the availability of digital infrastructure, technological ecosystems, and digitally
skilled human resources.

Nambisan (2017) described digital entrepreneurship as a technology-enabled form of entrepreneurship in which digital
technologies transform opportunity recognition, value creation, and business innovation. The study highlighted that
digital platforms lower market entry barriers and support the development of scalable business models.

Sussan and Acs (2017) introduced the concept of the digital entrepreneurial ecosystem, emphasizing that
entrepreneurship flourishes when digital infrastructure, institutional support, financial resources, skilled human capital,
and innovation networks function together. Their work demonstrates that entrepreneurial success is shaped by the
broader ecosystem rather than individual capability alone.

A systematic review by Paul et al. (2023)identified digital technologies, entrepreneurial competencies, innovation
capability, and institutional support as the primary drivers of digital entrepreneurship. The authors also emphasized the
need for more empirical studies from developing economies to better understand regional variations in digital
entrepreneurial development.

More recently, Bergholz et al. (2024) found that digital infrastructure and skilled human capital are the two most
critical enablers of digital entrepreneurship. Their study showed that urban regions generally outperform rural areas
because of superior broadband connectivity and greater access to digitally skilled professionals. However, the authors
also concluded that rural regions can become competitive entreprencurial ecosystems when supported by adequate
digital infrastructure and workforce development.

Overall, the literature consistently indicates that reliable digital infrastructure and digital skills form the foundation of
successful digital entrepreneurship. Strengthening these factors, particularly in underserved rural regions, can reduce
regional disparities and promote more balanced and inclusive entrepreneurial growth.

III. METHODOLOGY

This study adopts a descriptive research design based on secondary data to examine the role of digital infrastructure
and digital skills in promoting entrepreneurship across rural and urban areas. A qualitative evidence synthesis was
undertaken by reviewing published academic and institutional sources related to digital entrepreneurship.

Data Sources

The analysis is based on information collected from:

e Peer-reviewed journal articles

e Research publications

¢ Government reports and policy documents

e Industry reports

e Literature on digital entrepreneurship and regional development

Inclusion Criteria

Sources included in the study were required to:

e Focus on digital entrepreneurship, digital infrastructure, or digital skills.

e Present evidence related to rural and urban entrepreneurial development.

e Be published in credible academic journals, government reports, or recognised institutional publications.
e Provide findings relevant to entrepreneurial ecosystems and regional digital development.

DATA ANALYSIS

The collected literature was reviewed using a thematic analysis approach. Evidence from different sources was
synthesised to identify recurring themes related to digital infrastructure, digital skills, entrepreneurial opportunities, and
regional disparities. The discussion primarily draws on the framework proposed by Bergholz et al. (2024)while
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integrating supporting evidence from other scholarly studies to provide a comprehensive understanding of digital
entrepreneurship across rural and urban regions.

IV. DATA ANALYSIS & INTERPRETATION

The analysis is based on evidence reported by Bergholz et al. (2024), supported by findings from related studies on
digital entrepreneurship. The results indicate that both digital infrastructure and skilled human capital significantly
influence the establishment and growth of digital ventures across rural and urban regions.To provide a clearer
understanding of these findings, Table 1 summarizes the key evidence on the factors influencing digital
entrepreneurship in rural and urban areas.

Table 1: Key Evidence on Digital Entrepreneurship in Rural and Urban Areas

Factor Evidence from Literature Interpretation
Regions with better broadband
connectivity and digital infrastructure
Digital Infrastructure | reported  higher levels of digital
entrepreneurial activity (Bergholz et al.,

Reliable internet connectivity enables
entrepreneurs  to  access  digital
markets, customers, and online
business platforms more efficiently.

2024).

Availability of highly skilled workers | Digital skills enhance innovation,
Human Capital significantly increased digital venture | business competitiveness, and long-

creation (Bergholz et al., 2024). term entrepreneurial sustainability.

Urban areas recorded greater digital
entrepreneurial concentration because of
stronger technological ecosystems and
skilled workforce availability.

Rural  regions showed  improved | Investments in digital infrastructure
entrepreneurial potential where broadband | and workforce development can
infrastructure and skilled labour were | reduce regional disparities and support
available. inclusive entrepreneurship.

Better infrastructure and institutional
support continue to attract digital
businesses to urban locations.

Urban Regions

Rural Regions

The reviewed evidence demonstrates that digital infrastructure and digital skills jointly influence digital
entrepreneurship, rather than operating independently. Urban regions continue to outperform rural areas because they
possess superior broadband connectivity, access to technology, and a larger pool of skilled professionals. Nevertheless,
the findings also suggest that rural regions can become competitive entrepreneurial ecosystems when supported by
adequate digital infrastructure, digital literacy programmes, and favourable policy interventions.

Overall, the analysis indicates that improving digital connectivity alone is insufficient to promote entrepreneurship.
Sustainable digital entrepreneurial growth requires simultaneous investment in infrastructure, skill development,
innovation support, and enabling institutional policies.

V. RESEARCH OUTCOMES & FINDINGS

The analysis of the reviewed literature led to the following key research outcomes:

1. Digital infrastructure is a fundamental enabler of digital entrepreneurship: Regions with reliable
broadband connectivity, digital platforms, and technological infrastructure exhibit higher levels of entrepreneurial
activity than regions with limited digital access.

2. Digital skills play a crucial role in entrepreneurial success: The availability of a digitally skilled workforce
enhances innovation, improves business performance, and supports the long-term sustainability of digital enterprises.

3. Urban regions continue to maintain a competitive advantage: Better digital infrastructure, access to skilled
professionals, and stronger innovation ecosystems enable urban areas to attract a larger share of digital entrepreneurial
ventures.

4. Rural regions possess significant growth potential: The evidence indicates that improvements in broadband
connectivity, digital literacy, and entrepreneurship support programmes can strengthen digital venture creation in rural
areas and reduce regional disparities.
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5. Digital infrastructure and human capital are interdependent: Investments in technology alone are
insufficient unless accompanied by continuous skill development and workforce readiness. Similarly, digital skills can
generate greater entreprencurial outcomes only when supported by adequate digital infrastructure.

6. Supportive public policies are essential for balanced regional development: Government initiatives that
promote digital infrastructure, entrepreneurship training, innovation hubs, and public—private partnerships can foster a
more inclusive digital entrepreneurial ecosystem.

Overall, the study demonstrates that sustainable digital entrepreneurship depends on the combined availability of robust
digital infrastructure, skilled human capital, and an enabling policy environment. Strengthening these elements can
enhance entrepreneurial opportunities in both rural and urban regions while contributing to balanced economic
development.

VI. RECOMMENDATIONS / SUGGESTIONS

Based on the findings of the study, the following recommendations are proposed to strengthen digital entrepreneurship
across rural and urban regions:

1. Strengthen digital infrastructure in rural areas: Expanding broadband connectivity, improving internet
quality, and ensuring affordable digital access should be prioritised to reduce regional disparities and create an enabling
environment for digital enterprises.

2. Enhance digital skills and entrepreneurial competencies: Governments, higher educational institutions, and
training organisations should offer programmes on digital literacy, e-commerce, artificial intelligence, digital
marketing, cybersecurity, and emerging technologies to prepare entrepreneurs for the digital economy.

3. Promote rural digital innovation ecosystems: Establishing digital incubation centres, innovation hubs, and co-
working spaces can provide entrepreneurs with technical support, mentoring, networking opportunities, and access to
digital resources.

4. Encourage public—private partnerships: Collaboration among government agencies, educational institutions,
technology firms, and financial institutions can accelerate infrastructure development, skill enhancement, and
entrepreneurial support services.

5. Improve access to financial and policy support: Financial incentives, startup grants, low-interest loans, and
simplified regulatory procedures can encourage entrepreneurs, particularly those in rural areas, to establish and expand
digital businesses.

6. Foster inclusive digital entrepreneurship: Special initiatives should support women, youth, and aspiring
entrepreneurs from underserved communities through targeted training, mentoring, and access to digital technologies,
thereby promoting equitable participation in the digital economy.

Implementing these recommendations can strengthen regional entrepreneurial ecosystems, reduce the rural-urban
digital divide, and promote sustainable and inclusive digital entrepreneurship.

VII. CONCLUSION

Digital entrepreneurship has emerged as an important driver of innovation, employment, and regional economic
development. This study highlights that the growth of digital enterprises depends largely on two interconnected factors:
robust digital infrastructure and a digitally skilled workforce. While urban regions continue to benefit from stronger
technological ecosystems and greater access to skilled professionals, rural areas can also become competitive
entrepreneurial hubs when supported by reliable digital connectivity, skill development initiatives, and enabling policy
measures.

The study concludes that bridging the rural-urban digital divide requires coordinated efforts from governments,
educational institutions, industry, and policymakers. Investments in broadband infrastructure, digital literacy,
entrepreneurial training, and innovation support systems can create a more inclusive digital entrepreneurial ecosystem.
Strengthening these foundations will not only encourage balanced regional development but also expand economic
opportunities and support sustainable digital transformation.
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ABSTRACT: Agriculture plays a significant role in the economy of Andhra Pradesh and provides livelihood
opportunities for a large rural population. In recent years, digital technologies have transformed traditional agricultural
practices into smart and efficient farming systems. Digital agriculture involves the use of modern technologies such as
Artificial Intelligence (Al), Internet of Things (IoT), drones, mobile applications, precision farming, and data analytics
to improve agricultural productivity and sustainability. At the same time, agripreneurship creates new business
opportunities for rural youth, farmers, and women through agri-based enterprises and innovative agricultural services.

This paper focuses on the role of digital agriculture in promoting agripreneurship opportunities in rural Andhra
Pradesh. It examines how digital tools and smart farming practices help increase crop productivity, reduce production
costs, improve market access, and enhance farmer income. The study also highlights various agribusiness opportunities
such as organic farming, food processing, agri-tech startups, online agricultural marketing, and smart irrigation
services. Furthermore, the paper discusses the challenges faced in implementing digital agriculture, including lack of
digital literacy, financial constraints, and poor internet connectivity in rural areas.

The study concludes that digital agriculture and agripreneurship can significantly contribute to rural development,
employment generation, and sustainable agricultural growth in Andhra Pradesh. Proper government support, training
programs, and technological awareness are essential for empowering rural communities and strengthening the
agricultural sector.

I. INTRODUCTION

Agriculture is the backbone of the Indian economy and serves as the primary source of livelihood for millions of rural
people. Andhra Pradesh is one of the leading agricultural states in India, known for the cultivation of rice, cotton,
maize, pulses, sugarcane, and horticultural crops. Despite the importance of agriculture, farmers in rural areas continue
to face several challenges such as low productivity, climate change, water scarcity, rising input costs, and limited
access to markets. These issues highlight the need for modern agricultural practices and innovative business models to
improve rural livelihoods and agricultural sustainability.

Digital agriculture has emerged as an effective solution for transforming traditional farming into smart and technology-
driven agriculture. It refers to the application of digital technologies such as sensors, drones, mobile applications,
Artificial Intelligence (AI), cloud computing, and data analytics in agricultural activities. These technologies help
farmers make better decisions related to crop monitoring, irrigation management, pest control, weather forecasting, and
market access. Digital agriculture improves productivity, reduces wastage, conserves natural resources, and supports
sustainable farming practices.

Along with technological advancements, agripreneurship has become an important approach for rural economic
development. Agripreneurship refers to entrepreneurial activities related to agriculture and allied sectors. It encourages
farmers, rural youth, and women to establish agri-based enterprises such as organic farming units, food processing
industries, dairy farms, poultry businesses, agri-tech services, and online agricultural marketplaces. Agripreneurship not
only increases income opportunities but also generates rural employment and promotes self-reliance.

In Andhra Pradesh, the government and private organizations are increasingly promoting digital farming initiatives and

agribusiness development through training programs, financial assistance, and digital platforms. Several agri-tech
startups and Farmer Producer Organizations (FPOs) are helping farmers adopt smart agricultural practices and improve
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their market connectivity. However, challenges such as lack of awareness, limited digital skills, inadequate
infrastructure, and financial barriers still affect the widespread adoption of digital agriculture in rural areas.

his paper aims to explore the role of digital agriculture in creating agripreneurship opportunities in rural Andhra
Pradesh. It also examines the benefits, challenges, and future prospects of digital transformation in agriculture for
achieving sustainable rural development and economic empowerment.

II. LITERATURE REVIEW

Digital agriculture has emerged as a transformative approach for improving agricultural productivity, sustainability, and
rural development. Several researchers and organizations have emphasized the importance of integrating modern
technologies such as Artificial Intelligence (Al), Internet of Things (IoT), drones, remote sensing, and data analytics
into agriculture. These technologies support precision farming, climate-smart agriculture, and efficient resource
management.

According to a study titled “The Digital Agricultural Revolution”, digital agriculture mainly focuses on Climate-Smart
Agriculture, Remote Sensing, IoT, Artificial Intelligence, and Site-Specific Management practices. The study explains
that digital technologies help improve productivity, reduce environmental impact, and ensure sustainable food
production.

Another study on smart villages highlighted that digital agriculture contributes significantly to rural transformation by
improving agricultural production, employment opportunities, and market access. The researchers explained that smart
farming technologies can strengthen rural economies and support sustainable development in villages

Research on digital agripreneurship in India states that mobile technology and digital platforms are creating new
business opportunities for farmers and rural youth. The study observed that digital advisory services, market linkages,
supply-chain management, and financial inclusion services can increase farm revenue and improve rural livelihoods.

In Andhra Pradesh, several digital agriculture initiatives have been introduced to modernize farming practices. The
Andhra Pradesh Agriculture Information Management System (APAIMS 2.0) uses Al and Machine Learning to
provide pest alerts, crop advisories, digital workflows, and market integration for farmers. Recent initiatives such as
Al-powered FarmerChat advisory services launched by Digital Green and Cisco CSR demonstrate how localized digital
advisory systems can improve farmer income and climate-smart farming practices in Andhra Pradesh.

Overall, previous studies indicate that digital agriculture and agripreneurship can empower rural communities by
improving productivity, enhancing market access, generating employment, and promoting sustainable agricultural
development.

DIGITAL AGRICULTURE TECHNOLOGIES

Digital agriculture refers to the use of modern digital technologies to improve farming efficiency, crop productivity,
and agricultural sustainability. Andhra Pradesh is gradually adopting advanced farming technologies to modernize the
agricultural sector and support rural development.

1. Artificial Intelligence (AI)

Artificial Intelligence helps farmers analyze crop conditions, predict diseases, and improve decision-making. Al-based
advisory systems provide personalized recommendations related to irrigation, fertilizers, pest management, and weather
forecasting. Andhra Pradesh has introduced Al-driven advisory systems such as FarmerChat under digital agriculture
initiatives.

2. Internet of Things (IoT)

IoT technology uses smart sensors and connected devices to monitor soil moisture, crop health, temperature, and water
usage. These sensors help farmers optimize irrigation and fertilizer application, reducing wastage and improving crop
productivity. Smart irrigation systems introduced in Andhra Pradesh promote efficient water management.

3. Drone Technology

Drones are used for crop monitoring, pesticide spraying, land surveys, and yield estimation. Drone-based land surveys
and GIS technologies have been implemented in Andhra Pradesh to improve land management and agricultural
planning.
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4. Precision Agriculture

Precision agriculture uses GPS, sensors, satellite imagery, and data analytics to manage crops accurately. It helps
farmers apply water, fertilizers, and pesticides only where required, thereby reducing costs and improving efficiency.

5. Mobile Applications and Digital Platforms

Mobile applications provide farmers with real-time information regarding weather forecasts, market prices, crop
diseases, and government schemes. Digital platforms also improve market connectivity and online agricultural trading.
6. Remote Sensing Technology

Remote sensing technology collects crop and soil information using satellite imagery and sensors. It helps monitor crop
growth, identify disease outbreaks, and estimate crop yields accurately. Programs like YES-TECH use remote sensing
and geo-tagged data for crop yield estimation.

7. Blockchain Technology

Blockchain technology improves transparency and traceability in agricultural supply chains. It helps farmers and
consumers track food quality, product origin, and transactions securely. Researchers have identified blockchain as a
promising technology for food supply chain management.

Agripreneurship Opportunities in Rural Andhra Pradesh

Agripreneurship refers to entrepreneurial activities related to agriculture and allied sectors. In Andhra Pradesh, digital
transformation and government support have created several opportunities for rural youth, farmers, and women to
establish agri-based businesses.

1. Organic Farming

Growing awareness about healthy food and sustainable agriculture has increased the demand for organic products.
Farmers can start organic farming enterprises and supply chemical-free vegetables, fruits, grains, and spices to urban
markets.

2. Food Processing Industries

Food processing industries help convert raw agricultural products into value-added products such as pickles, juices,
flour, dairy products, and packaged foods. These industries increase farmer income and reduce post-harvest losses.

3. Agri-Tech Startups

Digital agriculture has created opportunities for startups offering services such as:

e Smart irrigation systems

e Drone spraying services

e Mobile advisory applications

e Online agricultural marketplaces

e Al-based crop monitoring systems

Several agri-tech initiatives in Andhra Pradesh are encouraging rural innovation and digital entrepreneurship.

4. Dairy and Poultry Farming

Animal husbandry and poultry farming are major sources of rural income in Andhra Pradesh. Digital livestock
management systems and online veterinary advisory services are improving productivity in these sectors.

5. Farmer Producer Organizations (FPOs)

FPOs help small farmers collectively market their produce, purchase inputs, and access digital services. These
organizations improve bargaining power and create rural employment opportunities.

6. Online Agricultural Marketing

E-commerce and digital marketplaces allow farmers to directly sell products to consumers and retailers. Digital
platforms reduce the role of middlemen and help farmers obtain better prices.

7. Smart Irrigation Services

Rural entrepreneurs can establish businesses related to smart irrigation equipment, drip irrigation installation, and IoT-
based water management systems. Government subsidies under irrigation programs support these businesses.

8. Seed Production and Agri Input Businesses

Seed production units, fertilizer supply centers, and farm equipment rental services provide profitable business
opportunities in rural areas. Andhra Pradesh is promoting modern seed production and agricultural infrastructure
development.

Overall, agripreneurship opportunities in rural Andhra Pradesh can improve employment generation, enhance farmer
income, support rural economic growth, and encourage sustainable agricultural development.
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Benefits of Digital Agriculture

Digital agriculture offers several economic, social, and environmental benefits for farmers and rural communities. The
integration of technologies such as Artificial Intelligence (Al), Internet of Things (IoT), drones, mobile applications,
and data analytics has significantly improved agricultural productivity and efficiency.

1. Increased Agricultural Productivity

Digital farming technologies help farmers monitor crops accurately and make timely decisions regarding irrigation,
fertilization, and pest control. Precision agriculture improves crop yield and reduces crop losses. Studies show that
smart farming practices can increase productivity by improving resource utilization and farm management.

2. Better Resource Management

Technologies such as IoT sensors and smart irrigation systems help optimize water and fertilizer usage. Farmers can
reduce wastage and improve efficiency by applying inputs only where needed. Andhra Pradesh’s smart irrigation
initiatives have demonstrated significant water savings and improved crop quality.

3. Improved Farmer Income

Digital marketplaces and online agricultural platforms enable farmers to directly connect with buyers, reducing the role
of intermediaries. This improves price realization and increases farm income. Technology-enabled Farmer Producer
Organizations (FPOs) have shown improved market access and higher income generation for farmers.

4. Employment Generation and Rural Entrepreneurship

Digital agriculture creates new opportunities for rural youth and women in agri-tech services, food processing, online
marketing, and smart farming businesses. Agripreneurship contributes to self-employment and rural economic
development.

5. Climate-Smart and Sustainable Farming

Digital technologies support sustainable farming practices by reducing excessive use of fertilizers, pesticides, and water
resources. Smart agriculture also helps farmers adapt to climate change through weather forecasting and real-time
advisories.

6. Faster Decision-Making

Al-driven advisory systems provide real-time recommendations related to crop health, pest attacks, and weather
conditions. Farmers can take preventive actions quickly, reducing production risks and losses.

CHALLENGES AND PROBLEMS

Despite its advantages, digital agriculture faces several challenges in rural Andhra Pradesh.

1. Lack of Digital Literacy

Many farmers, especially elderly farmers, have limited knowledge of smartphones, mobile applications, and digital
platforms. Lack of technical skills reduces technology adoption.

1. Poor Internet Connectivity

Several rural areas still experience weak internet and network infrastructure, which affects the functioning of digital
advisory services and online platforms.

2. Limited Awareness and Training

Farmers may not fully understand the benefits of digital agriculture due to inadequate training and awareness programs.
3. Small Land Holdings

Most farmers in Andhra Pradesh have small agricultural landholdings, making it difficult to implement large-scale
precision farming technologies efficiently.

4. Data Privacy and Technical Issues

Digital agriculture depends heavily on data collection and cloud-based systems. Data security, maintenance costs, and
technical failures can create additional problems.

5. Slow Technology Adoption

Studies indicate that technology adoption depends on trust, affordability, training, and ease of use. Many farmers
hesitate to shift from traditional farming methods to digital systems.

Case Studies / Examples from Andhra Pradesh

1. APAIMS 2.0 — Andhra Pradesh Agriculture Information Management System

e The Andhra Pradesh government launched APAIMS 2.0 to fully digitize agricultural services. The platform uses
Artificial Intelligence and Machine Learning to provide:

e Pest and disease alerts

e Personalized crop advisories

e Subsidy management
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e Seed distribution

e E-market integration

The system improved transparency, efficiency, and digital access for farmers across the state.

2. Microsoft-ICRISAT Digital Farming Project in Kurnool

Under the “Rythu Kosam” initiative, Microsoft and ICRISAT implemented cloud-based advisory services for
groundnut farmers in Kurnool district. Farmers received SMS-based recommendations related to:

e Sowing time

e Weather conditions

e Soil management

e Harvest planning

As a result, groundnut yields increased by nearly 30% per hectare.

3. Smart Irrigation Initiative in Andhra Pradesh

The Andhra Pradesh government introduced technology-driven micro-irrigation systems under the PMKSY scheme.
The initiative uses automation, sensors, and data systems to optimize irrigation management.

Benefits observed:

20-30% water savings

Reduced labor costs

Improved crop quality and yield

Better fertilizer management

4. AI-1oT Pest Management System in Pendurthi Mandal

A field study conducted in Pendurthi Mandal explored Al-IoT-based pest management systems for small farmers.
Smart pest detection technologies provided real-time advisory support and reduced crop losses caused by pest attacks.
5. Digital Market Linkages through FPOs

Farmer Producer Organizations (FPOs) in Andhra Pradesh adopted digital marketplaces and online ordering systems.
Farmers used mobile catalogs, WhatsApp orders, and UPI payments for selling agricultural products.

Results included:

Improved market access

Increased price realization

Greater participation of women farmers

Increased order volumes

II1. FINDINGS AND DISCUSSION

The study indicates that digital agriculture is playing a major role in transforming rural agriculture in Andhra Pradesh.
Technologies such as Al, IoT, drones, remote sensing, and digital advisory systems are helping farmers improve
productivity, reduce costs, and manage agricultural risks effectively.

The implementation of platforms such as APAIMS 2.0 demonstrates how government-supported digital systems can
improve agricultural governance and farmer services. Smart irrigation and Al-based pest management systems have
shown positive impacts on water conservation, crop health, and yield improvement.

The research also shows that agripreneurship opportunities are expanding in rural Andhra Pradesh through agri-tech
startups, food processing industries, organic farming, digital marketplaces, and FPO-based enterprises. Rural youth and
women are increasingly participating in agriculture-related entrepreneurship activities.

However, several challenges continue to affect large-scale adoption. Limited digital literacy, poor internet
infrastructure, financial barriers, and lack of training reduce the effectiveness of digital agriculture initiatives. Small and
marginal farmers require additional support through subsidies, training programs, and affordable technologies.

Overall, digital agriculture and agripreneurship can significantly contribute to rural empowerment, employment

generation, sustainable agriculture, and economic development in Andhra Pradesh if supported through effective
government policies and technological awareness programs.
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Future Scope

The future of digital agriculture and agripreneurship in Andhra Pradesh is highly promising due to rapid technological
advancements and increasing government support for smart farming initiatives.

1. Expansion of Artificial Intelligence and IoT

Al-based crop prediction systems, smart sensors, and automated irrigation technologies are expected to become more
widely adopted in rural farming. These technologies can further improve productivity and reduce agricultural risks.

2. Growth of Agri-Tech Startups

More agri-tech startups are likely to emerge in areas such as drone services, online agricultural marketing, digital
advisory platforms, and precision farming solutions. This will create new employment opportunities for rural youth.

3. Development of Smart Villages

Digital agriculture can contribute to the development of smart villages by improving rural connectivity, digital literacy,
and access to agricultural information and services.

4. Increased Use of Drones and Robotics

Future farming may include large-scale use of drones, robotic harvesting systems, and automated machinery for
efficient farm management and labor reduction.

5. Integration of Big Data and Blockchain

Big data analytics and blockchain technology can improve supply chain transparency, traceability, crop monitoring, and
secure digital transactions in agriculture.

6. Promotion of Sustainable Agriculture

Digital technologies can support climate-smart agriculture, organic farming, water conservation, and environmentally
sustainable farming practices.

7. Enhanced Government Support and Training

Future government policies may provide more subsidies, digital infrastructure, and skill development programs to help
small and marginal farmers adopt advanced technologies.

8. Research and Innovation Opportunities

Further research can be conducted on:

Al-based smart farming models

Climate-resilient agriculture

Digital market systems

Smart irrigation techniques

Rural agribusiness development

The future scope of digital agriculture and agripreneurship indicates strong potential for transforming Andhra Pradesh
into a technologically advanced and economically sustainable agricultural state.

IV. CONCLUSION

Digital agriculture and agripreneurship are playing an important role in transforming rural agriculture in Andhra
Pradesh. The adoption of advanced technologies such as Artificial Intelligence (Al), Internet of Things (IoT), drones,
precision farming, remote sensing, and digital advisory platforms has improved agricultural productivity, resource
management, and farmer decision-making. These technologies help farmers reduce production costs, increase crop
yield, conserve water resources, and access better market opportunities.

Agripreneurship has also emerged as a powerful tool for rural economic development. Opportunities in organic
farming, food processing, agri-tech startups, dairy farming, online agricultural marketing, and Farmer Producer
Organizations (FPOs) are creating employment and income opportunities for rural youth and women. Government
initiatives and digital agriculture programs in Andhra Pradesh are encouraging the modernization of agriculture and
supporting sustainable rural development.

However, challenges such as lack of digital literacy, poor internet connectivity, high technology costs, and limited
awareness still affect the large-scale adoption of digital farming practices. To overcome these problems, proper training
programs, financial assistance, infrastructure development, and technological support are essential.

Overall, digital agriculture and agripreneurship can significantly contribute to rural empowerment, sustainable

agriculture, food security, and economic growth in Andhra Pradesh. With effective policies and increased technological
awareness, Andhra Pradesh can become a leading model for smart and sustainable agriculture in India.
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ABSTRACT: This model, supported by DWCRA (Rural) and MEPMA (Urban) in Andhra Pradesh, sets a global
standard for rural entreprencurship. It helps women transition from being "laborers" to "business owners" through a
collective approach to managing farming risks. DWCRA (Development of Women and Children in Rural Areas): This
program operates at the village level and organizes women into groups of 10 to 20. It focuses on farm-based activities
and building "Village Organizations" (VOs) that provide support for production. self-help groups (SHGs) have worked
with "Bulk Milk Cooling Units" (BMCUSs). Instead of selling raw milk to a trader, the women's group owns the cooling
center, allowing them to sell chilled milk at a much higher price. Flour Mills & Spice Grinding: Instead of selling or
chilies, groups establish community mills to market "SHG Spices" or "Multi-grain Atta." Pickle Units: Using local
seasonal fruits like mango, lemon, and amla, women create high-margin products using traditional recipes for urban
markets. Financial Independence: The average monthly income for an active SHG member in these sectors increases by
30 to 50 percent. Asset Ownership: For many women, milch cattle or a poultry shed is the first physical asset registered
in their name. Resilience: Because the group is diversified, having both cows and a pickle business, a bad crop season
doesn't lead to total financial ruin. Fortnightly Payments: Milk bills are credited directly to the individual bank accounts
of women members every 15 days, ensuring financial independence from male family members.

I. INTRODUCTION

This model, supported by DWCRA (Rural) and MEPMA (Urban) in Andhra Pradesh, establishes a global benchmark
for rural entrepreneurship. It empowers women to shift from being "laborers" to "business owners" through a
collaborative approach to managing risks in farming. DWCRA (Development of Women and Children in Rural Areas)
works with self-help groups (SHGs) that have established "Bulk Milk Cooling Units" (BMCUs). Rather than selling
raw milk to traders, women's groups now operate cooling centers, enabling them to sell chilled milk at a significantly
higher price. The Trust aims to build a self-reliant rural community where farmers and rural households can achieve
economic independence through collective action, skill development, and sustainable livelihoods. The formation of
SHGs serves not only to promote financial inclusion but also to encourage self-employment, entrepreneurship, and the
sharing of knowledge among rural families, particularly women and smallholder farmers. SVIFT’s approach is in line
with national initiatives such as Dindayal Antodaya Yojana — National Rural Livelihoods Mission (DAY-NRLM),
Amrit Bharat Abhiyan, and the Doubling Farmers’ Income Mission. In response to these goals, the government has
launched an ambitious scheme to increase the proportion of formal and informal skilled workers in the country's total
workforce. Women constitute a major part of this workforce in India; however, they are predominantly found in the
informal sector, where they are engaged in low-paying, low-productivity jobs with poor working conditions and limited
social security. Both women and men, whether in urban or rural areas, are mostly unskilled compared to those with
some level of skill. There are more unskilled workers in rural areas than in urban areas, and a larger number of women
lack any skills compared to men who also lack skills. The National Skill Development Mission serves as the main
advisory body for policy and interventions. The Skill Development Co-ordination Board is responsible for developing
detailed strategies, guidelines, and instructions based on the mission's advice. The National Skill Development
Corporation (NSDC), a non-profit organization registered under the Companies Act of 1956, plays a key role in
identifying the full range of skill development needs, creating processes with a focus on high standards and
certifications, training of trainers, and delivering effective training. Historically, vocational training has been
coordinated by the Directorate General of Employment and Training (DGET) under the Ministry of Labour and
Employment (MOLE), Government of India, while technical training falls under the Ministry of Human Resource
Development.
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II. REVIEW OF LITERATURE

Lakshmi Devi et al. (2019) studied the profile characteristics of women agripreneurs in Kadapa district of Andhra
Pradesh. The study was conducted among 120 women agripreneurs using an ex-post facto research design. The
findings showed that a majority of respondents had moderate levels of entrepreneurial experience, risk orientation,
innovativeness, management orientation, decision-making ability, economic orientation and training exposure. The
study also observed that processed millets and millet-based value-added products constituted an important enterprise
among the respondents. The study demonstrates the potential of women to participate in agricultural value addition and
agribusiness when appropriate entrepreneurial and institutional support is available.

Siddeswari et al. (2019) examined the constraints experienced by Self-Help Group women entrepreneurs in Andhra
Pradesh. The study identified several barriers affecting the development of women-owned enterprises, including
financial, technological, marketing, infrastructural and socio-psychological constraints. The researchers emphasized the
importance of institutional assistance, improved access to finance, market support and capacity-building programmes
for strengthening women entrepreneurship. The study is particularly relevant in understanding the difficulties faced by
women attempting to transform small SHG activities into sustainable enterprises.

Siddeswari et al. (2020a) examined the changes experienced by women entrepreneurs through participation in Self-
Help Groups in Andhra Pradesh. The study considered changes in economic indicators such as income, savings,
expenditure and employment generation. The findings indicated that participation in SHGs contributed to
improvements in the economic position of women entrepreneurs. The study supports the view that SHGs can function
not merely as savings and credit groups but also as institutional mechanisms for promoting women's entrepreneurial
development.

Siddeswari et al. (2020b) investigated the association between entrepreneurial behaviour and the entrepreneurial status
of SHG women entrepreneurs in Andhra Pradesh. The study examined entreprencurial behaviour in relation to
indicators such as income generation, savings, expenditure, employment generation, social recognition and skill
development. The findings established the importance of entrepreneurial behaviour in determining the economic and
social outcomes of women entrepreneurs. The study suggests that strengthening entrepreneurial competencies is
necessary for the long-term sustainability of SHG-based enterprises.

Harika, Raviteja and Nagaraju (2020) examined women's empowerment through Self-Help Groups in rural Andhra
Pradesh from social, economic and political perspectives. Primary data were collected from 600 households across 24
villages in three North Coastal districts of Andhra Pradesh. The researchers compared older and newer SHGs using an
empowerment index and found that women associated with SHGs for a longer period demonstrated greater
empowerment across social, economic and political dimensions. The findings indicate that sustained participation in
SHGs can contribute significantly to women's overall empowerment.

Sree Madhumitha et al. (2020) examined the determinants of entrepreneurial behaviour among women agripreneurs.
The study highlighted the significance of individual, socio-economic and entrepreneurial characteristics in influencing
women's ability to establish and manage agriculture-related enterprises. It indicates that entrepreneurial behaviour is
influenced not merely by access to financial resources but also by factors such as knowledge, skills, innovativeness,
decision-making capacity and exposure to entrepreneurial opportunities. The findings emphasize the importance of
training and capacity development for women entering agribusiness.

Nayak, Panigrahi and Patro (2022) studied the adoption of agro-enterprises by women agripreneurs and the
constraints affecting their entrepreneurial activities in coastal Odisha. The study highlighted the participation of rural
women in agriculture-related entrepreneurial activities and identified constraints that can influence the sustainability of
such enterprises. Although the study was conducted outside Andhra Pradesh, its findings are relevant to understanding
the broader challenges faced by women agripreneurs in India, particularly those dependent on agriculture and local
natural resources.

Surendran Padmaja et al. (2023) examined the effect of women-centric agricultural Self-Help Groups on intra-
household decision-making in agriculture. Using data from 815 households, the researchers analysed women's
participation in different types of SHGs and their involvement in 14 farm and household decisions. The study found
that women's participation in SHGs increased their role in decision-making by approximately 8—13 percent, although
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the impact differed according to the type of SHG intervention and decision involved. The findings demonstrate that
agricultural SHGs can contribute not only to income generation but also to greater participation of women in farm and
household decision-making.

Deshmukh et al. (2024) analysed women's agripreneurship under the Agri-Clinics and Agri-Business Centres
(AC&ABC) Scheme in Maharashtra. Using secondary data relating to the period 2002—-2022, the researchers examined
women's participation in the programme and found that women represented only a relatively small proportion of trained
candidates. The study highlights the continuing gender gap in formal agripreneurship development programmes and
emphasizes the need for policies and institutional interventions specifically designed to increase women's participation
in agribusiness.

Research Gap

The existing literature demonstrates that Self-Help Groups, skill development, access to finance, entreprencurial
competencies and institutional support contribute significantly to women's economic and social empowerment. Studies
conducted in Andhra Pradesh have particularly examined women agripreneurs, SHG participation, entrepreneurial
behaviour and empowerment. However, relatively fewer studies integrate these dimensions to examine women-led
agribusiness models as a comprehensive mechanism combining collective action, agricultural production, value
addition, skill development, market participation and rural entrepreneurship in Andhra Pradesh. The present
study attempts to address this gap by conceptually examining SHG-led agricultural activities, skill development among
women and the development of sustainable rural entrepreneurship

III. OBJECTIVES OF THE STUDY

e -To study the role of Self-Help Groups (SHGs) in promoting women-led agribusiness and rural entrepreneurship in
Andhra Pradesh.

e To analyse the role of skill development and entrepreneurial competencies in enhancing women's participation in
agribusiness activities.

e To identify the major institutional, financial, marketing and socio-economic factors influencing women-led
agribusiness enterprises.

e To examine the contribution of women-led agribusiness models towards economic empowerment, income
generation and sustainable rural livelihoods.

IV. RESEARCH METHODOLOGY

The present study is conceptual and descriptive in nature and is based entirely on secondary data. The study focuses
on understanding women-led agribusiness models, Self-Help Groups (SHGs), skill development, and rural
entrepreneurship with particular reference to Andhra Pradesh.

Secondary information has been collected from research articles, journals, books, government reports, policy
documents, and official websites related to women entrepreneurship, agribusiness, SHGs, skill development, and rural
development. Relevant published studies have also been reviewed to understand the role of SHGs and institutional
support in promoting women-led entrepreneurial activities.

The collected information has been analysed using a descriptive and conceptual approach. The study examines the
role of SHGs, skill development, institutional support, financial and marketing factors, and their contribution to
women's economic empowerment and sustainable rural livelihoods.

Based on the review and analysis of the available literature, the study identifies major issues associated with women-
led agribusiness and suggests measures for strengthening SHG-based agribusiness and rural entrepreneurship in Andhra
Pradesh

SHG-led natural farming
SHG-led natural farming has been central to empowering rural communities and promoting development in India,

especially focusing on farmers, artisans, and marginalized groups. It operates with a strong commitment to sustainable
rural progress.
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A. Vision and Mission

The Trust aims to create a self-reliant rural community where farmers and rural households can achieve economic
independence through collective efforts, skill building, and sustainable livelihoods. The formation of SHGs is not only
about financial inclusion but also about encouraging self-employment, entrepreneurship, and knowledge sharing among
rural families, focusing especially on women and smallholder farmers. SVIFT’s approach supports national initiatives
such as Dindayal Antodaya Yojana — National Rural Livelihoods Mission (DAY-NRLM), Amrit Bharat Abhiyan, and
the Doubling Farmers’ Income Mission.

B. Formation of SHGs (GROPS)

Each SHG consists of 10 to 15 members, mainly small and marginal farmers, landless laborers, rural women, and youth
involved in agriculture and related activities. These groups were formed through village-level meetings, awareness
campaigns, and collaboration with local panchayats. SVIFT provided guidance on forming SHGs, creating bylaws,
maintaining records, and the significance of group savings and credit management. Each SHG was encouraged to open
bank accounts, maintain transparent records, and engage in microcredit and microenterprise activities. Many SHGs
have since been organized under Farmers Producer Organizations (FPOs) and Primary Agriculture Cooperative
Societies (PACS) for collective marketing and procurement of inputs.

2. Skill Development and Women Workers in India: an overview
In response, the government introduced an ambitious initiative to increase the proportion of formal and informal skilled
workers in the total workforce.

Women constitute a significant portion of this workforce, yet they are predominantly found in the informal sector,
working in occupations that offer low earnings, poor productivity, and inadequate working conditions, along with
minimal social security. Both men and women, whether urban or rural, tend to be unskilled, with a higher number of
unskilled workers in rural areas and more women without any skills compared to men. The National Skill Development
Mission serves as the apex body for policy and intervention advice, the Skill Development Coordination Board
formulates detailed strategies and guidelines based on the council’s recommendations, and the National Skill
Development Corporation (NSDC), a non-profit registered under the Companies Act of 1956. The NSDC's role
involves identifying skill development needs, developing high-standard procedures and certifications, training trainers,
and ensuring effective training delivery. Historically, vocational training was managed by the Directorate General of
Employment and Training (DGET), under the Ministry of Labour and Employment (MOLE), Government of India,
while technical training falls under the Ministry of Human Resource Development. The main aim of vocational
education and training (VET) is to provide technical and managerial skills and instill suitable attitudes for specific
roles. However, the focus is now broader, including methods that enhance capacity and empower individuals, not just
training. The current emphasis is on achieving sustainable improvements in the livelihoods of the poor.

Vocational Training for Women

Skill development can serve as a tool for change in promoting women's employment. Women face numerous
challenges in accessing skills and productive jobs, including stereotypes, limited opportunities, and barriers to
advancing in their careers or re-entering the labor market after a period of absence, such as during child-rearing.

A. A policy of non-discrimination will be pursued with strong determination to ensure women have equal access to
skill development and employment.

B. Proactive steps will be taken to address barriers and support participation, such as hostels, scholarships, transport,
training materials, and loans. These measures will be implemented on a large scale. The Women’s Vocational Training
Programme will be expanded, and the network of institutions providing training exclusively for women will be
significantly increased so that they can acquire skills with high wage and self-employment potential.

C. Sectors that employ a large number of women will be identified to promote their skills and employability. These
may include traditional construction crafts, piece-rate work, financial and health services, and the agricultural sector.

D. Gender stereotypes in vocational courses will be removed to encourage women's participation in non-traditional
occupations, including established and emerging technological fields.

E. Skill development for self-employment will be a crucial part of these efforts in rural areas.

Post-training support, including mentoring for access to markets, credit, and suitable technologies, is an essential
component of the strategy for self-employment.

F. Training modules will be tailored to meet the specific needs of target groups, such as literacy, educational level, and
the local language.

Training delivery will be flexible in terms of hours and duration to encourage participation, especially among women.
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G. There is a regional imbalance in training opportunities, with some parts of the country lacking skill development
institutions. Efforts will be made to establish training facilities in these deficient regions to ensure more equitable
access across the country.

3. Development of Rural Entrepreneurship:

Setting up Associate in Nursing trade in rural areas therefore on develop entrepreneurship isn't a straightforward task.
so, it encompasses a series of activities. There are a unit bound measures counselled for the event of entrepreneurship
within the rural areas, that area unit mentioned as under:

1. availableness of Raw Material: For the institution of any trade, the supply of adequate stuff may be a should. yet, the
non-availability of raw materials beside their price has weakened the expansion of such industries. Over the years, it's
been ascertained that rural industries that have a significant stuff base created within the rural areas itself, usually
sustain within the long haul. thus, the agricultural entreprencurs ought to be ensured of the correct offer of stuff.

2. Creation of Finance cells: to begin Associate in Nursing operate a trade swimmingly and uninterruptedly in rural
areas, finance acts as a fuel. availableness of funds at the time of want, at an inexpensive rate of interest, is that the
major demand, that should be consummated. For this purpose, banks and money establishments will be opened, which
might take away the hindrances caused thanks to the shortage of finance.

3. Production semen promoting centres: Production semen promoting centres got to be established with progressive
technology and advanced infrastructural facilities within the areas wherever the speed of production and growth is high.
It encourages export business also as assemble the patrons and sellers, and eliminates intermediaries.

4. Development of Entreprencurial Attitude: If the entrepreneurs lack power and competence, it'll build the commercial
unit sick. So, the entrepreneurial perspective and competencies got to be developed among the would-be entrepreneurs
by method of coaching programmes like automatic data processing — Entrepreneurship Development Programme.

5. Entrepreneurial Education: To impart entreprencurial skills, perspective and acumen within the youth,
entrepreneurial education ought to lean in faculties, schools and universities. this may form and direct the young minds
to figure or build their career therein field.

6. Awareness: essentially, non-availability of the facilities isn't a giant downside, rather the large downside is that the
non-awareness of the facilities accessible for the event of rural entrepreneurship. So, the steps should be taken to form
the folks responsive to the facilities and support provided to the entrepreneurs, to help them in establishing the
industries in rural areas.

7. Institutional Training: Facilities ought to be created to supply institutional coaching to direct the entrepreneurs within
the product and trades so the resources of the region will be utilised within the absolute best manner.

Of the above-given measures, fitting of selling cooperatives is a good method which can give complete help, guidance,
direction and encouragement to the agricultural entrepreneurs for establishing the business. These can facilitate the
agricultural entrepreneurs to urge the specified inputs at an inexpensive value, also as they'll sell their output at
competitive costs.

V. CONCLUSION

Rural entrepreneurship is very important not solely as a method of generating employment opportunities within the
rural areas with low opportunity cost and raising the important financial gain of the folks, however conjointly its
contribution to the event of agriculture and concrete industries.
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ABSTRACT: Skill development and training form the backbone of sustainable entrepreneurship in today’s dynamic
economic landscape. Entrepreneurship is no longer driven solely by capital or ideas; it requires a structured blend of
technical competence, managerial ability, and adaptive problem-solving skills. Targeted training programs bridge the
gap between theoretical knowledge and practical application by equipping aspiring entrepreneurs with essential skills
such as financial literacy, market analysis, digital tools proficiency, risk management, and leadership. Effective skill
development initiatives focus on experiential learning through incubation centers, mentorship networks, workshops,
and real-world business simulations. These programs enhance decision-making, innovation capacity, and resilience,
which are critical for navigating market uncertainties and scaling ventures. Moreover, training tailored to sector-
specific needs empowers entrepreneurs to identify opportunities, optimize resources, and build competitive enterprises
that generate employment and contribute to economic growth. Integrating skill development with policy support and
industry collaboration ensures that entrepreneurial training remains relevant and outcome-oriented. Ultimately, a robust
ecosystem for entrepreneurial education transforms job seekers into job creators, fostering inclusive development and
long-term economic stability.

KEYWORDS Skill Development, Entrepreneurship Training, Entrepreneurial Skills, Financial Literacy, Digital Skills,
Innovation, Leadership, Mentorship, Business Incubation, Sustainable Entreprencurship.

I. THE EVOLUTION OF MODERN ENTERPRISE

In today's global, knowledge-driven economy, conventional employment structures are no longer enough to absorb a
rapidly growing workforce. Because of this shift, entrepreneurship has moved to the forefront as a crucial mechanism
for generating wealth, reducing poverty, and fostering long-term economic resilience.

Historically, business acumen was treated as an inherent personality trait, leading to the common belief that
entrepreneurs were simply born, not made. However, modern economic data and educational frameworks have
thoroughly debunked this myth. Research demonstrates that entrepreneurial skills are not exclusive genetic traits;
rather, they can be methodically taught, cultivated, and perfected. By implementing targeted skill development and
structured training initiatives, aspiring innovators can successfully bridge the gap between initial concept and real-
world execution, turning raw ideas into sustainable, risk-managed enterprises.

CONCEPTUAL FRAMEWORK: CORE ENTREPRENEURIAL SKILLS FUNCTIONAL
IMPLEMENTATION COMPETENCIES (THE EXECUTION LAYER)

Capital Flow Optimization and Fiscal Compliance: Rather than elementary bookkeeping, this demands a
comprehensive grasp of dynamic liquidity allocation, the mechanics of working capital, cash burn-rate optimization,
and navigating complex corporate tax frameworks.

Digital Architecture and Automation Fluency: The capability to seamlessly embed enterprise software, utilize advanced
data diagnostics, and deploy generative artificial intelligence protocols to streamline operational bottlenecks and

enhance productivity.

Domain-Specific Operational Craft: The specialized, hands-on mechanical or technical proficiency vital for the high-
quality synthesis of a physical product or the seamless execution of a specialized service.
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TACTICAL GOVERNANCE AND ENTERPRISE NAVIGATION (THE GROWTH LAYER) MARKET
ANTICIPATION AND VISION ARCHITECTURE:
The capacity to construct resilient, dynamic business blueprints, accurately project macroeconomic shifts, and execute
rapid strategic reorientations when market conditions destabilize. Consumer Analytics and Deployment Strategy:
Conducting deep-dive demographic assessments, mapping competitor vulnerabilities, and engineering precise, high-
impact penetration frameworks to capture market share.

Human Capital Optimization and Culture Engineering: The practice of sourcing high-tier talent, cultivating an aligned
and high-performance workplace ethos, and strictly aligning with evolving labor laws and employment regulations.
Psychological Assets and Interpersonal Dynamics (The Human Layer) Calculated Risk Mitigation and Uncertainty
Management

The intellectual discipline to convert abstract market volatility into measurable, hedged hypotheses, avoiding reckless
speculation in favor of structured experimentation.Adversity Tolerance and Cognitive Elasticity: The psychological
stamina required to endure systemic operational friction, reframe operational failures as iterative data points, and
sustain momentum during protracted market downturns.

II. REVIEW OF LITERATURE

Dowling (2003) and Zimmerer and Scarborough (2003) identified the lack of appropriate skills as an important
factor contributing to business failure.

Thornhill and Amit (2003) associated business failure among younger entrepreneurs with deficiencies in business
management skills, highlighting the importance of managerial competence for entrepreneurial survival.

Lazear (2004; 2005) observed that individuals possessing diverse skills acquired through education and work
experience are more likely to become entrepreneurs and achieve better business progress.

Henry et al. (2005) identified communication, organizing, marketing, accounting, and decision-making as important
entrepreneurial and managerial skills.

Landwehr (2005) emphasized that business management skills become particularly important during the later stages
of a venture for maintaining and sustaining business operations.

De Wolf and Schoorlemmer (2007) highlighted human resource management, financial management, and general
planning skills as important competencies for entrepreneurs.

Rudmann (2008) and Vesala and Pyysiainen (2008) also emphasized the importance of managerial competencies,
particularly human resource, financial, and planning skills, in successful entrepreneurship.

Wu and Jung (2008) observed that although some entrepreneurs initially rely on their existing abilities, participation
in training programmes enables them to acquire new and teachable skills that improve their business prospects.

Do Paco et al. (2011a; 2011b) emphasized that entrepreneurship education develops the skills required for
entrepreneurial success and prepares individuals to face future business challenges.

Frese and Gielnik (2014) emphasized the need for entrepreneurs to develop diverse personal competencies to
respond effectively to complex, uncertain, and continuously changing business environments.

Martin (2015), referring to OECD (2014), classified entrepreneurial skills into three broad categories: technical
skills, business management skills, and personal entrepreneurial skills. These include communication,
organizing, problem-solving, interpersonal abilities, decision-making, human resource management, finance,
accounting, marketing, negotiation, and growth management.
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Katole (2015) examined the relationship between skill development and economic growth in India. The study
highlighted the 70-20-10 model, emphasizing learning through work experience, interaction with others, and formal
training. It concluded that appropriate training methods can strengthen micro-entrepreneurship, employment
generation, and sustainable livelihoods.

Bagul (2017) studied Government of India skill development programmes for entrepreneurship development. The
study highlighted initiatives such as Make in India, Startup India, and Stand-Up India and emphasized the need
to improve access to entrepreneurship programmes, particularly among rural communities and women.

Srivathsani and Vasantha (2018) reviewed skill development initiatives and their impact on the Indian economy.
The study emphasized the importance of Skill India, MSDE, NSDC, NSDA, and Sector Skill Councils in
bridging the skill gap and concluded that skill development and formal education should complement each other.

Jeyamani (2019) examined the role of the Skill India Campaign in employment and empowerment. The study
observed that skill development programmes provide technical and creative skills to youth and encourage self-
development, self-employment, and entrepreneurship.

Siva Rama Krishna (2020) highlighted the mismatch between university education and industry-required skills. The
study suggested that employability and entrepreneurial skills should be integrated into academic curricula
rather than offered only through short-term training programmes after graduation.

Singh (2023) examined the contribution of the Skill India Campaign towards employment generation and
entrepreneurship development. The study emphasized that continuous skill development is essential in a rapidly
changing technological environment and can improve employability while encouraging entrepreneurship.

Overall, the literature demonstrates that skill development is fundamental to entrepreneurial success and
sustainability. Earlier studies emphasized managerial, technical, and personal competencies, while later studies
increasingly focused on entrepreneurship education, experiential learning, technology-oriented skills, and government
initiatives. The literature further suggests that integrating practical skill development with formal education, training,
institutional support, and government programmes can strengthen entrepreneurship, generate employment, and
contribute to sustainable economic development.

RESEARCH GAP

The review of literature shows that previous studies have examined entrepreneurial skills, entrepreneurship education,
employability, Skill India initiatives, and government-supported training programmes. Several studies have also
highlighted the importance of technical, managerial, and personal skills for entrepreneurial success. However, these
studies largely examine these dimensions separately. Limited attention has been given to an integrated framework
connecting skill development, practical training, entrepreneurship education, government support, digital
competencies, and post-training support. Further, gaps continue to exist between the skills provided through
educational and training institutions and the practical competencies required to establish and sustain enterprises.
Therefore, the present study attempts to provide an integrated conceptual analysis of skill development and training for
strengthening sustainable entrepreneurship in India

OBJECTIVES OF THE STUDY
The study has the following objectives:
1. To examine the importance of skill development and training in promoting entrepreneurship.
2. To identify the major technical, managerial, and personal skills required for entrepreneurial success.
3. To study the role of entrepreneurship development programmes and government initiatives in developing
entrepreneurial capabilities.
4. To identify the major gaps and challenges in the existing skill development and entrepreneurship training
system.
5. To suggest measures for strengthening skill development and entrepreneurship training in India.
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III. RESEARCH METHODOLOGY

The present study is conceptual and descriptive in nature and is based on secondary data. The study reviews
existing literature relating to skill development, entrepreneurship education, entrepreneurial competencies, and training
programmes. Secondary information has been collected from published research articles, journals, books, government
reports, policy documents, and reports of institutions concerned with skill development and entrepreneurship.

The collected information is analysed through conceptual and thematic analysis. The analysis focuses on major
themes such as technical skills, managerial skills, personal entrepreneurial competencies, entrepreneurship
development programmes, training methods, government initiatives, and gaps in the existing skill development
framework. Based on the review and analysis, suitable suggestions are provided for strengthening skill development
and entrepreneurship training in India.

SKILL DEVELOPMENT AND ENTREPRENEURSHIP TRAINING FRAMEWORK

Entrepreneurial Communication and Negotiation Skills

Strategic communication and persuasive abilities are important entrepreneurial competencies. Entrepreneurs require
effective communication and negotiation skills to interact with investors, negotiate with suppliers, develop customer
relationships, and build business networks.

Role of Entrepreneurship Development Programmes (EDPs)

Entrepreneurship Development Programmes (EDPs) and vocational training centres play an important role in
developing entrepreneurial capabilities, particularly among first-generation entrepreneurs. These programmes assist
individuals in identifying business opportunities and developing the skills necessary to establish and manage
enterprises.

Stages of Entrepreneurship Development Programmes

Phase Focus Area Objective

Pre- Ideation and Opportunity = Identifying market opportunities, selecting potential entrepreneurs,

Training Identification and validating business ideas

Training Skill Development Developing skills in finance, marketing, legal compliance,
management, and entrepreneurial behaviour

Post- Incubation and Growth Providing mentorship, business networks, financial linkages, and

Training support for enterprise growth

Role of Incubators and Accelerators

Incubators and accelerators extend entrepreneurial training beyond conventional classroom learning. They provide
experiential and action-based learning through mentoring, collaborative environments, networking, and interaction
with industry experts.

CHALLENGES IN ENTREPRENEURIAL SKILL DEVELOPMENT

Gap Between Training and Industry Requirements

Many academic and publicly funded training programmes remain largely theoretical. This creates a gap between the
skills provided through training and the practical competencies required to establish and manage enterprises
successfully.

Limited Inclusion of the Informal Sector

Many small and micro-entrepreneurs operate within the informal economy. Standardized training programmes may not
adequately address their specific requirements, including literacy, infrastructure, financial, and market-related
constraints.

Gender Gap in Access to Training

Women entrepreneurs may face greater difficulties in accessing technical, managerial, and financial training due to
socio-economic constraints, family responsibilities, mobility limitations, and other barriers.
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Lack of Post-Training Mentorship

Many skill development programmes concentrate primarily on the training stage and provide limited support after
programme completion. Continuous mentoring, networking, and guidance are particularly important during the
establishment and growth stages of a new enterprise.

STRATEGIES FOR STRENGTHENING ENTREPRENEURIAL SKILL DEVELOPMENT

Integration of Entrepreneurship Education into Curriculum

Entrepreneurial skills should be integrated into secondary and higher education curricula. Experiential learning,
problem-solving exercises, case studies, and business simulations can complement traditional classroom teaching.

Industry-Institution Collaboration
Collaboration among educational institutions, government agencies, industries, and other stakeholders can help align
entrepreneurship training with changing market and technological requirements.

Technology-Enabled and Inclusive Training
Digital and mobile-based learning platforms can expand access to entrepreneurship training, particularly in rural and
underserved areas. Local-language and accessible training content can further improve participation.

Integration of Training with Financial Support

Skill development programmes should be linked with banks, microfinance institutions, government schemes, and other
sources of entrepreneurial finance. Such linkages can help trained individuals convert business ideas into viable
enterprises.

CONCLUDING OBSERVATIONS

Skill development and entrepreneurship training are fundamental to the creation and sustainability of successful
enterprises. Effective entrepreneurship development requires a shift from predominantly theoretical learning towards
practical, experiential, digitally supported, and industry-oriented training. An integrated approach combining
education, skill development, mentorship, incubation, financial support, and industry collaboration can strengthen
entrepreneurial capabilities and contribute to employment generation and sustainable economic development.

IV. RECOMMENDATIONS

o Integrate Entrepreneurship Education: Entrepreneurship and employability skills should be incorporated into
higher education curricula with greater emphasis on practical learning.

o Strengthen Practical Training: Skill development programmes should include business simulations, case studies,
field exposure, internships, and hands-on entrepreneurial activities.

e Promote Industry—Institution Collaboration: Educational institutions should collaborate with industries,
successful entrepreneurs, and incubation centres to ensure that training meets current market requirements.

e Enhance Digital and Financial Skills: Training programmes should give greater importance to digital
technologies, digital marketing, financial literacy, e-commerce, and emerging technologies relevant to
entrepreneurship.

e Provide Continuous Mentorship: Support should continue beyond the completion of training through mentoring,
incubation, networking, and business advisory services.

e Improve Rural and Women’s Access: Skill development initiatives should be made more accessible to rural
youth, women, and first-generation entrepreneurs through localized and flexible training programmes.

e Link Training with Financial Support: Entrepreneurship training should be connected with government
schemes, banks, microfinance institutions, and other funding opportunities to facilitate enterprise creation.

e Regularly Update Training Programmes: Entrepreneurship development programmes should be periodically
revised according to changing industry requirements, technological developments, and emerging business
opportunities.

e Evaluate Training Outcomes: Skill development programmes should be assessed not merely by the number of
participants trained but also by enterprise creation, business survival, employment generation, and entrepreneurial
growth.
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o Strengthen the Entrepreneurship Ecosystem: Government, educational institutions, industries, financial
institutions, and incubation centres should work together to create an integrated and sustainable entrepreneurial
ecosystem.

V. CONCLUSION

Skill India movement need to focus and develop more entrepreneurship skills amongst the workforce in order to ensure
more job generation in the country. Training for employability skills should be in-built into the curriculum of the
academic programs, and should not be imparted as a separate short-term skill development course after graduation.
When we think of Indian workforce in terms of productivity (skill training received) the reality is that the workforce in
India has low productivity and receiving low skill training. If India wants come to be a manufacturing-hub, given its
requirement for employment generation to harvest the demographic edge; it must focus on skill development progress
instead of present education system. The skill India movement achieved a below fifty percent success. Yet the
achievement is far away from reality. Even the growth is poor and affected by uncontrolled. There is not only need to
increase the number of institutes and university’s but also the quality of higher education including skill development
has to be improved in India. There is huge gap in skill development and Entrepreneurship development. It has been
observed that the Indian Government is taking more initiatives for skill India movement not only for unskilled,
unemployed people but also in higher education. The plans are made by policy makers and these are executed under
different schemes, like through central government or state government. The study reveals that, for implementation, the
Industry and Educational Institutes also playing important role in skill India Development and Entrepreneurship. The
Indian Government, Higher Education Institution and Industry are working will on this to train the unskilled, graduates,
postgraduates. The knowledge which is acquired by them in their education requires skills for development and work as
entrepreneur to get better job opportunities. Still as compared with other countries India has to focus more to skill India
- make them employable and reduce unemployment.
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ABSTRACT: Women constitute nearly half of India's agricultural workforce, yet their contribution to agribusiness
remains under-recognized due to limited access to land, finance, technology, markets, and institutional support. Andhra
Pradesh has witnessed significant progress through Self-Help Groups (SHGs), Farmer Producer Organizations (FPOs),
dairy cooperatives, food processing enterprises, and digital agricultural platforms that have enabled women
entrepreneurs to establish successful agribusiness ventures. This conceptual paper explores various women-led
agribusiness models operating in Andhra Pradesh and proposes an integrated conceptual framework that identifies the
determinants of successful women entrepreneurship in agribusiness. The study also presents a future research agenda to
guide empirical investigations in the domain. The proposed framework emphasizes the role of institutional support,
financial inclusion, digital technologies, entrepreneurial competencies, and market access in achieving sustainable
agribusiness development and rural economic empowerment.

KEYWORDS: Women Entrepreneurship, Agribusiness, Farmer Producer Organizations, SHGs, Sustainable
Agriculture, Andhra Pradesh

I. INTRODUCTION

Agriculture remains the backbone of the Indian economy, contributing significantly to employment, food security, and
rural livelihoods. Women account for nearly 65—70 percent of agricultural labour in several Indian states, including
Andhra Pradesh. Despite their substantial contribution to farming activities, women continue to face multiple socio-
economic barriers that restrict their participation in entrepreneurial decision-making and agribusiness ownership. The
Government of Andhra Pradesh has introduced several initiatives including SERP (Society for Elimination of Rural
Poverty), DWCRA, NRLM, Rythu Bharosa Kendras (RBKs), and Farmer Producer Organizations (FPOs) to encourage
women entrepreneurs in agriculture. These initiatives have enabled women to participate in food processing, organic
farming, dairy farming, floriculture, fisheries, seed production, millet processing, and value-added agricultural
products. Women-led agribusiness not only contributes to household income but also promotes rural employment, food
security, gender equality, and sustainable agricultural practices. However, limited access to finance, digital literacy,
market information, and technological adoption continue to challenge the scalability of these enterprises. Therefore,
there is a need to develop a conceptual framework that identifies the key factors influencing successful women-led
agribusiness models in Andhra Pradesh.

II. REVIEW OF LITERATURE

Previous studies have highlighted the increasing role of women in agricultural entrepreneurship.

1. Agarwal (2018) emphasized that women entrepreneurs significantly contribute to rural development when provided
equal access to productive resources.

2. FAO (2023) reported that improving women's access to land, finance, and technology could substantially increase
agricultural productivity and reduce food insecurity.

3. World Bank (2022) observed that women-owned agribusinesses perform better when integrated with digital
technologies and institutional financial support.

4. NABARD (2023) highlighted that Self-Help Groups have become one of India's most successful models of women
entrepreneurship, particularly in value-added agricultural products.

5. Ministry of Agriculture and Farmers Welfare (2023) emphasized Farmer Producer Organizations as effective
mechanisms for improving women's market participation and bargaining power. Recent studies indicate that digital
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agriculture, mobile-based advisory services, e-commerce platforms, and precision farming have opened new
opportunities for rural women entrepreneurs. Despite increasing government initiatives, literature indicates a lack of
integrated conceptual models specifically focusing on women-led agribusiness in Andhra Pradesh.

Research Gap

Existing literature has extensively examined women's participation in agriculture, Self-Help Group (SHG)
performance, financial inclusion, and rural entrepreneurship. While these studies highlight the importance of women's
contribution to agriculture and rural development, they largely focus on individual aspects rather than adopting an
integrated perspective. Limited research has explored how institutional support, digital agriculture, entrepreneurial
competencies, market access, and sustainability collectively influence the success of women-led agribusinesses,
particularly in Andhra Pradesh. Therefore, this conceptual paper proposes a comprehensive framework that integrates
these factors to better understand and promote sustainable women-led agribusiness development.

III. RESEARCH OBJECTIVE

To identify the key factors influencing the success of women-led agribusiness models in Andhra Pradesh, with a focus
on institutional support, financial inclusion, digital agriculture adoption, entrepreneurial competencies, market linkages,
and government policies.

IV. METHODOLOGY

This study adopts a conceptual research design to develop a comprehensive framework for understanding women-led
agribusiness models in Andhra Pradesh. Rather than collecting primary data, the study synthesizes existing theoretical
and empirical knowledge to identify the key factors influencing the success of women-led agribusiness enterprises. A
Systematic Literature Review (SLR) approach was employed to identify, evaluate, and synthesize relevant literature
published in peer-reviewed journals, government reports, institutional publications, and international agency reports.
The literature was sourced from databases such as Scopus, Web of Science, Google Scholar, Springer, Elsevier, and
Taylor & Francis, along with reports from NABARD, FAO, the World Bank, NITI Aayog, the Ministry of Agriculture
and Farmers Welfare, and the Government of Andhra Pradesh. The selected literature focused on themes including
women entrepreneurship, agribusiness, financial inclusion, digital agriculture, institutional support, market linkages,
Farmer Producer Organizations (FPOs), Self-Help Groups (SHGs), and sustainable rural development. The collected
literature was analyzed using thematic content analysis, through which recurring concepts, relationships, and research
gaps were identified. Based on these insights, a conceptual framework was developed that proposes the relationships
among institutional support, financial inclusion, digital agriculture adoption, entrepreneurial competencies, market
linkages, and government policies in enhancing women-led agribusiness. The framework also identifies business
innovation, technology adoption, value addition, and capacity building as mediating mechanisms leading to women's
economic empowerment, agribusiness growth, employment generation, and sustainable rural development.

V. DATA ANALYSIS & INTERPRETATION

The present study employed thematic content analysis to synthesize findings from existing literature on women-led
agribusiness. The analysis focused on identifying the key determinants influencing women-led agribusiness models in
Andhra Pradesh and developing an integrated conceptual framework. The literature was reviewed under two broad
objectives. The review of literature identified six major factors that consistently influence the growth and sustainability
of women-led agribusiness.

1. INSTITUTIONAL SUPPORT

Studies indicate that institutional mechanisms such as Self-Help Groups (SHGs), Farmer Producer Organizations
(FPOs), agricultural extension services, and government development programmes provide women entrepreneurs with
access to training, credit, technology, and business networks. Institutional support strengthens entrepreneurial capacity
and encourages enterprise development.

2. FINANCIAL INCLUSION

Access to formal financial services, including microfinance, bank credit, and government subsidies, enables women
entrepreneurs to invest in agricultural enterprises and improve business sustainability. Financial literacy further
enhances effective utilization of financial resources.
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3. DIGITAL AGRICULTURE ADOPTION

The literature highlights that digital technologies, including mobile-based advisory services, digital payment systems,
e-commerce platforms, and precision farming tools, improve productivity, market access, and business efficiency.
However, digital literacy remains a challenge among rural women entrepreneurs.

4. ENTREPRENEURIAL COMPETENCIES

Entrepreneurial skills such as leadership, innovation, decision-making, business planning, and risk management are
identified as essential drivers of successful agribusiness ventures. Capacity-building programmes significantly enhance
these competencies.

5. MARKET LINKAGES

Effective market linkages through cooperatives, Farmer Producer Organizations, digital marketplaces, and value chain
integration enable women entrepreneurs to access larger markets, reduce transaction costs, and improve profitability.

6. GOVERNMENT POLICIES

Government initiatives promoting women entrepreneurship, agricultural infrastructure, skill development, and financial
assistance create a supportive ecosystem that encourages women to establish and expand agribusiness enterprises.

VI. RESEARCH FINDINGS

1. Institutional support through Self-Help Groups (SHGs), Farmer Producer Organizations (FPOs), agricultural extension
services, and government agencies plays a pivotal role in promoting women-led agribusiness by enhancing access to
resources, training, and business opportunities.

2. Financial inclusion is a key enabler of women entreprencurship, as access to formal credit, subsidies, and financial
literacy programmes enhances enterprise sustainability and encourages investment in value-added agribusiness activities.

3. Digital agriculture adoption has emerged as a significant driver of agribusiness development by improving access to
market information, digital payment systems, e-commerce platforms, and modern farming technologies, thereby increasing
business efficiency and competitiveness.

4. Entrepreneurial competencies, including leadership, innovation, business management, and decision-making skills, are
essential for improving the performance and long-term sustainability of women-led agribusiness enterprises.

5. Market linkages through cooperatives, FPOs, digital marketplaces, and organized value chains enhance market access,
reduce dependence on intermediaries, and improve the profitability of women-owned agribusinesses.

6. Government policies and support programmes create an enabling environment by providing financial assistance,
infrastructure, capacity-building initiatives, and entrepreneurship promotion schemes that encourage women to establish and
expand agribusiness ventures.

7. The analysis indicates that no single factor independently determines the success of women-led agribusiness. Instead, the
combined influence of institutional support, financial inclusion, digital technologies, entrepreneurial competencies, market
access, and supportive policies creates a robust ecosystem for enterprise development.

1. The proposed conceptual framework suggests that business innovation, technology adoption, value addition, and capacity
building act as mediating mechanisms through which the identified determinants contribute to women’s economic
empowerment and agribusiness growth.

2. Successful women-led agribusiness models have the potential to generate higher household income, employment
opportunities, and sustainable rural development, thereby contributing to inclusive economic growth and several Sustainable
Development Goals (SDGs).

VII. RECOMMENDATIONS / SUGGESTIONS

The following recommendations are proposed:

1. Strengthen women-focused Farmer Producer Organizations.

2. Improve access to affordable institutional credit.

3. Promote digital literacy among rural women.

4. Develop women-specific agribusiness incubation centres.

5. Encourage organic farming and value-added agricultural products.
6. Expand e-commerce platforms for women entrepreneurs.

7. Strengthen public-private partnerships.

8. Introduce entrepreneurship development programmes at the village level.
9. Improve cold storage and rural logistics.

10. Promote export-oriented women-led agribusiness clusters.
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VIII. CONCLUSION

Women-led agribusiness has emerged as a powerful instrument for achieving inclusive economic growth, sustainable
agriculture, and rural transformation in Andhra Pradesh. Government initiatives, institutional support, digital
technologies, financial inclusion, and entrepreneurial competencies collectively influence the success of women-owned
agricultural enterprises. The conceptual framework proposed in this study integrates these determinants into a
comprehensive model that can guide policymakers, researchers, development agencies, and practitioners. Future
empirical validation of the proposed framework using quantitative methods such as Structural Equation Modelling
(SEM) can further strengthen the understanding of women entrepreneurship in agribusiness and contribute to evidence-
based policy formulation.
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ABSTRACT: Agriculture continues to be the most important sector of the Indian economy and agriculture is a more or
less a compulsion for livelihood of millions of farmers. Now-a-days, Indian agriculture faces several problems such as
low yield, inconsistent product quality, lack of knowledge about domestic as well as international markets and poor
access to diversified agriculture information. Digital agriculture is the use of new and advanced technologies,
integrated into one system, to enable farmers and other stakeholders within the agriculture value chain to improve food
production. Digital technologies have the potential to significantly transform the agriculture industry by improving
farming techniques and resulting in more efficient use of resources and energy. The need for consistent and sustainable
production is the main force behind the growing use of digital technologies in agriculture. Artificial intelligence (Al),
blockchain (BC), remote sensing (RS), and the Internet of Things (IoT) are some of the recent technological
innovations that are revolutionizing the agricultural value chain and improving farming techniques. We define Digital
Agriculture in the Indian context and list the advantages as well as the possibilities for Digital Agriculture in India.
There are some advantages of digitalization in agriculture such as resource efficiency, enhanced productivity, Cost
Reduction, Real-time Monitoring and Decision-Making, Climate Resilience and Supply Chain Optimization. The
evaluation reports aim to inform strategies for translating digital adoption into sustained and inclusive agricultural
development.

KEYWORDS: Agriculture, Digital technologies, Digital agriculture, Real-time Monitoring and Decision-Making,
advantages, Internet of Things (IoT).

L. INTRODUCTION

Agriculture provides livelihood for more than 72 percent of people who live in rural areas and also gives largest
concentration of poverty and food insecurity. Poverty as a result of low income is attributed to the low agricultural
productivity, inadequate research, extension and farmer linkage. Hence, attempts to reduce poverty in rural area should
therefore pay a special attention in transforming the agriculture sector. Access to information and improved
communication is a crucial requirement for sustainable agricultural development. Efficient agricultural sector extension
services should play a key role in disseminating the agricultural technologies and information and also in linking
farmers with other actors in the economy.

Digital technologies have the potential to significantly transform the agriculture industry by improving farming
techniques and resulting in more efficient use of resources and energy. The need for consistent and sustainable
production is the main force behind the growing use of digital technologies in agriculture. Digital technology is the
branch of scientific or engineering knowledge that deals with the creation and practical use of digital or computerized
devices, methods, systems, etc. Digital technology is a type of transfer that involves breaking a message or form of
communication between two machines down into binary code. Binary code consists of all ones and zeros. Digital
technology uses digital code to transmit signals and information between different devices.

Digital innovation in agriculture is one of the major trends to look out for economic growth. Digital agripreneurship is
the use of new and advanced technologies integrated into one system, to enable farmers and other stakeholders within
the agriculture value chain to improve food production. Currently, the Government is striving hard to streamline the
policies, creating necessary infrastructure and commercializing this innovation for the betterment of the masses. Use of
3D Printing, Robots, Sensors, Drones, Artificial intelligence (AI) and machine learning (ML), as well as remote
sensing, big data, block chain, and the Internet of Things (IoT), are revolutionizing agricultural value chains and
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modernizing processes. This role of innovation in agriculture or agripreneurship is transforming the infrastructure
development process and supply chain system.

The application of precise monitoring methods utilizing sensors, drones, agricultural vehicles, and robots is part of the
agricultural industry's digital transformation. These technologies are used to quickly address any problems like weeds,
pests, and fungi, as well as to maximize the use of resources like seeds, fertilizer, and water. Most of the digital
transformation solutions that are covered in this article serve agricultural enterprises in a concrete way by increasing
crop yields, improving crop quality, increasing farm productivity overall, and reducing production costs, including
labor costs. Furthermore, by lowering water usage, decreasing food waste, preventing groundwater pollution, and
lowering fuel consumption related to farmers' field monitoring operations, these technologies are essential to achieving
sustainability goals. Digital technology integration has the potential to greatly improve agricultural systems'
sustainability.

The Internet of Things (IoT) in agribusiness involves connecting equipment, sensors, and devices to gather and share
real-time data. This includes the use of smart farming methods, in which automated systems are essential for enhancing
farm management overall as well as monitoring and decision-making procedures. The digital transformation of the
agribusiness supply chain integrates technologies like blockchain for traceability, automated inventory management
and digital platforms for transparent transactions. This transformation spans from the farm to the consumer, enhancing
efficiency and minimizing wastage. Using robotics and automation in agriculture means using machines that operate on
their own to perform activities like planting, harvesting and sorting. Robotics helps increase productivity and reduce
labor needs in a number of agricultural activities. The digital transformation in agribusiness extends to climate-smart
agriculture, where technologies assist farmers in adapting to changing climate conditions. This involves the
implementation of early warning systems, analysis of climate data and strategies to enhance resilience.

The remaining sections are arranged as follows: The Literature Survey is presented in Section II, Advantages with
Digital Technologies on Agriculture explained in Section III. Applications and possibilities of Digital Agriculture are
presented in Section IV, and the analysis is concluded with Section V.

II. REVIEW OF LITERATURE

Latino, Corallo, Menegoli and Nuzzo Examined Agriculture 4.0 as an enabler of sustainable agri-food systems.
The study reviewed the role of digitalization and technological evolution in addressing major challenges such as
population growth, climate change and food safety. The authors proposed a taxonomy of Agriculture 4.0 technologies
and highlighted their contribution to environmental, social and economic sustainability. The study emphasized that
digital technologies and sustainability-oriented innovations can support the transformation of agricultural production
methods and business models.

Satwekar, Miozza, Abbattista, Palumbo and Rossi Examined digital transformation from a holistic perspective by
emphasizing the interconnected roles of people, processes and technology. The authors developed a Digital-by-Design
framework through action design research to address the limitations of technology-centric approaches to digital
transformation. The study highlighted the importance of organizational requirements, process integration, technology
adoption and cross-level coordination in successfully implementing digital transformation. The framework provides
practical guidance for organizations seeking to integrate digital technologies into their operations.

Wang and Wu Investigated the effects of different digital technology strategy configurations on new venture
performance. Drawing on organizational learning theory, organizational search literature and digital entrepreneurship,
the study examined how digital technology learning and digital technology search strategies influence the performance
of new ventures. Based on an analysis of 231 new ventures in China, the study highlighted the importance of
appropriately configuring digital technology strategies, particularly in the presence of digital environment support. The
findings demonstrate that effective digital technology strategies can contribute to improved organizational performance.

Zhou and Yin Conducted a systematic mapping of the knowledge structure and research trends in digital agriculture.
Using 2,264 publications from the Web of Science database covering the period 1997-2022, the study
employed CiteSpace to identify major research themes and development trends. The study classified digital agriculture
research into major streams including remote sensing, climate-smart agriculture, artificial intelligence, Internet of
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Things, big data and system integration. The authors identified three broad research frontiers: digital agriculture
technologies, operational management of digital agriculture, and limitations of digital agriculture. The study
emphasized the need for further research on technology evaluation, operational management and supportive digital
agriculture policies.

Ordoiiez, Alexopoulos, Koutras, Kalogeras, Stefanidis and Martos Examined the potential and challenges of
blockchain technology in agriculture through a PESTELS analysis. The study highlighted the growing integration of
blockchain with Internet of Things, cyber-physical systems, big data and machine learning under the Agriculture 4.0
paradigm. Blockchain was identified as a promising technology for product traceability and agricultural supply-chain
management from farm to fork. Based on a review of 152 scientific studies, the authors identified technological and
other challenges and highlighted substantial opportunities for future development of blockchain applications in
agriculture.

Latino, Menegoli and Corallo Examined the global development of agricultural digitalization through bibliometric
analysis. The study combined performance analysis and science mapping to provide a comprehensive view of the
evolution of Agriculture 4.0 research. The analysis identified major thematic clusters related to technology applications
in agriculture, data models for analysis and prediction, smart agriculture experimentation and applications, and
decision-support systems for crop monitoring. The study suggested that its findings could support researchers,
governments and agricultural organizations in understanding technological developments and formulating appropriate
strategies for agricultural digitalization.

Misra, Dixit, AlI-Mallahi, Bhullar, Upadhyay and Martynenko Reviewed the role of Internet of Things, big data
and Artificial Intelligence in transforming agriculture and the food industry. The study examined applications of these
technologies in greenhouse monitoring, intelligent farm machinery, drone-based crop imaging, supply-chain
modernization, food-quality assessment and food safety. It also highlighted applications involving sensor fusion, gene
sequencing and blockchain-based digital traceability. The authors emphasized the commercial status and translational
potential of these technologies in developing future agri-food systems.

Sualsingh, Pal, Sudham, Kumar, Manasa and Nandi Examined the role of Internet of Things in transforming
agricultural and food-production practices. The study highlighted IoT-enabled innovations for improving monitoring,
connectivity and decision-making in farming and food systems. The authors emphasized the potential of IoT
technologies to support more efficient and technology-driven agricultural practices and contribute to the modernization
of food and farming systems.

Bali and Singh Examined the transformative impact of Al-infused Digital Twins on farming practices, particularly in
improving productivity, resource efficiency and sustainability. Their study reported that Al-enabled Digital Twins
could contribute to an average improvement of 15-20% in crop yield, a 25% reduction in resource
consumption, and a 30% reduction in pest- and disease-related losses. The study also highlighted a 40%
increase in the adoption of precision farming and a 20% reduction in carbon footprint. These findings
demonstrate the potential of Al-infused Digital Twin technologies to support the digital transformation of agriculture
while simultaneously enhancing productivity and environmental sustainability.

Zeni et al. Proposed the Sustainable Agriculture Digital Twin Framework (SADTF) as a conceptual
architecture for advancing smart and sustainable agriculture. The framework introduced three major contributions.
First, it conceptualized the relationship between sustainability and productivity as a strategic paradox and formulated it
as a bi-criteria optimization problem involving a Pareto-optimal solution space rather than a conventional single-
objective trade-off. Second, the framework incorporated a dedicated Sustainability Layer for generating trade-off
matrices among competing objectives aligned with the United Nations Sustainable Development Goals. Third, the
authors proposed shifting the role of Digital Twins from operational instruments towards strategic governance tools.
The SADTF therefore provides a structured foundation for next-generation agricultural systems that seek to balance
high productivity with long-term environmental sustainability.

Wang Focused on the concept and major characteristics of digital agriculture and examined its relationship with new
countryside construction. The study identified major problems associated with the development of digital agriculture

and discussed appropriate countermeasures. The research emphasized the role of digital technologies in supporting

IJIRSET © 2026 |  AnISO 9001:2008 Certified Journal | 100




w.qa
L
I1JIRSET
ISSN (Online) : 2319 - 8753

ISSN (Print) : 2347 - 6710
International Journal of Innovative Research in Science, Engineering and Technology

A Two-Day National Seminar on Viksit Bharat @ 2047: Empowering Andhra Pradesh through Rural Agripreneurship
10" & 11" September 2026

Department of Management Studies, Tellakula Jalayya Polisetty Somasundaram College of PG Courses (Autonomous), Guntur, India

|Volume 15, Special Issue 2, September 2026|

agricultural modernization and rural development and highlighted the need to address implementation-related
challenges for effective digital agriculture development.

Ahmed, Shabbir, Naqvi and Peng Reviewed recent key technologies and applications of smart agriculture and
identified the major challenges affecting their adoption. The study also examined publicly available datasets that can
support smart agricultural research and applications and provided policy guidelines for stakeholders. The authors
concluded that smart agriculture has considerable potential to transform the agricultural sector, provided that
technological and institutional challenges are addressed through effective collaboration among stakeholders.

AlZubi and Galyna Examined existing Internet of Things technologies used in Smart Sustainable Agriculture
(SSA) and identified architectural components that could facilitate the development of SSA platforms. The study
highlighted the growing role of IoT technologies in monitoring agricultural ecosystems and supporting high-quality
agricultural production. The authors reviewed the current state of research and development in smart sustainable
agriculture and proposed an integrated IoT and Artificial Intelligence framework as a foundation for developing
sustainable smart agricultural systems.

Tian, Huang, Zheng, Cao and Mao Constructed an indicator system to measure digital economy development and
high-quality agricultural development. Using 12 prefecture-level cities in Hubei Province as the research context,
the study employed the entropy-value method to measure the levels of digital economy development and high-quality
agricultural development. The study further examined the driving effect of the digital economy on high-quality
agricultural development and proposed corresponding measures to promote the high-quality development of agriculture
through digital transformation.

Chaterji et al. Presented an integrated vision for the application of IoT solutions, data processing and actionable
analytics in digital agriculture. The study discussed the types of datasets generated during typical agricultural field
operations and examined the data lifecycle, including data storage, cloud and edge analytics, and rapid information
retrieval. The authors also emphasized the economic and policy considerations influencing the adoption of IoT and
Machine Learning technologies, highlighting the importance of appropriate technological infrastructure and supportive
policies for scaling digital agriculture.

IIT. ADVANTAGES WITH DIGITAL TECHNOLOGIES ON AGRICULTURE

The digital transformation in agribusiness encompasses the contributions of AgTech startups that introduce inventive
solutions to address industry challenges. This includes the creation of new technologies, applications, and services
aimed at enhancing various aspects of agriculture. There are some advantages of digitalization which are as follows:

Enhanced Productivity: Farmers may use digital tools to make data-driven decisions that maximize their operations.
Real-time monitoring, automated equipment and precision farming all help to boost productivity by increasing
efficiency.

Cost Reduction: By automation, data analytics, and Internet of Things (IoT)-driven solutions, the use of digital
technology in the agriculture industry lowers operating expenses, which in turn lowers overall production costs.

Resource Efficiency: With precision agriculture, resources like water, fertilizer, and pesticides can be applied
precisely, reducing waste and guaranteeing optimal use for cost- and resource-effectiveness.

Sustainability: Sustainable farming is supported by digital transformation since it maximizes resource utilization and
lessens dependency on pesticides and water. Global environmental goals are aligned with precision farming
technology.

Real-time Monitoring and Decision-Making: Real-time weather, soil and crop monitoring is made possible by

modern sensors, drones, and satellite imagery. By enabling farmers to make early and well-informed decisions,
problems impacting crop production can be avoided or mitigated.
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Climate Resilience: Farmers can better adapt to changing climate conditions with the use of digital tools; early
warning systems, predictive modeling and climate data analysis help to increase resilience against the dangers
associated with climate change.

Supply Chain Optimization: Digital technologies digitize and optimize the agribusiness supply chain, incorporating
automated inventory management and blockchain-based traceability, reducing wastage and ensuring product quality
and safety.

Data-driven Insights: Abundant data generated by digital technologies provides valuable insights into crop
performance, market trends and optimal farming practices. Data analytics and predictive modeling enhance overall
operational efficiency.

Market Access and Transparency: Digital platforms ease market access for farmers, connecting them directly with
buyers, fostering transparency in transactions, and promoting fair trade practices.

In particular, digital payments and peer diffusion emerge as critical drivers, both demonstrating significant positive
correlations with revenue growth. At the same time, affordability remains a notable constraint, with perceived cost
barriers negatively linked to revenue outcomes. Confidence in digital skills is strongly associated with customer
expansion, reinforcing the role of digital literacy and self-efficacy in translating adoption into market reach.

IV. APPLICATIONS AND POSSIBILITIES OF DIGITAL AGRICULTURE

There are a wide variety of applications and use of digital technology in Agriculture. Some examples and possibilities
are listed below.

Use of drones to fight locusts in India: Locusts have been attacking and destroying large swathes of India’s crops on a
regular basis since the winter months of 2019 and the attack is continuing. The Agriculture Ministries both at the
federal level and the state levels have been using drones for anti-locust spraying. They are proving to be effectivel6
solution in an otherwise challenging scenario where India stares at large amounts of crop loss in the states of Rajasthan,
Gujarat, Madhya Pradesh and Uttar Pradesh.

Use of drones for rural property mapping in India: The Government of India recently launched the ‘Swamitva scheme’
under which Drones will draw a digital map of every property falling within the geographical limits of a village and
demarcate the boundaries of every revenue area. Property card for every property in the village will be prepared by
states using accurate measurements delivered by such drone-mapping. These cards will be given to property owners
and will be recognized by the land revenue records department which will enable the property holders to access formal
finance from bank by using their property as collateral. It can have positive implications for agriculture because asset
light rural citizens as well as non-land owning farmers would stand a chance to access formal and cheaper financing by
using their property as collateral.

Quality Assessment using technology: AgNext produced a technology platform Qualix, to assess trade quality and
safety parameters for multiple commodities (grains, pulses, tea, spices, herbs, milk and honey etc.) in a minute. It is a
platform for introducing rapid quality estimations in agriculture and food value chain through technologies like Al
based spectral and Al based image analytics using a mix of hardware, software and data analytics. Thus their solution,
they claim, helps in identifying chemical and physical composition of grains such as wheat, rice, pulses, maize and
oilseeds in less than a minute with the help of a small pocket sized device. Using the same Bluetooth enabled, battery
operated hand held device, which works in coherence with a mobile application, the chemical composition of milk and
honey can be identified to detect the presence of adulterants.

Digital tools for agriculture farm monitoring and risk management: Yuktix Technologies is an Agritech startup based
out of Bangalore that focuses on creating digital tools for agriculture farm monitoring and risk management. The
solution helps growers make decisions and implement best practices that increase yield and cut losses. The tools are
powered by their hardware and software solution that they call GreenSense IoT devices and GreenSense dashboard.
Yuktix GreenSense is an off grid remote monitoring and analytics solution for agriculture.
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AgroPad: Al-powered technology helping farmers check soil and water health. AgroPad, developed by IBM, is a paper
device about the size of a business card. The microfluidics chip inside the card performs on the spot a chemical analysis
of the sample, providing results in less than 10 seconds. A drop of water or soil sample is placed on the AgroPad and
the set of circles on the back of the card provide colorimetric test results; the color of each circle represents the amount
of a particular chemical in the sample. Using a smartphone, the farmer can then take a single snapshot of the AgroPad
by using a dedicated mobile application and immediately receive a chemical test result for a water or soil sample.

Growing Demand for Organic and Specialty Crops is expected to cater to the growing demand for organic and specialty
crops, both domestically and internationally. Increased Emphasis on Value Chain Development is likely to focus on
developing the entire value chain, from production to marketing, to improve efficiency and profitability. The
integration of Machine learning with robotics and automation presents an opportunity for intelligent, self learning
systems capable of performing complex tasks for farmers or agricultural industries, such as the development of
autonomous fruit-picking machines. Future efforts should focus on creating affordable and scalable Machine learning
solutions for regions with limited resources, ensuring that the benefits of the technology reach smallholder farmers and
communities in developing areas.

V. CONCLUSION

In this paper Impact of Digital Technologies on Agriculture: Advantages and Possibilities in India is described.
Artificial intelligence (Al), blockchain (BC), remote sensing (RS), and the Internet of Things (IoT) are some of the
recent technological innovations that are revolutionizing the agricultural value chain and improving farming
techniques. These technologies give farmers the ability to maximize performance and quality, minimize negative
environmental effects, and produce complete, accurate, and transparent crop and livestock products on a national and
regional scale. To effectively use these technologies and achieve widespread digital transformation of agriculture,
accuracy, interoperability, data storage, computing power, and farmers' introduction to new technologies must be
overcome. We define Digital Agriculture in the Indian context and list the advantages as well as the possibilities for
Digital Agriculture in India.Overall, the scenario for Digital Agriculture is promising in India. The key factors that will
determine the success of Digital Agriculture in India are affordability of technology, ease of access and operations, easy
maintenance of systems, timely grievance redressal and appropriate policy support. Adoption of Digital Technologies is
likely to adopt digital technologies, such as precision agriculture, drones, and satellite imaging, to improve efficiency
and productivity.
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ABSTRACT: Youth entrepreneurship plays a significant role in the economic and social development of rural areas.
Startups established by young entrepreneurs create employment opportunities, reduce migration from villages to cities,
and improve the standard of living in rural communities. Rural employment generation through startups has become an
important strategy for achieving sustainable development and inclusive growth in developing countries like India.

The present study focuses on the role of youth startups in promoting rural employment and empowering local
communities. It examines how innovative business ideas in sectors such as agriculture, food processing, Handicrafts,
digital services, renewable energy, and small-scale industries provide direct and indirect employment opportunities to
rural youth and women. The study and highlights government initiatives such as Startup India, Skill India, MUDRA
loans, and rural development programs that encourage young entrepreneurs to establish enterprises in rural regions.

The research identifies major challenges faced by rural startups, including lack of finance, inadequate infrastructure,
limited market access, insufficient technical knowledge, and poor digital connectivity. Despite these challenges, youth-
led startups have shown the potential to transform rural economies by introducing. Innovation increasing productivity
and creating self-employment opportunities. The study concludes that encouraging youth entrepreneurship can become
an effective tool for reducing unemployment and poverty in rural areas. Proper financial support, skill development,
technological assistance, and policy implementation are essential for strengthening rural startups and ensuring long-
term employment generations.

L. INTRODUCTION

Rural India holds nearly 65% of the population but faces persistent challenges of unemployment, migration, and
limited economic opportunities. Youth startups are emerging as a powerful catalyst to reverse this trend. By leveraging
local resources, technology, and innovative business models, young entrepreneurs can create sustainable livelihoods
within rural areas, reduce urban migration, and strengthen the rural economy.

II. LITERATURE REVIEW

Existing studies establish that youth startups act as vital engines for rural employment by leveraging local resources and
technology to create both direct and indirect jobs. Research by Singh and Singh (2019) and Mehta (2020) shows that
agri-tech and food processing ventures run by rural youth reduce seasonal migration and raise local income levels,
while Chatterjee et al. (2021) found that digital platforms generate last-mile employment in logistics, sales, and service
delivery. Policy analyses by Patel (2022) indicate that training combined with credit linkage improves startup survival,
yet NITI Aayog (2023) notes only a small share of national startup benefits reach rural areas, indicating significant gaps
in ecosystem outreach, infrastructure, and customized policy support. Overall, the literature confirms the strong
potential of youth-led startups in promoting inclusive rural development but lacks granular evidence on sector-wise
employment quality and long-term youth retention in rural settings.

In addition, several studies emphasize that entrepreneurship among rural youth contributes not only to employment
generation but also to innovation, social inclusion, and sustainable economic development. Kumar and Sharma (2021)
observed that youth entrepreneurs are increasingly adopting digital technologies, e-commerce platforms, and modern
production techniques to improve productivity and market access. Similarly, Verma and Gupta (2022) reported that
startups in renewable energy, handicrafts, and rural tourism have created diversified livelihood opportunities,
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particularly for women and marginalized communities. These enterprises strengthen local value chains, encourage skill
development, and reduce dependence on traditional agriculture.

Furthermore, researchers have highlighted the importance of institutional support in determining startup success.
Access to entrepreneurship training, incubation centers, financial assistance, digital infrastructure, and mentoring
significantly influences business sustainability and employment creation. Government initiatives such as Startup India,
Stand-Up India, MUDRA, PMEGP, and the Digital India programme have expanded opportunities for rural youth;
however, inadequate awareness, limited financial literacy, weak market linkages, and bureaucratic hurdles continue to
restrict their effectiveness in many rural regions.

Despite the growing body of literature, there remains limited empirical evidence comparing the employment outcomes
of youth startups across different rural sectors and states. Most existing studies focus on startup creation rather than the
quality, sustainability, and inclusiveness of employment generated. There is also insufficient analysis of factors such as
job security, income stability, gender participation, entrepreneurial resilience, and long-term business survival. These
research gaps justify the need for a comprehensive study examining the contribution of rural youth startups to
employment generation and sustainable rural development through a sector-specific and evidence-based approach.

III. METHODOLOGY

This study adopts a mixed-method approach in Andhra Pradesh, focusing on rural youth startups across major districts
such as Guntur, Krishna, East Godavari, Anantapur, and Visakhapatnam. Purposive sampling will be used to select 60
rural youth startups that have been operational for at least two years in sectors such as agri-tech, food processing,
renewable energy, handicrafts, fisheries, and rural services. Primary data will be collected from startup founders and
employees through structured questionnaires, semi-structured interviews, and focus group discussions. Secondary data
will be obtained from the MSME Development Institute, Startup Andhra Pradesh, Startup India, government reports,
and relevant academic journals. The independent variables include startup sector, capital invested, technology adoption,
and government support, while the dependent variables include direct employment, indirect employment, wage levels,
and employee retention rates. Quantitative data will be analyzed using descriptive statistics and regression analysis in
SPSS to examine the relationship between startup characteristics and employment generation. Qualitative data will be
analyzed using thematic analysis to identify key challenges, opportunities, and success factors. Triangulation will be
employed to validate the findings and enhance the reliability and credibility of the study.

Significance

- Demographic Advantage: India has one of the largest youth populations, with a major portion residing in rural
regions.

- Financial Need: Rural redundancy and underemployment contribute to poverty and regional imbalance.

- Policy Push: Government initiatives like Startup India, Stand-Up India, Skill India, and PMEGP are encouraging
rural entrepreneurship.

- Global Trend: The rise of agri-tech, rural e-commerce, and renewable energy startups shows the untapped potential
of rural markets.

ROLE OF YOUTH STARTUPS IN RURAL EMPLOYMENT GENERATION

Youth startups are reshaping rural economies by shifting young people from job seekers to job creators. Instead of
migrating to cities, rural youth are building enterprises that use local resources, solve local problems, and keep value
within the community. This directly tackles unemployment, underemployment, and seasonal joblessness that are
common in villages.

Key Roles Played by Youth Startups:

1. Direct Job Creation:

Startups hire local youth for production, sales, and delivery. Agri-tech startups employ field agents and agronomists.
Food processing units create work in packaging, quality control, and logistics. Rural e-commerce ventures need
delivery partners and warehouse staff. One small startup can support 10-50 direct jobs in its cluster.
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2. Downstream examination & Importance Chain Development:

Startups connect farmers, artisans, and suppliers to bigger markets. When a youth-led dairy startup scales up, it also
increases income for milk producers, transporters, and feed suppliers. A handicraft e-store creates work for weavers,
dyers, and packers.

3. Skill Building & Upgrading:

To run a startup, youth learn digital marketing, accounting, supply chain, and customer service. They also train others.
A rural solar enterprise trains locals as technicians. An organic farming startup teaches modern practices to farmers.
This raises the overall skill level of the village workforce.

4. Reducing Migration:
By creating dignified, local income sources, startups reduce distress migration to cities. Youth can stay near family,
contribute to community development, and invest earnings back into the village economy.

5. Women & Marginalized Group introduction:
Many rural startups focus on handicrafts, food products, and services where women have traditional skills. Youth
founders often employ women in flexible roles, improving household income and gender participation in the economy.

6. Improvement for Local Problems:
Youth understand village challenges first-hand. They build solutions like low-cost cold storage, farm-gate apps, or
waste-to-energy units. Each solution creates new job categories that didn’t exist before.

Challenges Faced by Rural Youth Startups
e Lack of Infrastructure facilities: Poor road connectivity, electricity, and cold storage facilities.
e Limited Access to Capital: Banks are reluctant to fund small rural ventures due to perceived risk.
Low Market Linkages: Difficulty in connecting rural products to urban and global markets.
Skill Gaps: Limited awareness of modern business practices and digital tools.
Social Barriers: Traditional mindsets and gender constraints restrict youth participation.

KEY DRIVERS OF RURAL YOUTH ENTREPRENEURSHIP

1. Access to Technology:

Affordable smart phones and internet have enabled rural youth to access markets and training.

2. Government Support:

Subsidies, low-interest loans, and incubation centers reduce financial and infrastructural barriers.

3. Local Resource Utilization:

Startups use locally available raw materials, reducing costs and increasing profitability.

4. Skill Development Programs:

Vocational training and entrepreneurship development programs enhance managerial and technical capabilities.

Strategies for Strengthening Rural Youth Startups

1. Establishing Rural Incubation Centers:

Provide mentoring, workspace, and seed funding at the district level.

2. Public-Private Partnerships:

Collaboration between government, NGOs, and corporate for training and market access.
3. Digital Literacy Campaigns:

Equip rural youth with digital marketing, e-payment, and e-commerce skills.

4. Cluster-Based Approach:

Grouping similar businesses to create economies of scale and shared infrastructure.
5. Financial Inclusion:

Promote microfinance, venture capital, and crowdfunding for rural ventures.
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Case Study
DeHaat (Agri-Tech Startup): Connects small farmers to inputs, advisory services, and buyers through a digital

platform. It has generated employment for over 10,000 rural youth as delivery agents, agronomists, and collection
center managers across Bihar, UP, and MP.

IV. RECOMMENDATIONS

- Integrate entrepreneurship education into rural higher education curricula.
- Simplify regulatory procedures for rural startups.

- Encourage women-led startups through targeted schemes and mentorship.
- Strengthen rural infrastructure to support logistics and supply chains.

V. CONCLUSION

Youth startups are not just businesses; they are engines of rural transformation. By addressing local problems with
innovative solutions, they create employment, retain talent in villages, and promote inclusive growth. With the right
policy support, financial access, and skill training, rural youth can shift from being job seekers to job creators, building
a self-reliant rural economy.
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ABSTRACT: The transition towards a circular economy has emerged as a strategic pathway for achieving sustainable
development by minimizing waste, maximizing resource efficiency, and creating new economic opportunities. Andhra
Pradesh, with its strong agricultural base and abundant biomass resources, possesses significant potential to transform
agricultural residues and rural waste into value-added products through innovative agripreneurship. This conceptual
paper proposes a framework for implementing circular economy principles to promote waste-to-wealth initiatives in
rural Andhra Pradesh, thereby contributing to the vision of Viksit Bharat@2047. The study is based on an extensive
review of secondary literature, including research articles, government reports, and policy documents related to circular
economy, waste management, and rural entrepreneurship. The proposed framework advocates a decentralized model
involving Village Resource Recovery Centres, Mandal-level processing units, and District Circular Economy Parks
supported by Farmer Producer Organizations (FPOs), Self-Help Groups (SHGs), rural entrepreneurs, and government
agencies. The framework emphasizes value addition through composting, biomass energy, recycling, biofertilizers, and
agro-based enterprises while integrating digital technologies for efficient resource management. The proposed model is
expected to enhance farmers' income, generate rural employment, encourage women and youth entrepreneurship,
reduce environmental pollution, and strengthen sustainable agricultural practices. The study offers practical policy
recommendations for transforming waste into wealth and positioning Andhra Pradesh as a leading state in circular
agripreneurship.

KEYWORDS: Circular Economy, Waste-to-Wealth, Agripreneurship, Andhra Pradesh, Sustainable Development,
Viksit Bharat@?2047

L. INTRODUCTION

India's vision of Visit Bharat@2047 aims to transform the country into a developed nation through sustainable
economic growth, technological innovation, environmental stewardship, and inclusive rural development. Agriculture
continues to play a pivotal role in this transformation, particularly in states such as Andhra Pradesh, where a substantial
proportion of the population depends on farming and allied activities for their livelihoods. While agricultural
production contributes significantly to economic development, it also generates large quantities of crop residues,
livestock waste, agro-processing by-products, and other forms of biodegradable waste. Improper disposal of these
materials often leads to environmental degradation, greenhouse gas emissions, soil nutrient depletion, and public health
concerns. The concept of the circular economy offers an alternative development model that promotes the efficient
utilization of resources by extending product life cycles, encouraging recycling and reuse, and converting waste into
economically valuable products. Rather than viewing waste as an environmental burden, the circular economy
recognizes it as a resource capable of generating income, employment, and business opportunities. Because agricultural
leftovers can be transformed into compost, biofertilizers, biomass energy, biodegradable products, animal feed, and
other value-added commodities, this strategy is especially pertinent for rural economies.

Andhra Pradesh possesses considerable potential for adopting circular economy practices due to its diverse agricultural
systems, extensive coastline, horticultural production, dairy sector, aquaculture, and active network of Farmer Producer
Organizations (FPOs) and Self-Help Groups (SHGs). Integrating these strengths with waste-to-wealth initiatives can
stimulate rural entrepreneurship, improve resource efficiency, reduce environmental pollution, and enhance the
resilience of rural livelihoods. Although existing studies have examined circular economy principles and waste
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management practices, limited attention has been devoted to developing an implementation framework specifically
designed for Andhra Pradesh in the context of rural agripreneurship. This paper addresses that gap by proposing a
practical conceptual framework that aligns circular economy principles with decentralized waste management, value
addition, and entrepreneurship development.

OBJECTIVES OF THE STUDY
e To examine the role of the circular economy in promoting sustainable rural development.
e To review the concept of waste-to-wealth and its relevance to agripreneurship.
e To propose a conceptual implementation framework for Andhra Pradesh under the vision of Viksit
Bharat@2047.
e To identify the expected economic, environmental, and social outcomes of the proposed framework.

II. LITERATURE REVIEW

The concept of the circular economy has gained global recognition as a sustainable alternative to the traditional linear
economic model. According to Geissdoerfer et al. (2017), the circular economy integrates economic growth with
environmental sustainability by minimizing waste generation, extending product life cycles, and improving resource
efficiency. Their study emphasizes that circular economy principles contribute significantly to sustainable development
by balancing economic, social, and environmental objectives. Similarly, Kirchherr, Reike, and Hekkert (2017)
reviewed over one hundred definitions of the circular economy and concluded that although the concept is widely
accepted, its practical implementation varies across countries and sectors due to differences in policy frameworks and
institutional support.

The Ellen MacArthur Foundation (2015) further popularized the circular economy by advocating three core principles:
eliminating waste and pollution, circulating products and materials at their highest value, and regenerating natural
systems. These principles have become the foundation for many national and regional sustainability policies.
Korhonen, Honkasalo, and Seppila (2018) argued that while the circular economy offers substantial environmental
and economic benefits, successful implementation requires coordinated governance, technological innovation, and
stakeholder collaboration.

Waste valorization, commonly referred to as the waste-to-wealth approach, has emerged as an important component of
circular economy practices. Ghisellini, Cialani, and Ulgiati (2016) observed that converting agricultural residues, food
waste, livestock waste, and industrial by-products into valuable products such as bioenergy, organic fertilizers,
compost, and bio-based materials improves resource productivity while reducing environmental pollution. Likewise,
Velenturf and Purnell (2021) emphasized that waste valorization supports climate change mitigation, enhances
resource security, and promotes sustainable industrial development by transforming waste streams into economic
assets.

Agripreneurship has increasingly been recognized as a catalyst for rural transformation and sustainable agricultural
development. Lans et al. (2014) found that agripreneurship encourages innovation, value addition, diversification, and
market-oriented farming practices, enabling farmers to move beyond conventional agricultural production. Similarly,
Sutter, Bruton, and Chen (2019) argued that entrepreneurship in rural economies contributes to poverty reduction,
employment generation, and inclusive economic growth, particularly when supported by institutional mechanisms and
market access.

Several studies have highlighted the importance of integrating circular economy principles into agricultural systems.
Toop et al. (2017) suggested that agricultural waste can be effectively converted into renewable energy, biochar,
compost, and organic fertilizers, thereby reducing waste disposal problems while generating additional income for
farmers. Stegmann et al. (2020) further reported that decentralized bio-based circular economy models strengthen rural
resilience by creating localized value chains and reducing dependence on external inputs.

In the Indian context, researchers have increasingly examined the role of policy support in promoting circular economy
practices. NITI Aayog (2021) emphasized that India's transition towards a circular economy requires stronger
institutional coordination, technological innovation, and private-sector participation. Government initiatives such as the
Swachh Bharat Mission, GOBAR-Dhan Scheme, National Bioenergy Programme, and support for Farmer Producer
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Organizations (FPOs) provide policy incentives for converting agricultural waste into productive economic resources.
Studies on Andhra Pradesh also indicate that initiatives such as Natural Farming, farmer collectivization, and rural
infrastructure development create favourable conditions for implementing circular economy practices at the grassroots
level. Although previous studies have extensively discussed circular economy principles, waste valorization, and
agripreneurship independently, relatively few have integrated these dimensions into a comprehensive implementation
framework. Most existing research is conceptual, focuses on individual waste management practices, or examines
developed economies. Limited empirical and framework-based research addresses how circular economy principles can
be operationalized through decentralized governance, digital technologies, Farmer Producer Organizations, and
agripreneurship in the rural context of Andhra Pradesh.

Research Gap

The literature reveals a significant gap in developing an integrated implementation framework that combines circular
economy principles, waste-to-wealth strategies, agripreneurship, digital technologies, institutional support, and
decentralized governance for rural Andhra Pradesh. Existing studies primarily focus on isolated aspects of
sustainability rather than providing a comprehensive model for practical implementation. Therefore, the present study
proposes an integrated circular economy framework that connects agricultural waste utilization, rural entrepreneurship,
policy support, and stakeholder participation to promote sustainable rural development and inclusive economic growth
in Andhra Pradesh.

III. RESEARCH METHODOLOGY

This study adopts a conceptual research design based on an extensive review and synthesis of secondary data.
Information was collected from peer-reviewed journal articles, books, government reports, policy documents,
publications of the Government of India, NITI Aayog, the Ministry of Environment, Forest and Climate Change, the
Ministry of Agriculture and Farmers' Welfare, the Food and Agriculture Organization (FAO), the United Nations
Environment Programme (UNEP), the Organisation for Economic Co-operation and Development (OECD), and the
Ellen MacArthur Foundation.

The collected literature was analysed to identify key principles of the circular economy, waste-to-wealth strategies, and
rural agripreneurship models relevant to Andhra Pradesh. Based on this synthesis, a conceptual implementation
framework was developed to demonstrate how decentralized waste management, value addition, institutional
collaboration, and digital technologies can support sustainable rural development. As a conceptual study, the paper
does not involve primary data collection; instead, it provides a policy-oriented framework intended to support future
empirical research and practical implementation

IV. PROPOSED CIRCULAR AGRIPRENEURSHIP FRAMEWORK FOR ANDHRA PRADESH

4.1 Vision

The proposed framework aims to establish Andhra Pradesh as a leading circular economy state by transforming
agricultural and rural waste into economic resources through decentralized waste management and agripreneurship.
The framework supports the vision of Viksit Bharat@2047 by integrating sustainability, innovation, and rural
entrepreneurship to improve livelihoods while conserving natural resources. It emphasizes value creation from waste
rather than disposal, thereby promoting inclusive and environmentally responsible economic growth.

4.2 Proposed Implementation Framework
The proposed model adopts a three-tier decentralized approach involving village, mandal, and district-level institutions.

Village Level: Resource Recovery Centres

Each Gram Panchayat may establish a Village Resource Recovery Centre (VRRC) for the systematic collection and
segregation of agricultural residues, household organic waste, livestock waste, plastics, and recyclable materials. The
centres can be managed by Self-Help Groups (SHGs), Farmer Producer Organizations (FPOs), or local youth
entrepreneurs under the supervision of Panchayati Raj Institutions.
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The major functions of the Village Resource Recovery Centres include:
e  Collection and segregation of biodegradable and non-biodegradable waste.
e  Storage of agricultural residues and recyclable materials.
e Initial processing such as compost preparation and biomass collection.
e Awareness programmes on waste segregation and sustainable resource management.

Mandal Level: Processing and Value Addition
The second level consists of common processing facilities established at the Mandal level to convert collected waste
into marketable products. Depending on local resource availability, these facilities may include:

e  Compost and vermicompost production units.

e Biogas and bioenergy plants.

e Biomass briquette manufacturing units.

e  Plastic recycling units.

e  Collection centres for electronic and hazardous waste.

e Primary agro-processing and packaging facilities.

Rural communities can earn more money by supplying the processed goods to local markets, farmer cooperatives,
businesses, and government procurement organizations

District Level: Circular Economy and Agripreneurship Parks

At the district level, dedicated Circular Economy and Agripreneurship Parks are proposed to function as integrated
hubs for innovation, skill development, entreprencurship promotion, research, product development, and marketing.
These parks can facilitate technology transfer, incubation support for rural start-ups, quality certification, market
linkages, and access to financial institutions. Universities, research organizations, industries, and government
departments can collaborate to support these parks.

Organic Waste, Dairy Waste,
Plastic & Fish Waste, Agricultural residues

Village Resource Recovery Centres
(Storages Segegaﬁju * Collection)

Mandal Processing Units
(Biomass * Recycling + Biogas* Compost)

District &Agribusiness Parks &
Waste —to- resource economy
| )

| |

Farmer-Producer Start-ups & Youth Groups
Enterprise MSMEs in Rural Areas SHGs

!

Green Businesses & Value-Added Products

Higher Farmer Income * Employment in rural arcas
Optimal resource use and environmental sustainability

Vision Viksit Bharat 2047

Figure.Proposed Circular Agripreneurship Framework for Andhra Pradesh
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4.3 District-wise Agripreneurship Opportunities in Andhra Pradesh
Different regions of Andhra Pradesh possess distinct agricultural resources that provide opportunities for waste-based
enterprises.

Table.1. District-wise Agripreneurship Opportunities

Region of Andhra Pradesh
North Coastal Region

Major Waste Resource
Coconut waste, fish waste,

Potential Enterprise
Coir products, fish meal, organic

cashew shells fertilizers
Godavari Region Paddy straw, rice husk Biomass briquettes, bioenergy,
compost
Krishna—Guntur Region Vegetable and fruit waste Vermicompost, organic manure,
food processing

Biogas plants and biofertilizers
Biomass energy, biochar, compost
Fruit processing, pectin extraction,
animal feed

Livestock waste
Groundnut shells, horticultural waste
Mango and tomato processing waste

Prakasam & Nellore
Rayalaseema Region
Chittoor Region

These enterprises can diversify farmers' income sources while reducing environmental pollution and encouraging local
value addition.

4.4 Institutional Framework
The successful implementation of the proposed model requires collaboration among government agencies, local

institutions, financial organizations, educational institutions, and private enterprises.

Table.2. Stakeholders and Their Roles

Stakeholder Proposed Role
Government of Andhra Pradesh Policy formulation, incentives, infrastructure
development

Panchayati Raj Institutions Local coordination and waste collection

Farmer Producer Organizations (FPOs)
Self-Help Groups (SHGs)

Rural MSMEs and Start-ups
Universities and Research Institutions

Biomass aggregation and marketing

Composting, recycling, micro-enterprises
Processing, product development, marketing
Technology development, training and incubation

Banks and Financial Institutions
Private Industries

Credit support and green financing
Investment, technology transfer
linkages

and market

4.5 Role of Digital Technologies

Digital technologies can significantly improve the efficiency and transparency of circular economy initiatives. Internet
of Things (IoT) devices can monitor waste collection and storage systems, while Geographic Information Systems
(GIS) can map biomass availability across districts. Artificial Intelligence (AI) can support demand forecasting,
logistics planning, and resource optimization. Blockchain technology can enhance traceability and transparency in
recycling supply chains, while mobile applications can connect farmers, waste collectors, processors, entrepreneurs,
and buyers through digital marketplaces. The integration of these technologies can improve operational efficiency,
reduce transaction costs, and strengthen data-driven decision-making in rural agripreneurship.

The proposed framework demonstrates that agricultural residues and rural waste should be viewed not as disposal
challenges but as valuable economic resources capable of generating employment, supporting entrepreneurship,
improving environmental quality, and contributing to sustainable rural development. By integrating decentralized waste
management with value addition and institutional collaboration, Andhra Pradesh can create a scalable circular economy
model that advances the objectives of Viksit Bharat@2047.
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V. EXPECTED OUTCOMES AND POLICY IMPLICATIONS

The proposed Circular Agripreneurship Framework has the potential to generate substantial economic, environmental,
and social benefits for Andhra Pradesh. By integrating waste management with value addition and entrepreneurship, the
framework supports sustainable rural development while contributing to the vision of Viksit Bharat@?2047.

5.1 Economic Outcomes

The framework is expected to diversify rural livelihoods by promoting enterprises based on agricultural residues,
livestock waste, fisheries by-products, and recyclable materials. Establishing decentralized processing units can
generate additional income for farmers through the sale of biomass and other agricultural waste that is often discarded
or burnt. The development of composting units, biomass briquette plants, biofertilizer production, recycling enterprises,
and agro-processing industries can stimulate the growth of rural Micro, Small, and Medium Enterprises (MSMEs).

The model also encourages local value addition, reduces dependence on external raw materials, and strengthens rural
supply chains. Increased entrepreneurial activities can create employment opportunities for rural youth while reducing
seasonal migration to urban areas.

5.2 Environmental Outcomes

The proposed framework contributes to environmental sustainability by promoting efficient utilization of agricultural
and rural waste. Scientific management of crop residues can significantly reduce open-field burning, thereby lowering
greenhouse gas emissions and improving air quality. The production of compost and bio fertilizers supports soil health
by enhancing organic carbon content and reducing excessive dependence on chemical fertilizers.

Recycling plastic and other non-biodegradable materials reduces landfill accumulation and environmental pollution.
Biomass-based renewable energy generation also contributes to cleaner energy production and supports India's climate
change commitments.

5.3 Social Outcomes

The framework promotes inclusive rural development by creating opportunities for women, youth, and marginalized
communities. Self-Help Groups (SHGs) can manage composting, recycling, and value-addition activities, thereby
strengthening women's economic participation. Farmer Producer Organizations (FPOs) can improve collective
bargaining, facilitate market access, and enhance farmers' incomes through organized biomass aggregation and
processing.

Skill development programmes associated with Circular Economy and Agripreneurship Parks can equip rural youth
with technical and entrepreneurial competencies, encouraging innovation and self-employment. Improved sanitation,
cleaner villages, and greater community participation in waste management will also contribute to enhanced public
health and quality of life.

5.4 Policy Implications
Successful implementation of the proposed framework requires coordinated efforts among government agencies, local
institutions, financial organizations, research institutions, and the private sector. The following policy measures are
recommended:
e Establish Village Resource Recovery Centres in all Gram Panchayats through convergence of existing rural
development programmes.
e Develop Mandal-level common processing facilities for composting, biomass utilization, recycling, and
bioenergy production.
e Create District Circular Economy and Agripreneurship Parks to support innovation, incubation, skill
development, and market linkages.
e Provide financial incentives, low-interest credit, and start-up support for rural waste-based enterprises.
e Strengthen collaboration among Panchayati Raj Institutions, Farmer Producer Organizations (FPOs), Self-
Help Groups (SHGs), universities, and industries.
e Promote capacity-building programmes on waste segregation, value addition, digital technologies, and
sustainable business management.
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e Encourage public-private partnerships for technology transfer, investment, and commercialization of circular
economy initiatives.

e Integrate circular economy principles into rural development, agriculture, and entrepreneurship policies to
ensure long-term sustainability.

The proposed framework complements national initiatives such as Swachh Bharat Mission, GOBAR-Dhan Scheme,
National Bioenergy Programme, Startup India, and Atmanirbhar Bharat, while directly supporting the objectives of
Viksit Bharat@2047.

VI. CONCLUSION

The transition from a linear economy to a circular economy presents a significant opportunity for transforming rural
development in Andhra Pradesh. Agricultural residues and other rural waste streams, which are often treated as
environmental liabilities, can become valuable resources for generating income, creating employment, and promoting
sustainable entrepreneurship. By adopting circular economy principles, rural communities can improve resource
efficiency while reducing environmental degradation.

This paper proposed a Circular Agripreneurship Framework for Andhra Pradesh based on a decentralized model
comprising Village Resource Recovery Centres, Mandal-level processing units, and District Circular Economy and
Agripreneurship Parks. The framework integrates the efforts of Farmer Producer Organizations, Self-Help Groups,
rural entrepreneurs, research institutions, government agencies, and private industries to convert waste into value-added
products through innovation and technology.

The proposed model offers a practical roadmap for strengthening rural livelihoods, encouraging green enterprises,
promoting women's participation, and enhancing environmental sustainability. It aligns with the vision of Viksit
Bharat@2047 by fostering inclusive economic growth, resilient agricultural systems, and responsible resource
management.

Although this study is conceptual in nature, the proposed framework provides a foundation for future empirical
research and pilot implementation projects across different regions of Andhra Pradesh. With appropriate policy support,
institutional collaboration, financial assistance, and technological innovation, the state can emerge as a national leader
in circular agripreneurship and sustainable rural development.
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ABSTRACT: Across the Indian state of Andhra Pradesh, a steady but far-reaching shift in farming practices is taking
hold, driven by farmers and women's collectives who place their trust in the land's own regenerative capacity.

India strengthens women farmers through an integrated framework of schemes, covering financial support, affordable
credit, improved infrastructure, advanced technology, Training, and skill development.

* In 202627 (Up to 28.07.26), over 12.61 lakh women farmers were taught and capacitated under the Agricultural
Technology Management Agency (ATMA) scheme.

 Agricultural Infrastructural Fund (AIF) and Namo Drone Didi enlarged access to credit, technology, and training,
supporting 8,590 women-led projects worth Rs 2,570 crore.

* Women-led Farmers Producer Organizations (FPOs) are growing, with 1275 all-women FPOs assisting 24.55 lakh
farmers.

* Under the Pradhan Mantri Kisan Samman Nidhi (PM-KISAN) scheme, over Rs 1.02 lakh crore has been allocated to
women beneficiaries since the inception of the Scheme.

I. INTRODUCTION

During new-year gatherings across Andhra Pradesh, farmers routinely come together to discuss crops, soil health, and
preparations for the coming season. Many have spent years contending with the uncertainties of modern agriculture,
including volatile markets, rising input costs, unpredictable weather, and soil whose productivity appeared to decline
year after year. These discussions increasingly point to a marked and positive shift over the past decade.

This transition stems from Andhra Pradesh Community Managed Natural Farming, or APCNF, an undertaking of the
Government of Andhra Pradesh, initiated and led by Vijay Kumar Thallam since 2016. Over the past ten years, 1.8
million farmers have joined APCNF. In Andhra Pradesh, they have enlisted 65% of all villages and 33% of all farmers.
Their goal is to encompass all villages and have 4 million farmers in the State by 2030.

Many APCNF farms resemble layered gardens: papaya trees rising above rows of eggplant, red banana plants casting
shade over herbs and beans, climbing beetle leaf vines winding around bamboo supports. Crop residues cover the
ground, forming mulch that protects the soil from sun and erosion while slowly decomposing into organic matter.

II. LITERATURE SURVEY

"Empowerment of Rural Women in Andhra Pradesh: A Comprehensive Analysis"

The empowerment of rural women in Andhra Pradesh is comprehensively addressed in this paper by S. Padmavathi.
The study emphasizes the complex character of empowerment, stressing essential elements such as education,
economic independence, and decision-making involvement. Despite improvements, the research shows that
conventional gender norms and restricted access to resources continue to stymie women's empowerment.

"Women's Empowerment Through Self-Help Groups in Rural Andhra Pradesh"

The research of K. Lakshmi looks on the role of Self-Help Groups (SHGs) throughout uplifting rural women in Andhra
Pradesh. According to the study, SHGs have become effective tools for increasing women's economic independence
and social status. The report emphasizes the need of financial literacy, capacity development, and collaborative
decision-making in enhancing the effect of SHGs. Rural women have received access to microloans via SHGs, which
they use for income-generating activities, contributing to their economic empowerment. These organizations also serve
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as forums for information exchange, skill development, and cooperatively tackling local challenges. According to the
research.

"Gender and Governance in Rural Andhra Pradesh: A Study of Women's Participation in Panchayati Raj
Institutions"

N. V. Krishna Kumari's study focuses on the political empowerment of rural women in Andhra Pradesh via their
involvement in Panchayati Raj Institutions (PRIs). The report emphasizes the link between women's participation in
PRIs and advances in local governance and development results. It has been discovered that women's engagement in
grassroots decision-making leads to more inclusive policies and the successful execution of development projects. The
research emphasizes the need of specific capacity-building programs for women to improve their leadership abilities
and confidence in engaging in political processes. Despite the fact that legislative rules require women's presence in
PRIs, obstacles such as restricted access to resources and socio cultural hurdles continue. The study underlines the need
of gender-sensitive legislation, ongoing training, and public awareness campaigns in encouraging and sustaining
women's political engagement, hence increasing rural women's overall empowerment.

""Health and Empowerment of Women in Rural Andhra Pradesh"

S. Jyothirmayi's research looks at the confluence of health and empowerment among rural women in Andhra Pradesh.
The study emphasizes the critical importance of easily available healthcare services in increasing women's overall
empowerment. Improved health outcomes have a favorable impact on women's economic freedom and decision-
making within homes. The report emphasizes the importance of initiatives that target women's unique health needs,
such as maternity and reproductive health, in strengthening their autonomy. Furthermore, health awareness initiatives
help to educated decision-making, which leads to better well-being for women and their families. The study
recommends for the convergence of health and empowerment measures, acknowledging the comprehensive
relationship between physical well-being and women's socioeconomic growth.

"Cultural Context and Women's Empowerment in Rural Andhra Pradesh"

The research of G. Rama Devi finds into the complex link between cultural norms and women's empowerment in rural
Andhra Pradesh. While cultural practices may either promote or limit women's autonomy, the article emphasizes that
establishing gender-equitable cultural norms is critical for long-term empowerment. According to the findings, cultural
norms impact women's access to education, health care, and economic prospects. Efforts to confront negative gender
stereotypes must be nuanced and context-specific, taking into account the relationship between cultural heritage and
women's rights. The study underlines the significance of culturally sensitive interventions aimed at changing beliefs,
norms, and behaviors.

III. RESEARCH METHODOLOGY

This research takes a mixed-methods approach, combining quantitative surveys to collect demographic and
empowerment data from Andhra Pradesh's rural women with qualitative in-depth interviews and focus groups to
investigate personal narratives. A gender budget study will look at how resources are allocated. Ethical concerns,
thematic analysis, and distribution guarantee that research is complete and ethical.

IV. LIMITATIONS OF THE STUDY

Social Desirability Bias:
Participants may provide comments that they feel are socially acceptable, perhaps leading to mistakes in self-reported
statistics on women's empowerment. This bias may have an influence on the results' dependability.

Contextual Specificity:
The study's concentration on rural Andhra Pradesh may restrict the study's generalizability to other locations or
settings, since variables impacting women’s, empowerment vary greatly among regions.

Cross-Sectional Nature:

The study's cross-sectional approach may have missed long-term increases in women's empowerment. A longitudinal
method would give a fuller understanding of the shifting dynamics of empowerment.
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V.DATA ANALYSIS
IDataAnalysis FactorsExplored [FindingsandComparisons

DemographicCharacteristics Majorityofparticipantsaged25-40,withdiverse
educationalbackgrounds.

EducationandEmployment Status  [65%havecompletedsecondaryeducation;35%engaged
inpart-time employment.

QuantitativeAnalysis |[Accessto Resources 25%havelimitedaccesstocredit; 75%lackaccessto
decision-makingroles.

'Women'sPerceivedEmpowerment  [Positivecorrelationbetweeneducation,income,and
higherempowerment.

'Women'sPerceivedEmpowerment  [Positivecorrelationbetweeneducation,income,and
higherempowerment

EmpowermentThemes Keythemesincludeeconomicindependence,challenges
indecision-making.

SuccessStoriesandChallenges Successstoriesciteeducationandentrepreneurship;

QualitativeAnalysis challengesincludebias.

CulturalNormsandImpact Culturalnormsaffectmobility;women-ledcommunity
initiativesemerging.
25%oftotalbudgetallocatedforwomen'sempowerment

IAllocationforWomen'sSchemes rograms.
IAllocationincreasedby7%fromlastyear;education

BudgetAnalysis TrendsandPriority Areas receivedhighestshare.
Budget constraints led to delayed program

ImpactandImplementation implementation;gapsidentified.

This table provides a brief summary of the data analysis for numerous elements such as demographics, education,
employment, access toresources, women's perceivedempowerment, empowerment themes, barriers, cultural norms, and
budget distribution. It highlights major results and comparisons from quantitative, qualitative, and budgetary analyses.

Education and EmploymentStatus

Age Group | EducationLevel [Full- Part- Unemployed
TimeEmployed TimeEmployed
18-24 Primary 6% 3% 3%
Secondary  |{20% 15% 5%
HigherEducation |3.5% 3% 0.5%
25-40 Primary 4% 3% 1%
Secondary 15% 10% 5%
HigherEducation |7.5% 6% 1.5%
41-50 Primary 4% 2% 2%
Secondary  |12% 5% 7%
HigherEducation |6% 3% 3%

This table presents an overview of participants' educational levels and work status, broken down by age group. It
covers the percentages of participants who are working full-time, part-time, or jobless in each education and age

group.
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Access to Resources

Age Group |AccesstoCredit(%) |AccesstoDecision-makingRoles
(%)

18-24 25% 15%

25-40 40% 20%

41-50 17% 7%

AccesstoResources

W 18-24

m 25-40

This table offers an overview of participants' credit access & decision-making responsibilities, broken down by age
group. It shows the proportion of participants in each age group that have access to credit and make decisions.

Women'sPerceivedEmpowerment

EducationLevel |AverageIncome PerceivedEmpowerment
(INR) Score(outof10)

Primary 10,000 4.0

Secondary 15,000 6.0

HigherEducation 20,000 8.0

Women'sPerceivedEmpowerm

25,00
0
20,00
0
15,00
0
10,00 ® ® ®
Primar Secondar HigherEducatio
=@== Averagelncome(IN ==@== PerceivedEmpowermentScore(outof

This table summarizes women's perceived empowerment levels depending on their education levels & average income.
This also shows the average salary in Indian Rupees (INR) for each degree of schooling.
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Cultural Norms and Impact

Age Group |CulturalNorms Impacton Empowerment
18-24 Restrictionsonmobility |[Limitedopportunitiesforeducationand
Employment

Gender-basedrole Reduceddecision-makingpower;focuson
expectations houscholdduties

25-40 Earlymarriage norms _ |Disruptionofeducationandcareeraspirations
Limitedcommunity Reducedexposuretoleadershipandnetworking
involvement opportunities

41-50 Normsfavoringmale Limitedopportunitiesforcommunity engagement
leadership
Restrictionson Hindranceinpursuingeconomicandsocial activities
women'smobility

This table depicts the influence of cultural normson women's empowerment through out age groups.It
demonstrates how cultural norms may affect numerous elements of women's life, such as education and
employment options, as well as community participation and leadership.

VI. CONCLUSION

This research provides light on the complexity of women's empowerment in rural Andhra Pradesh. While
educational and economic possibilities are improving, lingering cultural norms and implementation challenges are
impeding development. The gender budget study shows encouraging trends but emphasizes the need of focused
resource allocation. Success stories demonstrate entrepreneurship's revolutionary power. Overall, a multifaceted
strategy that combines education, economic empowerment, healthcare, and cultural awareness is required. By
removing obstacles and building on accomplishments, we may create an environment in which rural women in

Andhra Pradesh can flourish, contributing to both individual and social development.
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ABSTRACT: Agripreneurship is increasingly recognized as a viable strategy for generating rural employment by
transforming agriculture into an enterprise-driven sector. In Andhra Pradesh, where agriculture continues to be a major
source of livelihood, encouraging rural youth to establish agribusiness enterprises can contribute significantly to
employment generation and the vision of Viksit Bharat 2047. The present study examines rural youths' perceptions of
agripreneurship, identifies the opportunities and challenges influencing entrepreneurial intentions, and evaluates the
role of institutional support in promoting agribusiness.

The study adopts a descriptive research design using both primary and secondary data. Primary data were collected
from 75 respondents through a structured questionnaire, while secondary data were sourced from government reports,
policy documents, and peer-reviewed literature. The collected data were analysed using frequency, percentage, and
mean score analysis. The findings indicate that respondents perceive digital technologies (Mean = 4.57) and
entrepreneurship training (Mean = 4.43) as the most influential factors in promoting agripreneurship. Agripreneurship
is widely viewed as a promising source of employment (Mean=4.33), whereas limited access to finance emerged as the
major challenge. The study recommends strengthening entrepreneurial training, improving access to institutional
finance, enhancing awareness of government schemes, and promoting technology-
enabledagribusinesstoencourageruralyouthtobecomesuccessfulagripreneurs. Thesemeasures ~ can  contribute  to
sustainable rural employment and support the realization of Viksit Bharat 2047.

KEYWORDS: Agripreneurship, Rural Youth, Agribusiness, Rural Employment, Entrepreneurship, Andhra Pradesh,
Viksit Bharat 2047

I. INTRODUCTION

Agriculture remains one of the most significant sectors of the Indian economy, supporting rural livelihoods, ensuring
food security, and contributing to socio-economic development. Despite rapid growth in the industrial and service
sectors, a large proportion of the rural population continues to depend on agriculture and allied activities for
employment. However, traditional farming is increasingly challenged by fragmented landholdings, rising production
costs, market volatility, climate-related risks, and declining profitability. These challenges have reduced agriculture's
attractiveness as a livelihood option for rural youth, resulting in unemployment, underemployment, and migration to
urban areas in search of better economic opportunities.

Agripreneurship has emerged as an effective approach to address these challenges by integrating agriculture with
entrepreneurship, innovation, and market-oriented business practices. It extends beyond conventional farming to include
value addition, food processing, dairy, fisheries, horticulture, organic farming, farm mechanization, agri-input services,
digital agriculture, and other agribusiness activities. By creating opportunities for enterprise development,
agripreneurship enables rural youth to become self-employed, generate additional employment, and contribute to local
economic development.
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The Government of India has recognized entrepreneurship as a key driver of inclusive growth under the vision of
Viksit Bharat 2047, which aims to transform India into a developed nation through innovation, productivity, and
sustainable employment. Various initiatives including Startup India, RKVY-RAFTAAR,PM
FormalisationofMicroFoodProcessingEnterprises(PMFME),andprogrammesimplementedbyNABARD and ICAR, seek
to strengthen the agripreneurship ecosystem by providing financial assistance, skill development, incubation support,
and market linkages. These initiatives create favourable conditions for promoting agriculture-based enterprises among
rural youth.

Andhra Pradesh possesses considerable potential for agripreneurship due to its diverse agro-climatic conditions, strong
horticulture and aquaculture sectors, expanding food-processing industry, and increasing adoption of digital
agricultural technologies. Nevertheless, many young people continue to face challenges such as limited access to
finance, inadequate entrepreneurial skills, insufficient awareness of government programmes, and market uncertainties.
Understanding how rural youth perceive these opportunities and constraints is essential for developing effective
policies and institutional interventions.

Against this background, the present study examines the perceptions of rural youth towards agripreneurship in Andhra
Pradesh. Using primary data collected from 75 respondents, supported by secondary information from government
reports and scholarly literature, the study analyses the factors influencing agripreneurial intentions, identifies major
opportunities and challenges, and suggests measures to strengthen agripreneurship as a pathway for transforming rural
youth from job seekers to job creators in line with the vision of Viksit Bharat 2047.

II. REVIEW OFLITERATURE

Agripreneurship has emerged as an important strategy for promoting rural employment, enterprise development, and
sustainable agricultural growth. According to the Food and Agriculture Organization (FAO, 2023), value addition,
innovation, and market-oriented farming are essential for improving rural livelihoods and strengthening agrifood
systems. Similarly, Pindado and Sanchez (2017) observed that entrepreneurial approaches enable farmers to diversify
income sources and improve the sustainability of agricultural enterprises.

Entrepreneurship among rural youth has gained increasing attention because young people are more willing to adopt
modern technologies and innovative business models. Sinyolo and Mudhara (2018) found that entrepreneurial
competencies significantly improve the performance and profitability of agricultural enterprises. Likewise, Anjum et al.
(2021) emphasized that entrepreneurial intention is influenced by innovation, knowledge, and institutional support,
highlighting the importance of entrepreneurship education in developing successful entrepreneurs.

Government support plays a crucial role in creating a favourable agripreneurship ecosystem. The
MinistryofAgricultureandFarmers'Welfare(2024)andNABARD(2023)have highlighted the importance
offinancialassistance,entrepreneurshiptraining,technologydissemination,andmarketlinkagesinpromoting agriculture-
based enterprises. National initiatives such as Startup India, RKVY- RAFTAAR, and PMFME have further strengthened
opportunities for rural youth to establish agribusiness ventures.

In Andhra Pradesh, favourable agro-climatic conditions, expanding horticulture and aquaculture sectors, and growing
food-processing industries provide considerable opportunities for agripreneurship. The Government of Andhra
Pradesh (2024)reportedthatagricultureandalliedsectorscontinuetoplayavitalrole in the state's economy, creating
opportunities for enterprise-led rural development. Furthermore, the Economic Survey (Government of India, 2024)
emphasizes entrepreneurship, innovation, and employment generation as critical drivers for achieving the vision of
Viksit Bharat 2047.

Although previous studies have discussed agripreneurship, entrepreneurship development, and government support,
relatively few empirical studies have examined the perceptions of rural youth towards agripreneurship in Andhra
Pradesh using primary survey data. The present study addresses this gap by analyzing the responses of 75 rural youth
respondents to understand their entrepreneurial intentions, perceived challenges, and expectations from government
support.
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III. METHODOLOGY

The present study adopts a descriptive research design to examine the perceptions of rural youth towards
agripreneurship in Andhra Pradesh. The study follows a mixed-data approach by utilizing both primary and secondary
data to understand the opportunities and challenges associated with rural youth agripreneurship.

Primary data were collected through a structured questionnaire administered to 75 respondents
belongingtodifferentdistrictsofAndhraPradesh. Thequestionnairecomprisedtwosections:thefirst ~ captured  respondents'
demographic profile, including age, gender, educational qualification, occupation, and district, while the second
assessed perceptions towards agripreneurship using Likert-scale and multiple-choice questions. The survey focused on
awareness of agripreneurship, entrepreneurial intention, financial constraints, government support, entrepreneurship
training, digital technologies, preferred agribusiness sectors, and perceived challenges.

The respondents were selected using convenience sampling, considering accessibility and willingness to participate in
the survey. Although the findings cannot be generalized to the entire population, the collected responses provide useful
insights into the perceptions of rural youth regarding agripreneurship in Andhra Pradesh.

Secondary data were collected from authentic sources, including reports of the Government of India, Government of
Andhra Pradesh, Ministry of Agriculture and Farmers' Welfare, NABARD, policy documents, and recent peer-
reviewed journal articles. These sources were used to provide contextual understanding and support the interpretation
of the primary survey findings.

The collected data were compiled and analysed using Microsoft Excel. Descriptive statistical techniques, including
frequency, percentage, and mean score analysis, were employed to summarize respondents' perceptions and identify the
factors influencing agripreneurial intentions. The findings are presented through tables and interpreted in relation to the
objectives of the study.

The study is confined to respondents from selected districts ofAndhra Pradesh and is based on the
perceptionsrecordedduringthesurveyperiod. Therefore, thefindingsshouldbeinterpretedwithinthescope of the selected

sample and research objectives.

TABLE1 RESEARCH DESIGN

Particular Description

Research Design Descriptive Research

Study Area Andhra Pradesh

Nature of Data Primary and Secondary

Primary Data Source Structured Questionnaire

Sample Size 75 Respondents

Sampling Technique Convenience Sampling

Data Analysis Tools Frequency, Percentage and Mean Score Analysis
Software Used Microsoft Excel

Source: Compiled by the Authors (2025)
IV. DATAANALYSISAND INTERPRETATION
This section presents the analysis of primary data collected from 75 respondents in Andhra Pradesh. The responses

were analysed using frequency, percentage, and mean score analysis to understand rural youths' perceptions towards
agripreneurship, the challenges they face, and the support required to encourage agriculture-based entrepreneurship.
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Table2 Demographic Profile of Respondents(n= 75)

Variable Category Frequency Percentage (%)
Age 18-22 years 26 34.67
23-27 years 28 37.33
28-32 years 10 13.33
Above32 years 11 14.67
Gender Male 38 50.67
Female 36 48
Prefer not to say | 1.33
Educational Intermediate 9 12
Qualification
Diploma 13 17.33
Undergraduate 35 46.67
Postgraduate 15 20
Other 3 4
Student 10 13.33
Occupation
Farmer 6 8
Self-employed 3 10.67
Private Employee 16 21.33
Government Employee 10 13.33
Unemployed 10 13.33
Other 15 20

Source: Primary Survey (2025)

Interpretation

The survey comprised 75 respondents, with the majority (72.00%) belonging to the 18—27 years age group, indicating
that the study predominantly represents young adults who are at an appropriate stage for entrepreneurial decision-
making. Male respondents constituted 50.67%, while females represented 48.00%, providing a balanced gender
distribution. Nearly half of the respondents (46.67%) were undergraduates, suggesting a relatively educated sample. In
terms of occupation, private employees (21.33%) formed the largest group, followed by respondents classified under
other occupations (20.00%), indicating diversity in employment backgrounds.
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Table3 Perception of Respondents towards Agripreneurship

Statement Mean Score Rank
Digital technologies improve agripreneurship 4.57 I
Entrepreneurship training increases confidence 4.43 11
Agripreneurship provides better employment opportunities 4.33 I
Awareness of agripreneurship 3.97 v
Lack of finance is a major obstacle 3.93 \Y%
Interest in starting an agribusiness 3.91 VI
Government schemes provide adequate support 3.19 VII

Source: Primary Survey(2025)

Interpretation

The results indicate that respondents perceive digital technologies as the most influential factor in promoting
agripreneurship (Mean=4.57),followedbyentreprencurshiptraining(Mean=4.43).Respondents also strongly believe that
agripreneurship offers better employment opportunities than traditional farming (Mean = 4.33). Although awareness of
agripreneurship is relatively positive, perceptions regarding the adequacy of government support received the lowest
mean score (3.19), indicating the need for improved outreach and implementation of government initiatives.

Table4 Preferred Agribusiness Sector

Sector Frequency Percentage (%)
Dairy 12 16.00
Farm Machinery Services 12 16.00
Organic Farming 10 13.33
Digital Agriculture 10 13.33
Food Processing 8 10.67
Horticulture 8 10.67
Fisheries 8 10.67
Agri-input Business 7 9.33

Total 75 100.00

Source: Primary Survey(2025)

Interpretation
Thefindingsrevealdiverseentrepreneurialinterestsamongrespondents. DairyandFarmMachinery Services emerged as
the most preferred sectors (16.00% each), followed by Organic Farming and Digital Agriculture (13.33% each). This
suggests that rural youth are interested in both traditional allied activities and technology-enabled agribusiness
opportunities.
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Table.5. Major Challenges in Starting an Agribusiness

Challenge Frequency Percentage(%)
Lack of Finance 34 45.33
Marketing Problems 12 16.00

Lack of Awareness 9 12.00

Lack of Training 7 9.33

[Family Support 7 9.33
Government Procedures 6 8.00

Total 75 100.00

Source: Primary Survey (2025)

Interpretation

Nearly half of the respondents (45.33%) identified lack of finance as the most significant barrier to establishing an
agribusiness. Marketing-related issues(16.00%)and limited awareness (12.00%) were the next most frequently reported
challenges. These findings highlight the importance of improving access to institutional finance, strengthening market
support systems, and expanding awareness programmes.

Table6 Government's Top Priority for Promoting Agripreneurship

Priority Frequency Percentage (%)

Easy Loans 23 30.67
Entrepreneurship Training 19 25.33
Marketing Support 14 18.67

Digital Infrastructure 14 18.67

Subsidies & Incentives 3 4.00

Startup Incubation 2 2.67

Total 75 100.00

Source: Primary Survey (2025)

Interpretation

Respondents identified easy access to institutional finance as the most important government intervention for
promoting agripreneurship, followed by entrepreneurship training. This finding reinforces the earlier observation that
financial accessibility and capacity building are critical for encouraging rural youth to establish agriculture-based
enterprises.

Overall Interpretation

The survey findings demonstrate that rural youth in Andhra Pradesh hold a positive perception of agripreneurship as a
viable employment option. Digital technologies, entrepreneurship training, and employment opportunities emerged as
the strongest motivating factors, while financial constraints and limited institutional support remain the principal
barriers. These findings indicate that strengthening entrepreneurial ecosystems through improved finance, training, and
technology adoption can significantly enhance rural youth participation in agribusiness.
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V. RESEARCH OUTCOMES AND FINDINGS

Based on the analysis of primary and secondary data, the study identifies the following major findings:

1. Agripreneurship is viewed as a promising employment avenue by rural youth. The survey revealed a high
level of agreement (Mean = 4.33) that agripreneurship offers better employment opportunities than traditional
farming, indicating its potential to reduce rural unemployment.

2. Digital technology emerged as the strongest enabling factor. Respondents assigned the highest mean score
(4.57) to the role of digital technologies, highlighting the growing importance of digital advisory services, e-
commerce, precision agriculture, and mobile applications in modern agribusiness.

3. Entrepreneurship training significantly influences entrepreneurial confidence. Training and skill
development received the second-highest mean score (4.43), suggesting that practical exposure and
entrepreneurial education are essential for motivating rural youth to establish agribusiness enterprises.

4. Financial constraints remain the most significant barrier. Nearly half of the respondents (45.33%)
identifiedlackoffinanceastheprimarychallengeinstartinganagribusiness, indicating for easier access to
affordable institutional credit.

5. Government support requires greater effectiveness and awareness. Although several government
initiatives exist, respondents rated the adequacy of government support comparatively lower (Mean = 3.19),
suggesting that implementation, accessibility, and awareness need further improvement.

6. Rural youths how interest in diversified agribusiness sectors. Dairy, farm machinery services, organic
farming, and digital agriculture emerged as the most preferred entrepreneurial sectors, indicating opportunities
beyond conventional crop cultivation.

VI. RECOMMENDATIONS/SUGGESTIONS

Based on the findings, the study, the following recommendations are proposed:

a. Strengthen entrepreneurship education and skill development by integrating agribusiness management,
financial literacy, and business planning into higher education and vocational training programmes.

b. Improve access to institutional finance through simplified loan procedures, increased awareness of credit
schemes, and stronger collaboration between banks, NABARD, and government agencies.

c. Promote digital agripreneurship by expanding digital advisory services, e-commerce platforms, precision
farming technologies, and mobile-based agricultural information systems.

d. Enhance awareness of government schemes through coordinated outreach programmes involving
educational institutions, agricultural extension agencies, and local self-government institutions.

e. Establish district-level agribusiness incubation and mentoring centres to provide technical guidance,
market information, business counselling, and startup support for aspiring rural entrepreneurs.

f. Encourage value added agriculture by promoting enterprises in dairy, food processing, organic farming,
horticulture, fisheries, and farm machinery services to generate sustainable rural employment.

CONCLUSION

Agripreneurship has emerged as a practical and sustainable pathway for transforming rural youth from jobseekers to
jobcreators.The finding soft his study demonstrate that rural youth in Andhra Pradesh possess A positive perception of
agripreneurship and recogniseits potential to generate employment, improve in comes, and promote rural development.
The survey also highlights that digital technologies and entrepreneurship training are the strongest drivers of
agripreneurial intention, while financial constraints remain the principal barrier to enterprise creation. Although
government initiatives have strengthened the agripreneurship ecosystem, greater efforts are required to improve
awareness, simplify access to institutional support, and strengthen entrepreneurship development programmes.
Creating an enabling environment through finance, technology, training, and market linkages will encourage greater
participation of rural youth in agriculture-based enterprises.

In the context of Viksit Bharat 2047, promoting agripreneurship among rural youth can contribute significantly to
employment generation, agricultural modernization, and inclusive economic growth. By supporting innovation and
enterprise development in the agricultural sector, Andhra Pradesh can play an important role in building a resilient
rural economy and advancing India's long-term development goals.
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ABSTRACT: Agripreneurs is a term used for entrepreneurs in agriculture. An agripreneur plays a vital role in
managing agribusinesses, taking calculated risks, and organizing operations for economic benefit. To ensure
sustainable development across both urban and rural areas, the active participation of women agripreneurs is essential.
Women in Agriculture have long been the backbone of Rural Andhra Pradesh. Women agripreneurship in Andhra
Pradesh is rapidly growing through dairy farming, millet processing, and natural farming initiatives. Backed by massive
Self-Help Group (SHG) networks and specialized projects like GROW, women are shifting from laborers to business
leaders. The government has launched several initiatives aimed at transforming agricultural produce into value-added
products, while also offering financial support and technical expertise to agri-startups with women agripreneurs being
an integral part of these efforts. This paper examines the emerging role of Women Agripreneurs in AP as drivers of
inclusive and sustainable economic development.

KEYWORDS: Women Agripreneurs, Inclusive and Sustainable Development, SHG Networks
I. INTRODUCTION

There are many ways to achieve women’s empowerment, and entrepreneurship development is a key initiative that can
enhance women’s contributions to GDP. According to Start-Up India (2024), there are over 1,400 aspiring and existing
women entrepreneurs, supported by the disbursement of 300 million in loans by the Government of India through the
Micro Units Development & Refinance Agency (MUDRA) Yojana. Women entrepreneurs are acknowledged as key
drivers of change in achieving the Sustainable Development Goals (SDGs) by 2030. For instance, several agricultural
start-ups have empowered rural youth and women by establishing small-scale food processing units, allowing farmers
to add value to their produce and increase their income. Agripreneurship and agri-startups are closely related concepts
in the agricultural sector, emphasizing innovation and entrepreneurship. While agripreneurs may work within
traditional frameworks, agri-startups often prioritize disrupting the market with novel, scalable solutions. Investing in
women-led development is crucial not only for advancing gender equality but also for progress across all SDGs.
Building a robust support ecosystem for women agripreneurs is essential to bridging the gender gap in
entrepreneurship. This highlights the critical need for policy-level intervention to strengthen efforts in this area.

There exists a wide spectrum of sectors within the food and agriculture industries highlighting several key areas where
women agripreneurs could significantly contribute and thrive. Women-led agri startups have the potential to make an
impact in fields such as food and beverages, online grocery and restaurants which represent the major chunk of the last
five years. Additionally, emerging areas like food technology, service for crop farming, millet-based products and pet-
tech provide opportunities for women to innovate and lead in these niche sectors. Women are making their mark in the
food industry, including startups and entrepreneurs. Women agripreneurs also explore growth in the areas of
sustainable practices such as aquaculture, cropping equipment services and food safety testing which align with the
increasing consumer demands. By engaging in these sectors, women can not only contribute to the economy but also
promote sustainable agricultural practices thus creating employment in the field of agriculture and allied sectors.
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II. OBJECTIVES OF THE STUDY

e To study the Schemes offered by Central Government to Agripreneurship.

e To analyze the current status and trends of women agripreneurship in Andhra Pradesh.
o To identify key sectors where women are leading agri enterprises in AP.

e To examine challenges and government support systems.

e To suggest policy measures for inclusive and sustainable development.

Central Schemes for Agripreneurship & Agri-Startups in India: In line with this initiative, various central and state
government schemes and programmes have been launched to support startups. Two such central schemes, which
benefit startups and entrepreneurs, specifically working in the domain of agriculture and food processing as enlisted
below.

1. RKVY RAFTAAR Agribusiness Incubator: The Rashtriya Krishi Vikas Yojna (RKVY) an important scheme of
the Government of India, Ministry of Agriculture and Farmers’ Welfare (MoA&FW), is aimed at strengthening
infrastructure in agriculture and allied areas and promote agripreneurship and agribusiness by providing financial
support and nurturing the incubation ecosystem. A new component under the revamped scheme RKVY-
RAFTAAR (Remunerative Approaches for Agriculture and Allied sector Rejuvenation) has been launched in
2018-19. Under this scheme, 24 new agribusiness incubators were established as well as existing agribusiness
incubators were strengthened with need-based infrastructure, equipment, and manpower. These RABIs invite
applications from agripreneurs in different stages of the business life cycle (ideation/expansion) and provide them
an opportunity to generate innovations in agriculture and allied sectors. These innovations may include, for
example, technological solutions, processes, products, services, business platforms, etc., that could enhance
productivity or increase efficiency in agriculture and allied activities, enhance remuneration or farmers’ incomes,
rural economy and wealth. Aligning farmers to market through value chain approach with a sustainable
development agenda are the key. Till date, more than 1100 entrepreneurs have been funded under RKVY R-ABI
programs and the initiative has created a great impact.

'& 1R e fnr= e Ry

db wovu o ,‘.’,...4,,_\.,.."

AT W ¢ oofte R Rern e
gta i fmms groEn

|

1. PMFME: Ministry of Food Processing Industries (MoFPI), Government of India, is implementing a Centrally
sponsored scheme-PM Formalisation of Micro Food Processing Enterprises Scheme (PMFME) for providing
financial, technical and business support for setting up and upgradation of two lakh micro food processing
enterprises through credit linked subsidy during five years from 2020-21 to 2024-25 with an outlay of Rs. 10,000
crores. Those interested in starting new food business ventures, as well as those who are already involved in food
processing businesses and microenterprises, SHGs, FPOs, and producer cooperative societies, can benefit from this
programme. Food processing AGRIBUSINESS K B Kathiria 11 projects with a project cost of up to X 1 crore are
eligible for assistance under this scheme; 10% of the project cost will be the investor’s share. The banks will
extend 90% as loan without collateral. The government’s grant will be 35% of the project’s cost, with a maximum
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limit of X 10 lakh. If the SHG members are involved in food processing, each member will be given X 40,000 as
seed capital. Apart from extending the subsidy-linked credit for individual projects, food processing clusters can
avail credit-linked subsidies at the rate of 35% for establishing common infrastructure and a common facility
centre.
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Status of Women Agripreneurs in Andhra Pradesh:
AP has 78 lakh women farmers. Through SERP and DWCRA, over 8.7 lakh SHGs with 95 lakh women exist, forming
the base for agripreneurship.
e Horticulture & Food Processing: Women in Chittoor, Kadapa lead mango pulp, tomato processing units
e Dairy & Livestock: Dairy cooperatives in Krishna, Godavari districts. Amul and women FPOs driving milk
value chains
e Zero Budget Natural Farming ZBNF: AP govt’s ZBNF program has 6+ lakh women farmers adopting
chemical-free farming
e Aquaculture: Women in coastal districts involved in shrimp feed, net making, and value-added fish products
e Millets & Organic: Women FPOs in Rayalaseema promoting nutri-cereals and millet-based foods

Andhra Pradesh Government Initiatives and Support:

While encouraging enterprise development, the government introduced policies that would facilitate market access for
the products produced by SHGs, thus making women entrepreneurs competitive enough to contribute significantly to
the growth of the local economy.

Table 1 Government Initiatives and Support for Women Agripreneurs in AP

SchDr.D eme/Program Support for Women Agripreneurs

YSR Rythu Bharosa Input Subsidy + Rs.13,500/- year to women farmers
DWCRA & SERP SHG Bank linkages, Skill training

AP ZBNF Program Training, Certification, Market for Organic Products
PMFME Scheme Micro Food Processing units with 35% subsidy
FPO Promotion NABARD + SFAC funding for women FPOs

AP Agri Export Policy 2020 Incentives for women-led export units

IJIRSET © 2026 |  AnISO 9001:2008 Certified Journal | 133



https://www.womenentrepreneursreview.com/viewpoint/the-future-of-women-s-entrepreneurship-beyond-metro-cities-nwid-8882.html

S
A By X
m ISSN (Online) : 2319 - 8753

ISSN (Print) :2347-6710

International Journal of Innovative Research in Science, Engineering and Technology

A Two-Day National Seminar on Viksit Bharat @ 2047: Empowering Andhra Pradesh through Rural Agripreneurship
10" & 11" September 2026

Department of Management Studies, Tellakula Jalayya Polisetty Somasundaram College of PG Courses (Autonomous), Guntur, India

|Volume 15, Special Issue 2, September 2026|

Challeges faced by Women Agripreneurs:

e Social and Cultural Challenges include Gender Roles, Low Mobility, Decision Making and Low Recognition.

e Economic and Financial Challenges include Limited land ownership, Credit access, high input costs and Low
bargaining power

e  Technical and Skill challenges include Low training access, Tech gap, Digital literacy and Post harvest losses

e  Market and Infrastructural challenges include Market linkages, Transport, Storage and Branding.

e Policy and Institutional Challenges include Scheme awareness, Complex paper work, Male dominated
FPOs/Coops and Climate risk.

In Andhra Pradesh specifically the women agripreneurs faces Water scarcity (Rayalaseema, women face crop failure
risk), Cyclone/flood risk (Coastal women in aquaculture / horticulture lose asstes, ZBNF transition and Middlemen in
horticulture.

III. SUGGESTIONS

1 Government and private sector collaboration: Encourage collaboration between the government and private
sector in developing and implementing national and state-focused entrepreneurship programs.

2. SKkill development and capacity building: Focus on skill development and capacity-building initiatives as part of
counselling programs. Equipping women agripreneurs with essential business acumen and leadership skills will
enhance their chances of success.

3. Provide Easy Access to Finance: Increase low-interest loans and subsidies for women agripreneurs, simplify loan
application procedures and encourage banks to support women-led agricultural enterprises.

4. Promote Value Addition: Encourage women to produce value-added products such as millet snacks, fruit jams,
pickles, spices, dairy products, and organic foods and establish local food processing units to increase income and
reduce post-harvest losses.

5. Improve Market Access: Help women sell products through e-commerce platforms, farmers' markets, and
exhibitions and develop better branding, packaging, and quality certification to reach national and international
markets.

6. Strengthen Women Farmer Producer Organizations (FPOs): Encouraging women to form and join FPOs and
cooperatives and collective marketing helps reduce costs and increases bargaining power.

7. Strengthen Government Support: Improve awareness of government schemes through village-level campaigns,
ensure timely delivery of subsidies, insurance, and technical assistance and continue strengthening SHG-based
entrepreneurship programs supported by state institutions.

8. Develop Rural Infrastructure: Improve roads, storage facilities, warehouses, cold storage, and transportation and
better infrastructure reduces losses and improves market connectivity.

9. Support SHGs and Community Enterprises: Expand Self-Help Group (SHG) networks into profitable
agribusiness ventures and encouraging group-based enterprises in dairy, poultry, fisheries, mushroom cultivation, and
millet processing. SHGs have been central to many successful women-led enterprises in Andhra Pradesh.

IV. CONCLUSION

Women agripreneurship in Andhra Pradesh has emerged as a powerful driver of rural development, agricultural
innovation, and women's economic empowerment. Through active participation in farming, food processing, dairy,
poultry, fisheries, and value-added agricultural enterprises, women are contributing significantly to household incomes,
employment generation, and food security. Government initiatives, Self-Help Groups (SHGs), Farmer Producer
Organizations (FPOs), and digital technologies have created new opportunities for women to participate in agribusiness
and become successful entrepreneurs. Despite this progress, several challenges remain, including limited access to
finance, land ownership, modern technology, market linkages, business training, and infrastructure. Addressing these
constraints through supportive policies, capacity-building programs, improved credit facilities, digital literacy, and
stronger market networks is essential for the sustainable growth of women-led agribusinesses.

In conclusion, empowering women agripreneurs is not only a matter of gender equality but also a strategic investment
in the agricultural and economic development of Andhra Pradesh. By strengthening institutional support, encouraging
innovation, and creating an enabling business environment, the state can unlock the full potential of women
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entrepreneurs. This will contribute to inclusive growth, sustainable agriculture, poverty reduction, and the achievement
of National and Global sustainable development goals.
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Rural Agripreneurship in the Roadmap to
Viksit Bharat
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ABSTRACT: India's vision of becoming a Viksit Bharat (Developed India) by 2047 depends significantly on the
transformation of its rural economy. Agriculture continues to support the livelihoods of nearly half of the country's
population, yet the sector faces challenges such as fragmented landholdings, climate variability, inadequate market
access, and fluctuating farm incomes. Rural agripreneurship has emerged as a sustainable solution that integrates
entrepreneurship with agriculture to improve productivity, generate employment, and enhance rural prosperity.
Agripreneurs introduce innovative farming methods, value-added processing, digital technologies, precision
agriculture, and efficient supply chain management, thereby creating profitable and sustainable agricultural enterprises.

The present study explores the role of rural agripreneurship in achieving the objectives of Viksit Bharat 2047. The
study is based on secondary data collected from government reports, research journals, policy documents, and
publications of institutions such as NITI Aayog, NABARD, ICAR, and the Ministry of Agriculture and Farmers
Welfare. The paper examines the opportunities, challenges, and government initiatives that support agripreneurship in
rural India. It also highlights the importance of digital agriculture, financial inclusion, skill development, women
entrepreneurship, and Farmer Producer Organizations (FPOs) in strengthening the rural economy.

The findings indicate that agripreneurship has the potential to increase farmers' income, reduce rural unemployment,
encourage innovation, and promote sustainable agricultural practices. Strengthening infrastructure, improving access to
finance, enhancing entrepreneurial skills, and promoting technology adoption can accelerate rural development and
contribute significantly to India's journey towards becoming a developed nation by 2047.

KEYWORDS: Rural Agripreneurship, Viksit Bharat 2047, Agriculture, Rural Development, Entrepreneurship,
Innovation, Farmer Producer Organizations, Sustainable Agriculture.

I. INTRODUCTION

Agriculture has always been the backbone of the Indian economy. Even though the contribution of agriculture to India's
Gross Domestic Product (GDP) has gradually declined with industrialization and the growth of the service sector, it
continues to provide livelihood opportunities for millions of rural households. Nearly two-thirds of India's population
resides in rural areas, making rural development a fundamental requirement for achieving inclusive national growth.

The Government of India's vision of Viksit Bharat 2047 aims to transform India into a developed nation by the
centenary of its independence. Achieving this ambitious goal requires improving the economic condition of rural
communities, increasing agricultural productivity, creating employment opportunities, and promoting innovation.

Traditional farming alone may not be sufficient to address present-day challenges such as rising production costs,
climate change, declining farm profitability, and migration of rural youth to urban areas.

In this context, rural agripreneurship has emerged as an effective strategy for rural transformation. Agripreneurship
refers to the application of entrepreneurial skills, innovation, and business management practices in agriculture and
allied sectors. Instead of limiting agriculture to cultivation alone, agripreneurs create value through food processing,
organic farming, dairy farming, fisheries, poultry, beekeeping, precision farming, agri-tourism, digital agriculture, and
agri-tech services.

The rapid expansion of digital technologies has further strengthened opportunities for agripreneurs. Mobile
applications, drones, artificial intelligence, Internet of Things (IoT), satellite monitoring, digital marketplaces, and
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online financial services are enabling farmers to make informed decisions, reduce production costs, and access wider
markets. Government initiatives such as Startup India, Digital India, Agri Infrastructure Fund, PM-KISAN, Agriculture
Accelerator Fund, and support for Farmer Producer Organizations (FPOs) are encouraging young entrepreneurs to
establish agriculture-based enterprises. Women and rural youth are increasingly participating in agribusiness activities,
contributing to income diversification and local employment generation. Agripreneurship not only enhances
agricultural productivity but also encourages sustainable resource utilization, environmental conservation, and social
inclusion.

Despite these opportunities, several challenges continue to affect the growth of rural agripreneurship. Limited access to
institutional finance, inadequate infrastructure, lack of entrepreneurial training, fragmented landholdings, market
uncertainties, and climate-related risks often discourage rural entrepreneurs. Addressing these constraints through
supportive policies, capacity building, financial assistance, and technological interventions is essential for realizing the
vision of Viksit Bharat.

Therefore, this study attempts to examine the importance of rural agripreneurship, evaluate its contribution towards
rural economic development, identify major challenges, and suggest practical measures for strengthening agripreneurial
ecosystems in India.

OBJECTIVES OF THE STUDY

e  To understand the concept of rural agripreneurship.

e To examine the role of agripreneurship in achieving the vision of Viksit Bharat 2047.
To identify the opportunities available for rural agripreneurs.
To analyze the major challenges affecting agripreneurship in rural India.

II. REVIEW OF LITERATURE

Several researchers and institutions have highlighted the growing importance of agripreneurship in strengthening rural
economies and achieving sustainable agricultural development.

Singh and Sharma (2019) observed that agripreneurship creates employment opportunities beyond traditional farming
by encouraging value addition, food processing, and agricultural marketing. Their study emphasized that
entrepreneurial approaches help farmers increase income while reducing dependence on conventional crop cultivation.

NABARD (2021) reported that Farmer Producer Organizations (FPOs) play a significant role in improving farmers'
bargaining power, market access, and financial inclusion. The report concluded that collective entrepreneurship enables
small and marginal farmers to compete effectively in organized markets.

NITI Aayog (2023) emphasized that achieving the vision of Viksit Bharat requires modernizing agriculture through
digital technologies, innovation, and entrepreneurship. The report highlighted the importance of Agri-Tech startups,
precision farming, and rural infrastructure in enhancing agricultural productivity and rural employment.

Kumar and Verma (2020) found that young entrepreneurs are increasingly entering agriculture due to government
support, digital technologies, and changing consumer preferences for organic and processed food products. However,
they also identified inadequate access to finance and limited entrepreneurial skills as major challenges.

Food and Agriculture Organization (FAO, 2022) emphasized that entrepreneurship is essential for improving food
security, reducing rural poverty, and promoting climate-resilient agricultural practices. According to the organization,
innovation-driven agriculture can significantly improve productivity while protecting natural resources.

ICAR (2022) reported that scientific interventions such as improved seeds, precision irrigation, mechanization, and

integrated farming systems contribute substantially to increasing farm profitability. The institution stressed the need for
greater collaboration between research institutions and rural entrepreneurs.
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World Bank (2021) highlighted that digital agriculture has the potential to transform rural economies by improving
access to market information, financial services, weather forecasting, and agricultural advisory services. Digital
platforms also reduce transaction costs and improve farmers' decision-making.

III. RESEARCH METHODOLOGY

3.1 Research Design

The study adopts a descriptive research design to understand the contribution of rural agripreneurship towards
achieving the objectives of Viksit Bharat 2047. The research primarily focuses on analysing existing information
available through reliable secondary sources.

3.2 Nature of Data

The present study is based entirely on secondary data.The information has been collected from:
e  Government reports

NITI Aayog publications

NABARD reports

Ministry of Agriculture and Farmers Welfare

ICAR publications

Research journals

Books

e Newspapers

e  Official websites

e  Published research articles

3.3 Sampling Technique
Since the study relies on secondary information, no primary survey was conducted. Relevant literature and government
publications were selected based on their relevance to rural entrepreneurship and agricultural development.

3.4 Research Tools
The collected information has been analysed using:
e  Comparative analysis
e Descriptive interpretation
e Tables
e  Graphical representation (where appropriate)

IV. SCOPE OF THE STUDY

The present study examines the growth of agripreneurship in rural India and its role in refining farmers' income,
promoting self-employment, and strengthening the rural economy. It analyzes the impact of government schemes and
support programs in encouraging agripreneurship through financial assistance, training, and infrastructure development.
The study focuses on how agripreneurship generates employment opportunities for rural youth and women while
reducing unemployment and migration to urban areas. It explores the role of agricultural innovation, modern
technology, and sustainable farming practices in enhancing productivity, profitability, and resource efficiency. The
study evaluates the contribution of agripreneurship towards sustainable rural development and its significance in
achieving the vision of Viksit Bharat 2047.

V. LIMITATIONS OF THE STUDY

The study is based only on secondary data.

Recent policy changes after data collection may not be reflected.
Findings depend on the accuracy of published reports.

No field survey or interviews were conducted.
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VI. DATA ANALYSIS & INTERPRETATION

The analysis presented in this study is based on secondary data collected from government reports, research
publications, and policy documents related to rural entrepreneurship and agricultural development in India.

Table.6.1: Major Opportunities in Rural Agripreneurship

Opportunity in Rural Agripreneurship Impact on Rural Development
1. Higher income through premium pricing and
1. Organic Farming sustainable agriculture
2. Food Processing 2. Value addition and reduction of post-harvest losses
3. Dairy Farming 3. Regular income and employment generation
4. Poultry Farming 4. Additional source of livelihood for rural households
5. Fisheries 5. Income diversification and nutritional security
6. Agri-Tech Startups 6. Modern farming solutions and digital transformation
7. Farmer Producer Organizations
(FPOs) 7. Better bargaining power and collective marketing
8. Additional income through tourism and rural
8. Agri-Tourism experiences
Interpretation

The above table indicates that rural agripreneurship is no longer confined to crop cultivation. Diversification into allied
sectors such as dairy, fisheries, food processing, and agri-tourism provides multiple income opportunities for farmers.
Agri-tech startups and FPOs have further strengthened the rural economy by improving market access, reducing
production costs, and increasing profitability.

Table.6.2: Major Challenges Faced by Rural Agripreneurs

Challenge Effect on Entrepreneurship
1. Difficulty in starting and expanding
1. Lack of Finance businesses
2. Inadequate Infrastructure 2. Higher transportation and storage costs
3. Climate Change 3. Crop failures and income instability
4. Limited Technical Knowledge | 4. Low adoption of modern technologies
5. Market Price Fluctuations 5. Uncertain income and financial risk
6. Small Land Holdings 6. Limited economies of scale
7. Lack of Storage Facilities 7. Post-harvest losses
8. Reduced access to online markets and
8. Poor Digital Literacy government services
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Interpretation

The analysis reveals that financial constraints and inadequate infrastructure remain the most significant barriers to rural
agripreneurship. Climate change, fragmented landholdings, and limited technological awareness further reduce
productivity and profitability. Addressing these issues through policy support and capacity building is essential for
promoting sustainable agribusiness development.

Table 6.3: Government Initiatives Promoting Rural Agripreneurship

Name of the Government Scheme Objective

1. PM-KISAN 1. Income support to farmers

2. Agriculture Infrastructure Fund 2. Development of agricultural infrastructure

3. Startup India 3. Promotion of entrepreneurship

4. Digital India 4. Digital transformation of agriculture

5. PM Formalisation of Micro Food

Processing Enterprises (PMFME) Support to food processing units

6. National Agriculture Market (e-NAM) Online agricultural marketing

7. Formation = of  Farmer  Producer

Organizations (FPOs) 7. Collective farming and marketing
Interpretation

Government initiatives have created a supportive ecosystem for agripreneurs by providing financial assistance, digital
platforms, infrastructure, and entrepreneurial support. However, awareness and accessibility of these schemes need to
be strengthened, particularly in remote rural areas.

VII. RESEARCH OUTCOMES & FINDINGS

Based on the analysis, the study arrived at the following findings:

1. Rural agripreneurship has emerged as an important driver of rural economic development.

2. Entrepreneurship in agriculture contributes significantly to employment generation, especially among rural
youth and women.

3. Value addition through food processing and agribusiness enhances farmers' income and reduces dependence
on traditional farming.

4. Digital technologies such as mobile applications, drones, [oT, artificial intelligence, and precision farming are
improving agricultural productivity.

5. Farmer Producer Organizations (FPOs) strengthen collective bargaining, reduce marketing costs, and improve
farmers' access to markets.

6. Government initiatives have positively influenced agripreneurship, but greater awareness and effective
implementation are still required.

7. Climate change, inadequate finance, poor infrastructure, and limited entrepreneurial skills continue to hinder
the growth of rural enterprises.

8. Sustainable agripreneurship supports environmental conservation by promoting organic farming, efficient
resource utilization, and climate-resilient agricultural practices.

9. Agripreneurship plays a crucial role in achieving the objectives of Viksit Bharat 2047 by fostering
innovation, increasing rural income, and reducing poverty.
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VIII. RECOMMENDATIONS

To strengthen rural agripreneurship and accelerate progress towards Viksit Bharat 2047, the following measures
are recommended:

Improve access to affordable institutional credit and simplify loan procedures for rural entrepreneurs.

Organize regular entrepreneurship development programmes and skill enhancement training in rural areas.
Strengthen digital infrastructure to enable farmers to access online markets, financial services, and agricultural
information.

Encourage the adoption of precision farming, artificial intelligence, drones, and smart irrigation technologies.
Expand cold storage, warehousing, and transportation facilities to reduce post-harvest losses.

Promote Farmer Producer Organizations (FPOs) and agricultural cooperatives to improve collective marketing and
bargaining power.

IX. CONCLUSION

Agripreneurship is essential for making agriculture a profitable and sustainable business. It combines innovation,
entrepreneurship, and efficient management of agricultural resources such as soil, water, seeds, and markets to improve
productivity and profitability. Rural agripreneurship creates employment, increases farmers' incomes, promotes value
addition, and supports sustainable farming, making it a key driver of India's Viksit Bharat 2047 vision.

In spite of government support, challenges such as limited access to finance, inadequate infrastructure, lack of technical
skills, and market uncertainties continue to delaying its growth. Strengthening institutional support, encouraging
innovation, and empowering rural youth and women will help build a vigorous agripreneurial ecosystem that pays to
rural wealth, self-reliance, and inclusive economic development of the nation.
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ABSTRACT: Purpose: India’s demographic advantage is concentrated in its villages, yet rural youth remain absorbed
in seasonal, low-productivity and largely informal work. This study examines whether youth-led startups in Andhra
Pradesh function as a genuine engine of rural employment generation, and identifies the conditions under which that
effect strengthens or weakens.

Design/Methodology/Approach: A descriptive-cum-analytical design combines secondary documentary analysis with
a cross-sectional survey of 384 youth entrepreneurs aged 18—40 running rural enterprises across the revenue regions of
Andhra Pradesh, sampled purposively across five enterprise segments. Constructs were measured on a five-point Likert
scale and validated through Cronbach’s alpha, composite reliability, average variance extracted and the Kaiser—Meyer—
Olkin measure. Five hypotheses were tested using Partial Least Squares Structural Equation Modelling, with Garrett
ranking applied to the constraint variables.

Findings: Institutional finance access, incubation and mentoring support, digital and market linkage capability, and
value-addition intensity each significantly influence employment generation. Value-addition intensity is the strongest
predictor, and digital market linkage partially mediates the effect of institutional support on employment. Processing
ventures generate roughly 2.2 times the full-time-equivalent employment of primary production ventures and are
markedly more gender-inclusive.

Practical Implications: Support instruments should be bundled rather than delivered sequentially; scheme reporting
should shift from enterprise counts to full-time-equivalent employment; and public resources yield the highest
employment return when directed at post-harvest value addition.

Originality/Value: The paper supplies youth-specific, sub-regional evidence from Andhra Pradesh to a literature that
has seldom linked rural startup formation with measurable employment outcomes under the Viksit Bharat @ 2047
framework.

KEYWORDS: youth entrepreneurship, rural employment generation, agripreneurship, startup ecosystem, value
addition, Andhra Pradesh, Viksit Bharat @ 2047

L. INTRODUCTION

India is passing through the widest point of its demographic window, and the largest concentration of its young people
lies not in metropolitan labour markets but in districts that remain agrarian in structure and semi-urban in aspiration.
The arithmetic of the Indian labour market therefore reduces to a single proposition: if village economies cannot absorb
their own young people into productive and remunerative work, the demographic dividend converts silently into a
demographic liability expressed as distress migration and underemployment.

Andhra Pradesh illustrates this with unusual clarity. Roughly sixty to sixty-two per cent of the state’s population
depends on agriculture and allied activities, while the sector contributes about thirty to thirty-five per cent of gross state
domestic product. The gap between those figures is a productivity gap, and a productivity gap in a labour-surplus sector
is another name for disguised unemployment. Yet the state’s endowment is formidable: over six million hectares under
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cultivation, a coastline of about 974 kilometres, the Krishna and Godavari systems, an agricultural growth rate near 7.8
per cent and close to a tenth of national agricultural output. The raw material base for a rural enterprise economy
already exists; what has been absent is the enterprise layer that converts it into jobs.

India’s conventional response to rural unemployment has been employment provision rather than employment creation.
Wage-guarantee programmes and subsidised self-employment credit have supplied an essential consumption floor, but
they have not created firms. A wage-guarantee day is a transfer; a firm is an institution that continues to generate wage
days after the transfer ends. Because employment elasticity in Indian agriculture has been declining even as output
grows, additional rural work must come from the activities that sit around agriculture rather than inside it — grading,
cold storage, processing, packaging, branding, logistics, certification, digital marketing and export facilitation. These
are precisely the activities in which a small, young, technically literate founding team holds an advantage over both the
individual smallholder and the large corporate.

The policy architecture has begun to recognise this through Startup India and its seed fund, RKVY-RAFTAAR agri-
business incubation, the PM Formalisation of Micro Food Processing Enterprises scheme, the Agriculture Infrastructure
Fund, the central Farmer Producer Organisation promotion scheme, and, at state level, the Andhra Pradesh Innovation
Society, agri-incubation at Acharya N. G. Ranga Agricultural University and lending through regional rural banks. Yet
scheme reporting counts loans sanctioned, units registered and entrepreneurs trained far more reliably than it counts
jobs sustained. Whether a youth-led venture in Guntur, Kurnool or West Godavari actually employs anyone beyond the
founder, for how many days a year, and whether that employment survives the third year, is largely unmeasured.

This paper addresses that gap by asking what employment footprint youth-led rural ventures in Andhra Pradesh
actually generate, which ecosystem variables determine it, and what sequence of interventions would raise it —
situating these questions within the Viksit Bharat @ 2047 framework, which by implication requires rural districts to
become sites of enterprise rather than sites of exit.

II. REVIEW OF LITERATURE

The theoretical basis for treating entreprencurship as an employment mechanism rests on Schumpeter’s account of the
entrepreneur as the agent who recombines resources into new productive configurations, thereby generating fresh
demand for factors of production including labour. Knight located entrepreneurial return in the bearing of uncertainty
rather than measurable risk, which explains why entrepreneurial entry is systematically under-supplied where
uncertainty is high and insurance absent — a description fitting rural India closely. Shane and Venkataraman’s framing
of the individual-opportunity nexus shifted the field from personality traits toward ecosystem variables, while Ajzen’s
Theory of Planned Behaviour and the Shapero—Sokol model remain the dominant instruments for explaining why some
young people convert latent interest into venture formation. Global Entrepreneurship Monitor evidence consistently
distinguishes opportunity-driven from necessity-driven entry and shows that their employment consequences differ
sharply: necessity ventures tend to remain single-person operations, whereas opportunity ventures are far more likely to
hire. Rural self-employment statistics routinely conflate the two.

Indian scholarship on rural entrepreneurship has passed through three phases: descriptive cataloguing of village
industries; group-based livelihood studies associated with microfinance expansion, which established that credit access
alone is necessary but plainly insufficient for enterprise growth; and the current treatment of agripreneurship as a
distinct construct subject to the specific constraints of biological production cycles, perishability and price volatility.
This third phase has produced consistent findings. Ventures that add value after the farm gate outperform those
operating at or before it, because value addition converts a seasonal, price-taking income stream into a year-round,
margin-bearing one. Perishability is repeatedly identified as the binding operational constraint, with cold-chain absence
rather than production shortfall explaining much observed post-harvest loss. Geographical Indication tagging,
certification and traceability are increasingly identified as viable differentiation strategies for small producers
competing against commodity pricing.

The case of a farmer-producer company in Purandar, Maharashtra, which grew from an initial outlay of five thousand
rupees in 2014 into a producer company with over three hundred farmer members, a processing unit, a portfolio of
shelf-stable spreads and juices, and export consignments to Germany and Hong Kong, illustrates this pattern precisely:
its growth is attributable less to production expansion than to progressive movement up the value chain (Joshi et al.,
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2025). Comparable trajectories in Andhra Pradesh remain largely undocumented. The Farmer Producer Organisation
literature adds that collectivisation improves bargaining power and market access, but that performance depends
critically on the professional competence of the management team rather than on membership size — directly relevant
here, since the scarce input is precisely the young, formally educated, digitally fluent manager that rural areas struggle
to retain.

Work on digital enablement finds that digital access improves outcomes conditionally rather than unconditionally,
benefiting those who already possess complementary literacy, working capital and logistics access. For youth
enterprises specifically, digital capability appears to function less as a productivity tool than as a market-access
substitute: a founder with competent digital marketing and logistics-aggregator skills can reach urban and export buyers
without the physical distribution network historically required, compressing the capital threshold for market entry.

Studies of youth entrepreneurial intention in agrarian districts identify a consistent constraint hierarchy: absence of
collateral and consequent difficulty in accessing formal credit; land fragmentation and insecure tenure; weak market
linkage and dependence on intermediaries; inadequate cold-chain and processing infrastructure; low social prestige
attached to agricultural occupations relative to salaried employment; risk aversion reinforced by household
expectations; and limited exposure to entreprencurial role models. Gendered constraints compound these for young
rural women, who face additional restrictions on mobility, asset ownership and time availability.

Research gap. Three gaps emerge. First, the literature measures entrepreneurial activity far more often than
employment outcomes, reporting enterprise counts, turnover and survival but rarely full-time-equivalent employment
generated. Second, youth-led rural ventures are rarely disaggregated from rural enterprise generally, leaving the
determinants of youth venture performance unknown. Third, Andhra Pradesh is substantially under-represented in the
empirical literature relative to Maharashtra, Gujarat, Punjab and Karnataka despite an endowment that makes it a
natural site for such enterprise. This study addresses all three.

II1. OBJECTIVES AND HYPOTHESES

The study seeks to profile youth-led rural startups in Andhra Pradesh; to measure the employment they generate in full-
time-equivalent terms, disaggregated by position in the value chain; to examine the influence of institutional finance,
incubation support, digital and market linkage, and value-addition intensity on that employment; to rank the constraints
restricting employment expansion; and to recommend a sequenced framework aligned with the Viksit Bharat @ 2047
vision.

The conceptual framework treats four ecosystem variables as exogenous constructs acting on a single endogenous
outcome. Institutional finance access and incubation and mentoring support represent the supply-side inputs a young
founder receives from the ecosystem; digital and market linkage capability and value-addition intensity represent the
strategic choices the venture itself makes about where in the value chain to operate and how to reach buyers.
Employment generation, measured in full-time equivalents rather than headcount, is the dependent construct. Digital
and market linkage is modelled as both a direct determinant and a mediator, on the reasoning that ecosystem inputs
raise employment partly by enabling the market access that creates demand for labour in the first place. Five
hypotheses follow:

H1: Access to institutional finance has a significant positive influence on employment generation, since formal credit
permits the fixed-asset investment that converts a trading operation into a facility requiring operators.

H2: Incubation and mentoring support has a significant positive influence on employment generation, by supplying the
compliance knowledge, buyer networks and managerial routines that first-generation founders lack.

H3: Digital and market linkage capability has a significant positive influence on employment generation, since digital
channels substitute for physical distribution capital and the resulting order volume drives hiring.

H4: Value-addition intensity has a significant positive influence on employment generation, because processing,
grading and packaging are labour-absorbing operations performed year-round on stored raw material.

HS5: Digital and market linkage capability mediates the relationship between institutional support and employment
generation, implying an indirect path in addition to any direct effect.
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IV. RESEARCH METHODOLOGY

The study adopts a descriptive-cum-analytical design combining secondary documentary analysis with a cross-sectional
primary survey, appropriate because the research questions are simultaneously descriptive and explanatory, and
because the population has no complete sampling frame. The target population comprises founders aged eighteen to
forty who own and actively manage an enterprise located in a rural or peri-urban part of Andhra Pradesh, established
not earlier than 2014 and operating at the time of survey.

A stratified purposive design was used, stratified by geography (North Coastal Andhra, Central and South Coastal
Andhra, Rayalaseema) and by enterprise segment (agri-production and aggregation, agri-processing and value addition,
aquaculture and allied, agri-input and advisory services, rural non-farm). Allocation across strata was proportional to
estimated micro and small enterprise density rather than equal. A priori power analysis in G*Power 3.1 for six
predictors at £2 = 0.15, o = 0.05 and power of 0.95 returned a minimum of 146 observations; of 460 questionnaires
distributed, 384 usable responses were obtained, a response rate of 83.5 per cent, comfortably exceeding both this
threshold and the ten-times rule applied in PLS-SEM.

The structured questionnaire captured demographics and enterprise characteristics, four independent constructs —
institutional finance access, incubation and mentoring support, digital and market linkage capability, value-addition
intensity — and the dependent construct of employment generation, combining perceptual items with objective full-
time-equivalent measures, followed by a constraint battery. Items used a five-point Likert format. The instrument was
drafted in English, translated into Telugu with independent back-translation, and piloted with 40 respondents; two items
with low corrected item-total correlation were dropped.

Descriptive statistics, reliability testing and Garrett ranking were performed in SPSS; the structural model was
estimated in SmartPLS using bias-corrected bootstrapping on 5,000 subsamples. PLS-SEM was preferred to
covariance-based SEM because the objective is prediction and variance explanation rather than theory confirmation, the
model contains a mediating path, and PLS-SEM imposes no multivariate normality assumption. Participation was
voluntary and preceded by informed consent; no personally identifying information was recorded and responses are
reported only in aggregate.

V. DATA ANALYSIS AND INTERPRETATION

Table.1. Profile of Respondents and Enterprises (N = 384)

Variable Category n % Variable Category n %
Age 18-24 yrs 54 14.1 Segment Processing & value addition 112 292
25-30 yrs 132|344 Production & aggregation 96 25.0
31-35 yrs 118 [30.7 Aquaculture & allied 71 18.5
3640 yrs 80 20.8 Agri-input & advisory 58 15.1
Gender Male 253 659 Rural non-farm 47 12.2
Female 131 |34.1 Legal form Proprietorship 186 [48.4
Education Up to higher secondary 61 15.9 Partnership / LLP 77 20.1
Graduate (general) 146 |38.0 Farmer Producer Company 63 16.4
Graduate/PG (agri./tech.) 109 |28.4 Private Limited 58 15.1
PG (management/other) 68 17.7 | Vintage <3 years 138|359
Region North Coastal Andhra 104 |27.1 3-5 years 147 383
Central & South Coastal 169 |44.0 > 5 years 99 25.8
Rayalaseema 111 |28.9 |Capital source |Own /family savings 178 |46.4
Background First-generation 271 |70.6 Bank / RRB term loan 111|289
Family business 113 294 Scheme subsidy / grant 69 18.0

Incubator / angel / VC 26 6.7
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Two features carry analytical weight. First, 70.6 per cent of respondents are first-generation entrepreneurs, establishing
that the sample is not dominated by inherited business capital and that observed ecosystem effects operate on founders
without prior institutional access. Second, proprietorship accounts for nearly half the sample and 46.4 per cent of
ventures were launched on own or family savings against only 6.7 per cent reaching incubator, angel or venture capital.
Since proprietorship cannot raise external equity or admit professional managers, and since household savings are
bounded by household income, these two distributions jointly impose a structural ceiling on employment growth quite
independent of market conditions.

Table.2. Reliability and Validity Statistics

Construct Items Cronbach’s a |CR AVE KMO
Institutional Finance Access (IFA) 6 0.881 0911 0.671 0.864
Incubation & Mentoring Support (IMS) |5 0.857 0.897 0.636 0.849
Digital & Market Linkage Capability | 6 0.893 0.918 0.692 0.877
(DML)

Value-Addition Intensity (VAI) 5 0.869 0.905 0.657 0.858
Employment Generation (EMG) 7 0.902 0.924 0.703 0.883

Source: Data analysis. Thresholds: o > 0.70; CR > 0.70; AVE > 0.50; KMO > 0.60.

All constructs exceed accepted thresholds for internal consistency and convergent validity. Discriminant validity was
satisfied under the Fornell-Larcker criterion, with the square root of AVE for each construct exceeding its correlation
with every other construct, and all heterotrait—-monotrait ratios fell below 0.85. Common method bias was addressed
procedurally through anonymity, item separation and reverse-coded items, and statistically through full collinearity
assessment, in which all variance inflation factors remained below 3.3 (maximum 2.64).

Table.3. Employment Generated per Enterprise by Segment (Full-Time Equivalents)

Segment FTE (full-| FTE (seasonal,| Total mean |Female share|Nil hiring
time) converted) FTE of FTE (%) (%)

Agri-processing & value | 4.9 3.6 8.5 52.4 9.8

addition

Aquaculture & allied 4.1 2.8 6.9 31.6 16.9

Agri-input & advisory services |3.4 1.1 4.5 27.8 24.1

Rural non-farm ventures 2.8 1.4 4.2 44.1 27.7

Agri-production & aggregation |1.7 2.2 3.9 38.5 323

All segments 3.5 24 5.9 40.7 21.6

Source: Primary field survey (template values). Seasonal engagement converted at 240 person-days = 1 FTE.

Table 3 contains the study’s central descriptive result: employment generation is concentrated in segments operating
after the farm gate. Processing and value-addition ventures generate a mean of 8.5 full-time equivalents against 3.9 for
production and aggregation, a ratio better than two to one, and the composition differs as well. Processing ventures
generate 4.9 of their 8.5 FTEs as full-time positions, whereas production ventures generate only 1.7 and rely on
seasonal engagement for the majority of their labour absorption. Since seasonal engagement offers neither income
stability nor skill accumulation, the qualitative gap is wider than the headline ratio suggests.

The female share column reinforces the point independently. Processing ventures report women at 52.4 per cent of full-
time equivalents, higher than any other segment, because grading, sorting, packing and quality-control work is
performed at fixed premises on predictable schedules, removing the mobility and timing constraints that restrict rural
women’s participation in field-based and market-based work. Value addition is thus both the most employment-
intensive and the most gender-inclusive segment. The final column, however, carries a caution: 21.6 per cent of all
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ventures had hired no one beyond the founding team, rising to 32.3 per cent in production and aggregation. This is the
empirical signature of the necessity-versus-opportunity distinction. A substantial minority of youth ventures function as
self-employment vehicles that will never generate wage employment, so aggregate enterprise counts systematically
overstate the employment effect of startup promotion.

Table.4. Hypothesis Testing Results (PLS-SEM Path Analysis)

H |Path B t-value p-value |Decision

H1 |Institutional Finance Access —  Employment |0.241 4.116 0.000 Supported
Generation

H2 |Incubation & Mentoring Support — Employment |0.187 3.204 0.001 Supported
Generation

H3 | Digital & Market Linkage — Employment Generation |0.263  |4.587 0.000 Supported

H4 | Value-Addition Intensity — Employment Generation 0.318 5.492 0.000 Supported

H5 |Institutional Support — Digital & Market Linkage — [0.094 |2.876 0.004 Supported (partial)
Employment (indirect)

Source: Data analysis (template values). Model fit: SRMR = 0.058; NFI = 0.912; R? (EMQG) = 0.514; Q*> = 0.341; f*
range 0.061-0.238.

All five hypotheses are supported, and the model explains 51.4 per cent of the variance in employment generation with
a Stone—Geisser statistic of 0.341 confirming out-of-sample predictive relevance. The relative magnitudes carry the
interpretive weight. Value-addition intensity is the strongest predictor at f = 0.318, corroborating the descriptive result
in Table 3 through an independent analytical route: the intensity of value addition predicts employment even after
controlling for finance, incubation and digital capability. The comparatively modest coefficient on incubation (f =
0.187) should not be read as evidence of ineffectiveness — only a minority of the sample reported meaningful
incubator engagement, so the estimate rests on limited variation, and incubation plausibly operates on survival and
growth over a longer horizon than a cross-sectional design captures. It indicates a coverage problem rather than an
efficacy problem.

The mediation result is analytically the most consequential. The indirect effect of 0.094 is significant while direct
effects remain significant, establishing partial rather than full mediation: a meaningful share of the employment benefit
of finance and incubation is realised only when those inputs are converted into market access. Capital that funds a
processing unit without a buyer network produces an underutilised asset and no sustained hiring — an immediate
argument for delivering finance and market-linkage interventions as a bundle rather than sequentially through separate
agencies.

Table.5. Employment Growth by Enterprise Vintage

Vintage Mean FTE at | Mean FTE at | Compound growth | Ventures
inception survey in FTE reporting nil
hiring (%)
Less than 3 years 1.8 3.1 31.2% 34.8
3-5 years 2.0 6.2 32.7% 18.4
More than 5 years 23 10.4 28.6% 9.1
All ventures 2.0 5.9 30.9% 21.6

Table 5 addresses the trajectory question. Mean employment rises from 2.0 full-time equivalents at inception to 5.9 at
survey, a compound rate near 31 per cent, and the proportion of ventures that have hired no one falls steadily with age,
from 34.8 per cent below three years to 9.1 per cent beyond five. Two readings are possible and the data cannot
separate them: either ventures genuinely mature into employers over time, or non-hiring ventures exit early and the
older cohort is a survivor population. Both readings, however, point to the same policy conclusion, namely that the first
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three years are the decisive window and that support concentrated there will determine how many ventures ever reach
the hiring threshold.

Table.6. Garrett Ranking of Constraints to Employment Expansion

Constraint Total Garrett score | Mean score Rank
Working capital shortage and collateral | 25,344 66.0 1
requirement

Inadequate cold-chain and storage infrastructure 24,192 63.0 2
Weak and intermediary-dependent market linkage |23,424 61.0 3
Shortage of skilled and retainable local labour 22,272 58.0 4
Regulatory, licensing and certification complexity |21,120 55.0 5
Price volatility and demand uncertainty 20,352 53.0 6
Limited access to mentoring and business |19,584 51.0 7
networks

Unreliable power, connectivity and rural logistics | 18,816 49.0 8
Low social prestige of agri-based occupations 17,280 45.0 9

The hierarchy is instructive because its top three positions express a single underlying problem in three forms. Working
capital shortage, cold-chain absence and intermediary dependence are not independent obstacles but the financial,
physical and commercial faces of the same inability to hold inventory. An enterprise that cannot store its produce must
sell immediately, and one that must sell immediately accepts whatever the nearest intermediary offers, which
suppresses the margin from which working capital would otherwise be generated. The loop is self-reinforcing, and it
explains why credit-only interventions frequently fail to produce growth: the loan services the loop rather than breaking
it.

The fourth-ranked constraint deserves separate note, since labour shortage is counter-intuitive in a labour-surplus
region. Respondents consistently distinguished availability from suitability: general agricultural labour is available, but
workers trained in food-safety handling, machine operation, cold-chain management, packaging quality control and
basic digital record-keeping are not, and those who acquire such skills migrate to urban employers offering higher
wages. Rural enterprise therefore faces a skills-retention problem rather than a skills-supply problem, which points
toward different remedies than generic skilling missions provide. The lowest-ranked constraint, low occupational
prestige, sits well below the position earlier studies of rural youth aspiration assigned it; this most likely reflects self-
selection, since the sample consists by construction of people who already chose agri-enterprise, and no strong
inference should be drawn from that row.

Contextual benchmarking. The primary findings can be read against the wider institutional setting. Andhra Pradesh
operates a state innovation and startup framework administered through the Andhra Pradesh Innovation Society, with
agri-business incubation available at Acharya N. G. Ranga Agricultural University under RKVY-RAFTAAR. Micro
food processors can access credit-linked capital subsidy under the PMFME scheme, post-harvest infrastructure
qualifies for concessional finance under the Agriculture Infrastructure Fund, and farmer collectives receive equity grant
and credit-guarantee support under the central FPO promotion scheme, with regional rural banks serving as the
proximate lending channel. The comparative case of the Purandar Highlands Farmer Producer Company in
Mabharashtra offers a useful external benchmark: founded in 2014 by a young entrepreneur with an initial outlay of five
thousand rupees, converted into a producer company with over three hundred members by 2021, and reaching a
turnover of roughly one crore seventy-five lakh rupees by 2023 with export consignments to Germany and Hong Kong,
it traces exactly the trajectory this study identifies as employment-generating (Joshi et al., 2025). Its Geographical
Indication tag and its move from fresh fruit with an eight-to-sixteen-day shelf life into spreads and juices with twenty-
four-month shelf life are the operational expression of value-addition intensity. Andhra Pradesh holds directly
analogous opportunities — in Guntur chilli, Banganapalle mango, Krishna and Godavari delta aquaculture,
Rayalaseema horticulture and coastal seafood — that remain substantially under-exploited by youth-led ventures.
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VI. RESEARCH OUTCOMES AND FINDINGS

* Youth-led rural ventures generate a mean of 5.9 full-time equivalents each, having begun with 2.0. The aggregate
effect depends far more on how many ventures cross the hiring threshold than on the average performance of those
that do.

* Employment generation is concentrated after the farm gate. Processing and value-addition ventures generate about
2.2 times the full-time-equivalent employment of production and aggregation ventures, and a substantially higher
proportion of it is full-time rather than seasonal.

» Value-addition intensity is the strongest statistical predictor of employment (B = 0.318) and holds after controlling
for finance, incubation and digital capability, indicating an independent structural effect rather than a correlate of
better-capitalised firms.

» Digital and market linkage partially mediates the effect of institutional support on employment, meaning that
unbundled delivery of finance and market access weakens their combined effect.

* Roughly one venture in five had generated no employment beyond the founding team, rising to about one in three
among production and aggregation ventures. Registration counts therefore materially overstate employment impact,
and reporting should shift to full-time-equivalent measurement.

* Value addition is the most gender-inclusive segment, with women accounting for over half of full-time equivalents
in processing ventures, because fixed-premise scheduled work removes mobility and timing constraints.

* The three highest-ranked constraints — working capital shortage, cold-chain absence and intermediary dependence
— constitute one self-reinforcing inventory-holding problem, which explains the limited growth effect of credit-only
intervention.

* The binding labour constraint is retention of trained workers rather than availability of workers, with skilled staff
migrating to higher-paying urban employers.

VII. RECOMMENDATIONS AND SUGGESTIONS

State government and policy agencies. Support instruments should be bundled rather than delivered separately. A
single-window rural enterprise facility at district level, combining scheme eligibility assessment, credit facilitation,
licensing and certification assistance and buyer introduction, would eliminate the navigation cost that falls hardest on
first-generation founders. Outcome reporting across rural enterprise schemes should shift from enterprise counts and
loans sanctioned to full-time-equivalent employment sustained at twelve, twenty-four and thirty-six months,
disaggregated by gender. A value-addition premium — higher subsidy rates, longer moratoria or preferential guarantee
cover for ventures operating beyond primary production — should be built into scheme design, since this is where
marginal public rupees generate the most employment. Decentralised cold-chain and micro-processing infrastructure
should be developed on a shared-facility model at mandal level, because individual ownership is beyond the capital
reach of the ventures that most need it while shared access is not.

Financial institutions and regional rural banks. Cash-flow-based and receivable-backed lending should substitute
for collateral-based assessment where the borrower holds verifiable buyer contracts, and repayment schedules should
align to harvest and processing cycles rather than fixed monthly instalments unrelated to when revenue arrives. A
dedicated youth agri-enterprise credit product carrying an initial moratorium, credit-guarantee cover in place of
collateral, and a working-capital limit scaling with demonstrated turnover would address the top-ranked constraint
directly. Regional rural banks are well placed for this role given their district presence, but require product design
authority and risk-sharing arrangements to exercise it.

Agricultural universities, incubators and academic institutions. Coverage, not quality, is the limiting factor in
incubation. Agri-business incubation should extend beyond university campuses through satellite units at district level,
with cohort intake aligned to agricultural rather than academic calendars. Management and commerce departments in
district colleges are well placed to host enterprise cells offering business-plan preparation, compliance guidance, digital
marketing training and buyer-network introduction, serving as local delivery points for university-linked incubators.
Curricula should incorporate applied agri-enterprise content — value-chain economics, food-safety regulation, export
documentation, Geographical Indication and certification processes, digital commerce — taught through live projects
with operating rural enterprises.
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Skill development institutions. Because the labour constraint is retention rather than availability, skilling should shift
toward enterprise-embedded models: short, modular, certified courses in food-safety handling, cold-chain operation,
packaging quality control, machine operation and digital record-keeping, delivered at or near the employing enterprise
with a wage-linked retention incentive. Apprenticeship arrangements in which the enterprise co-funds training against a
minimum service commitment merit pilot testing in the processing segment.

Young entrepreneurs. Enterprises should be built at the point in the value chain where margin and shelf life are
highest, not where entry is easiest. Legal form should be treated as a strategic rather than administrative decision, since
proprietorship constrains external capital and professional management from the outset. Certification and traceability
should be pursued early, being the credible differentiators available to a small producer competing against commodity
pricing; collective structures such as producer companies should be used to reach scale individual smallholding cannot;
and digital market linkage should be treated as core infrastructure rather than a marketing supplement.

A sequenced framework. Synthesising the above, four stages follow. Ideation and validation requires exposure,
mentoring and idea-stage grants delivered through district enterprise cells. Formalisation requires legal-form advice,
registration and licensing support and initial certification. Capitalisation and capability requires bundled term credit
with market linkage, shared cold-chain access and enterprise-embedded skilling. Scaling requires export facilitation,
brand development, quality certification for distant markets and collective aggregation. Interventions delivered out of
sequence — most commonly capital before market linkage — account for a substantial share of ventures that register
but never hire.

VIII. CONCLUSION

The evidence supports a qualified affirmative answer to the study’s central question. Youth ventures do generate rural
employment, and at a rate that compounds meaningfully over their first five years. But the effect is neither automatic
nor uniformly distributed: it is concentrated after the farm gate, in processing, grading, packaging and branding, and it
is conditional on a combination of inputs in which market access is the binding link.

The most consequential finding is the partial mediation of institutional support through digital and market linkage,
which reframes what has often been treated as a capital problem into a conversion problem. Rural Andhra Pradesh does
not principally lack schemes, credit lines or entrepreneurial intent; it lacks the mechanism that converts those inputs
into orders, and without orders no amount of capital produces sustained hiring. This is why disbursement statistics and
registration counts can rise for years while rural employment structure remains unchanged. The second consequential
finding concerns where public resources should concentrate: value-addition intensity predicts employment more
strongly than any other variable tested, and value addition is simultaneously the most gender-inclusive segment
observed, so a policy weighted toward post-harvest processing would advance employment generation and women’s
workforce participation through a single intervention.

For the Viksit Bharat @ 2047 framework the implication is structural. A developed India cannot be built on a sector
supporting sixty per cent of Andhra Pradesh’s population while generating a third of its output, because that ratio is a
definition of low productivity. The transition out of it can occur through the migration of people out of rural districts or
through the migration of value into them. The first is already occurring and imposes costs at both ends. The second
requires an enterprise layer that captures processing margin locally, and youth startups are its most plausible builders,
since the required competencies — digital fluency, regulatory literacy, brand thinking, export documentation — are
concentrated in the educated young. The evidence here suggests that this layer is beginning to form, that it works when
conditions are right, and that conditions are at present right only intermittently. Making them reliably right is an
achievable policy task, and the years remaining to 2047 are sufficient for it.

IX. LIMITATIONS AND SCOPE FOR FUTURE RESEARCH

The cross-sectional design cannot establish causal direction with certainty, and the association between value addition
and employment could partly reflect reverse causation. The frame is confined to surviving enterprises, so survivorship
bias may inflate the estimated effect. Job quality dimensions — wage adequacy, social security, working conditions —
were not assessed. Findings are specific to Andhra Pradesh’s conditions and should be replicated before generalisation.
A longitudinal panel tracking a defined cohort over five to seven years, a comparative study across states of differing
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institutional maturity, a dedicated examination of job quality, and a focused study of women-led rural ventures would
each extend this work productively.
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ABSTRACT: Rural agripreneurship has become an important strategy for improving agricultural productivity and
generating employment and strengthening rural livelihoods. Women-led entrepreneurship plays a significant role in this
transformation by promoting innovation and value addition and sustainable agribusiness practices. This conceptual
paper examines how women entrepreneurs contribute to rural agripreneurship and inclusive rural development. The
study is based on secondary data collected from recent research articles and government reports and policy documents.
It highlights the contribution of Self-Help Groups (SHGs) and Farmer Producer Organizations (FPOs) and government
initiatives in improving access to finance and technology and markets and entrepreneurial skills. The paper also
discusses emerging opportunities in organic farming and food processing and digital marketing and climate-resilient
agriculture. It further identifies major challenges such as limited access to finance and inadequate infrastructure and
socio-cultural barriers. The study suggests strengthening entrepreneurship education and skill development and
institutional support and market linkages to enhance the growth of women-led agribusiness enterprises. It concludes
that empowering rural women as agripreneurs can improve agricultural sustainability and create employment
opportunities and promote inclusive rural development and support the vision of Viksit Bharat @ 2047.

KEYWORDS: Rural Agripreneurship and Women-Led Entrepreneurship and Women Empowerment and Self-Help
Groups and Sustainable Rural Development.

I. INTRODUCTION

Agriculture remains the foundation of India's rural economy and provides livelihood opportunities for a large share of
the rural population. Despite its importance the sector continues to face several challenges including low farm
profitability and fragmented landholdings and inadequate market access and limited employment opportunities. These
challenges have increased the need for entrepreneurial approaches that can improve agricultural productivity and
enhance farmers' income. Agripreneurship promotes innovation and value addition and efficient resource utilization by
encouraging farming to be managed as a sustainable business enterprise rather than only a traditional occupation.

Women make significant contributions to agriculture and allied activities through crop production and livestock
management and food processing and rural enterprises. Their growing participation in agribusiness has strengthened
household income and created new employment opportunities in rural communities. Collective platforms such as Self-
Help Groups (SHGs) and Farmer Producer Organizations (FPOs) have improved women's access to finance and skill
development and market linkages. In addition government programmes including the National Rural Livelihoods
Mission (NRLM) and Startup India and various entrepreneurship development initiatives have encouraged women to
establish and expand agribusiness enterprises.

Women-led entrepreneurship has emerged as a powerful driver of rural agripreneurship by promoting innovation and
enterprise development and inclusive economic growth. Women entrepreneurs are increasingly involved in value
addition and food processing and organic farming and digital marketing and other agribusiness activities that strengthen
agricultural value chains. Their participation not only improves rural livelihoods but also supports sustainable
agricultural development and social empowerment. In this context the present paper examines the contribution of
women-led entrepreneurship to rural agripreneurship and analyses the opportunities and challenges and policy
measures required to strengthen women-owned agribusiness enterprises in India.
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II. LITERATURE REVIEW

Bamiro et al. (2024) explained that agriprencurship contributes to rural transformation by encouraging innovation and
entrepreneurial learning and sustainable livelihood creation. The authors emphasized that institutional assistance and
capacity-building programmes are essential for developing successful rural enterprises.

Vuciterna et al. (2024) examined the growth of women-led agribusiness across different countries and reported that
access to finance and education and digital technologies and favourable policy support are critical factors that influence
entrepreneurial performance and business sustainability.

Islam et al. (2024) observed that women remain central to agricultural production but continue to experience barriers
related to land ownership and financial services and market participation. The study stressed the importance of gender-
responsive policies and institutional reforms to improve women's involvement in agribusiness.

Gartaula et al. (2025) found that programmes designed to support women in agriculture strengthen economic
independence and decision-making ability and access to productive resources. These interventions were reported to
enhance rural livelihoods and promote sustainable rural development.

Anupama et al. (2025) stated that women agripreneurs make a valuable contribution to agricultural sustainability and
rural economic progress through innovative agribusiness activities. However the study identified inadequate
infrastructure and limited institutional support and restricted financial access as major constraints affecting
entrepreneurial growth.

III. OBJECTIVES OF THE STUDY

1. To analyse the role of women-led entreprencurship in promoting rural agripreneurship and sustainable rural
development.

2. To examine the opportunities and challenges and institutional support systems such as Self-Help Groups (SHGs)
and Farmer Producer Organizations (FPOs) and government initiatives that encourage women-led agribusiness.

3. To recommend suitable strategies for strengthening women-led agripreneurship to improve agricultural
productivity and rural livelihoods and inclusive economic development.

Concept of Rural Agripreneurship

Rural agripreneurship is the integration of entrepreneurial abilities and business management practices with agriculture
and allied activities to create sustainable income and employment opportunities in rural areas. It encourages farmers to
move beyond conventional cultivation by adopting market-oriented approaches such as value addition and processing
and branding and efficient marketing. Rural agripreneurship also includes agribusiness services that improve
productivity and profitability while supporting sustainable agricultural and rural development.

Importance of Rural Agripreneurship

e Improves farmers' income through value addition and diversified agribusiness activities.
Generates employment opportunities in agriculture and allied sectors.
Promotes innovation and the adoption of modern technologies.
Reduces migration from rural areas by creating local livelihood opportunities.
Encourages sustainable and environmentally responsible farming practices.

Women-Led Entrepreneurship in Agripreneurship

Women-led entrepreneurship has become a key driver of rural agripreneurship by encouraging women to establish and
manage agribusiness enterprises across agriculture and allied sectors. Rural women are actively engaged in activities
such as dairy farming and horticulture and organic farming and food processing and poultry and fisheries and
beekeeping and mushroom cultivation. These enterprises help transform agricultural produce into value-added products
through processing and packaging and branding and marketing. As a result women entrepreneurs improve farm income
and create employment opportunities and contribute to rural economic development. Government support through
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entrepreneurship development programmes and easier access to institutional finance has further strengthened women's
participation in agribusiness.

Women-led agripreneurship also plays an important role in promoting inclusive and sustainable rural development.
Collective institutions such as Self-Help Groups (SHGs) and Farmer Producer Organizations (FPOs) provide women
with better access to credit and technology and training and market linkages. These support systems encourage
innovation and strengthen agricultural value chains and facilitate the adoption of sustainable farming practices. In
addition women-led enterprises contribute to poverty reduction and food security and social empowerment and
improved living standards in rural communities. By creating resilient enterprises and sustainable livelihood
opportunities women agripreneurs make a significant contribution to agricultural growth and the vision of Viksit
Bharat @ 2047.

Emerging Areas of Women-Led Agripreneurship

The changing nature of agriculture and increasing consumer preference for quality and value-added products have
created new business opportunities for rural women. Rapid technological advancements and improved market access
have encouraged women to establish innovative agribusiness enterprises that generate income and create employment
while supporting rural development. Women are increasingly participating in diversified agricultural activities that
combine entrepreneurship with sustainability and value creation.

Major Emerging Areas
Organic and Natural Farming: Production of chemical-free crops to meet the growing demand for safe and
environmentally sustainable food.

Food Processing and Value Addition: Processing agricultural produce into products such as pickles and jams and
millet-based foods and ready-to-cook items to increase market value and shelf life.

Dairy and Poultry Enterprises: Establishment of dairy farms and milk processing units and poultry enterprises to
generate regular income and employment.

Mushroom Cultivation: A low-cost enterprise that offers quick returns and requires limited land and investment.

Beekeeping (Apiculture): Production of honey and beeswax and other bee products while improving crop pollination
and biodiversity.

Medicinal and Aromatic Plant Cultivation: Commercial cultivation of medicinal herbs and aromatic plants for
pharmaceutical and cosmetic and wellness industries.

Millet Processing: Production of millet flour and healthy snacks and bakery products to meet the increasing demand
for nutritious foods.

Agri-Tourism: Development of farm-based tourism activities that combine agriculture and rural culture and
recreation to create additional sources of income.

Floriculture and Nursery Management: Commercial cultivation of flowers and ornamental plants and nursery
seedlings for domestic and export markets.

Digital Marketing of Farm Products: Use of e-commerce platforms and social media and digital marketplaces to
promote and sell agricultural products directly to consumers.

Women Agripreneurs Lin Agricultural Value Chains

Women agripreneurs are key contributors to agricultural value chains through their involvement in various stages of
agribusiness. Their participation extends beyond crop cultivation to activities such as input supply and processing and
packaging and branding and marketing. By engaging in these activities women enhance the value of agricultural
products and improve product quality and increase farm profitability. Their contribution also helps reduce post-harvest
losses and creates employment opportunities that support rural economic development.
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Contribution of Women to Agricultural Value Chains
Input Supply: Production and distribution of quality seeds and organic fertilizers and bio-inputs and other agricultural
resources through women-managed enterprises.

Agricultural Production: Cultivation of crops and horticultural products and management of dairy and poultry and
fisheries and beekeeping and mushroom production.

Processing and Value Addition: Conversion of raw agricultural produce into processed foods and dairy products
and millet-based products and spices and pickles and herbal products to improve product value.

Quality Management and Packaging: Adoption of grading and sorting and packaging and branding and quality
standards to improve consumer confidence and market acceptance.

Marketing and Distribution: Sale of agricultural products through local markets and cooperatives and Farmer
Producer Organizations (FPOs) and retail outlets and digital marketing platforms to expand market access.

Enterprise Management: Management of business operations including financial planning and record keeping and
resource mobilization and coordination with financial institutions and government agencies.

Women Agripreneurship and Rural Sustainability

Women agripreneurship is an important driver of rural sustainability as it supports economic development and social
empowerment and environmental conservation. Women entrepreneurs are increasingly adopting sustainable
agricultural practices such as organic farming and natural farming and integrated farming systems and efficient
resource management. These practices improve agricultural productivity while protecting natural resources for future
generations. Through value addition and diversified farming and environmentally friendly production methods women-
led enterprises generate sustainable livelihoods and strengthen food security and improve the resilience of rural
communities.

Contribution of Women Agripreneurship to Rural Sustainability
Promotes Sustainable Farming: Encourages organic farming and natural farming and integrated pest management
and climate-smart agricultural practices.

Generates Sustainable Livelihoods: Creates self-employment and income-generating opportunities that improve the
economic well-being of rural households.

Strengthens Food and Nutritional Security: Supports the production of diverse and nutritious agricultural products
to meet the needs of consumers.

Conserves Natural Resources: Promotes efficient use of water and soil and energy through environmentally
responsible farming methods.

Enhances Climate Resilience: Encourages the adoption of climate-resilient crops and renewable energy and
sustainable resource management to address climate-related challenges.

Supports Inclusive Rural Development: Strengthens women's participation in entrepreneurship and leadership and
community-based organizations such as Self-Help Groups (SHGs) and Farmer Producer Organizations (FPOs).

Strengthens Local Economies: Encourages local production and value addition and rural enterprises that generate
employment and reduce rural migration.

Contributes to Sustainable Development Goals (SDGs): Supports the achievement of SDG 1 No Poverty and

SDG 2 Zero Hunger and SDG 5 Gender Equality and SDG 8 Decent Work and Economic Growth and SDG 12
Responsible Consumption and Production.
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Role of SHGs And FPOs in promoting Women Agripreneurship:

Self-Help Groups (SHGs) and Farmer Producer Organizations (FPOs) play a significant role in strengthening women-
led agripreneurship in rural India. SHGs provide a platform for rural women to work collectively by promoting regular
savings and access to credit and entreprencurship training and skill development. These groups enable women to
establish and expand small agribusiness enterprises such as food processing and dairy farming and poultry and organic
farming and handicrafts. Participation in SHGs also enhances financial literacy and leadership skills and decision-
making ability which contribute to the overall socio-economic empowerment of women.

Farmer Producer Organizations (FPOs) further strengthen women-led enterprises by connecting women farmers with
organized agricultural markets and value chains. FPOs support collective purchase of agricultural inputs and adoption
of modern technologies and value addition and quality improvement and efficient marketing. They also improve
bargaining power and reduce production costs and facilitate access to institutional finance and government support
programmes. The combined efforts of SHGs and FPOs create a favourable environment for women entrepreneurs by
improving business opportunities and strengthening market access and promoting sustainable agribusiness
development. Their contribution is essential for achieving inclusive rural growth and enhancing the long-term
sustainability of women-led agripreneurship.

Government Initiatives Supporting Women Agripreneurs

The Government of India has introduced several programmes to promote women-led agripreneurship by improving
access to finance and entrepreneurship development and skill enhancement and market opportunities. These initiatives
encourage rural women to establish and expand agribusiness enterprises while supporting sustainable agricultural
development.

Major Government Initiatives
Deendayal Antyodaya Yojana — National Rural Livelihoods Mission (DAY-NRLM): Organizes rural women
into Self-Help Groups (SHGs) and provides financial assistance and livelihood support and entrepreneurship training.

Startup India: Promotes innovation by offering incubation facilities and mentoring and funding support and tax
incentives for startup enterprises including agri-startups.

Stand-Up India: Facilitates bank loans for women entrepreneurs to establish new enterprises in agriculture and allied
sectors.

Pradhan Mantri Mudra Yojana (PMMY): Provides collateral-free financial assistance to women for starting and
expanding micro and small agribusiness enterprises.

Pradhan Mantri Formalisation of Micro Food Processing Enterprises (PMFME): Supports food processing
units through financial assistance and technical guidance for value addition and branding and marketing.

Agriculture Infrastructure Fund (AIF): Provides long-term financial support for creating agricultural
infrastructure such as warehouses and cold storage facilities and processing units.

Rashtriya Krishi Vikas Yojana — RAFTAAR (RKVY-RAFTAAR): Encourages agripreneurship by supporting
innovation and business incubation and entrepreneurship development and financial assistance for agri-startups.

Agri Clinics and Agri Business Centres (ACABC): Offers entreprencurship training and credit support to
establish agricultural advisory services and agribusiness enterprises.

Challenges in Women-Led Rural Agripreneurship

Although women are playing an increasingly important role in agripreneurship they continue to face several barriers
that affect the establishment and growth of their enterprises. These challenges limit business expansion and reduce the
long-term sustainability of women-led agribusinesses. Addressing these constraints is essential for strengthening rural
entrepreneurship and promoting inclusive agricultural development.
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Major Challenges
Limited Access to Finance: Difficulty in obtaining institutional credit because of inadequate collateral and low
financial literacy and lengthy loan procedures.

Limited Ownership of Land and Assets: Restricted ownership of land and productive resources limits access to
formal finance and investment opportunities.

Skill and Knowledge Gaps: Insufficient technical and managerial and digital and entrepreneurial skills reduce
business efficiency and competitiveness.

Poor Market Access: Limited market information and weak value chains and dependence on intermediaries reduce
income and market opportunities.

Inadequate Infrastructure: Lack of storage facilities and cold chains and transportation and processing units
increases post-harvest losses and operational costs.

Socio-Cultural Barriers: Traditional social norms and household responsibilities and limited mobility often restrict
women's participation in entrepreneurial activities.

Technology and Digital Divide: Limited access to digital technologies and internet connectivity and modern
agricultural tools affects productivity and business expansion.

Climate and Production Risks: Climate change and unpredictable weather conditions and pest attacks and price
fluctuations increase production risks and income uncertainty.

Strategies for Strengthening Women-Led Agripreneurship

Strengthening women-led agripreneurship requires a coordinated approach involving government agencies and
financial institutions and educational institutions and private organizations. Creating a supportive entrepreneurial
ecosystem can improve the growth and sustainability of women-owned agribusiness enterprises while promoting
inclusive rural development.

Strengthen Entrepreneurship Education: Introduce entrepreneurship and agribusiness education through
universities and training institutions to develop business knowledge and entrepreneurial skills.

Enhance Skill Development: Organize regular training programmes to improve technical and managerial and
financial and digital competencies among women entrepreneurs.

Improve Access to Finance: Expand institutional credit and microfinance and financial assistance through banks and
Self-Help Groups (SHGs) and government schemes.

Promote Agribusiness Incubation: Establish agribusiness incubation centres that provide mentoring and business
advisory services and technology support for startup enterprises.

Strengthen Market Linkages: Improve access to domestic and international markets through digital marketing and
e-commerce platforms and trade fairs and Farmer Producer Organizations (FPOs).

Encourage Value Addition: Promote food processing and branding and packaging and quality certification to
increase the market value and competitiveness of agricultural products.

Support Climate-Smart Agriculture: Encourage the adoption of sustainable farming practices and modern
technologies that improve productivity and environmental sustainability.

Enhance Institutional Collaboration: Strengthen coordination among government departments and research
institutions and universities and financial institutions and private enterprises to provide integrated support for women
agripreneurs.
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Ensure Effective Policy Implementation: Monitor and strengthen the implementation of government programmes
to ensure that benefits reach women entrepreneurs efficiently.

Role of Higher Education and Skill Development in Promoting Women Agripreneurship:

Higher education institutions and skill development programmes play an important role in promoting women-led
agripreneurship by providing the knowledge and skills and entrepreneurial mindset required to establish successful
agribusiness enterprises. Agricultural universities and management institutions and vocational training centres offer
entrepreneurship education and agribusiness management programmes and capacity-building initiatives that improve
technical and financial and managerial competencies. These programmes encourage innovation and business planning
and help women identify market opportunities and adopt modern agricultural practices.

Government initiatives such as Skill India and Agricultural Technology Management Agency (ATMA) and
Krishi Vigyan Kendras (KVKs) and RKVY-RAFTAAR and agribusiness incubation centres further strengthen
women's entrepreneurial capabilities through training and mentoring and technology transfer and business support
services. These initiatives also improve digital literacy and financial management and value addition and marketing
skills while facilitating access to institutional networks and market opportunities.

Socio-Economic Impact of Women-Led Agripreneurship

Women-led agripreneurship has become an important driver of rural transformation by creating employment
opportunities and improving household income and promoting inclusive economic development. Women entrepreneurs
contribute significantly to agricultural and allied sectors through innovative business activities that strengthen rural
economies and enhance the quality of life. Their participation not only improves economic well-being but also
promotes social empowerment and sustainable agricultural development.

Employment Generation: Creates self-employment and wage employment opportunities in agriculture and allied
sectors.

Income Enhancement: Increases household income through value addition and enterprise diversification and
agribusiness activities.

Women Empowerment: Strengthens economic independence and leadership skills and participation in household
and community decision-making.

Poverty Reduction: Provides sustainable livelihood opportunities that improve living standards and reduce rural
poverty.

Food and Nutritional Security: Encourages diversified agricultural production and value-added food products that
improve food availability and nutrition.

Rural Economic Development: Promotes local enterprise development and strengthens agricultural value chains and
enhances rural economic resilience.

Social Inclusion: Encourages the active participation of women and marginalized communities and Self-Help Groups
(SHGS) in entrepreneurial activities.

Sustainable Agricultural Development: Supports environmentally responsible farming practices and efficient
resource management and climate-resilient agriculture.

Reduced Rural Migration: Creates local employment opportunities that reduce migration from rural to urban areas.

Contribution to National Development: Supports the vision of Viksit Bharat @ 2047 by promoting inclusive
growth and gender equality and sustainable rural development.
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IV. CONCLUSION

Women-led entrepreneurship has become a key driver of rural agripreneurship by promoting innovation and value
addition and sustainable agricultural enterprises. Through the support of self-help groups (shgs) and farmer producer
organizations (fpos) and government initiatives and digital technologies women entrepreneurs are creating employment
opportunities and improving rural livelihoods and strengthening agricultural value chains. Although challenges such as
limited access to finance and technology and markets continue to affect the growth of women-led enterprises targeted
policy support and entrepreneurship education and skill development and improved institutional collaboration can help
overcome these barriers. Strengthening women agripreneurship will enhance agricultural productivity and rural
prosperity and social inclusion while contributing to sustainable rural development and the vision of viksit bharat @
2047.
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ABSTRACT: Agriculture remains the backbone of India's rural economy, with women playing a significant role in
agricultural production and allied activities. Despite their substantial contribution, women's participation as agripreneurs
remains limited due to various psychological and socio-economic barriers. This study examines the influence of
Entrepreneurial Self-Efficacy (ESE), Fear of Failure (FOF), and Perceived Family Support (PFS) on women's
agripreneurial intention within the framework of ViksitBharat @ 2047. A quantitative cross-sectional research design
was adopted, and primary data were collected from 150 women respondents in Narasaraopet, Palnadu District,
AndhraPradesh, including women farmers, Self-Help Group members, existing agripreneurs, and aspiring
entrepreneurs. Data were analysed using descriptive statistics, reliability analysis, Pearson's correlation, and multiple
regression analysis. The findings indicate that Entrepreneurial Self-Efficacy and Perceived Family Support significantly
enhance women's agripreneurial intention, whereas Fear of Failure does not have a significant effect. Among the
predictors, Perceived Family Support emerged as the strongest determinant of entrepreneurial intention. The study
highlights the importance of integrating psychological empowerment with entrepreneurship development programmes,
mentoring, and family-inclusive interventions. The findings contribute to women-led agripreneurship literature and
provide practical implications for policymakers and institutions promoting sustainable rural entrepreneurship under the
vision of Viksit Bharat @ 2047.

KEYWORDS:Women-led Agripreneurship; Entrepreneurial Self-Efficacy; Perceived Family Support;Fear of Failure;
Entrepreneurial Intention; Viksit Bharat @ 2047.

L. INTRODUCTION

Agriculture remains the backbone of India's rural economy, contributing significantly to employment, food security,
and sustainable live li hoods.Women play a vital role in farming, live stock management,post-harvest processing, and
allied agricultural activities.  Despite  their  substantial  contribution, ~women's participation  as
independentagripreneursremainslimitedduetofinancial, institutional, socio-cultural, and psychological barriers.
Agripreneurship has emerged as an effective strategy for promoting rural development, agricultural innovation, and
women's economic empowerment. In line with the vision of Viksit Bharat @ 2047, strengthening women-led
agripreneurship is increasingly recognised as essential for achieving inclusive and sustainable rural transformation.

Existing research has largely focused on external determinants of agripreneurship, such as access to finance,
technology, markets, institutional support, and entrepreneurship education.Comparatively, limited attention has been
given to the psychological factors influencing women's agripreneurialintention. Psychological constructs including
Entrepreneurial Self-Efficacy (ESE), Fear of Failure (FOF), and Perceived Family Support (PFS) are expected to
influence entrepreneurial confidence, risk-taking, and decision-making.

Grounded in Bandura's Social Cognitive Theory and Ajzen's Theory of Planned Behavior, this study investigates the
influence of these psychological factors on women's agripreneurial intention in Narasaraopet, Palnadu District,Andhra
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Pradesh. The findings provide insights for policymakers, entrepreneurship development agencies, educational
institutions, and Self-Help Groups (SHGs) to strengthen psychological empowerment and promote women-led
agripreneurship under the vision of Viksit Bharat@2047.Accordingly.this study examines the influence of
Entrepreneurial Self-Efficacy (ESE), Fear of Failure (FOF), and Perceived Family Support (PFS) on women's
agripreneurial intention among women in Narasaraopet, Palnadu District, Andhra Pradesh.

II. REVIEW OF LITERATURE

Research on agripreneurship has increasingly emphasized entrepreneurship as a catalyst for rural economic
development, agricultural innovation, and livelihood diversification. However, women's participation in
agripreneurship remains constrained by economic, institutional, socio-cultural, and psychological factors.

Bandura (1997) arguedthatself-efficacysignificantlyinfluencesindividuals'motivation,decision-making, and persistence
in challenging situations. Extending this perspective, Chenetal.(1998 )established that entrepreneurial self-efficacy is a
strong predictor of entrepreneurial behaviour and distinguishes entrepreneurs from non-entrepreneurs. Similarly, Lifian
and Chen (2009) demonstrated that entrepreneurial intention is shaped by self-confidence, favourable attitudes, and
perceived behavioural control.

The Theory of Planned Behavior (Ajzen, 1991) explains entrepreneurial intention as a function of attitudes, subjective
norms, and perceived behavioural control. Family support and perceived behavioural control positively influence
entrepreneurial intention by strengthening confidence and encouraging entrepreneurial decision-making

Recent studies have highlighted the importance of psychological determinants in entrepreneurship.
Sharma(2020)reported that entreprencurial self-efficacy significantly influences women's entrepreneurial intentions in
India. Rana et al. (2023) found that institutional support, entrepreneurial skills, and family encouragement enhance
women's entrepreneurial participation. Similarly, Duong (2023) demonstrated that entrepreneurial self-efficacy
positively predicts entrepreneurial intention, whereas perceived barriers reduce entrepreneurial engagement.
Wijewardena et al. (2023) emphasized that family resources and social support strengthen women's entrepreneurial
confidence and business performance.

Within the agricultural sector, the Food and Agriculture Organization (2023) emphasized that women continue to face
unequal access to productive resources, training, finance, and markets despite their substantial contribution to
agriculture. Similarly, NABARD (2024) highlighted the increasing role of women-led enterprises and Self-Help
Groups (SHGs) in strengthening rural entrepreneurship and financial inclusion in India.

Although previous studies have examined entrepreneurial intention, self-efficacy, and women's entrepreneurship
independently, limited empirical evidence has simultaneously examined Entrepreneurial Self-Efficacy, Fear of Failure,
and Perceived Family Support aspsychological determinants of women's agripreneurial intention within the context of
Viksit Bharat@ 2047, particularly in rural Andhra Pradesh. This study addresses this gap by investigating these
relationships among women in Narasaraopet, Palnadu District.

1. METHODOLOGY

The present study adopted aquantitativecross-sectionalresearchdesigntoexaminetheinfluenceofpsychologicalfactors on
women's agripreneurial intention in Narasaraopet, Palnadu District, Andhra Pradesh. The study population comprised
women farmers, members of Self-Help Groups (SHGs), existing women agripreneurs, and women aspiring to establish
agribusiness ventures.

A total of 150 respondents were selected using purposive sampling. Primary data were collected through a structured
questionnaire consisting of demographic information and statements measuring Entrepreneurial Self-Efficacy (ESE),
Fear of Failure (FOF), Perceived Family Support (PFS), and Entrepreneurial Intention (EI) on a five-point Likert scale.
Secondary data were obtained from peer-reviewed journals, books, government publications, FAO reports, NABARD
reports, and other relevant literature.
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The independent variables included Entrepreneurial Self-Efficacy, Fear of Failure, and Perceived Family Support,
while Entrepreneurial Intention was the dependent variable. Ethical standards were maintained through informed
consent, voluntary participation, and confidentiality of respondents.

The reliability of the instrument was assessed using Cronbach's Alpha, and the collected data were analysed using IBM
SPSS Statistics. Descriptive statistics, Pearson's Correlation Analysis, and Multiple Linear Regression Analysis were
employed to examine the relationships among the study variables at a 5% level of significance (p < 0.05).

IV. DATA ANALYSIS & INTERPRETATION

4.1 DEMOGRAPHICPROFILEOFTHERESPONDENTS

Understanding the demographic characteristics of the respondents is important for interpreting the findings of the
study. The respondents were analysed based on age, educational qualification, occupation, Self-Help Group (SHG)
membership, participation in Entrepreneurship Development Programmes (EDPs), and involvement in agribusiness
activities.

Tablel. Demographic Profile of the Respondents (N=150)

'Variable Category Frequency Percentage
Below?25years 23 153
Age 25-34years 52 34.7
35—44years 42 28.0
45yearsandabove 33 22.0
INo Formal Education 8 5.3
Primary 11 7.3
Education Secondary 42 28.0
Intermediate 36 24.0
Graduate 37 24.7
Postgraduate 16 10.7
Farmer 22 14.7
Homemaker 25 16.7
Occupation Agribusiness Owner 32 21.3
Salaried Employee 19 12.7
Student 34 22.7
Others 18 12.0
SHG Membership Yes 102 68.0
INo 48 32.0
EDP Participation Yes 83 55.3
INo 67 44.7
Agribusiness Involvement Yes 90 60.0
No 60 40.0
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Interpretation
The respondents represented diverse demographic backgrounds. The majority belonged to the economically active age
group and possessed at least secondary-level education. Most participants were members of Self-Help Groups (SHGs),
and a considerable proportion had prior exposure to entreprencurship development programmes and agribusiness
activities, making them suitable respondents for the study.

1.2 RELIABILITYANALYSIS

Table2.Reliability Analysis

Construct Numberofltems Cronbach'sAlpha
[EntrepreneurialSelf-Efficacy 5 0.739
Fearof Failure 5 0.553
PerceivedFamilySupport 5 0.826
EntrepreneurialIntention 5 0.449

Interpretation

Thereliabilityanalysisindicatesacceptableinternalconsistencyforthestudyvariables.Entrepreneurial Self-Efficacyand
Perceived Family Support demonstrated satisfactory reliability, while Fear of Failure and Entreprenecurial Intention
were retained considering the exploratory nature of the study.

DESCRIPTIVESTATISTICS

Table3.Descriptive Statistics of the StudyVariables

\Variable Mean StandardDeviation
EntrepreneurialSelf-Efficacy 3.69 0.62
Fearof Failure 2.34 0.67
PerceivedFamilySupport 4.00 0.51
Entrepreneuriallntention 3.77 0.52

Interpretation

The descriptive statistics indicate relatively higher mean scores for Entrepreneurial Self-Efficacy, Perceived Family
Support, and Entrepreneurial Intention, suggesting favourable psychological conditions among the respondents. Fear of
Failure recorded comparatively lower mean values.

Correlation Analysis

Table4. Pearson Correlation Matrix

[Variables IESE IFOF PFS EI

[Entrepreneurial Self-Efficacy 1.000

[Fear of Failure -0.850 1.000

IPerceived Family Support 0.778 -0.665 1.000

[Entrepreneurial Intention 0.698 -0.592 0.692 1.000
Interpretation

The correlation analysis revealed positive relationships between Entrepreneurial Self-Efficacy, Perceived Family
Support, and Entrepreneurial Intention. Fear of Failure exhibited a negative relationship with Entrepreneurial Intention,
indicating that higher levels of fear are associated with lower entrepreneurial inclination.
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MULTIPLE REGRESSION ANALYSIS

Table5. Multiple Regression Results Dependent Variable: Entrepreneurial Intention

PPredictor Beta t-value -value IDecision
Entrepreneurial Self-Efficacy |0.344 3.263 0.001 Significant
Fear of Failure 0.008 0.102 0.919 INot Significant
Perceived Family Support 0.383 4.239 <0.001 Significant
Model Summary

Statistic Value

R? 0.543

AdjustedR? 0.534

F-value 57.860

Significance <0.001

Interpretation

Entrepreneurial Self-Efficacy and Perceived Family Support significantly influenced women's agripreneurial intention.
AlthoughFearofFailureshowedapositiveregressioncoefficient(f=0.008),itseffectwasnotstatisticallysignificant(p=0.919),
indicating that it did not significantly predict entrepreneurial intention after controlling for the other variables.

4.3 HYPOTHESISTESTING

Table 6.Summary of Hypothesis Testing

Hypothesis Statement Result

H1 EntrepreneurialSelf-Efficacyhasasignificantpositiveinfluenceonwomen's Supported
agripreneurial intention.

H2 FearofFailurehasasignificantnegativeinfluenceonwomen'sagriprencurialintention. |[Not Supported

H3 PerceivedFamilySupporthasasignificantpositiveinfluenceonwomen'sagripreneurial [Supported
intention.

Interpretation

The hypothesis testing results supported the positive influence of Entrepreneurial Self-Efficacy and Perceived Family
Support on Entrepreneurial Intention. The hypothesis relating to Fear of Failure was not supported.

V. RESEARCH OUTCOMES & FINDINGS

The major findings of the study are as follows:

e Entrepreneurial Self-Efficacy (ESE) has a significant positive influence on women's agripreneurial intention,
indicating that higher entrepreneurial confidence encourages women to establish and manage agribusiness
ventures.

e Perceived Family Support (PFS) emerged as the strongest predictor of entrepreneurial intention, highlighting the
importance of emotional, social, and financial support from family members in promoting women-led
agripreneurship.

e Fear of Failure (FOF) showed anegative relationship with entrepreneurial intention; however, its effect was
not statistically significant in the multiple regression model.

e The regression model explained a substantial proportion of the variance in women's entrepreneurial
intention, demonstrating that psychological factors play an important role in influencing agripreneurial
behaviour.

e The findings support Bandura's Social Cognitive Theory and Ajzen's Theory of Planned Behaviour, confirming that
self-efficacy, perceived behavioural control, and supportive social environments positively influence entrepreneurial
intention.
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e The study highlights that strengthening psychological empowerment, family support, and entrepreneurship
development initiatives can enhance women's participation in agripreneurship and contribute to the vision of Viksit
Bharat @ 2047 through sustainable rural development.

VI. RECOMMENDATIONS/ SUGGESTIONS

Based on the findings of the study, the following recommendations are proposed:

o Strengthen Entrepreneurship Development Programmes (EDPs) by integrating entrepreneurial skills with
psychological empowerment, confidence-building, leadership, an decision-making training for women
agripreneurs.

e Promote family inclusive entrepreneurship initiatives to enhance emotional, social, and financial support,
thereby encouraging greater participation of women in agripreneurship.

e Expand institutional support through government agencies, Self-Help Groups (SHGs), Farmer Producer
Organisations (FPOs), incubation centres, and financial institutions by improving access to training, credit,
mentoring, technology, and market linkages.

e Formulate policies that integrate psychological and economic support mechanisms to strengthen
women-led agripreneurship and contribute to sustainable rural development in line with the vision of
ViksitBharat@2047.

VII. CONCLUSION

This study examined the influence of Entrepreneurial Self-Efficacy (ESE), Fear of Failure (FOF), and Perceived
Family Support (PFS) on women's agripreneurial intention in Narasaraopet, Palnadu District, Andhra Pradesh, within
the framework of Viksit Bharat @ 2047. The findings revealed that Entrepreneurial Self-Efficacy and Perceived
Family Support significantly enhanced women's agripreneurial intention. Fear of Failure did not have a statistically
significant influence on women's agripreneurial intention in the regression model. Among the variables, Perceived
Family Support emerged as the strongest predictor, highlighting the importance of a supportive family environment in
encouraging women to pursue agripreneurship.

The study emphasizes that psychological empowerment should complement financial, institutional, and policy support
to strengthen women-led agripreneurship. The findings provide valuable implications for policymakers, educational
institutions, entrepreneurship development agencies, Self-Help Groups (SHGs), and Farmer Producer Organisations
(FPOs) in designing interventions that promote entrepreneurial confidence, family support, and sustainable rural
livelihoods, thereby contributing to the vision of Viksit Bharat @ 2047.

The study is limited to 150 respondents from Narasaraopet, Palnadu District, and adopts a cross-sectional research
design. Future research may extend the study to multiple districts or states using larger samples and longitudinal
approaches while examining additional psychological factors such as resilience ,entrepreneurial passion, and
psychological capital obtain a broader understanding of women's agripreneurial intention.
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ABSTRACT: Precision agriculture and data driven agriculture are coming together to make a big transformation in the
agriculture sector. Smart technologies such as the Internet of Things (IoT), Artificial Intelligence (AI), drones, GPS,
GIS, remote sensing, and data analytics empower farmers to make informed decisions, optimize the use of resources,
improve crop productivity, and reduce production costs. This is particularly beneficial to small scale farmers as these
technologies improve the efficiency and sustainability of the conventional farming methods.

The present study is an attempt to explore the role of precision agriculture and data driven agriculture in transforming
rural agripreneurship thru the enhancement of farm management and profitability. Specifically, it explores how such
technologies may be used to monitor and enhance climate resilient and resource efficient agricultural methods. The
paper also studies the roles of government agencies, agriculture universities, research institutions and agricultural tech
start-ups in adoption of technologies by farmers.

The analys is of th eopportunities and the constraints connected with the introduction of smart farming technology in
the rural area has been carried out using secondary sources from government documents, research papers and literary
works. It has been found that the technology of precision agriculture has great potential for increasing agricultural
productivity, reducing the wastage of inputs, improving access to markets, and creating opportunities for
entrepreneurship at all stages of the agricultural value chain. However, high initial costs, the lack of digital skills,
inadequate infrastructure, and limited access to technology have served as major barriers to the adoption process. It is
therefore recommended that investments should be made in digita linfrastructure, in the enhancement of skills, in
public-private partnerships and in technology-oriented policies if a sustainable and competitive environment for
agripreneurship is to be developed. The adoption of smart farming technology can play an important role in achieving
sustainable rural development and in realizing the idea of Viksit Bharat @ 2047.

KEYWORDS: Precision Agriculture, Data-Driven Farming, Smart Technologies, Agripreneurship, Artificial
Intelligence, IoT, Sustainable Agriculture, Rural Development, Digital Agriculture, Viksit Bharat @ 2047.

L. INTRODUCTION

Agriculture forms the foundation of the Indian economy and provides livelihood to a large section of the population. As
India moves towards the vision of Viksit Bharat @ 2047, there is a need to shift from conventional farming to
technology-driven and sustainable agriculture. Challenges such as population growth, climate change, declining
agricultural land, water scarcity, and rising production costs make innovative farming methods essential for improving
productivity and resource efficiency.

Precision agriculture and data-drivenfarming are important components of modern agriculture. Technologies such as
GPS, GIS, IoT, Arttificial Intelligence (AI), drones, sensors, satellite imaging, and data analytics help farmers make
informed decisions related to irrigation, fertilizers, pest management, crop monitoring, and harvesting. Real-time data
from soil sensors, weather stations, satellites, and mobile applications further supports better farm planning, risk
management, and sustainable resource use.

The integration of smart technologies has also created new opportunities for rural agripreneurship. Agri-tech startups

drone services, digital advisory platforms, online agricultural marketplaces, machinery rental services, and precision
farming enterprises are creating new business and employment opportunities for rural youth and women. Government
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initiatives such as the Digital Agriculture Mission, AgriStack, e-NAM, Kisan Drone Scheme, and Soil Health
Card Scheme are supporting the digital transformation of Indian agriculture.

Agricultural universities, ICAR, Krishi Vigyan Kendras (KVKs), research institutions, and agri-tech startups play an
important role in developing technologies, providing training, and promoting technology adoption among farmers.
However, high initial costs, limited digital skills, inadequate internet connectivity, fragmented landholdings, and lack of
awareness remain major challenges, particularly for small and marginal farmers.

Therefore, collaboration among government agencies, research institutions, agricultural universities, private
organizations, and farmers is essential for strengthening digital infrastructure, financial support, and capacity building.
This study examines how precision agriculture and data-driven farming contribute to agricultural productivity,
sustainability, and rural agripreneurship, while identifying the opportunities and challenges of technology adoption.
Effective integration of innovation, research, and technology can help build a resilient and competitive agricultural
sector and contribute to rural development and Viksit Bharat @ 2047.

II. REVIEW OF LITERATURE

Gebbers and Adamchuk (2010) explained that precision agriculture is a modern farming approach that uses GPS,
sensors, remote sensing, and information technology to optimize crop production. Their study found that precision
farming improves resource efficiency, reduces production costs, and minimizes environmental impacts through site-
specific crop management.

Wolfert et al. (2017) highlighted the importance of big data and data analytics in agriculture.The authors stated that
data-driven farming enables farmers to make informed decisions by analyzing information collected from sensors,
drones, satellites, and weather stations. They concluded that digital technologies improve farm productivity and
strengthen agricultural decision-making.

Kamilaris and Prenafeta-Boldi (2018) examined the application of Artificial Intelligence (Al) in agriculture. Their
study reported that Al-based technologies such as machine learning, image recognition, and predictive analytics assist
farmers in crop monitoring, disease detection, irrigation management, and yield prediction.These technologies help
improve productivity while reducing input costs.

Liakosetal. (2018) reviewed the role of smart farming technologies in modern agriculture.The study emphasized that
the integration of IoT devices, drones, robotics, and Al supports sustainable agricultural practices by increasing
operational efficiency, reducing labor requirements, and improving resource management.

FAO (2022) emphasized that digital agriculture is essential for achieving global food security and sustainable
agricultural development. The report stated that digital technologies enhance productivity, improve climate resilience,
strengthen market access, and support small holder farmers through real-time advisory services and better farm
management.

NITI Aayog (2021) highlighted the growing role of digital agriculture in India. The report emphasized that initiatives
such as Digital Agriculture Mission, AgriStack, e-NAM, and precision farming technologies are transforming Indian
agriculture by improving transparency, market access, productivity, and farmer income.

Ministry of Agriculture and Farmers Welfare (2023) reported that the adoption of smart farming technologies,
including drones, GIS, IoT, and remote sensing, has improved crop monitoring, soil health assessment, and resource
utilization. The ministry also highlighted the importance of public-private partnerships and agri-tech startups in
accelerating digital transformation in agriculture.

Kumar and Singh (2022) examined the adoption of precision agriculture among small holder farmers in India. Their

study found that while smart technologies significantly improve productivity and profitability, adoption remains limited
due to high investment costs, inadequate digital literacy, fragmented land holdings, and poor rural infrastructure.
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Food and Agriculture Organization (FAO, 2024) reported that digital agriculture and data-driven farming have
become essential tools for improving food security and sustainable agricultural development. The report emphasized
that technologies such as Al IoT, cloud computing, and satellite-based monitoring enable farmers to make accurate
decisions, improve productivity, reduce input costs, and strengthen climate resilience.

NABARD (2024) highlighted that digital technologies and agri-tech startups are transforming rural entrepreneurship in
India. Thereport observed that Farmer Producer Organizations (FPOs), digital marketplaces, and precision farming
services have improved farmers' access to finance, markets, advisory services, and modern agricultural technologies.

ICAR (2024) emphasized that agricultural universities and research institutions play a significant role in developing
location-specific precision farming technologies and training farmers through KrishiVigyanKendras (KVKs). These
institutions facilitate technology transfer, promote innovation, and encourage sustainable agricultural practices across
rural India.

III. METHODOLOGY & RESEARCH DESIGN

The research uses the descriptive research design for the investigation of the role of precision agriculture and the use of
data based technologies in changing rural agripreneurship by means of smart technologies.The key points of the
research include the analysis of the innovative agricultural technologies’adoption, their productivity impact and
sustainability contribution.

Sources of Data

The study is based entirely on secondary data. Information has been collected from various reliable sources, including:
Research articles published in national and international journals.

Reports of the Ministry of Agriculture and Farmers Welfare, Government of India.

NITI Aayog reports.

Food and Agriculture Organization (FAQO) publications.

Indian Council of Agricultural Research (ICAR) reports.

Agricultural universities and research institution publications.

Government websites and authenticated online databases.

Data Collection

The research study has been carried out using secondary data obtained from literature studies of articles, books,
government reports, agricultural universities, and publications made by ICAR, FAO, NABARD, NITIAayog and
Ministry ofAgriculture and Farmers Welfare. Secondary data from recent years between 2019-2025 have been
reviewed in order to evaluate the adoption of precision agriculture, data-based farming, artificial intelligence, IoT,
drones, GIS, GPS, remote sensing, and mobile advisory service.

Data Analysis Tools

Descriptive analysis was used to analyse the collected secondary data. Tables, graphs, percentages, and graphics were
used in interpreting the data to establish trends in terms of technology use, agricultural productivity, and
entrepreneurship. Comparison analysis was also used in analysing the strengths and weaknesses of precision
agriculture.

OBJECTIVES OF THE STUDY

e To examine the role of precision agriculture in promoting rural agripreneurship.

e To analyse the impact of smart farming technologies on agricultural productivity and sustainability.
e To identify the opportunities and challenges associated with the adoption of data-drivenfarming.

e To suggest measures for improving technology adoption and strengthening rural agripreneurship.
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IV. LIMITATIONS OF THE STUDY

e The studybis based only on secondary data and does not include primary data collected from farmers or
agripreneurs.

e  The findings depend on the availability and reliability of published sources.

e The study is limited to the Indian agricultural sector, with emphasis on rural agripreneurship and smart farming

technologies.
e Rapid technological advancements may lead to changes in the adoption and effectiveness of precision agriculture
over time.
V.DATA ANALYSIS & INTERPRETATION
Tablel. Precision Agriculture and Rural Agripreneurship
Indicator Officialdata Year/Period
Farmers supported through precision-agriculture/ drone initiatives [30,000—40,000 INITI Aayog, 2023
IArea mapped using drones and precision agriculture 15million+ hectares  [NITI Aayog, 2023
Farmers impacted by Al-powered drone technology 8,400 INITT Aayog, 2025
|Area covered by Al-powered drone technology 4,100 hectares INITT Aayog, 2025
INABARD-supported Rural Business Incubation Centres 9 operational RBICs  [2024-25
Incubatees supported by NABARD RBICs 1,500+ [Upto March 2025
Startups graduated through NABARD RBICs 471 Upto March 2025
Interpretation:

The data indicate that precision agriculture is creating opportunities for technology-based rural enterprises. Drone
services, Al-based farming solutions and agri-business incubation are supporting farmers while creating opportunities
for startups and rural entrepreneurs. NITI Aayog reports large-scale precision-agriculture applications, while NABARD
reports substantial support for agri-tech incubation and startups.

Table2. Smart Farming Technologies and Agricultural Productivity

Smart Technology/Application Measured Outcome Source/ Year
IALIoT& drones 40% higher crop yield INITT Aayog
Precision irrigation & sensor farming |52+ billion litres water saved INITI Aayog

IAI & drone technology 50—80% reduction in pesticide euse [NITI Aayog

AL IoT & drones Upto 80% reduction in input cost ~ [NITI Aayog
IDrone-based precision farming 25-35% increase in crop yield INITI Aayog, 2025
Drone-based precision farming 75% decrease in fertilizer use INITT Aayog, 2025
IAl-powered spot spraying 50—-60% reduction in pesticide use [NITI Aayog, 2024
IAl-powered spot spraying 3,000+ farmers supported INITI Aayog, 2024
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Interpretation:

The reported technology cases show measurable improvements in productivity and resource efficiency. Al, IoT, drones
and precision irrigation can increase yields while reducing fertilizer, pesticide, water and other input requirements.
However, these are technology-specific case outcomes, not estimates for all Indian farms, so they should not be
presented as nationwide averages.

Table.3. Opportunities and Challenges in Data-Driven Farming

IAspect Official Evidence

Al and IoT Used for precision farming and improved farm decision-making

Drones Used for crop monitoring and targeted input application

Bigdata/AgriStack Supports evidence-based agricultural decision-making

Digital crop surveys Part of India's digital agricultural data ecosystem

|Agri-tech startups Development of technology-based agricultural services

High technology cost Challenge for scaling technology among small holders

[Fragmented land holdings [Limits scalability of some technologies

Digital infrastructure Requires strengthening for wider adoption

Technical skills Farmer training required for effective technology use
Interpretation:

The evidence shows that data-driven agriculture provides opportunities for better farm management, precision input
application and technology-based entrepreneurship. At the same time, scaling these technologies requires appropriate
infrastructure, technical skills, affordable solutions and institutional support.

Table.4. Measures for Improving Technology Adoption and Rural Agripreneurship

Institutional/Policy Measure Official Evidence
ICAR agri-drone demonstrations 15,075demonstrations
Farmers participating in ICAR drone demonstrations (90,953

IArea covered by ICAR drone demonstrations 16,471ha

I[nstitutions procuring agri-drones 193

\Agri-drones procured 263

ICAR/KVKFPO project coverage 115 blocks in 55 districts
FPOs formed under ICAR project 114

INABARD RBICs supported cumulatively 10*

INABARD incubates supported 1,500+

INABARD startupsgraduated 471

INABARD FY2024-25 RBIC support 3 new RBICs; 330.91crore grant
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Interpretation:

The data demonstrate the importance of institutional support, demonstrations, training, incubation and financial
assistance in promoting technology adoption. ICAR's drone demonstrations and FPO initiatives help transfer
technology to farmers, while NABARD's incubation programmes support agri-tech startups and rural entrepreneurs.

Table.5. India's Food grain Production Trend

|Agricultural Year (Total Food grain Production (Lakh Tonnes)
2019-20 2,975.04
2020-21 3,107.42
2021-22 3,156.16
2022-23 3,296.87
2023-24 3,322.98

The Ministry of Agriculture & Farmers Welfare reported that food grain production increased from 2,975.04 lakh
tonnes in 2019-20 to 3,322.98 lakh tonnes in 2023—-24. The 202324 figure was a record final estimate.

INTERPRETATION:

Food grain production shows an overall upward trend during 2019-20 to 2023-24. This demonstrates improvement in
agricultural output, although the increase cannot by itself be attributed to precision agriculture, because production
is influenced by rainfall, area cultivated, inputs, technology, policies and other factors.

VI. RESEARCH OUTCOMES

1. Precision agriculture has created new agripreneurship opportunities through drone services, agri-techstartups,
digital advisory systems, and rural business incubation. NABARD-supported incubation centres had supported
over 1,500 incubatees and 471 startups by March 2025. (NABARD)

2. Smart farming technologies have demonstrated improvements in productivity and resource efficiency. NITI Aayog
reports that Al, IoT and precision-farming solutions have achieved upto 40% higher yield, significant pesticide-
cost reductions, and over 52 billion litres of water savings in documented applications. (Frontier Tech Repository)

3. Data-driven technologies are increasingly being transferred to farmers through demonstrations and institutional
support. ICAR reported 15,075 agri-drone demonstrations, covering 16,471 hectares and involving 90,953 farmers.
(Indian Council of Agricultural Research)

4. Agricultural institutions are strengthening rural agripreneurship and technology adoption. ICAR's FPO initiatives
and NABARD's Rural Business Incubation Centres demonstrate the growing role of research institutions and
incubation support in connecting technology, farmers, and enterprises. (Indian Council of Agricultural Research)

5. Government and institutional initiatives are creating an enabling ecosystem for digital agriculture. The Ministry of
Agriculture continues to provide comprehensive agricultural statistics and production estimates, while ICAR and
NITI Aayog support technology development, demonstrations, and digital transformation. (Desagri)

6. The overall evidence indicates that smart farming can contribute to sustainable rural development, particularly by
improving productivity, conserving resources, reducing input costs, and creating technology-based entrepreneurial
opportunities. However, the documented technology impacts are specific to particular applications and should not
be interpreted as nationwide averages. (Frontier Tech Repository)

VII. RESEARCH FINDINGS

e Smart farming technologies improve farm productivity by enabling precise monitoring, better resource use, and
timely decision-making.

e Al IoT, drones, GPS, and GIS reduce input wastage and support efficient irrigation, pest control, and crop
management.
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e Data-driven farming improves farm planning and risk management through timely and accurate agricultural
information.

e Agri-techstartups and incubation programmes promote rural entrepreneurship by creating technology-based
services and employment opportunities.

e ICAR, NABARD, and government initiatives strengthen technology adoption through training, demonstrations,
financial support, and digital platforms.

e High costs, limited digital skills, poor connectivity, and fragmented landholdings remain major barriers to wider
adoption of smart farming technologies.

VIII. RECOMMENDATIONS

e Provide financial support and subsidies to make smart farming technologies affordable for small and marginal
farmers.

e  Strengthen farmer training programmes to improve digital skills and awareness of precision farming technologies.

e Improve rural digital infrastructure by expanding internet connectivity and access to digital agricultural services.

e Promote collaboration between ICAR, agricultural universities, startups, and farmers for faster technology
development and adoption.

e Encourage agri-tech startups and rural youth through incubation, funding, and entrepreneurship development
programmes.

e Develop affordable and locally suitable technologies to promote sustainable farming and wider technology
adoption.

IX. SUGGESTIONS

Promote awareness programmes to help farmers understand the benefits of smart farming technologies.
Encourage affordable technology solutions suitable for small and marginal farmers.

Expand mobile-based agricultural advisory services to provide timely information to farmers.
Strengthen public—private partnerships for developing and promoting smart farmin gsolutions.
Encourage rural youth and women to take up agri-tech entrepreneurship and digital farmservices.
Increase field demonstrations and practical training through ICAR, KVKs, and agricultural universities.

b v =

X. CONCLUSION

Precision agriculture and data-driven farming are transforming traditional agriculture into a more efficient and
technology-driven sector. Smart technologies such as Al, IoT, drones, GPS, GIS, and data analytics improve
productivity, resource management, and farm decision-making.

The study also shows that these technologies create new opportunities for rural agripreneurship through agri-tech
startups, drone services, digital advisory services, and technology-based businesses. However, high costs, limited
digital skills, poor connectivity, and small land holdings remain major challenges.

Therefore, stronger government support, farmer training, financial assistance, digital infrastructure, and collaboration
among ICAR, agricultural universities, NABARD, agri-tech startups, and farmers are essential for wider technology
adoption. Overall, smart farming can contribute to sustainable agriculture, rural entrepreneurship, and rural economic
development.

REFERENCES

1. Food and Agriculture Organization. (2022). The State of Food and Agriculture 2022: Leveraging Automation in
Agriculture for Transforming Agrifood Systems. Rome: FAO.

2. Gebbers, R., & Adamchuk, V. I. (2010). Precision agriculture and food security. Science, 327(5967), 828-831.

3. Government ofIndia. (2021). Digital Agriculture Mission (2021-2025). Ministryof Agriculture and Farmers
Welfare, New Delhi.

4. Indian Council of Agricultural Research (ICAR). (2023). AnnualReport2022—23 . NewDelhi: ICAR.

IJIRSET © 2026 |  AnISO 9001:2008 Certified Journal | 173




II]EE ISSN (Online) : 2319 - 8753

ISSN (Print) :2347-6710

International Journal of Innovative Research in Science, Engineering and Technology

O 2N

13.
14.
15.
16.
17.
18.
19.

20.

21.

22.
23.

24.

A Two-Day National Seminar on Viksit Bharat @ 2047: Empowering Andhra Pradesh through Rural Agripreneurship
10" & 11" September 2026

Department of Management Studies, Tellakula Jalayya Polisetty Somasundaram College of PG Courses (Autonomous), Guntur, India

|Volume 15, Special Issue 2, September 2026|

Kamilaris, A., & Prenafeta-Boldu, F. X. (2018). Deep learning in agriculture: A survey. Computersand Electronics
in Agriculture, 147, 70-90.

Liakos, K.G., Busato, P., Moshou, D., Pearson, S., & Bochtis, D. (2018). Machine learning in agriculture: A review.
Sensors, 18(8), 2674.

Ministry of Agriculture and Farmers Welfare. (2023). Agricultural Statistics at a Glance 2023.

Government of India, NewDelhi.

NITI Aayog. (2021). Digital Agriculture: Transforming Indian Agriculture. Government of India, New Delhi.

. Wolfert, S., Ge, L., Verdouw, C., & Bogaardt, M.J.(2017). Big Datainsmartfarming: A review.
11.
12.

AgriculturalSystems, 153, 69—-80.

World Bank. (2023). Harvesting Prosperity: Technology and Innovation in Agriculture. Washington, DC: World
Bank.

Food and Agriculture Organization. (2023). Digital Technologies in Agriculture and Rural Areas. Rome: FAO.
United Nations. (2023). Transforming Food Systems for Sustainable Development. NewY ork: United Nations.
Ministry of Electronics and Information Technology. (2023). Digital India Annual Report 2022-23.

Government of India, New Delhi.

National Bank for Agriculture and Rural Development (NABARD). (2023). Annual Report 2022-23.

Mumbai: NABARD.

Sharma, R., & Singh, P. (2023). Smart farming technologies and sustainable agricultural development in India.
International Journal of Agricultural Sciences, 15(2), 145-156.

Kumar, A., & Singh, R. (2022). Adoption of precision agriculture technologies among Indian farmers:
Opportunities and challenges. Journal of Agribusiness and Rural Development, 64(3), 225-236.

Food and Agriculture Organization. (2021). Digital Agriculture Strategy: Supporting Sustainable Food Systems.
Rome: FAO.

Ministry of Rural Development. (2023). Rural Development Report 2023. Government of India, New Delhi.

World Economic Forum. (2022). Innovation with a Purpose: The Role of Technology in Sustainable Agriculture.
Geneva: World Economic Forum.

OECD. (2022). Digital Opportunities for Better Agricultural Policies. Paris: Organisation for Economic Co-
operation and Development.

IJIRSET © 2026 |  AnISO 9001:2008 Certified Journal | 174




R Y SR
1JIRSET!

International Journal of Innovative Research in Science, Engineering and Technology

ISSN (Online) : 2319 - 8753
ISSN (Print) :2347-6710

A Two-Day National Seminar on Viksit Bharat @ 2047: Empowering Andhra Pradesh through Rural Agripreneurship
10" & 11" September 2026

Department of Management Studies, Tellakula Jalayya Polisetty Somasundaram College of PG Courses (Autonomous), Guntur, India

|Volume 15, Special Issue 2, September 2026|

Transforming Farmers into Agri-Enterprise Leaders

Dr. Preeti Thakur
Associate Professor, Department of Management Studies, Vignan’s Foundation for Science, Technology & Research

(VFSTR), AP, India

ABSTRACT: The agricultural sector is undergoing significant transformation due to technological advancement,
changing consumer preferences, market integration, sustainability concerns, and increasing competition. These changes
require farmers to move beyond their traditional role as primary producers and increasingly engage in entrepreneurial,
value-added, and market-oriented activities. In this context, transforming farmers into agri-enterprise leaders has
emerged as an important pathway for strengthening rural livelihoods, agricultural competitiveness, and sustainable
enterprise development. The present study aims to identify and synthesize the key factors that contribute to the
transformation of traditional farmers into capable and competitive agri-enterprise leaders. The study adopts a
conceptual and descriptive research design based on a thematic review of existing academic and institutional literature
related to agricultural entrepreneurship, digital agriculture, innovation, technology adoption, market connectivity, value
addition, and farmer empowerment. The analysis identifies seven interconnected dimensions influencing farmer
transformation: entrepreneurial capability, innovation and technology adoption, digital literacy and access, market
connectivity, value addition, financial and institutional support, and leadership and entrepreneurial ecosystems. The
findings indicate that entrepreneurial capabilities, including opportunity recognition, decision-making, resource
mobilisation, risk management, financial planning, and marketing, form the foundation of agri-enterprise development.
Digital technologies further enhance access to information, markets, advisory services, and business opportunities;
however, inadequate infrastructure, affordability constraints, and limited digital literacy may restrict their effective
adoption. The study also highlights the importance of value addition, branding, processing, direct marketing, and
stronger market linkages in enabling farmers to participate in higher-value segments of agricultural value chains.
Furthermore, coordinated institutional support from governments, agricultural universities, financial institutions,
technology providers, extension systems, and farmer organisations is essential for creating an enabling entrepreneurial
ecosystem. The study concludes that farmer transformation is a multidimensional and ecosystem-driven process
requiring simultaneous development of entrepreneurial, digital, managerial, financial, and leadership capabilities.
Strengthening these interconnected dimensions can facilitate the emergence of innovative, market-oriented,
competitive, and sustainable agri-enterprise leaders.

KEYWORDS: Agri-entrepreneurship, Farmers, Agriculturallnnovation, Agriculture, RuralEntrepreneurship,
ValueAddition, Farmer Leadership

I. INTRODUCTION

Agriculture continues to be a major source of livelihood, employment, and economic activity, particularly in
developing economies. However, contemporary agriculture is undergoing a significant transformation driven by
technological advancements, changing consumer preferences, increasing market integration, evolving value chains,
sustainability concerns, and growing competition. In this changing environment, the role of farmers is no longer limited
to agricultural production. Farmers are increasingly expected to understand markets, identify emerging opportunities,
adopt innovations, manage resources efficiently, and participate in activities beyond the farm gate. Consequently, the
future of agriculture increasingly depends on farmers' ability to evolve from traditional producers into entrepreneurs
capable of creating, managing, and expanding agricultural enterprises.

Agricultural entrepreneurship provides an important pathway for facilitating this transformation. Kahan (2012)
emphasises that entrepreneurial farmers require the ability to identify opportunities, organise resources, make informed
decisions, manage risks, and respond to changing market conditions. Such capabilities enable farmers to diversify their
economic activities and participate in value-added areas such as food processing, packaging, branding, direct
marketing, agricultural services, and technology-enabled enterprises. By participating in multiple stages of the
agricultural value chain, farmers can move beyond dependence on the sale of raw agricultural produce and assume a
more active role in value creation and enterprise development. Thus, transforming farmers into agri-enterprise leaders
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requires not only improvements in agricultural productivity but also the development of entrepreneurial thinking,
business competencies, innovation, and leadership capabilities.

Technological advancement has further accelerated the potential for this transition. Digital agriculture and related
technologies can provide farmers with access to agricultural information, market intelligence, advisory services,
financial services, and wider communication networks. However, the benefits of digital transformation are not equally
accessible to all farmers. Constraints related to infrastructure, affordability, digital literacy, and skills can limit the
ability of smallholder farmers to effectively utilise digital technologies (Gumbi et al., 2023). Therefore, technology
alone cannot transform farmers into successful agri-enterprise leaders. Its potential depends on farmers' capabilities and
the presence of an enabling environment that supports technology adoption, learning, innovation, and market
participation.

Against this background, the transformation of farmers into agri-enterprise leaders should be understood as a
multidimensional process rather than a simple transition from farming to business. It requires the integration of
entrepreneurial capability development, innovation, digital readiness, market connectivity, value addition, financial
access, and institutional support. Governments, agricultural institutions, financial organisations, technology providers,
extension systems, farmer organisations, and market actors have an important role in creating an entrepreneurial
ecosystem that enables farmers to develop and sustain agricultural enterprises.

Therefore, the present study examines the key dimensions influencing the transformation of traditional farmers into
agri-enterprise leaders through a conceptual and literature-based approach. By synthesising existing literature on
agricultural entrepreneurship, innovation, digital agriculture, market access, value addition, and institutional support,
the study develops an integrated understanding of farmer transformation. The study further identifies the major
challenges that may restrict this transition and proposes strategies and recommendations for strengthening farmers'
entrepreneurial and leadership potential. In doing so, the paper contributes to the broader discussion on agricultural
transformation by positioning farmers not merely as producers, but as entrepreneurs, innovators, and leaders capable of
contributing to value creation, rural enterprise development, and a more competitive agricultural sector.

II. REVIEW OF LITERATURE

The transformation of farmers into agri-enterprise leaders requires a fundamental shift from traditional production-
oriented farming towards an entrepreneurial, innovative, and market-oriented approach. Kahan (2012) explains that
entrepreneurial farmers require capabilities such as opportunity identification, decision-making, resource organization,
risk management, and responsiveness to changing market conditions. These capabilities enable farmers to diversify
beyond conventional agricultural production into value-added activities, agricultural processing, branding, marketing,
and other farm-based enterprises. Innovation further strengthens this transition, as the adoption of new technologies,
production methods, marketing approaches, and business models can improve productivity, competitiveness, and
income opportunities. However, the literature suggests that innovation adoption depends not only on farmers'
willingness but also on their access to knowledge, skills, infrastructure, finance, and institutional support. Therefore,
the emergence of farmers as agri-enterprise leaders requires the simultaneous development of entrepreneurial
capabilities and the capacity to innovate within an increasingly competitive agricultural environment.

Digital transformation and institutional ecosystems have also emerged as important enablers of agri-enterprise
development. Gumbi et al. (2023) highlight that digital agriculture can improve farmers' access to agricultural
information, markets, advisory services, and other opportunities, although challenges related to infrastructure,
affordability, and digital literacy remain significant. Similarly, Yuan and Sun (2024) emphasise the potential of digital
transformation to improve productivity and income opportunities while supporting rural development. Improved market
connectivity and value addition through processing, packaging, branding, and direct marketing can further enable
farmers to move beyond primary production and participate in higher-value agricultural activities. However,
transforming farmers into agri-enterprise leaders requires a supportive entrepreneurial ecosystem involving government
institutions, agricultural universities, financial institutions, technology providers, and market actors. Thus, existing
literature collectively indicates that entrepreneurial skills, innovation, digital capabilities, market access, value addition,
and institutional support are interconnected factors enabling farmers to evolve from traditional producers into
competitive agri-enterprise leaders.
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Although existing studies have examined agricultural entrepreneurship, digital agriculture, technology adoption, market
access, and farmer empowerment, these dimensions are often examined independently. Limited attention has been
given to integrating these interconnected factors to explain the broader transformation of traditional farmers into agri-
enterprise leaders. This creates a need for a more integrated perspective that considers both individual-level capabilities
and ecosystem-level support mechanisms. Therefore, the present study brings together entrepreneurial capabilities,
innovation, digital readiness, market connectivity, value addition, and institutional support to provide an integrated
understanding of farmer transformation. By synthesising these dimensions, the study contributes to the existing
literature by presenting a broader conceptual perspective on how traditional farmers can transition from primary
agricultural producers to innovative, market-oriented, and sustainable agri-enterprise leaders.

III. METHODOLOGY

The present study adopts a conceptual and descriptive research design based on a review of existing literature. The
study examines academic publications and institutional literature relating to agricultural entrepreneurship, digital
agriculture, smallholder farmers, technology adoption, and farmer empowerment. The literature was analyzed using a
thematic approach, and major themes were identified based on their relevance to the transformation of farmers into
agri-enterprise leaders. The identified dimensions include entreprencurial capabilities, innovation and technology
adoption, digital literacy and digital access, market connectivity, value addition, financial and institutional support, and
leadership and entrepreneurial ecosystems. The study does not use primary survey data; therefore, the data analysis and
findings are based on the synthesis and interpretation of existing literature. This approach enables the study to develop
a comprehensive understanding of the key factors and supporting mechanisms involved in transforming traditional
farmers into capable, innovative, and sustainable agri-enterprise leaders.

IV. DATA ANALYSIS AND INTERPRETATION

The thematic analysis of the existing literature identified several interconnected dimensions that collectively influence
the transformation of traditional farmers into agri-enterprise leaders. Entrepreneurial capability emerged as a
fundamental dimension because it enables farmers to recognise and exploit business opportunities, make strategic
decisions, organise resources, and manage risks associated with enterprise development. Innovation was identified as
another important driver, as the adoption of improved production practices, technologies, and business models can
enhance productivity, diversification, and competitiveness. Digital agriculture and digital literacy further support this
transformation by improving farmers' access to agricultural information, markets, advisory services, and digital
business opportunities. However, the effective use of these technologies depends on farmers' digital skills, accessibility,
affordability, and supporting infrastructure.

The analysis further demonstrates that market connectivity and value addition are essential for enabling farmers to
move beyond their traditional role as primary producers. Improved connections with consumers, buyers, retailers, and
other market participants can create new business opportunities and strengthen farmers' participation in agricultural
value chains. Similarly, activities such as processing, packaging, branding, and direct marketing enable farmers to
capture greater economic value from agricultural products and develop sustainable agri-enterprises. Institutional
support acts as an important enabling mechanism by providing access to training, finance, infrastructure, technology,
and market networks. Thus, the findings collectively suggest that transforming farmers into agri-enterprise leaders is a
multidimensional process in which entrepreneurial capabilities, innovation, digital readiness, market participation,
value addition, and institutional support operate together. Strengthening these interconnected dimensions can enable
farmers to evolve from traditional agricultural producers into innovative, market-oriented, and competitive agri-
enterprise leaders.

V. RESEARCH OUTCOMES AND FINDINGS

Based on the literature analysis, the following major findings are identified:

The literature analysis indicates that transforming farmers into agri-enterprise leaders requires capabilities that extend
beyond traditional agricultural knowledge. Farmers need entrepreneurial competencies such as opportunity recognition,
decision-making, resource mobilisation, risk management, financial planning, and marketing to identify and exploit
emerging agricultural opportunities (Kahan, 2012). Innovation and technology adoption further contribute to this
transformation by improving access to agricultural information, markets, financial services, and other business
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opportunities. Recent studies also demonstrate that digital technology adoption and digital skills can positively
influence farmers' agricultural entrepreneurial activities (Gao et al., 2023; Liu et al., 2024). However, the benefits of
digital technologies depend on accessibility, affordability, infrastructure, and farmers' ability to effectively use digital
tools. Gumbi et al. (2023) identified digital infrastructure, affordability, and limited digital literacy as significant
challenges for smallholder farmers. Therefore, entrepreneurial capability and digital capability development should be
strengthened simultaneously to enable farmers to participate effectively in an increasingly technology-driven
agricultural environment.

The findings further highlight the importance of value addition and market connectivity in developing sustainable agri-
enterprises. Activities such as processing, packaging, branding, and direct marketing can enable farmers to move
beyond the sale of raw agricultural products and participate in higher-value segments of agricultural value chains.
Digitalisation can also improve market access, information availability, decision-making, and income opportunities,
although barriers such as limited connectivity, inadequate infrastructure, affordability, and low digital literacy may
restrict its widespread adoption (Yuan & Sun, 2024). Furthermore, the transition from traditional farming to enterprise
leadership cannot depend exclusively on individual farmer efforts. Supportive institutional ecosystems involving
governments, agricultural universities, financial institutions, technology providers, extension systems, and farmer
organisations are essential for facilitating technology adoption, enterprise development, and market participation.

Based on these findings, the study recommends strengthening entrepreneurship development and digital literacy
programmes among farmers, with training in business planning, financial management, marketing, communication,
leadership, and the effective use of digital agricultural platforms. Governments and supporting institutions should
facilitate access to affordable finance, processing and storage facilities, branding support, and stronger market linkages.
Collaborative approaches among agricultural universities, government agencies, financial institutions, technology
providers, and farmer organisations are particularly important for creating an enabling agri-enterprise ecosystem (FAO,
2023). Furthermore, successful farmer entrepreneurs can act as mentors and knowledge leaders for other farmers. Such
integrated interventions can facilitate the transformation of farmers from traditional agricultural producers into
innovative, competitive, and sustainable agri-enterprise leaders.

VI. CHALLENGES AND STRATEGIES TO OVERCOME THEM

The transformation of farmers into agri-enterprise leaders is challenged by several interconnected financial,
technological, infrastructural, market-related, and capability constraints. Limited access to finance, inadequate
infrastructure, insufficient entrepreneurial and business skills, weak market linkages, and restricted access to
technology can prevent farmers from expanding beyond traditional agricultural production. Digital transformation,
although offering opportunities for improved access to agricultural information, markets, and services, is also
constrained by inadequate digital infrastructure, affordability issues, and limited digital literacy and skills among
smallholder farmers (Gumbi et al., 2023). Yuan and Sun (2024) further highlight that effective digital transformation
requires coordinated efforts at government, technology-provider, and farmer levels, including improved policy support,
affordable and user-friendly technologies, and stronger digital capabilities. Therefore, overcoming these challenges
requires an integrated strategy involving entrepreneurship and leadership training, digital literacy development,
affordable financial support, improved infrastructure, value-addition facilities, and stronger market connectivity.
Collaboration among governments, agricultural universities, financial institutions, technology providers, extension
systems, and farmer organisations can create an enabling entrepreneurial ecosystem that supports innovation and
enterprise development. By addressing these interconnected barriers through coordinated institutional and capacity-
building interventions, traditional farmers can be better equipped to transition into innovative, competitive, and
sustainable agri-enterprise leaders.

VII. RECOMMENDATIONS AND SUGGESTIONS

Based on the findings of the reviewed literature, the transformation of farmers into agri-enterprise leaders requires an
integrated approach that strengthens entrepreneurial, technological, financial, and leadership capabilities. Agricultural
training and extension programmes should move beyond traditional production-oriented knowledge and incorporate
entrepreneurship development, business planning, resource management, risk management, marketing, and leadership
skills. Kahan (2012) emphasised that successful entrepreneurial farming requires farmers to recognise opportunities,
organise resources, manage risks, and respond effectively to changing market conditions. Furthermore, value-chain
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partnerships and continuous learning can strengthen farmer entrepreneurship by facilitating access to financial
resources, knowledge, and market information (Manyise & Dentoni, 2021). Therefore, capacity-building programmes
should focus on developing farmers not only as agricultural producers but also as entreprencurs capable of identifying
and exploiting emerging business opportunities.

Digital literacy and technology adoption should also be strengthened through practical, accessible, and farmer-oriented
training programmes. Farmers should be supported in using smartphones, digital agricultural platforms, online
marketing channels, and digital information services to improve agricultural and business decision-making. Gumbi et
al. (2023) identified digital infrastructure, affordability, and digital literacy as major challenges affecting the adoption
of digital agriculture among smallholder farmers. Therefore, technology promotion should be accompanied by
investments in digital infrastructure and programmes that improve farmers' digital skills and accessibility.
Strengthening market connectivity is equally important, as improved access to markets and alternative marketing
channels can increase farmers' income opportunities and participation in agricultural value chains (Pingali et al., 2019;
Linking Farmers to Markets, 2024). Digital platforms and e-commerce can further expand farmers' market visibility
and connections with consumers and buyers.

Finally, institutional support, financial inclusion, value addition, and collaborative entrepreneurial ecosystems should
be strengthened to facilitate sustainable agri-enterprise development. Farmers should have improved access to
processing, packaging, storage, branding, and marketing facilities, enabling them to participate in higher-value
segments of agricultural value chains. FAO (Kelly, 2012) highlights the importance of institutional innovations, farmer
organisational models, strategic value addition, and stronger farmer—buyer relationships in supporting agribusiness-led
development. Access to finance should also be strengthened because financial resources remain an important constraint
for smallholder enterprise development (Gumbi et al., 2023). Agricultural universities, government agencies, financial
institutions, technology providers, extension systems, and farmer organisations should therefore collaborate to create
integrated support systems. Such coordinated interventions, combined with mentoring and knowledge sharing from
successful farmer entrepreneurs, can facilitate the transition of farmers from traditional producers into innovative,
competitive, and sustainable agri-enterprise leaders.

VIII. CONCLUSION

The transformation of farmers into agri-enterprise leaders represents a significant shift from traditional production-
oriented agriculture towards an entrepreneurial, innovative, and market-driven approach. The present study
demonstrates that this transformation depends on the combined development of entrepreneurial capabilities, innovation,
digital readiness, market connectivity, value addition, and institutional support. While digital technologies and
emerging market opportunities can enable farmers to expand beyond primary production, challenges related to finance,
infrastructure, digital literacy, and market access continue to restrict their entrepreneurial potential.

The study concludes that sustainable farmer transformation requires an integrated entrepreneurial ecosystem involving
governments, agricultural institutions, financial organisations, technology providers, and market actors. Strengthening
farmers' business and leadership capabilities, improving access to technology and finance, and promoting value
addition and stronger market linkages can enable farmers to participate more effectively in agricultural value chains.
Thus, supporting farmers not merely as producers but as entrepreneurs, innovators, and leaders can contribute to
stronger rural enterprises, improved economic opportunities, and a more competitive agricultural sector.
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