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Abstract

This study examines how digital technologies empower women entrepreneurs in Uttar Pradesh's MSME
sector, focusing on four key urban centers - Noida, Ghaziabad, Lucknow, and Kanpur. Using 2023-24
data, we employed a mixed-methods approach combining 50 case studies with surveys of 300 women-
led businesses to understand digital adoption patterns and their impacts. Our findings reveal 74% of UP's
women entrepreneurs now use digital tools, showing a 20% increase from pre-pandemic levels. E-
commerce adoption proves particularly transformative, with 60% of businesses reporting 30-45%
revenue growth after joining platforms like Meesho and Amazon. Digital payments show even greater
penetration, with 85% using UPI - a dramatic rise from 38% in 2019. Social commerce through
WhatsApp (72% adoption) helps 68% of businesses reduce customer acquisition costs by 25-35%.
However, significant barriers remain. A striking 55% of respondents lack advanced digital skills,
especially in data analytics (12% proficiency) and digital marketing (18% competency). Cybersecurity
concerns persist, with 38% experiencing online harassment or fraud. We identified a 25% productivity
gap between fully digitized businesses and partial adopters, emphasizing the value of comprehensive
digital integration. Regional disparities emerge clearly - Noida (82%) and Ghaziabad (78%) show higher
digital adoption than Lucknow (70%) and Kanpur (66%), reflecting infrastructure and awareness gaps.
Government initiatives yield mixed results: while 58% use the UP Digital Seva Portal, only 32%
understand its advanced features. PM SVANidhi shows 65% awareness but just 42% utilization due to
complex processes. The study recommends: (1) localized digital literacy programs in regional languages,
(2) simplified access to government schemes, (3) targeted cybersecurity training, and (4) better
integration of state initiatives like ODOP with e-commerce platforms. These measures could help bridge
the existing digital divide while capitalizing on UP's growing tech-enabled entrepreneurial ecosystem.
Our findings offer valuable insights for policymakers aiming to enhance women's participation in UP's
digital economy. The research highlights both the tremendous potential of digital tools to transform
women-led MSMEs and the persistent challenges that require targeted interventions. By addressing
these gaps, Uttar Pradesh can unlock significant economic growth while advancing gender equality in
the entrepreneurial landscape.
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1. Introduction

The Micro, Small, and Medium Enterprise (MSME) sector is a vital pillar of India’s economy,
contributing 30% to the GDP and employing over 110 million people (Ministry of MSME, 2024). In
Uttar Pradesh (UP), MSMEs play an even more critical role, accounting for 60% of industrial
employment and 40% of the state’s manufacturing output (UP MSME Report, 2024). Despite this
significance, women’s participation in entrepreneurship remains disproportionately low. Only 12.5% of
MSMEs in UP are owned by women, compared to the national average of 20% (NITI Aayog, 2023).
This gender gap highlights systemic barriers that restrict women from fully engaging in economic
activities, even as digital transformation reshapes business landscapes globally. The COVID-19
pandemic accelerated digital adoption across industries, with India witnessing an unprecedented surge
in e-commerce, digital payments, and online business tools. In Uttar Pradesh, UPI transactions grew by
185% between 2020 and 2023 (RBI, 2023), and platforms like Meesho, Amazon, and WhatsApp
Business became essential for small businesses. However, women entrepreneurs have not equally
benefited from this digital revolution. A FICCI (2023) survey found that only 38% of women-led
MSMEs in UP’s tier-2 cities have fully digitized operations, compared to 65% in Delhi-NCR, indicating
a significant urban-rural and gender divide.

Digital tools offer transformative potential for women entrepreneurs, enabling greater market access,
financial inclusion, and operational efficiency. E-commerce platforms allow small businesses to reach
national and global customers, while digital payments reduce dependency on cash transactions. Social
media and WhatsApp Business provide low-cost marketing solutions, and cloud-based software helps
streamline inventory and customer management. Despite these advantages, women in UP face three
major challenges: limited digital infrastructure, sociocultural restrictions, and a lack of targeted training.

Digital Infrastructure Gaps

One of the biggest obstacles is uneven internet penetration and device accessibility. While urban centers
like Noida and Ghaziabad have robust digital ecosystems, rural and semi-urban areas lag behind.
According to TRAI (2024), only 32% of women in UP’s rural MSMEs have access to high-speed
broadband. Additionally, smartphone ownership among women in UP is just 45%, compared to 68%
among men (NFHS-6, 2023). This disparity limits their ability to leverage mobile-first business
solutions like UPI, online marketplaces, and digital banking.

Sociocultural Barriers

Beyond infrastructure, deep-rooted gender norms hinder women’s digital participation. Many women
entrepreneurs face familial restrictions on social media usage, online financial transactions, or even
owning a smartphone. A 2023 survey revealed that 42% of women entrepreneurs in UP rely on male
family members to handle digital payments, reducing their financial autonomy. Cybersecurity concerns
further exacerbate this issue—38% of women reported experiencing online fraud or harassment (UP
Cyber Cell, 2024), discouraging them from adopting digital tools.

Skill and Awareness Deficits

Even when women have access to technology, low digital literacy remains a critical barrier. Only 18%
of women entrepreneurs in UP have received formal training in digital marketing or e-
commerce (NASSCOM, 2023). Many struggle with advanced tools like CRM software, data analytics,
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and digital advertising, limiting their competitiveness. Government schemes like PM SVANidhi and

ODOP aim to bridge this gap, but awareness remains low—65% of women know about these programs,

but only 42% utilize them due to complex application processes and lack of local language support.

Research Objectives

1. This study examines how digital innovation can empower women entrepreneurs in UP’s MSME
sector by addressing the following questions:

2. What is the current level of digital adoption among women-led MSMEs in key UP cities?

3. Which digital tools (e-commerce, UPI, social commerce) have the strongest impact on business
growth?

4. What are the primary barriers preventing women from embracing digital transformation?

5. How effective are existing government policies in promoting women’s digital entrepreneurship?

1.2 Research Problem

Women entrepreneurs in Uttar Pradesh's MSME sector face significant digital adoption barriers,

including: (1) stark infrastructure disparities (only 38% in tier-2 cities have business smartphones vs

72% in NCR); (2) severe skills gaps (<15% proficient in digital tools); and (3) low awareness of

government schemes (68% unaware of Digital Seva/ODOP). These challenges create a widening digital

gender divide, limiting business growth and competitiveness. The study examines these barriers to

develop targeted interventions—improved digital infrastructure, vernacular training programs, and

streamlined policy access—to foster inclusive digital empowerment and bridge the gender gap in UP's

entrepreneurial ecosystem.

2. Review of Literature

2.1 Theoretical Foundations

The study draws upon three key theoretical frameworks to analyze digital empowerment of women
entrepreneurs. Van Dijk's (2020) Digital Divide Theory provides a structural understanding of
technological inequalities, particularly relevant given UP's urban-rural tech disparities. The Gender and
Technology Framework (Huyer, 2018) explains how sociocultural norms create gendered barriers in
technology adoption, evident in UP's low female digital participation. Lastly, the Unified Theory of
Acceptance and Use of Technology (Venkatesh et al., 2016) helps analyze factors influencing women's
adoption of digital tools, including performance expectancy and social influence.

2.2 Global Perspectives on Women's Digital Entrepreneurship

International studies demonstrate digital technologies' transformative potential for women entrepreneurs.
The World Bank's (2023) global survey across 58 countries revealed that e-commerce adoption increases
women-led microbusiness revenues by 35-42%. However, UNESCO's (2022) cross-country analysis
highlights persistent challenges: women are 21% less likely to own smartphones and 32% less likely to
use mobile internet than men in developing economies. Notable success stories include Indonesia's
"Pandai" digital literacy program, which increased women's e-commerce participation by 28% within
two years (ADB, 2023).

2.3 Digital Transformation in Indian MSMEs

Recent Indian studies show mixed progress in women's digital entrepreneurship. RBI's (2023) report
documents 185% growth in women's UPI transactions since 2020, yet NSSO's 78th Round (2023)
reveals only 22% of women MSME owners use advanced digital tools. The Digital Gender Atlas (NITI
Aayog, 2023) identifies UP as having India's third-largest gender gap in digital access, with rural women
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facing particular disadvantages. [IM-Bangalore's (2023) study of 1,200 women entrepreneurs found that

digital tool adoption increases profitability by 18-25%, but highlights significant regional variations.

2.4 Uttar Pradesh-Specific Studies

e State-level research uncovers unique challenges in UP's context:

e Infrastructure Gaps: TRAI (2024) reports only 32% of women entrepreneurs in UP's tier-3 cities
have 4G access, compared to 68% in tier-1 cities.

e Cultural Barriers: A Lucknow University study (2023) found 42% of women entrepreneurs require
male family members' approval for digital transactions.

¢ Policy Implementation: The UP MSME Directorate's (2023) evaluation shows only 28% utilization
of the Digital Seva Portal among eligible women entrepreneurs.

2.5 Digital Payment Revolution

The UPI boom presents both opportunities and challenges:

e Adoption Rates: NPCI data (2024) shows 72% of women MSMEs in UP now use UPI, up from
28% in 2019.

e Security Concerns: UP Cyber Cell's (2023) report documents 12,346 digital fraud cases targeting
women entrepreneurs, creating trust barriers.

2.6 E-Commerce Platforms' Role

Platform-led initiatives show promise but face limitations:

e Success Stories: Meesho's "Women Entrepreneurship Program" enrolled 48,000 UP sellers in 2023,
with 62% reporting income growth (Meesho-LEAD Report, 2024).

e Barriers: Flipkart's internal study (2023) found only 18% of women sellers in UP use analytics
tools, compared to 39% in Maharashtra.

2.7 Government Initiatives

Analysis of key schemes reveals implementation gaps:

e PM SVANidhi: While 65% awareness exists, only 42% utilization due to documentation
requirements (SIDBI, 2023).

e ODOP Digital: Increased online sales by 40% for participants but reaches just 22% of eligible
women (MSME Ministry, 2024).

2.8 Emerging Technologies

Limited but growing evidence shows:

e Al Adoption: Only 8% of women entrepreneurs use Al tools, primarily for customer service
(NASSCOM, 2024).

e Social Commerce: WhatsApp Business usage grew 89% among UP women entrepreneurs (2022-
24), but mainly for basic communication (Meta-LEAD, 2024).

2.9 Research Gaps

Existing literature lacks:

e City-wise comparative studies within UP

e Longitudinal impact assessments of digital training

e Analysis of vernacular digital tool effectiveness

e Intersectional studies considering caste/class dimensions

2.10 Conceptual Framework

The study synthesizes these insights into an Integrated Digital Empowerment Model examining:
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Access Factors: Infrastructure, device affordability

Agency Factors: Digital literacy, decision-making autonomy

Enabling Environment: Policy support, social norms

3. Research Methodology

This study employs a mixed-methods research design to comprehensively analyze the role of digital
innovation in empowering women entrepreneurs across Uttar Pradesh’s MSME sector. The approach
integrates quantitative surveys, qualitative case studies, and big data analytics to ensure robust,
multi-dimensional insights. A stratified random sampling technique was used to capture sectoral and
geographical diversity, covering 300 women-led MSMEs across four key urban centers—Noida,
Ghaziabad, Lucknow, and Kanpur. The sample distribution ensures balanced representation
from handicrafts, food processing, textiles, and service-based enterprises, allowing for comparative
analysis across industries and locations. Additionally, 50 in-depth case studies provide nuanced
qualitative insights into challenges and success stories, while scraped e-commerce data (12,000
product listings) enables price benchmarking and competitive analysis. This triangulated methodology
enhances the validity and applicability of findings for policymakers, entrepreneurs, and development
agencies.

Table 1: Sample Distribution by Sector and City

Sector/City | Noida Ghaziabad | Lucknow Kanpur Total
Handicrafts | 18 15 22 20 75
Food 20 18 16 12 66
Processing

Textiles 22 25 18 20 85
Services 15 17 19 23 74
Total 75 75 75 75 300

3.1 Data Collection Instruments

1. Digital Maturity Index: 15 parameters across:

o Infrastructure (weight: 25%)

o Skills (20%)

o Integration (30%)

o Innovation (25%)

2. Impact Metrics:

o Revenue per digital tool (%)

o Customer acquisition cost reduction (%)

o Order fulfillment time (hours)

3.2 Analysis

How digital tools impact businesses differently across revenue quantiles, revealing disparities between
micro and small enterprises. Social Network Analysis (SNA) maps peer-learning clusters among
women entrepreneurs using interaction data from WhatsApp groups and industry associations,
identifying key knowledge-sharing nodes. Sentiment Analysis of policy-related social media
conversations (12,000 tweets/posts) evaluates perceptions of government schemes using NLP
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techniques. These mixed methods combine econometric rigor with behavioral insights, enabling both
statistical validation (p<0.05) and contextual understanding of digital adoption patterns in UP's gendered
entrepreneurial ecosystem.

4. Results and Discussion

4.1 Digital Adoption Landscape

The study reveals striking disparities in digital adoption across Uttar Pradesh’s urban centers. As shown
in Table 2, Noida leads with 92% basic digital adoption (smartphones, UPI), while Kanpur lags
at 72%, reflecting infrastructural and awareness gaps. Advanced tools like IoT (15% in Noida vs. 5%
in Kanpur) and analytics software (42% vs. 22%) show even wider divides, underscoring the urban-
rural tech chasm. Sectorally, textiles outpace food processing by 18% in e-commerce adoption, likely
due to higher export opportunities. Statistical significance (p<0.05) confirms these patterns are not
random, emphasizing the need for targeted, location-specific interventions to bridge inequities.

Table 2: Adoption Rates by Tool Category (%)

Tool Type Noida Ghaziabad | Lucknow Kanpur p-value
Basic Digital | 92 88 78 72 0.003*
Ercommerce | (o 62 55 48 0.012*
Platforms

Advanced ) 38 28 22 0.001*
Analytics

IoT Devices | 15 12 8 5 0.021*

4.2 Business Performance Impacts

Digital transformation delivers measurable efficiency gains, as evidenced in Table 3. Order processing
time halves (48 to 22 hours) post-digitization, while customer complaints drop by 61%, attributed to
CRM tools and automated tracking. Notably, the working capital cycle shortens by 35% (63 to 41
days) due to faster UPI payments and inventory apps. These improvements are statistically significant
(p<0.01), validating that comprehensive digitization—not just basic tool use—drives productivity.
However, the benefits remain uneven; businesses using 3+ digital tools report 2.1x higher revenue
growth than partial adopters, highlighting the "digital threshold" for transformative impact.

Table 3: Operational Improvements Post-Digitization

Metric Pre-Digital Post-Digital % Change p-value
Order
Processing 48 hrs 22 hrs -54% 0.001*
Time
Cust

ustomer 18/month 7/month -61% 0.003%
Complaints
Working

63d 41d -359 0.008*
Capital Cycle ays ays i
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Key Takeaways:

1. Adoption Gaps: Tier-2 cities need infrastructure boosts and skill training to match NCR’s digital
penetration.

2. Performance Links: Full digitization (not piecemeal adoption) unlocks operational efficiencies.

3. Policy Implication: Schemes should prioritize bundled digital solutions (e.g., UPI + inventory
apps) over standalone tools.

4.3 Barrier Analysis

The study identifies four critical barriers hindering digital adoption among women entrepreneurs in Uttar

Pradesh, ranked by severity in Table 4. Digital literacy emerges as the foremost challenge (mean

score: 4.2/5), with many respondents struggling to operate basic business apps. Cybersecurity concerns

follow closely (3.9/5), exacerbated by high-profile fraud cases like QR code scams. Sociocultural

constraints remain significant, as family resistance (3.5/5) often limits women's independent access to

technology. Infrastructure costs (3.3/5), while less severe, still pose substantial hurdles for cash-strapped

micro-enterprises. Qualitative insights reveal how these barriers manifest in practice - from male family

members controlling business accounts to substantial financial losses from digital fraud, creating a

climate of technological apprehension.

Table 4: Constraint Ranking by Severity (1-5 scale)

Constraint Mean Score Std. Dev.
Digital Literacy 4.2 0.8
Cybersecurity Fears 3.9 0.7
Family Resistance 3.5 1.1
Infrastructure Costs 33 0.9

4.4 Policy Effectiveness

Despite numerous government initiatives, Table 5 reveals critical gaps in scheme utilization that
undermine their potential impact. A staggering 68% of respondents cite documentation complexity as
the primary barrier, with many women entrepreneurs struggling to navigate bureaucratic requirements.
The lack of local language support (52%) disproportionately affects non-Hindi speakers and those with
limited education. Perhaps most damaging are delayed disbursements (45%), which erode trust in
digital subsidy programs. These implementation challenges persist even for high-profile schemes like
PM SVANidhi and ODOP Digital, suggesting that current policy designs fail to account for the ground
realities facing women-led MSMESs in UP's diverse socioeconomic landscape.

Table 5: Scheme Utilization Barriers

Barrier % Responses
Documentation Complexity 68%
Lack of Local Language Support 52%
Delayed Subsidy Disbursement 45%

Key Implications:

1. Digital training programs must address both technical skills and cybersecurity awareness

2. Policy simplification through vernacular interfaces and reduced paperwork could boost uptake
3. Gender-sensitive design is needed to overcome sociocultural barriers in tech adoption
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5. Conclusion and Recommendations

This study reveals that while digital adoption among women entrepreneurs in Uttar Pradesh has grown

significantly (74% using digital tools), persistent barriers—including infrastructure gaps, skill

deficiencies, and policy implementation challenges—hinder equitable participation. The research

demonstrates that fully digitized businesses achieve 25-40% higher productivity, yet regional disparities

(Noida 92% vs. Kanpur 72% in basic digital adoption) and sociocultural constraints (55% lacking

advanced skills) perpetuate a digital gender divide. To bridge this gap, we recommend: (1) localized

digital literacy programsin regional languages targeting cybersecurity and advanced tools;

(2) simplified, vernacular interfaces for government schemes like ODOP and PM SVANidhi to boost

utilization beyond current 42%; and (3) public-private partnerships to provide affordable bundled digital

solutions (e.g., UPI + inventory apps). For policymakers, prioritizing gender-sensitive design in digital

initiatives and establishing district-level cyber-safe hubs could unlock UP's potential as a leader in

inclusive digital entrepreneurship, driving both economic growth and gender equity. Future research

should track longitudinal impacts of these interventions while exploring Al and blockchain applications

for women-led MSMEs.

5.1 Actionable Recommendations

To digitally empower the MSME sector in India, the following actionable recommendations are

proposed:

Mandate Vernacular Digital Training in All MSME Schemes

e Most women entrepreneurs face difficulties in using digital tools due to a lack of understanding of
English and technical jargon.

e Government schemes such as PMEGP, MUDRA, and Udyam Registration should include online
training modules in Hindi and regional languages.

e Digital literacy campaigns should be conducted in rural areas to educate women on UPI, e-
commerce platforms, and social media marketing.

Create Women-Only E-Commerce Clusters with Cybersecurity Support

e Special e-commerce hubs should be established for women entrepreneurs, providing free website
hosting, digital payment gateways, and cybersecurity protection against fraud.

e NITI Aayog and Digital India Mission should organize cybersecurity workshops in these
clusters.

e Local Self-Help Groups (SHGs) should be linked with platforms like Amazon, Meesho, and
Flipkart to boost sales.

Introduce Mobile-Based "Digital Seva Kiosks" in Tier-2/3 Cities

e Mobile vans or kiosks should be set up in villages and small towns to provide digital services such
as online banking, GST registration, and digital marketing basics.

e Local youth can be trained as "Digital Sakhis" to assist women with technical support at these
kiosks.

e Partnerships with Common Service Centres (CSCs) can help expand these services.

5.2 Future Research Agenda

To enhance digital participation among women entrepreneurs in India, the following research areas

should be explored:
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Longitudinal Study Tracking 500 Entrepreneurs Over 5 Years

e Analyze the digital adoption patterns of 500 women entrepreneurs across sectors (handicrafts, agri-
business, home-based enterprises).

e Identify persistent barriers (e.g., internet access, family resistance) and how they evolve over time.

Al-Powered Vernacular Digital Assistants

e Enhance tools like Google Assistant and ChatGPT to better support Indian languages (Tamil,
Bengali, Marathi).

e Develop an Al chatbot to assist women with UPI transactions, online form filling, and digital
marketing.

Blockchain Applications for Women’s Collectives

e Use blockchain technology to improve financial transparency in SHGs.

e Automate loan disbursement and dividend payments through smart contractsto reduce
corruption.

e Explore NFT-based certification for authenticating handloom and handicraft products.

References

Ministry of MSME, Govt. of India. (2023). * Annual Report 2022-23*.

NITI Aayog. (2022). Strategy for New India @75.

Digital India Mission. (2021). National Digital Literacy Framework.

Reserve Bank of India (RBI). (2022). Financial Inclusion Index Report.

Ministry of Electronics & IT (MeitY). (2023). India’s Digital Economy Strategy.
Das, K. (2021). Challenges for Women Entrepreneurs in India’s MSME Sector. World Bank.
Ghani, E., Kerr, W., & O’Connell, S. (2014). Promoting Entrepreneurship for Women in India. [ZA
Discussion Paper.

8. IFC (2020). Women-Owned Enterprises in India: Opportunities & Barriers.

9. MSME Development Institute. (2022). Impact of Digitalization on Indian MSMEs.
10. OECD (2021). Enhancing Women’s Entrepreneurship in India.

11. Accenture (2022). Digital Skills for Women Entrepreneurs in India.

12. Google & Bain & Co. (2022). Women Entrepreneurship in India: Digital Leap.

13. Kantar & Meta (2023). Social Commerce Adoption Among Women Entrepreneurs.
14. World Economic Forum (2023). Bridging the Digital Gender Divide.

15. UN Women (2022). E-Commerce as an Empowerment Tool for Women.

16. CERT-In (2023). Cybersecurity Threats to Indian MSME:s.

17. KPMG (2022). Fraud Risks in Digital Payments for Small Businesses.

18. PwC (2021). Securing Women-Led Enterprises in Digital Ecosystems.

19. RBI (2023). Digital Payment Security Guidelines for MSMEs.

20. SEBI (2022). Blockchain Applications for Financial Inclusion.

21. Al4Bharat (2023). Local Language Al Assistants for Indian Users.

22. Microsoft Research (2022). Al for Vernacular Digital Inclusion.

23. NASSCOM (2023). Al Adoption in Indian MSMEs.

24. Stanford HAI (2022). Chatbots for Low-Literacy Users.

25. WEF (2023). Generative Al for Small Business Growth.

26. Ethereum Foundation (2022). Smart Contracts for Microfinance.

Ao S e

IJFMR250555483 Volume 7, Issue 5, September-October 2025 9



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

IBM (2023). Blockchain for Transparent SHG Transactions.

NITI Aayog (2021). Blockchain in Indian Governance.

World Bank (2022). NFTs for Artisan Authentication.

Deloitte (2023). Decentralized Finance for Women’s Collectives.

SEWA Bharat (2023). Digital Upskilling of Rural Women Entrepreneurs.
UNDP (2022). *Impact of Digital Kiosks in Tier-2/3 Cities*.

World Bank (2023). Longitudinal Study on Women’s Digital Adoption.
IIM Bangalore (2022). E-Commerce Clusters for Women in Karnataka.
ISB (2023). Mobile-Based Financial Literacy in Rural India.

McKinsey (2022). Future of Work for Women in India’s Informal Sector.

IJFMR250555483 Volume 7, Issue 5, September-October 2025 10



https://www.ijfmr.com/

