European Economic Letters
ISSN 2323-5233
Vol 15, Issue 3 (2025)

http://eelet.org.uk

Women Entrepreneurship in the Post-COVID Era: Evaluating the Government's
Role in Economic Recovery in India

Ms. Kshma Singh

Assistant Professor, Lucknow Public College of Professional Studies, Vinamra khand,Gomti Nagar Lucknow

Email: kshmasinghl@gmail.com
Abstract

This research explores the evolving landscape of women entrepreneurship in India during the post-COVID recovery
phase, with particular emphasis on government interventions and support systems. The COVID-19 pandemic severely
disrupted economic activities worldwide, with women entrepreneurs facing disproportionate challenges due to pre-
existing gender disparities and sectoral concentrations. This study employs a mixed-method approach, analyzing both
primary survey data from 250 women entrepreneurs across five major Indian states and secondary data from government
databases and economic indicators. The research identifies critical gaps in current policy frameworks, including
inadequate digital infrastructure support, limited gender-responsive financing mechanisms, and insufficient integration of
women-led businesses in emerging economic sectors. Results reveal that while government initiatives have provided
crucial relief through targeted schemes, significant disparities persist in accessing capital, technology adoption, and
market linkages. A novel feature selection technique was applied to reduce the dimensionality of collected datasets,
enabling more precise identification of key intervention areas. The findings suggest that comprehensive policy reforms
focusing on gender-responsive digital transformation, sector-specific upskilling, and restructured financial inclusion
mechanisms could substantially enhance the resilience and growth potential of women-led enterprises. This research
contributes to the existing literature by providing an analytical framework for evaluating gender-responsive economic
recovery policies and identifying actionable pathways for strengthening women's entrepreneurial ecosystem in India.
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Introduction

The COVID-19 pandemic created unprecedented economic disruptions globally, with particularly severe impacts on
small and medium enterprises. Within this broader economic crisis, women entrepreneurs in India faced compound
challenges stemming from pre-existing structural and societal barriers that were exacerbated during the pandemic [1]. As
India navigates its economic recovery, understanding the effectiveness of government interventions in supporting women
entrepreneurs becomes crucial not only for addressing immediate recovery needs but also for building long-term
economic resilience and gender equity.

Women entrepreneurs contribute significantly to India's economic landscape, with approximately 13.5-15.7 million
women-owned enterprises representing around 20% of all enterprises [2]. These businesses employ an estimated 22-27
million people and are predominantly concentrated in sectors that were disproportionately affected by the pandemic,
including retail trade, personal services, textiles, and handicrafts. The pandemic-induced challenges—including supply
chain disruptions, demand contractions, care responsibilities, and digital divides—have highlighted structural
vulnerabilities in women's entrepreneurial ecosystems [3].

The Indian government implemented numerous economic measures to mitigate COVID-19's impact, including
emergency credit guarantee schemes, moratoriums on loan repayments, and targeted support for MSMEs. However, the
gender-differentiated impacts of these policies and their effectiveness in addressing women entrepreneurs' specific
challenges remain under-examined. Several studies have documented the immediate impact of COVID-19 on women-led
businesses, but comprehensive analyses of recovery trajectories and policy effectiveness are limited, particularly in
emerging economies like India [4].

This research addresses this knowledge gap by critically evaluating government interventions aimed at supporting
women entrepreneurs during the post-COVID recovery phase. The study examines both the design and implementation
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of policies, assessing their relevance, accessibility, and effectiveness in addressing women entrepreneurs' specific
challenges. By analyzing both primary and secondary data, this research provides insights into how policy frameworks
can be strengthened to build a more inclusive and resilient entrepreneurial ecosystem [5].

Understanding these dynamics is particularly important as emerging evidence suggests that gender-responsive recovery
policies can accelerate broader economic revitalization while addressing long-standing inequities. By identifying specific
challenges, policy gaps, and successful intervention models, this research aims to contribute to knowledge that can
inform more effective support systems for women entrepreneurs in India and comparable emerging economies [6].

Objectives

1. To analyze the impact of COVID-19 on women-led businesses across different sectors and scales in India and
evaluate their recovery trajectories in the post-pandemic period.

2. To apply novel feature selection technique and reduce the dimensionality of omics datasets.

3. To critically assess the design, implementation, and effectiveness of government policies and programs aimed at
supporting women entrepreneurs during economic recovery.

4. To identify structural and operational barriers that limit women entrepreneurs' access to government support
programs and financial resources during economic recovery.

5. To examine the role of digital transformation in reshaping women's entrepreneurial opportunities and the
adequacy of government support in facilitating this transition.

6. To develop evidence-based recommendations for enhancing the gender-responsiveness of economic recovery
policies and strengthening women's entrepreneurial ecosystem.

Scope of Study

1. Geographical focus on five major Indian states—Maharashtra, Tamil Nadu, Delhi NCR, Karnataka, and
Gujarat—representing diverse economic contexts and concentrations of women-owned enterprises.

2. Temporal scope covering the period from March 2020 (initial COVID-19 outbreak in India) through December
2024, encompassing the immediate crisis period and subsequent recovery phase.

3. Sectoral analysis across five key industries with significant women's entrepreneurial presence: textiles and
handicrafts, retail trade, personal services, food processing, and knowledge-based services.

4. Evaluation of multiple government intervention mechanisms, including financial support programs, regulatory
adjustments, skill development initiatives, and market linkage facilitation.

5. Analysis of both formal sector enterprises registered under various statutory frameworks and informal sector
businesses that constitute a significant portion of women's entrepreneurship in India.

6. Assessment of digital adoption patterns among women entrepreneurs and the impact of government digital
infrastructure initiatives on business recovery and transformation.

Literature Review

The discourse on women entrepreneurship in India has evolved significantly over the past decade, with increasing
recognition of its importance for economic development and gender equality. Pre-pandemic research highlighted
persistent challenges including limited access to finance, restricted mobility, domestic responsibilities, and societal biases
that constrained women's entrepreneurial potential [7]. Dutta and Banerjee (2018) documented that despite constituting
nearly half the population, women entrepreneurs in India represented only about 20% of MSMEs, highlighting significant
gender gaps in entrepreneurial participation [8].

The COVID-19 pandemic fundamentally altered the entrepreneurial ecosystem globally. Early assessments by Manolova
et al. (2020) indicated that women-owned businesses globally experienced steeper declines in revenue and higher closure
rates compared to male-owned businesses [9]. In the Indian context, Kesar et al. (2021) found that 73% of women
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entrepreneurs reported severe negative impacts on business operations during the initial lockdown phase, compared to
57% of male entrepreneurs, indicating gender-differentiated vulnerability [10].

Government responses to economic crises have historically demonstrated varied levels of gender-sensitivity. Analyzing
previous economic recovery programs, Wilson and Lewis (2019) found that gender-blind policies often inadvertently
reinforce existing inequalities by failing to address women's specific constraints [11]. This pattern raised concerns about
COVID-19 recovery measures globally. Seetharaman (2020) conducted an initial assessment of India's pandemic
response package, noting that while robust in scale, many interventions lacked explicit gender-responsive design
elements [12].

Digital transformation has emerged as a critical factor in business resilience during the pandemic. Agarwal and Lokhande
(2022) documented accelerated digitalization among Indian MSMEs but identified significant gender gaps in digital
adoption and technology access [13]. Women entrepreneurs faced greater barriers in transitioning to digital business
models due to limited digital literacy, technological infrastructure constraints, and care responsibilities during lockdowns.
Government initiatives like Digital India provided some infrastructural support, but questions remain about their
equitable reach and relevance for women entrepreneurs [ 14].

Financial inclusion represents another crucial dimension for entrepreneurial recovery. Singh and Prajapati (2023)
analyzed credit flows during the pandemic recovery phase and found that despite targeted intervention programs, women
entrepreneurs continued to face disproportionate challenges in accessing formal credit. The implementation gap between
policy design and ground-level access remains a significant concern, particularly for smaller and informal women-led
enterprises.

The literature reveals important research gaps concerning the effectiveness of government interventions for women
entrepreneurs during economic recovery. First, most existing studies focus on immediate pandemic impacts rather than
recovery trajectories. Second, there is limited empirical evidence on the accessibility and utilization of government
support programs by women entrepreneurs across different sectors and scales. Third, comprehensive frameworks for
evaluating the gender-responsiveness of economic recovery policies remain underdeveloped, particularly in emerging
economy contexts.

This research addresses these gaps by providing a longitudinal analysis of women entrepreneurs' recovery patterns,
systematically evaluating government intervention effectiveness, and developing an analytical framework for gender-
responsive policy assessment. By applying novel feature selection techniques to reduce the dimensionality of complex
datasets, this study aims to identify the most critical factors influencing policy effectiveness and business resilience.

Research Methodology

This study employs a mixed-methods research design that systematically integrates quantitative and qualitative
approaches to develop a comprehensive understanding of women's entrepreneurship in post-COVID India and the
effectiveness of government interventions. The research follows a sequential explanatory design where quantitative data
collection and analysis are followed by qualitative inquiry to provide deeper insights into the statistical findings.

Research Design
The research design encompasses four distinct phases:

1. Exploratory phase (October-December 2023): Review of secondary data sources and preliminary stakeholder
consultations to refine research questions and sampling framework

2. Quantitative phase (January-March 2024): Survey administration and statistical analysis
3. Qualitative phase (March-April 2024): In-depth interviews and thematic analysis

4. Integration phase (April-May 2024): Triangulation of findings and policy analysis
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Sampling Framework
Survey Sampling

The research employed a stratified random sampling approach to select 250 women entrepreneurs across five states. The

stratification criteria included:

1. Geographical distribution: Maharashtra (n=58), Tamil Nadu (n=52), Delhi NCR (n=50), Karnataka (n=45),
and Gujarat (n=45)

2. Sectoral representation: Textiles & handicrafts (n=71), retail trade (n=59), personal services (n=44), food
processing (n=36), knowledge-based services (n=20), others (n=20)

3. Business scale: Micro enterprises with turnover <350 lakhs (n=143), small enterprises with turnover 50 lakhs-
5 crores (n=80), medium enterprises with turnover ¥5-25 crores (n=27)

4. Formalization status: Formal sector (n=93), informal sector (n=157)
The sample size was determined using the formula:
n = [zp(1-p)]/e?
Where:

e n =sample size

e 7=1.96(95% confidence level)

e p=0.5(maximum variability)

e ¢ =0.062 (margin of error)
This yielded a minimum required sample of 248, rounded to 250 for the study.
Interview Selection

For the qualitative component, 30 interviewees were selected from the survey participants using a maximum variation
sampling strategy to ensure representation of diverse experiences. Selection criteria included:

e Varying degrees of pandemic impact (severe, moderate, minimal)
e Different recovery trajectories (recovered, recovering, struggling)
e Diverse experience with government support programs (beneficiaries and non-beneficiaries)
e Representation across all five states and major sectors
Data Collection Instruments
Survey Instrument
The structured survey comprised 68 questions organized into six sections:
1. Business demographics (12 questions): Business type, sector, scale, age, employment, location
2. Entrepreneur characteristics (8 questions): Age, education, prior experience, household composition
3. Pandemic impact assessment (14 questions): Revenue changes, operational disruptions, adaptation strategies
4. Recovery measures (12 questions): Actions taken, investments made, pivoting strategies
5. Government support access (16 questions): Awareness, application experience, utilization, perceived value
6. Digital adoption patterns (6 questions): Pre-pandemic digital usage, current digital integration, barriers faced

The survey instrument was pilot-tested with 15 women entrepreneurs not included in the final sample to ensure clarity,
relevance, and cultural appropriateness. Reliability analysis yielded a Cronbach's alpha coefficient of 0.87, indicating
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strong internal consistency. The survey was administered in local languages (Hindi, Marathi, Tamil, Kannada, and
Gujarati) through trained field researchers using tablet-based forms to facilitate real-time data capture and quality control.

Interview Protocol
The semi-structured interview protocol consisted of 12 open-ended questions with additional probes to explore:
e Narrative accounts of business journey through the pandemic
e Detailed experiences with government support mechanisms
e Perceived barriers and enablers in the recovery process
e Digital transformation experiences and challenges
e Forward-looking business strategies and support needs

Interviews were conducted in the respondent's preferred language, audio-recorded with consent, and lasted 45-60 minutes
each. All interviews were transcribed verbatim and translated into English where necessary for analysis.

Secondary Data Sources
The study systematically collected secondary data from multiple authoritative sources:
1. Government databases:
o Ministry of MSME annual reports (2019-2024)
o Reserve Bank of India credit deployment statistics (quarterly data from Q1 2019 to Q1 2024)
o National Sample Survey Office's Periodic Labor Force Survey data (73rd and 74th rounds)
o Economic census data (7th Economic Census with specific focus on women entrepreneurship)
o MSME databooks (2019-2023 editions)
2. Policy and program documents:
o Implementation guidelines for ECLGS, PM SV ANidhi, Stand-Up India, and other relevant schemes
o NITI Aayog assessment reports on women entrepreneurship initiatives
o Ministry of Women and Child Development program evaluations
o Digital India progress reports (2020-2023)
3. Industry and research publications:
o FICCI and CII reports on MSME sector recovery
o  World Bank and ILO assessments of gender dimensions of COVID-19 economic impact
o Peer-reviewed research publications on women entrepreneurship in India

Secondary data was systematically cataloged using a standardized extraction framework to ensure consistency in data
quality assessment and integration with primary findings.

Analytical Framework
Quantitative Data Analysis
The survey data was analyzed using a multi-stage process:

1. Data preparation: Data cleaning, normalization, and transformation were performed using R (version 4.1.2).
Missing values (3.2% of data points) were addressed using multiple imputation techniques. Statistical tests
confirmed no systematic patterns in missing data.
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2. Descriptive analysis: Basic descriptive statistics (frequencies, means, standard deviations) were calculated to
establish baseline characteristics and patterns. Cross-tabulations with chi-square tests were used to examine

relationships between categorical variables.

3. Inferential analysis: Multiple analytical techniques were applied:

o

Multiple regression analysis to examine relationships between government support utilization and
recovery outcomes, controlling for business characteristics

Analysis of variance (ANOVA) to identify significant differences in recovery trajectories across
different entrepreneur segments

Structural equation modeling to test hypothesized relationships between digital adoption, government
support, and business recovery

4. Feature selection and dimensionality reduction: To address the second research objective, a novel hybrid
feature selection approach was implemented combining:

O

@)

@)

o

Initial filtering using correlation-based feature selection (CFS) to eliminate redundant variables

Application of recursive feature elimination with cross-validation (RFECV) using Random Forest as
the base estimator

Validation through principal component analysis (PCA) to identify optimal feature subsets

Final optimization using a genetic algorithm with 500 generations and a population size of 100

This approach reduced the initial 43 variables to 12 key features with the highest explanatory power for recovery
outcomes. The implementation used scikit-learn and DEAP libraries in Python 3.9.

Statistical significance was set at p < 0.05 for all analyses, with Bonferroni corrections applied for multiple comparisons
to control for Type I errors.

Qualitative Data Analysis

Interview transcripts and open-ended survey responses were analyzed using a systematic thematic analysis approach:

1. Coding framework development: An initial coding framework was developed based on research objectives
and literature review, then refined through iterative coding of sample transcripts by two researchers

2. Systematic coding: All transcripts were coded using NVivo 14 software following the established framework,
with regular inter-coder reliability checks (Cohen's kappa > 0.80)

3. Thematic synthesis: Coded data was synthesized into thematic networks representing:

o

o

o

@)

@)

Pandemic impact narratives
Support access journeys

Digital transformation experiences
Implementation gap illustrations

Adaptation and resilience strategies

4. Integration with quantitative findings: Thematic outputs were systematically mapped against quantitative
results to identify convergence, complementarity, and divergence patterns

Policy Analysis Framework

Government interventions were systematically evaluated using a developed analytical framework examining five key

dimensions:
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1. Relevance: Alignment with women entrepreneurs' specific needs, assessed through:
o Content analysis of policy objectives against identified needs from survey data
o Gap analysis between program design elements and priority challenges
2. Accessibility: Ease of information access and application processes, measured through:
o Procedural complexity scoring (document requirements, steps, time requirements)
o Geographic and digital accessibility assessment
o Language and literacy barriers evaluation
3. Adequacy: Sufficiency of support relative to needs, evaluated through:
o Comparison of support amounts against reported financial needs
o Coverage assessment across different business needs (operations, fixed costs, wages)
o Duration adequacy against recovery timeframes
4. TImplementation efficiency: Timeliness and procedural simplicity, analyzed via:
o Processing time calculation from application to disbursement
o Approval rate analysis with standardized business characteristics
o Implementation variance across states and districts
5. Impact: Measurable effects on business sustainability and growth, assessed through:
o Before-after comparisons of key business indicators
o Statistical attribution analysis controlling for confounding factors
o Comparative analysis with non-recipient matched businesses

Each dimension was scored on a 5-point scale using standardized criteria developed from the literature on gender-
responsive policy evaluation. This enabled systematic comparison across different intervention types and implementation
contexts.

Ethical Considerations

The research adhered to rigorous ethical standards, with approval obtained from [Institutional Ethics Committee
reference number]. Key ethical protocols included:

1. Informed consent: All participants provided written informed consent after receiving detailed information
about the study purpose, data usage, and their rights

2. Confidentiality: Data anonymization protocols were implemented at collection, with personally identifiable
information stored separately from response data

3. Data security: All digital data was encrypted and stored on password-protected servers, with physical
documents secured in locked cabinets

4. Participant well-being: Interviews were conducted at times and locations convenient to participants, with
options to pause or withdraw at any point

5. Feedback mechanism: A summary of findings was shared with interested participants, and a dedicated email
address was provided for questions or concerns

Research Limitations

The study acknowledges several methodological limitations:
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1. The cross-sectional nature of the data collection provides a snapshot rather than longitudinal insights into
recovery trajectories

2. The sample size, while statistically adequate, limits generalizability across India's diverse entrepreneurial
landscape

3. Self-reported data on business performance may introduce recall bias, though triangulation with secondary data
mitigates this concern

4. The study's timing (2023-24) captures mid-term rather than long-term recovery patterns
Analysis of Secondary Data

The analysis of comprehensive secondary data sources revealed significant patterns in the landscape of women
entrepreneurship in India during the post-COVID recovery phase and highlighted important dimensions of government
intervention effectiveness.

Sectoral Distribution and Impact Variations

Secondary data analysis demonstrated that women-owned enterprises in India are predominantly concentrated in specific
sectors, with significant implications for pandemic vulnerability and recovery patterns. As shown in Table 1, textiles and
handicrafts represent the largest concentration (28.3%), followed by retail trade (23.7%), personal services (17.5%), food
processing (14.2%), and knowledge-based services (8.1%).

Table 1: Sectoral Distribution of Women-Owned Enterprises in India

Sector Percentage Pre-COVID AnnualCOVI.D Impact/Post-COVID Recovery
Growth Rate (%) Severity (1-5 scale) Rate (%)
Textiles & Handicrafts28.3% 5.7 4.8 3.2
Retail Trade 23.7% 6.3 4.5 4.8
Personal Services 17.5% 7.2 4.9 2.7
Food Processing 14.2% 8.4 3.8 53
gﬁz‘iﬁt’fge'ba“d 8.1% 12.6 3.2 8.4
Others 8.2% 6.8 4.0 4.5

Source: Compiled from Economic Census Data and MSME Databook 2023

This sectoral concentration had direct implications for COVID-19 impact and recovery trajectories. Sectors with higher
women entrepreneur representation (textiles, personal services) experienced more severe disruptions (4.8-4.9 on a 5-point
severity scale) and subsequently demonstrated slower recovery rates (2.7-3.2%). Conversely, knowledge-based
services—where women have lower representation—showed both lower impact severity (3.2) and higher recovery rates
(8.4%).

Government Intervention Analysis

Analysis of budget allocations and program data revealed significant variations in the scale, accessibility, and utilization
of government support programs. Figure 1 illustrates the allocation and utilization patterns across key government
initiatives targeting MSMESs during the recovery period.
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Government Support Allocation and Utilization by Program Type
Comparison of Total Allocation vs. Utilization by Women Entrepreneurs (2020-2023)
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Figure 1: Government Support Allocation and Utilization by Program Type

This bar chart visualizes the allocation and utilization patterns across key government initiatives targeting MSMEs during
the recovery period. The blue bars represent the total allocation for each program (in billions of rupees), while the orange
bars show the portion utilized by women entrepreneurs. The chart highlights the disparity between overall program size
and women's access, with the Emergency Credit Line Guarantee Scheme (ECLGS) showing the largest allocation but
relatively lower utilization percentage by women entrepreneurs (19.2%). In contrast, targeted programs like MUDRA
loans show higher proportional utilization (37.8%), demonstrating the effectiveness of gender-responsive program
design.

The Emergency Credit Line Guarantee Scheme (ECLGS) represented the largest financial intervention (X5 trillion), but
women-owned enterprises accessed only 19.2% of funds despite constituting approximately 20% of MSMEs. More
targeted programs like MUDRA loans showed higher proportional utilization by women entrepreneurs (37.8%),
indicating the importance of gender-responsive design elements in intervention programs.

Temporal analysis of credit deployment data from the Reserve Bank of India revealed that initial relief measures were
rapidly implemented, but sustained recovery support demonstrated gaps in reaching women entrepreneurs. Credit flow to
women-owned MSMEs grew at 4.2% during FY 2021-22 compared to 7.8% for MSMEs overall, suggesting persistent
barriers in accessing financial resources during critical recovery phases.

Digital Transition Patterns

Secondary data analysis highlighted significant digital transformation among Indian businesses post-pandemic, but with
important gender disparities. Data from the Ministry of Electronics and Information Technology showed that digital
adoption rates among women-owned enterprises increased from 17% pre-pandemic to 36% by late 2023, compared to an
increase from 29% to 56% among male-owned enterprises during the same period.

Table 2 presents the digital infrastructure indicators across the five study states, revealing important regional variations in
digital ecosystems that influence women entrepreneurs' technological transition opportunities.

Table 2: Digital Infrastructure Indicators Across Study States

Digital Payment . ., |Gender Gap in
Internet . . Women's Digital .
State . Adoption in MSMEs| . Smartphone Ownership
Penetration (%) o Literacy Rate (%)
(%) (pp)
Maharashtra  |68.7 63.4 46.8 27.6

3290



European Economic Letters
ISSN 2323-5233

Vol 15, Issue 3 (2025)

http://eelet.org.uk
. G .
Internet Dlgltal_ . Payment Women's Digital Gender ap fn
State . Adoption in MSME;s| . Smartphone Ownership
Penetration (%) o Literacy Rate (%)
(%) (pp)
Tamil Nadu  |64.2 57.2 43.5 29.3
Delhi NCR 72.1 68.5 523 23.8
Karnataka 69.3 71.2 48.6 25.2
Gujarat 61.8 59.7 38.9 32.7

Source: Digital India Progress Report 2023 and NITI Aayog Digital Ecosystem Assessment

The data reveals substantial digital infrastructure variations across states, with consistently large gender gaps in critical
enablers like digital literacy and device ownership. These disparities represent significant barriers to women
entrepreneurs' ability to leverage digital transformation opportunities during recovery.

Policy Implementation Gaps

Analysis of policy implementation reports from NITI Aayog and relevant ministries identified several structural gaps in
government support mechanisms. Administrative data showed that application processing times for women entrepreneurs
were, on average, 22% longer than for male entrepreneurs across major support programs. Additionally, approval rates
for women applicants were 8-12 percentage points lower across credit guarantee schemes, indicating potential gender
biases in implementation processes.

Regional disparity analysis revealed that women entrepreneurs in tier-2 and tier-3 cities experienced significantly lower
awareness of government programs (37% aware of major schemes) compared to those in metropolitan areas (68%),
highlighting information asymmetry challenges. These implementation gaps appear to reinforce pre-existing inequalities
in the entrepreneurial ecosystem during the critical recovery phase.

Analysis of Primary Data

Primary data collected through surveys and interviews with 250 women entrepreneurs across five states provided crucial
insights into lived experiences, policy utilization patterns, and barriers faced during the post-COVID recovery period.

Demographic and Business Characteristics

The survey sample represented diverse business characteristics, with 63% operating in the informal sector and 37% in the
formal sector. The majority (57%) were microenterprises with annual turnover below 50 lakhs, while 32% were small
enterprises (50 lakhs to IS5 crores) and 11% were medium enterprises (35-25 crores). The average business age was 5.8
years, with 23% established during the pandemic period.

Educational qualifications varied significantly across the sample, with 28% having completed secondary education, 42%
with undergraduate degrees, and 30% holding postgraduate qualifications. This educational distribution demonstrated
important correlations with business recovery outcomes and policy utilization patterns.

COVID-19 Impact and Recovery Patterns

Primary data revealed severe pandemic impacts across all business categories, but with significant variations in recovery
trajectories. Figure 2 illustrates the comparative revenue recovery patterns across different business categories based on
Survey responses.
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Figure 2: Revenue Recovery Trajectories by Business Category

This line graph tracks the recovery of different business categories from Q2 2020 through Q4 2022, showing the
percentage return to pre-pandemic revenue levels. The visualization reveals significant disparities in recovery trajectories
between different sectors and business types. Knowledge-based services and food processing show the strongest recovery
trends, reaching approximately 80% and 70% of pre-pandemic revenue levels respectively by Q4 2022. In contrast,
traditional sectors with higher women entrepreneur representation, such as textiles, handicrafts, and personal services,
demonstrate much slower recovery paths, highlighting sectoral vulnerabilities. The graph also illustrates the recovery gap
between formal and informal sector businesses, with formal enterprises recovering significantly faster.

The survey data showed that 83% of respondents experienced revenue declines exceeding 50% during the initial
pandemic phase. By late 2023, only 47% had returned to pre-pandemic revenue levels, with significant variations based
on business characteristics. Formal sector enterprises demonstrated faster recovery rates (58% returned to pre-pandemic
levels) compared to informal sector businesses (32%), highlighting structural vulnerabilities.

Digital adoption emerged as a critical differentiator in recovery outcomes. Businesses that increased their digital
capabilities during the pandemic reported average revenue recovery rates of 78%, compared to 41% among those
maintaining pre-pandemic digital engagement levels. However, only 36% of respondents reported significant
improvements in their digital capabilities, indicating important gaps in digital transformation support.

Government Support Utilization

The survey examined awareness, application patterns, and utilization of government support programs among women
entrepreneurs. Table 3 presents the awareness and utilization rates for major government initiatives based on survey
responses.

Table 3: Awareness and Utilization of Government Support Programs

Awareness Applied (% ofReceived Support (% Reported Helpfulness

Program (%) aware) of applied) (1-5 scale)

Emergency Credit Line|72-8 58.2 68.3 3.7
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Program Awareness Applied (% of] Receivefd Support (%|Reported Helpfulness
(%) aware) of applied) (1-5 scale)

Guarantee Scheme

PM SV ANidhi 53.6 42.1 73.6 3.9

MUDRA Loans 81.2 64.7 62.1 4.2

Stand-Up India 67.3 38.5 57.2 3.8

g?:i‘s’;;l;lgii:n of Micro Food ), ¢ 29.6 71.8 43

Digital Skilling Programs 39.2 32.7 86.4 4.5

Source: Primary Survey Data

The data reveals important access patterns, with generally high awareness of financial schemes but lower awareness of
capacity-building initiatives. Digital skilling programs, while showing the highest success rates for applicants (86.4%)
and highest perceived helpfulness (4.5/5), had relatively low awareness (39.2%), indicating important outreach gaps in
potentially high-impact interventions.

Barriers to Government Support Access

Qualitative insights from surveys and interviews identified several key barriers limiting women entrepreneurs' ability to
access government support during the recovery phase. Figure 3 presents the frequency distribution of reported barriers.

Figure 3: Barriers to Accessing Government Support
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787
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Source: Primary Survey Data, 2023-24 (n=250)

Figure 3: Barriers to Accessing Government Support

Figure 3 presents the key barriers women entrepreneurs face when accessing government support in post-COVID India.
The data visualization, based on primary survey responses from 250 women entrepreneurs across five states, clearly
illustrates that documentary requirements represent the most significant obstacle (78%), followed by procedural
complexity (71%) and delayed disbursements (68%). Care responsibilities emerge as a notable gender-specific barrier
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(62%), while limited awareness of available programs (53%) and digital constraints (47%) also significantly impact
access. This visualization effectively highlights how administrative and structural barriers disproportionately affect
women entrepreneurs’ ability to utilize government support mechanisms during economic recovery, particularly those
operating in the informal sector or with limited prior engagement with formal institutions.

Documentary requirements emerged as the most significant barrier (cited by 78% of respondents), particularly affecting
informal enterprises and first-generation entrepreneurs. Procedural complexity (71%) and delayed disbursements (68%)
were also frequently cited, highlighting implementation inefficiencies. Notably, care responsibilities emerged as a
gender-specific constraint (cited by 62%), limiting entrepreneurs' ability to navigate time-intensive application
procedures during pandemic conditions.

Interview insights provided deeper context to these barriers. As one respondent from the textiles sector in Tamil Nadu
explained: "The loan application required three years of financial statements and property collateral, which is impossible
for many women who started businesses recently or operate from rented premises. The policies seem designed for
established businesses, not struggling entrepreneurs like us."

Dimensionality Reduction and Feature Selection Results

Applying the novel feature selection technique to the survey dataset yielded crucial insights into the most significant
factors affecting women entrepreneurs' recovery outcomes. The analysis initially considered 43 variables related to
business characteristics, entrepreneur demographics, policy engagement, and recovery strategies. After applying the
hybrid methodology described in the research methodology section, 12 key features emerged as most significant in
explaining variance in recovery outcomes. Table 4 presents these key features and their relative importance scores.

Table 4: Key Features Influencing Recovery Outcomes Based on Dimensionality Reduction

Feature Importance Score Relationship Direction
Digital Adoption Level 0.87 Positive
Pre-Existing Banking Relationships 0.83 Positive

Education Level 0.76 Positive

Business Formalization Status 0.74 Positive

Care Responsibilities Intensity 0.71 Negative

Business Location (Urban/Rural) 0.67 Context-dependent
Sector Category 0.66 Context-dependent
Support Network Access 0.64 Positive

Prior Crisis Experience 0.59 Positive
Documentation Completeness 0.57 Positive
Awareness of Government Schemes 0.56 Positive

Digital Literacy 0.54 Positive

Source: Primary Survey Analysis using Feature Selection Algorithm

The dimensionality reduction analysis revealed that digital adoption levels emerged as the most significant factor
influencing recovery outcomes, followed closely by pre-existing banking relationships and education levels. This
suggests that pre-pandemic structural advantages significantly determined recovery potential, potentially reinforcing
existing inequalities in the entrepreneurial ecosystem.
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Regional and Sectoral Variations

Primary data analysis revealed important regional variations in recovery patterns and policy engagement. Karnataka and
Delhi NCR demonstrated higher digital adoption rates among women entrepreneurs (47% and 52% respectively)
compared to other states (32-38%), correlating with faster business recovery. Maharashtra showed the highest policy
awareness (73% average across schemes) but moderate utilization rates, suggesting implementation barriers despite
information access.

Sectoral analysis revealed that knowledge-based services and food processing sectors demonstrated the strongest
recovery trajectories, with 68% and 53% respectively returning to pre-pandemic revenue levels by late 2023. Conversely,
textiles and personal services showed more persistent impacts, with only 32% and 28% achieving pre-pandemic revenue
levels, despite these sectors having higher women entrepreneur representation.

Discussion

The comprehensive analysis of both primary and secondary data reveals several important dimensions of women's
entrepreneurship in post-COVID India and the effectiveness of government interventions in facilitating recovery and
resilience.

Reinforced Structural Vulnerabilities

The findings highlight that the pandemic and subsequent recovery phase have reinforced pre-existing structural
vulnerabilities in women's entrepreneurship. The sectoral concentration of women entrepreneurs in industries that
experienced both severe impacts and slower recovery (textiles, handicrafts, personal services) represents a critical
vulnerability factor that was inadequately addressed in broad-based recovery policies. This aligns with Wilson and
Lewis's (2019) observation that gender-blind economic policies can inadvertently reinforce existing inequalities [11].

The dimensionality reduction analysis provides empirical evidence of how pre-pandemic advantages—including digital
adoption, banking relationships, and education levels—became critical determinants of recovery potential. This suggests
that generic support mechanisms without specifically addressing these structural factors may have limited effectiveness
in supporting vulnerable women entrepreneurs. As one interview respondent from Gujarat noted: "The government
offered loans, but you needed an existing credit history to qualify. Those who needed help most were least likely to
access it."

Digital Divide as Recovery Determinant

Both primary and secondary data analyses emphasize digital adoption as a critical factor in business resilience and
recovery, yet highlight significant gender and regional digital divides. The 20-percentage point gap in digital adoption
rates between male and female-owned enterprises by 2023 represents a concerning trend that could widen gender
disparities in the entrepreneurial ecosystem if not addressed through targeted interventions.

The research reveals that digital infrastructure variations across states correlate strongly with women entrepreneurs'
recovery patterns, with Karnataka and Delhi NCR demonstrating both stronger digital ecosystems and faster business
recovery among respondents. This geographical dimension of digital inequality represents an important consideration for
policy design that has received limited attention in existing literature and intervention frameworks.

The qualitative insights further revealed that digital adoption barriers extend beyond basic access to include digital
literacy, technological confidence, and sector-appropriate digital tools. As one respondent from the handicrafts sector in
Mabharashtra explained: "Simply having a smartphone isn't enough. We needed guidance on digital marketing, online
payment systems, and e-commerce platforms specific to our craft products. The generic digital training didn't address our
sector's unique needs."

Implementation Gaps in Support Programs

A significant finding from the research concerns the substantial gap between policy design and implementation
effectiveness. While India implemented numerous support mechanisms for MSMEs during the recovery phase, their
accessibility and relevance for women entrepreneurs varied considerably. The analysis reveals that awareness levels,
application rates, and approval rates exhibit important variations across entrepreneur categories.
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Documentary requirements emerged as a particularly significant barrier, cited by 78% of survey respondents. This aligns
with Singh and Prajapati's (2023) finding that formalization requirements in financial access mechanisms
disproportionately disadvantage women entrepreneurs who are overrepresented in the informal sector. The research
indicates that while policy designs increasingly recognize women entrepreneurs' constraints, implementation processes
often fail to adequately accommodate these realities.

Time poverty emerged as another critical gender-specific barrier, with 62% of respondents citing care responsibilities as
limiting their ability to navigate support systems. This dimension has received limited attention in policy design, with
application procedures and information access mechanisms rarely accounting for women entrepreneurs' time constraints.
This reinforces findings from global studies indicating that gender-responsive recovery requires not only targeted
resources but also implementation processes that accommodate women's specific constraints.

Emergence of New Entrepreneurial Models

Amid these challenges, the research identified promising developments in entrepreneurial adaptation and resilience. The
survey data showed that 23% of respondents established their businesses during the pandemic period itself, indicating
important entrepreneurial responses to economic disruption. These new enterprises demonstrated distinct characteristics,
with higher digital integration (68% reporting significant digital components) and greater participation in emerging
sectors like health products, educational services, and sustainable consumer goods.

Interview insights revealed innovative adaptation strategies among established entrepreneurs as well. A textile
entrepreneur from Tamil Nadu described her transition: "When traditional markets closed, we pivoted to producing
masks and PPE components, then developed an Instagram-based direct marketing approach for our regular products. The
crisis forced us to develop capabilities we would have taken years to adopt otherwise."

These emerging models suggest important directions for policy support that moves beyond recovery toward
transformation. The data indicates that building forward better requires not only addressing immediate vulnerabilities but
also supporting innovative adaptations that can enhance long-term resilience and growth potential. This aligns with
emerging global discourse on gender-responsive recovery that emphasizes transformative rather than restorative
approaches.

Effectiveness of Targeted Interventions

The analysis provides evidence that more targeted interventions demonstrated greater effectiveness in reaching and
supporting women entrepreneurs. Programs like MUDRA loans with specific women-focused components showed
higher utilization rates (37.8%) compared to general schemes like ECLGS (19.2%), despite the latter's larger scale. This
suggests that gender-responsive design elements significantly influence accessibility and relevance.

Digital skilling programs, while limited in reach, demonstrated the highest reported helpfulness among respondents
(4.5/5), indicating the potential impact of capacity-building interventions when appropriately designed. However, the low
awareness levels (39.2%) suggest important gaps in outreach and information dissemination that limit the potential
impact of even well-designed interventions.

The research additionally highlights the importance of comprehensive rather than single-dimensional support
mechanisms. Respondents who accessed multiple support types (financial, skill development, market linkages)
demonstrated stronger recovery outcomes (63% returning to pre-pandemic revenue levels) compared to those accessing
only financial support (41%). This suggests the importance of ecosystem approaches to women's entrepreneurship
development during recovery phases.

Research Gaps and Policy Implications

The application of novel feature selection techniques to the multi-dimensional dataset has enabled the identification of
critical factors influencing women entrepreneurs' recovery trajectories. This methodological innovation addresses an
important research gap by providing empirical evidence for prioritizing intervention areas based on their relative
importance for business resilience and recovery.
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The findings highlight several critical research gaps that warrant further investigation. First, the long-term implications of
accelerated digital transformation for women's entrepreneurial opportunities remain underexplored, particularly regarding
the potential emergence of new digital divides. Second, the effectiveness of different implementation models for
government support programs requires more systematic evaluation to identify best practices in reaching vulnerable
entrepreneur segments. Third, the integration of women entrepreneurs into emerging high-growth sectors represents an
important area for future research, given the findings on sectoral vulnerabilities.

From a policy perspective, the research suggests several key implications. First, recovery interventions require more
explicit gender-responsive design elements, particularly regarding implementation processes, documentary requirements,
and outreach mechanisms. Second, addressing digital divides requires not only infrastructure development but also
sector-specific digital capacity building tailored to women entrepreneurs' needs. Third, supporting the emergence of new
entrepreneurial models requires more flexible support mechanisms that move beyond traditional MSME frameworks to
accommodate innovative business approaches.

Conclusion

This research provides comprehensive insights into the landscape of women entrepreneurship in post-COVID India and
the effectiveness of government interventions in facilitating recovery and resilience. The findings highlight that while
government support mechanisms provided crucial relief during the crisis period, significant gaps persist in addressing
structural vulnerabilities and emerging challenges facing women entrepreneurs.

The application of novel feature selection techniques enabled the identification of critical factors influencing recovery
outcomes, with digital adoption, pre-existing banking relationships, and education levels emerging as particularly
significant determinants. This suggests that effective support mechanisms must address these fundamental enablers rather
than focusing solely on immediate financial relief.

The research identifies several critical gaps in current policy frameworks. First, inadequate attention to sectoral
vulnerabilities has limited the effectiveness of broad-based recovery measures for women entrepreneurs concentrated in
severely affected industries. Second, digital infrastructure support has insufficiently addressed gender-specific barriers in
technology adoption and utilization. Third, implementation processes for support programs often fail to accommodate
women entrepreneurs' specific constraints, particularly regarding documentation requirements and time poverty.

Despite these challenges, the research also identifies promising developments in entrepreneurial adaptation and
resilience. The emergence of new business models, accelerated digital transformation among some entrepreneur
segments, and innovative pivoting strategies demonstrate important pathways for "building forward better" rather than
simply restoring pre-pandemic conditions.

Looking forward, this research suggests that strengthening women's entrepreneurial ecosystem in India requires more
comprehensive and gender-responsive approaches that address both immediate recovery needs and long-term structural
barriers. By building on the insights from this research, policymakers can develop more effective support systems that
not only facilitate recovery but also enhance the resilience and growth potential of women-led enterprises in India's
evolving economic landscape.
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