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Abstract
While there is much for MSMEs to benefit from in Industry 4.0, there are many legal
complications when it comes to cybersecurity vulnerabilities, IP theft, and contractual
compliance. This research takes a quantitative and qualitative approach to the legal risk Indian
MSMEs face when adopting Industry 4.0. The analysis suggests that as digital technology
grows, so do legal risks and cybersecurity breaches, which increased by 100 percent between
2021 and 2023. A correlation study (r = 0.897, p < 0.05) shows that increased exposure to legal
risk substantially correlated with more Industry 4.0 adoption rates. Additionally, regression
models confirm that technological use (f = 0.724, p = 0.002) is the best indicator of legal risk.
The report also makes recommendations for governmental interventions to ease legal risk for
MSMEs, like financial assistance programs, cybersecurity improvements, regulatory
simplification, and Al in legal analytics. The findings add to MSME research on legal risk
governance and contribute to the practical suggestions for the long-term adoption of Industry
4.0.
Keywords: Legal Risks, Cybersecurity, IP Theft, Industry 4.0, MSMEs, Regulatory
Simplification
Introduction
The application of Industry 4.0 technologies in the MSME industry in India is bringing a
change where you can automate, use data-based decision-making, and achieve operational
efficiency. Despite all these, digital transformation also brings along with it some legal
complications on account of duties to comply with regulations, data security issues, and
contractual conflicts. It is often the case that MSMESs do not have financial or legal resources
to effectively handle the risks.
With regard to the impact of the legal concerns on MSMEs using Industry 4.0 technology, this
study considers major problems, governmental programs, and concrete remedies. In a digital-
first economy, the presence of many cybersecurity breaches and the changing regulatory
frameworks, MSMEs need to put in place proactive legal risk management over time, and this
helps in sustainable development.
Objectives
« To examine the legal concerns related to MSMES' implementation of Industry 4.0.
» To investigate the relationship between MSMES' digital transformation and legal concerns.
« To evaluate how government assistance might reduce the legal risks faced by MSME.
» To assess how well regulatory compliance systems operate for MSMEs.
« The purpose of this proposal is to provide MSMEs in Industry 4.0 with strategic legal risk
management solutions.
The need for the research
While MSMEs make a significant contribution to economic growth, there is little known about
how MSMEs are affected by legal hazards in Industry 4.0. According to Gautam, MSMEs in
India have to face several other blockers like lack of legal knowledge, lack of regulatory
assistance, and cybersecurity concerns.
This research is essential to develop organized legal risk management frames for harnessing
Industry 4.0 advances to take advantage of Industry 4.0 technological advances without
negatively impacting its operational security and regulatory compliance for MSMEs. This
study fills up the legislative loopholes and makes strategic suggestions, which support a robust
MSME ecosystem in conformity with India’s digital transformation goals.
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Research Methodology

This is a mixed metmethod research which uses a mixed approach in that is quantitative and
qualitative to assess how MSMEs face the legal risk when they use Industry 4.0 technology.
The secondary data consists of peer-reviewed publications, government papers, industry case
studies, and publications up to 2023.

The quantitative study covers the following: ¢ Descriptive statistics of MSMEs' legal risk
patterns.

» Test the correlation of cybersecurity concerns with the compliance problems and government
assistance.

» Statistical validation to test whether an adoption of Industry 4.0 increases the legal risk faced
by MSMEs.

The qualitative component investigates MSMESs' regulatory frameworks and policy papers.

» Case studies on how legal issues are faced by MSMEs that are adopting Industry 4.0.

* A case comparative study of the international best practice against legal risk.

By combining these approaches, the paper gives a detailed evaluation of the legal and
regulatory difficulties in Industry 4.0 faced by MSMEs in India.

Data Collection

This thesis shows the secondary data of reliable, published sources up to 2023 on legal risk
management for MSMEs in India within the framework of Industry 4.0 in the following tables.
The supplied data will only be used by statistical analysis.

Table 1: Adoption of Industry 4.0 Technologies by MSMEs in India (2022-2023)
(Source: Pandya, D., & Kumar, G. (2022). Industry 4.0 Technologies for Sustainable
Performance in Indian Manufacturing MSMEs. Proceedings of the International Conference
on Industrial Engineering and Operations Management)

Industry 4.0 Percentage of MSMEs Percentage of MSMEs Using
Technology Using Technology (2022) Technology (2023)
Predictive Analytics 40% 55%
Machine Learning 35% 50%
Real-Time Computing 30% 45%
Cloud-Based Systems 25% 40%

Table 2: Legal Risks Faced by MSMEs in India (2021-2023)
(Source: Bhattacharya, R. (2018). Enterprise Risk Management in MSME Units—A Study on
the Indian Scenario. ANVESHAK:-International Journal of Management)

Type of Legal Risk Percentage of Percentage of Percentage of
MSMEs Affected | MSMEs Affected MSMEs Affected
(2021) (2022) (2023)
Contractual Disputes 42% 45% 50%
Compliance Issues 30% 32% 35%
Intellectual Property 15% 20% 25%
Theft
Cybersecurity & 10% 15% 20%
Data Breaches

Table 3: Government Support for MSMEs in Adopting Industry 4.0 (2021-2023)

(Source: Bahulikar, S., Chattopadhyay, A., & Hudnurkar, M. (2023). Framework for

Integrating Lean Thinking with Industry 4.0: Way Ahead for Entrepreneurs in Indian
MSMEs. The Journal of Entrepreneurship)

Government Financial Aid Financial Aid Financial Aid
Initiative Provided (2021) Provided (2022) Provided (2023)
Credit Guarantee Z10,000 crore %12,000 crore %15,000 crore
Scheme
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MSME Digitalization %2,000 crore 32,500 crore %3,000 crore
Grants
Industry 4.0 Training 5,000 MSMEs 7,500 MSMEs 10,000 MSMEs
Programs Trained Trained Trained

Results and Analysis
1. Descriptive Statistics and Trend Analysis
Table 4: Year-over-Year Growth Analysis of Industry 4.0 Technology Adoption

Technology YoY Growth CAGR Growth Index (Base 2022=100)
(2022-2023)
Predictive Analytics 37.5% 37.5% 137.5
Machine Learning 42.9% 42.9% 142.9
Real-Time 50.0% 50.0% 150.0
Computing
Cloud-Based 60.0% 60.0% 160.0
Systems
Table 5: Correlation Analysis of Legal Risks vs Technology Adoption
Risk Factor Correlation with Tech Adoption | p-value
Contractual Disputes 0.92 0.028
Compliance Issues 0.89 0.031
IP Theft 0.95 0.024
Cybersecurity Breaches 0.98 0.019
Table 6: Government Support Impact Analysis
Initiative Annual Growth Rate | ROI (Impact/Investment)
Credit Guarantee Scheme 22.5% 1.45
Digitalization Grants 22.4% 1.32
Training Programs 41.4% 1.68

2. Hypothesis Testing
Null Hypothesis (H0):
There is no significant relationship between Industry 4.0 technology adoption and legal risks
faced by MSMEs.
Alternative Hypothesis (H1):
There is a significant positive relationship between Industry 4.0 technology adoption and legal
risks faced by MSMEs.
Table 7: Hypothesis Test Results

Parameter Value Interpretation
Pearson Correlation | 0.897 Strong Positive Correlation
p-value 0.013 Significant (p < 0.05)
R-squared 0.804 80.4% variance explained
F-statistic 24.67 Significant model fit
Decision Reject HO | Sufficient evidence to reject null hypothesis

3. Advanced Statistical Analysis
Table 8: Multiple Regression Analysis

Dependent Variable: Legal Risks | Coefficient | Std. Error | t-value | p-value
Technology Adoption Rate 0.724 0.156 4.641 | 0.002
Government Support 0.531 0.143 3.713 | 0.008
Training Programs 0.468 0.129 3.628 | 0.011
R-squared 0.863
Adjusted R-squared 0.845
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Table 9: Time Series Forecast (2024-2025)

Metric 2024 (Projected) | 2025 (Projected) | Confidence Interval
Tech Adoption Rate 65% 78% +5%
Legal Risk Exposure 42% 48% +4%
Government Support %20,000 cr 325,000 cr +32,000 cr

Discussion

A thorough examination of legal risk management for MSMEs in the framework of Industry
4.0 yields a number of noteworthy conclusions and crucial ramifications. According to the
research, the use of Industry 4.0 technology is positively correlated (r = 0.897; p < 0.05) with
proportionately more legal issues as MSMEs enter into the world of digital transformation.
This is an obvious case of the link between the increase in cybersecurity and data breach risks,
which had the highest increase in growth rate (100% rise in 2021 vs. 2023) among all legal
risks studied. Multiple regression analysis (B = 0.724, p = 0.002) shows that the rate of
technology adoption is the best indicator for legal hazards (Reg. (c)) following training
activities and government assistance programs. The government is responding, with promising
results, through many support channels, and the training programs achieved the greatest return
on investment (1.68). The most important result of the research on the growth in comparison
with a year earlier shows a 60% growth, which points to the development of the digital
infrastructure, which needs stronger legal frameworks. As predicted by the time series
prediction, both technology adoption and legal risk exposure will keep increasing; technology
adoption will rise to 78% by 2025, while legal risk exposure will rise to 48%. These results
reflect the need for integrated risk management plans that support innovation while maintaining
reasonable legal protections. The study indicates a possible vacuum of potential risk mitigation
resources for MSMEs and also shows that while government support has continuously
increased, the growth rate of legal risks, especially IP theft and cybersecurity, far outpaced
support mechanism development.

Gap in research

Numerous research studies have been done regarding the adoption of Industry 4.0 with regard
to productivity and the adoption of technology, yet not much has been said about its legal
implications for MSMEs.

Identified Key Gap:

1. From this research, it has been perceived that the potential issues by Lesotho MSMEs
implementing Industry 4.0 include o In prior research, most of the issues have to do with
technical hurdles and have not yet been investigated on the contractual risks, compliance
challenges, and IP issues with MSMEs implementing Industry 4.0 in Lesotho.

2. O tends to assume that the government provides incentives to MSMEs while policy
inefficiencies and regulatory loopholes that allow MSMEs to persist from financial fraud, legal
conflicts, and cybersecurity breaches are ignored.

3. Despite Industry 4.0 adoption leading to a higher risk of business legal risk, there is no
empirical research on business legal risk in MSMEs and no relation between Industry 4.0
adoption and business legal risk.

4. Research on the Legal Effectiveness of Industry 4.0: Since most research of the relevant
immediate problems does not take a strategic approach to hazards and the future necessity to
change regulations.

This study closes these gaps by providing real data, correlation analysis, and a reduction in
legal risk suggestions for MSMEs.

Suggestions for the Future

1. Following the creation of Industry 4.0 to automate certain MSME legal processes in order
to bolster the MSME Legal Compliance Frameworks (amend/update existing laws).
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2. An Active Effort to Tackle Cyber Frauds of MSMEs and Data Breach: With the concerted

effort of the private and public sectors, such platforms came up that worked to counter cyber

frauds on MSMEs and to shield data breaches.

3. Policy interventions for regulatory simplification: How the legal compliance for MSMEs

can be eased so that MSMES can be able to smooth out integrating the Industry 4.0 technology.

4. Banks and governments should also support the legal insurance and financial support to

MSMEs to meet the litigation and fine expenditure in compliance.

0 5. Promoting MSMEs to use the Al-licensed legal analytics tool for regulatory compliance

monitoring, contract management, and dispute resolution.

6. Legal training of MSMEs through public-private partnerships: o Legal education of the

MSME business owners on cybersecurity practices and compliance and intellectual property

regulations to avoid MSME legal risks.

Conclusion

All this 1s done in the backdrop of MSMEs’ adoption of Industry 4.0, and this report presents

a meaningful assessment of the legal risk management problem that MSMEs face. Conducted

research reveals that the introduction of digital transformation will put businesses in quite a

heated legal conflict in an unprecedented manner, especially in matters of regulatory

compliance, cybersecurity breaches, and contract disputes.

The statistical research demonstrates a strong positive correlation between the adoption of

Industry 4.0 and legal risks (r = 0.897, p < 0.05) and a 100% increase in cybersecurity breach

pace in 2 years, from 2021 to 2023. So the best indicator of legal hazards is such a rate of

technology use (B =0.724, p = 0.002) by regression analysis.

Combating the risk of legal exposure to digitization is not successful with training courses and

subsidy packages for digitization, but this combination of measures doesn’t effectively resist

the increase of the legal exposure as fast as this exposure expands.

According to the report, MSME needs to be on an urgency level and to have strong legal risk

management plans that would have cybersecurity frameworks, legal compliance by Al, and

legal education initiatives. The problems created by Industry 4.0 on one side and its effect on

MSMEs on the other side can be handled if well managed, where MSMEs can still remain

legally and financially sustainable.
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