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Abstract Manuscript Information 

 

In contemporary corporate environments, digital transformation has emerged as a critical 

driver of sustainability. In Kerala, women business executives are increasingly utilising digital 

technologies to improve operational efficiency and promote environmentally and economically 

sustainable practices. The objective of this investigation is to identify and evaluate the digital 

tools and strategies that women business leaders in Kerala have implemented to promote 

sustainable operations. The research investigates the incorporation of cloud-based systems, 

social media, online platforms, e-commerce solutions, digital marketing tools, and data 

analytics to facilitate resource optimisation, waste reduction, energy efficiency, and cost 

effectiveness. Friedman's ranking test and descriptive statistical methods were applied as 

analytical methodologies. The study contributes to the expanding discourse on sustainable 

entrepreneurship and gender-inclusive economic development by offering a contextual 

comprehension of the digital-sustainability linkages within women-led enterprises in Kerala. 

The data unambiguously demonstrate that specific tools, particularly those associated with 

energy efficiency and e-commerce, are more prominently adopted and appreciated for their 

sustainability-related benefits, while others, such as cloud computing and social media, play a 

relatively minor role. In conclusion, the research emphasises the importance of digital 

empowerment in the promotion of long-term economic viability and environmental 

responsibility in women-led enterprises.   
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1. INTRODUCTION 

Digital transformation is increasingly recognized as a vital 

strategy for women business leaders in Kerala, particularly in 

fostering sustainability. This transformation not only enhances 

operational efficiency but also empowers women entrepreneurs 

by improving their digital literacy and access to resources. 

Women in Kerala leverage digital tools to enhance transparency 

and service delivery in various industrial sectors.1. Initiatives 

such as self-help groups and community-based tourism ventures 

have been pivotal in promoting women's entrepreneurship1. 

Digital transformation aligns with Environmental, Social, and 

Governance (ESG) goals, enabling businesses to adopt 

sustainable practices2.Women leaders are increasingly 

integrating digital strategies to improve resource management 

and decision-making, contributing to sustainable business 

models2. Despite the benefits, women entrepreneurs face 

challenges such as limited digital skills and time constraints3. 

Support systems, including training and networking 

opportunities, are essential for overcoming these barriers and 

enhancing business performance3. While the focus on digital 

transformation is promising, it is crucial to acknowledge that 

not all women entrepreneurs have equal access to these 

resources, highlighting the need for targeted interventions to 

bridge the digital divide. As a transformative force driving 

socio-economic development, digital technologies have 

revolutionized nearly every field, profoundly impacting the 

entrepreneurial landscape by fostering flexibility and 

dynamism4. This paradigm shift is particularly pertinent for 

women business leaders in Kerala, who are leveraging digital 

transformation to cultivate both environmentally sound and 

economically viable enterprises 5. The integration of digital 

innovation is increasingly recognized as a cornerstone for 

fostering long-term business performance and achieving 

sustainability objectives in female-owned businesses6. 

Understanding of digital innovation help to examine the types 

of digital technologies adopted, ranging from artificial 

intelligence and the Internet of Things to blockchain, and their 

impact on enhancing operational efficiency and redefining 

value creation processes within these businesses7  

 

2. MATERIALS & METHODS 

The study aims to identify the diverse digital tools and 

strategies that women business leaders in Kerala employed to  

foster environmentally and economically sustainable 

operations. The digital tools and strategies that women business 

leaders in Kerala employ to promote environmentally and  

Economically sustainable operations are the subject of this 

study, which employs a quantitative research design. A 

structured questionnaire was employed to gather primary data, 

which was intended to capture information on digital adoption, 

sustainability practices, and perceived operational outcomes. 

The questionnaire included scaled items that assessed the extent 

of digital tool usage and sustainability-oriented strategies, in 

addition to demographic variables. The respondents' frequency 

of adoption and level of agreement were evaluated using a five-

point Likert scale. The final sample size for the study was 351 

respondents, as determined by standard sample size calculation 

formulas for proportions, with a 95% confidence level and a 5% 

margin of error. In order to guarantee representative coverage 

across various districts and sectors in Kerala, a multistage 

stratified random sampling technique was implemented. During 

the initial phase, districts were designated based on the 

concentration of women-led enterprises. The second stage 

involved the stratification of enterprises based on industry 

categories, including manufacturing, services, trade, and 

agribusiness. In order to mitigate sampling bias and improve 

generalisability, respondents were randomly selected from each 

stratum. For the initial data entry, cleaning, and organization, 

Microsoft Excel was employed to code and process the data. 

Utilising the Statistical Package for the Social Sciences (SPSS), 

statistical analysis was carried out. The data was summarised 

using descriptive statistics, which included frequencies and 

mean ranks. The Friedman Test, a non-parametric test for 

related samples, was applied to compare and rank the digital 

tools and sustainability strategies implemented by respondents. 

The ordinal nature of the data and its applicability for analysing 

differences in ranked responses across multiple related 

variables led to the selection of this test.  

 

3. RESULTS AND DISCUSSION 

Based on the statistical results presented, the hypothesis: There 

is a significant difference between various digital tools and 

strategies adopted by women leaders in Kerala to promote 

environmentally and economically sustainable operations has 

been thoroughly examined using the Friedman Test. 

 
Table 1: Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

Use cloud-based systems to reduce 

infrastructure 
351 1.8575 1.24772 1.00 5.00 

Social media promotes sustainability 351 1.8803 1.18921 1.00 5.00 

Use online platforms for energy-efficient 
operations 

351 3.3846 1.05975 1.00 5.00 

E-commerce tools reduce carbon footprint 351 3.2365 1.00481 1.00 5.00 

Digital marketing aligns with sustainable 

branding 
351 2.2422 1.18613 1.00 5.00 

Business analytics measures sustainability 
impact 

351 1.9658 1.14342 1.00 5.00 

           Source: Primary Data 

 
 
 

https://creativecommons.org/licenses/by/4.0/


Int. Jr. of Contemp. Res. in Multi. PEER-REVIEWED JOURNAL Volume 5 Issue 1 [Jan- Feb] Year 2026 
 

751 
© 2026 Unnikrishnan C, Dr. Mohanadasan T. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY NC ND).https://creativecommons.org/licenses/by/4.0/ 

 

Table 2: Ranks 
 

 Mean Rank 

Use cloud-based systems to reduce infrastructure 2.68 

Social media promotes sustainability 2.71 

Use online platforms for energy-efficient operations 4.79 

E-commerce tools reduce carbon footprint 4.57 

Digital marketing aligns with sustainable branding 3.35 

Business analytics measures sustainability impact 2.90 

                         Source: Primary data 
Table 3: Test Statistics 

 

N 351 

Chi-Square 594.543 

df 5 

Asymp. Sig. .000 

a. Friedman Test 

                         Source: Primary Data 
 

 

                                
Figure 1: Friedman Ranking on Digital Sustainable Practices 

 

Table 1 outlines the descriptive statistics for six different digital 

tools and strategies that are reportedly used by women 

entrepreneurs in Kerala to support sustainable business 

operations. Among the tools evaluated, the strategy “Use online 

platforms for energy-efficient operations” recorded the highest 

mean score of 3.3846, indicating its relatively higher adoption 

and perceived usefulness among respondents. It is closely 

followed by “E-commerce tools reduce carbon footprint” with a 

mean of 3.2365. These tools reflect a strong inclination toward 

digitisation in the operational and logistical dimensions of 

women-led businesses, where efficiency and environmental 

concerns are integrated. On the lower end of the spectrum, “Use 

cloud-based systems to reduce infrastructure” and “Social 

media promotes sustainability” had lower mean scores of 

1.8575 and 1.8803, respectively. This suggests that while these 

tools are acknowledged, they may not be as widely adopted or  

 

are perhaps perceived as less impactful in directly promoting 

sustainability. “Business analytics measures sustainability  

Impact” (mean 1.9658) and “Digital marketing aligns with 

sustainable branding” (mean 2.2422) occupy a middle position, 

suggesting moderate usage or effectiveness. 

The mean ranks presented in Table 2 from the Friedman 

Ranking Test offer deeper insights. The tool "Use online 

platforms for energy-efficient operations" has the highest mean 

rank of 4.79, followed by "E-commerce tools reduce carbon 

footprint" with 4.57, which corroborates the earlier finding in 

descriptive statistics. These rankings demonstrate that women 

entrepreneurs in Kerala highly prioritize operational tools that 

directly contribute to environmental sustainability. In contrast, 

"Use cloud-based systems" and "Social media" have the lowest 

ranks (2.68 and 2.71, respectively), indicating their perceived 

lesser role in achieving sustainable outcomes. “Digital 
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marketing” (mean rank 3.35) and “Business analytics” (mean 

rank 2.90) again lie in the middle, suggesting variation in how 

digital tools are evaluated and utilized for sustainable practices. 

To statistically assess the significance of these differences in 

rankings, Table 3 presents the Friedman Test statistics. With a 

Chi-Square value of 594.543, degrees of freedom (df) = 5, and 

a p-value (Asymp. Sig.) of 0.000, the results are statistically 

significant at the 0.05 level. This means there is a significant 

variation in how these digital tools are perceived and used for 

sustainability among women entrepreneurs. 

Based on the statistical evidence, we accept Hypothesis, 

confirming that there is a significant difference between the 

various digital tools and strategies adopted by women leaders in 

Kerala in promoting sustainable practices. The data clearly 

indicate that certain tools—particularly those related to energy 

efficiency and e-commerce—are more prominently adopted and 

valued for their contribution to sustainability, while others like 

cloud computing and social media play a relatively minor role. 

This finding has important implications for policymakers, 

digital service providers, and sustainability educators. Training 

and capacity-building programs should focus on enhancing the 

effective use of high-impact tools such as energy-efficient 

platforms and e-commerce technologies. Simultaneously, 

awareness should be raised regarding the untapped potential of 

tools like cloud infrastructure and business analytics, which, if 

better utilised, could further advance sustainability goals in 

women-led enterprises across Kerala. 

 

4. CONCLUSION 

This study examined the digital tools and strategies adopted by 

women business leaders in Kerala to promote environmentally 

and economically sustainable operations. In an era where digital 

transformation is reshaping business landscapes, the integration 

of technology with sustainability practices has become essential 

for long-term competitiveness and resilience. The findings of 

this study indicate that women entrepreneurs in Kerala are 

increasingly leveraging digital platforms, data-driven systems, 

and online business models to enhance operational efficiency 

while simultaneously advancing sustainability goals. The 

analysis using the Friedman test revealed significant differences 

in the preference and adoption levels of various digital tools and 

sustainability strategies. This suggests that while digital 

transformation is widely recognized as beneficial, certain tools 

are perceived as more effective or accessible than others. 

Digital marketing platforms, cloud-based solutions, and e-

commerce systems were found to contribute significantly to 

economic sustainability by expanding market reach, reducing 

operational costs, and improving customer engagement. At the 

same time, digital documentation, online communication 

systems, and resource planning tools supported environmental 

sustainability by minimizing paper usage, optimizing resource 

allocation, and reducing unnecessary physical travel. 

The results also reflect the growing awareness among women 

business leaders regarding responsible business practices. 

Sustainability is no longer viewed merely as a compliance 

requirement but as a strategic advantage that enhances brand 

value, stakeholder trust, and long-term profitability. However, 

despite positive adoption trends, challenges remain. Limited 

access to advanced technological infrastructure, financial 

constraints, digital skill gaps, and resistance to change were 

identified as potential barriers to deeper integration of digital 

sustainability strategies. These challenges highlight the need for 

stronger institutional support, targeted training programs, and 

policy interventions that specifically address the needs of 

women-led enterprises. From a broader perspective, this study 

contributes to the understanding of sustainable entrepreneurship 

within the regional context of Kerala. Women business leaders 

play a critical role in local economic development, employment 

generation, and community empowerment. By adopting digital 

tools strategically, they not only enhance business performance 

but also contribute to environmental protection and inclusive 

growth. The alignment of digital transformation with 

sustainability objectives positions women entrepreneurs as key 

drivers of responsible innovation in the state. The study 

underscores the importance of fostering a supportive ecosystem 

that encourages digital capability building and sustainability-

oriented leadership among women entrepreneurs. Financial 

institutions, government agencies, and business development 

organizations should collaborate to provide accessible digital 

infrastructure, capacity-building initiatives, and sustainability 

incentives. Such interventions can accelerate the transition 

toward resilient, technology-enabled, and environmentally 

conscious enterprises. In conclusion, digital transformation and 

sustainability are mutually reinforcing pathways for 

strengthening women-led businesses in Kerala. The strategic 

adoption of digital tools enhances operational efficiency, 

economic viability, and environmental responsibility. As the 

digital economy continues to evolve, empowering women 

business leaders with the necessary technological and strategic 

resources will be vital for achieving sustainable and inclusive 

development in Kerala. 
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