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ABSTRACT 

The swift intersection of cloud computing and artificial intelligence (AI) is transforming the business intelligence (BI) 

environment, allowing organizations to gain real-time, data-driven insights for enhanced decision-making. This 

research examines the adoption and influence of cloud-based AI services on the operational performance of Micro, 

Small, and Medium Enterprises (MSMEs) in chosen MIDC (Maharashtra Industrial Development Corporation) areas 

in Pune. The study aims to identify the extent of adoption of AI in various MSME categories and how it impacts 

business performance. The quantitative research approach was used applying a structured questionnaire, where the 

data were collected from 400 MSME respondents who were sampled using stratified random sampling. The research 

used regression for the testing of operational performance against AI adoption and ANOVA to evaluate differences in 

adoption between micro, small, and medium businesses. The findings identified a high, statistically significant positive 

relationship between cloud-AI adoption and enhanced operational performance. Moreover, ANOVA results indicated 

significant differences in adoption rates, where medium enterprises had higher usage and integration levels of AI tools 

than micro and small enterprises. The findings support the alternate hypotheses and highlight the revolutionary role of 

cloud-AI services in MSMEs. The research concludes that cloud-based AI has a profoundly positive impact on 

efficiency, decision-making, and cost-effectiveness. But uptake is uneven and requires focused support to micro and 

small businesses. The research advises expanding access to low-cost AI solutions, organizing capacity-building 

activities, and having supportive policies in place to facilitate wider adoption of AI. These practical recommendations 

are intended to enable MSMEs to take advantage of emerging technologies for sustainable competitiveness and growth. 

________________________________________________________________________________ 
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Introduction 

In the modern, digitally-led economy, the 

breakneck union of cloud computing and AI 

has transformed how companies deal with 

information processing, insights generation, 

and strategic decision-making. This change is 

especially pronounced in the case of Business 

Intelligence (BI), where cloud-based AI 

offerings make it possible to conduct real-time 

analytics on data, provide scalable 

infrastructures, and automate smart processes. 

Business Intelligence is the technologies and 

techniques employed by businesses to examine 

existing and past data, with the aim of 

enhancing decision-making and organizational 

performance (Chaudhuri, Dayal, & Narasayya, 

2011). The emergence of cloud-based AI 

platforms like IBM Watson, Microsoft Azure 

AI, and Google Cloud AI has transformed 

conventional data analytics from inflexible, in-

house systems to adaptable, on-demand 

platforms. These solutions enable businesses to 

derive actionable intelligence from big data 

through sophisticated algorithms, natural 

language processing, and machine learning 

methodologies (Gabriele Guidi et al., 2016). 

The increased volume of data, the pressure to 

make timely decisions, and affordable 

infrastructure have compelled organizations—

particularly Micro, Small, and Medium 

Enterprises (MSMEs)—to adopt cloud-AI 

solutions in order to remain competitive. 

MSMEs are the pillars of developing 

economies such as India, generating immense 

employment and industry output. While they 

are normally resource-constrained and 

technologically challenged to some extent, 

leading to barriers against adopting innovation, 

in the specific case of a few MIDC 

(Maharashtra Industrial Development 

Corporation) pockets in Pune that have high-

density manufacturing and services-based 

MSMEs, adopting cloud-based AI services can 

make all the difference. These technologies 

facilitate automated reporting, smart 

forecasting, and performance monitoring with 

low capital costs. However, there is not much 

empirical research on how MSMEs in 

industrial areas are adopting and gaining from 

such technologies. Past research has primarily 

involved large businesses or individual 

industries with minimal emphasis on cross-

884-894 



Vidyabharati International Interdisciplinary Research Journal 12(2)                                ISSN 2319-4979 

 

June 2021                                                                      885                                                          www.viirj.org 

category comparisons between micro, small, 

and medium-sized businesses (Olszak et al., 

2021; Mian, 2021). Furthermore, the difference 

in the adoption of technology by MSMEs of 

different sizes and the factors driving such 

adoption is also not well studied. This study 

hopes to bridge this gap by examining how 

cloud-based AI adoption has a bearing on 

business performance, in addition to 

understanding adoption trends across 

categories of enterprises. 

Focusing on MSMEs in chosen MIDCs of 

Pune, the research provides contextual 

knowledge about AI-fostered digital 

transformation on the ground. The research 

also adds to academic and real-world debate 

regarding how integrating cloud-AI technology 

in BI systems can streamline operations, lower 

expenses, and improve decision-making power. 

Quantitative analysis through regression and 

ANOVA is used to test hypotheses concerning 

performance effect and differences in adoption 

across categories. The findings obtained are 

intended to guide policymakers, technology 

companies, and MSME leaders on the 

scalability of implementing AI in MSMEs. 

Theoretical Concepts 

Theory for this study is constructed using the 

intersection point of cloud computing, 

artificial intelligence (AI), and business 

intelligence (BI) and, most importantly, how 

they apply specifically in micro, small, and 

medium enterprises (MSMEs). Business 

Intelligence are the techniques, tools, and 

technologies involved in turning raw data into 

helpful and useful information to support 

business analysis. BI systems used to have an 

emphasis on reporting, querying, and online 

analytical processing; however, AI has pushed 

these into richer capabilities by providing 

predictive and prescriptive analytics via 

machine learning algorithms, natural language 

processing, and decision-making automation 

(Chaudhuri, Dayal, & Narasayya, 2011). As 

AI systems continue to develop, they improve 

business performance by detecting patterns, 

automating data analysis, and facilitating real-

time insights, making them invaluable in data-

focused environments today. 

Cloud computing is the facilitator for scalable 

AI-based business intelligence applications. 

The cloud enables on-demand use of 

computing capacity, storage, and sophisticated 

analytics platforms, eliminating the capital 

outlay that hitherto constrained MSMEs from 

leveraging cutting-edge technology. Cloud-

enabled AI services, typically delivered in 

Software-as-a-Service (SaaS) models, level 

the playing field in accessing high-end 

analytics functionality and enable firms to 

execute data-driven operations without 

massive IT infrastructure. These services 

support real-time processing of data, decision-

making collaboration, and smooth integration 

with current business systems (Gabriele Guidi 

et al., 2016). Examples of such platforms 

include IBM Watson, Microsoft Azure, and 

Google Cloud AI, which offer machine 

learning and analytics capabilities that can be 

accessed through the cloud. The underlying 

theory here is the Resource-Based View 

(RBV), which states that organizations gain 

competitive leverage from efficiently utilizing 

their internal and external resources—cloud 

AI as a key technological resource for 

MSMEs (Barney, 1991). 

Another applicable theory is the Technology-

Organization-Environment (TOE) framework, 

which states that technology adoption is based 

on three dimensions: technological readiness, 

organizational characteristics (like size and 

managerial support), and environmental 

situation (such as competition and regulatory 

support). MSMEs in industrial estates like 

MIDC Pune are subjected to specific 

environmental conditions with resource 

constraints and competitive demands that 

impact their technology adoption behavior. 

This framework helps explain why medium 

enterprises are more likely to adopt cloud-

based AI tools compared to micro and small 

enterprises. Studies have shown that 

organizational size, perceived usefulness, ease 

of use, and management commitment are 

strong predictors of AI adoption (Olszak & 

Batko, 2021). 

The research also employs Diffusion of 

Innovation (DOI) theory, which explains how 

and why and what rate new technology is used 

in organizations. The five features—relative 

advantage, compatibility, complexity, 

trialability, and observability—hold a 

significant position in influencing the rate and 

degree of adoption. Cloud AI tools provide 
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relative advantage in terms of cost savings, 

instant processing, and better decision-

making. Yet, problems like complexity and 

absence of technical expertise tend to prevent 

their diffusion among small firms. These 

theoretical observations are in accordance 

with empirical findings where medium firms, 

with superior infrastructure and skill sets, 

adopt AI more easily than their micro and 

small counterparts. 

The research considers the theories of data-

driven decision-making (DDD), which asserts 

that company performance increases when 

decisions are made using data and not 

intuition or tradition. AI-powered BI systems 

aid DDD by interpreting intricate sets of data 

automatically, creating predictive information, 

and facilitating scenario analysis. The 

connection between AI uptake and 

performance can also be understood using the 

dynamic capabilities theory, which focuses on 

an organization's capacity to integrate, build, 

and reconfigure internal competencies to deal 

with fast-changing environments (Teece, 

Pisano, & Shuen, 1997). Cloud-based AI 

platforms augment these dynamic capabilities 

by making MSMEs more responsive, agile, 

and knowledgeable in their operations. 

The theoretical covers the hypotheses of this 

study that cloud-AI adoption has a major 

impact on operational performance and that 

adoption rates vary across MSME categories. 

It offers a multi-dimensional framework for 

comprehending the technology, 

organizational, and strategic aspects of cloud-

AI integration in the MSME sector. 

Literature Review 

The convergence of artificial intelligence (AI) 

and advanced analytics is revolutionizing 

supply chain risk management (SCRM) and 

business intelligence (BI). Cloud analytics 

platforms such as IBM Watson Analytics 

provide robust capabilities for data analysis, as 

seen in a case study of heart failure detection 

(Gabriele Guidi et al., 2016). The evolution 

from expert-based to evidence-based systems 

has been driven by data explosion, more power 

for computation, and advanced statistical 

methods (Cortez & Bifet, 2020). Industry 4.0 

technologies, such as interconnectivity, digital 

technology, and machine learning, are 

transforming the way businesses operate and 

make decisions (Carlos Andrés Tavera Romero 

et al., 2021). In SCRM, the evolution from 

business analytics to AI holds the potential for 

greater objectivity and efficiency. However, 

this transition requires careful implementation, 

with a proposed AI-suitable SCRM structure 

consisting of five key components: risk events, 

indicators, data-processing rules, analytical 

techniques, and probability forecasts (Gerda 

Žigienė et al., 2021). 

Business Intelligence (BI) systems are now 

essential to help companies take data-driven 

decisions and acquire competitive edges. 

Business Intelligence systems adopt multiple 

technologies such as Artificial Intelligence (AI) 

to increase competence in multiple functions of 

business including customer relationship, 

supply chain management, and manufacturing 

planning (Zdravković et al., 2021). Adoption of 

AI ensures better decision-making and 

automation capabilities through machine 

learning algorithms and rule-based systems. 

Adoption of BI has been increasing as costs of 

data storage and acquisition decrease, enabling 

enterprises to capture and analyze data with 

finer granularities (Chaudhuri & Narasayya, 

2011). To cater to the demand of high 

frequency changing knowledge environments 

and growing data production scales, models 

such as the IoT Knowledge Reengineering 

(IKR) framework have emerged to construct, 

structure, and reuse knowledge in support of BI 

services (Mishra et al., 2015). These BI 

technology advancements continue to fuel 

digital transformation in different industries 

(Fjermestad et al., 2018). 

Recent studies point to increasing importance 

of artificial intelligence (AI) and automation 

across different service industries. Robotic 

Process Automation (RPA) is reshaping 

worldwide delivery models (Damian Kedziora, 

2021). Cloud-based products such as Hadoop 

as a Service provide low-cost data analytics for 

small, medium, and large businesses 

(Kalmukov & Marinov, 2021). In financial 

services, robo-advisors powered by AI are 

gaining momentum, and customer uptake is 

driven by technological optimism and 

consciousness (Flavián et al., 2021). AI was a 

key driver in many areas of pandemic 

management during the COVID-19 pandemic, 

including trend analysis, early detection, and 
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healthcare planning (Majeed & Hwang, 2021). 

AI use cases stretched to drug repurposing and 

designing against COVID-19. Despite this, 

there are issues of data privacy and using AI on 

existing data (Majeed & Hwang, 2021). These 

advances reflect the growing need for AI and 

automation in framing contemporary service 

provision and responding to global issues. 

Artificial intelligence (AI) and business 

intelligence (BI) technologies are 

revolutionizing organizations by facilitating 

innovative and sustainable growth through data 

use (Mian, 2021; Olszak et al., 2021). AI is 

aided by leading-edge technologies such as big 

data processing, cloud computing, and machine 

learning, in addition to being used to improve 

performance across different areas of life 

(Mian, 2021). BI technologies are imperative 

to operate contemporary businesses and are 

changing drastically (Chaudhuri et al., 2011). 

Firms can apply BI and Big Data to make 

informed decisions, enhance operations, and 

discover new opportunities (Olszak et al., 

2021). AI approaches can mechanize business 

processes and aid decision-making, with the 

use of approaches like K-means, Bayesian 

networks, and swarm intelligence in designing, 

expanding, or redesigning business processes 

(Gomes et al., 2021). Such developments in AI 

and BI are facilitating organizations to use their 

data more effectively and optimize overall 

performance. 

Current studies identify the increasing 

relevance of emerging technologies across 

industries. Business Intelligence (BI) solutions 

are essential for decision-making and data 

visualization, with open-source solutions 

providing varying features to organizations 

(Srivastava et al., 2021). Artificial Intelligence 

(AI) and the Internet of Medical Things 

(IoMT) are transforming the healthcare sector, 

improving diagnostic efficiency, and 

facilitating robotic surgeries (Manickam et al., 

2021). During the COVID-19 pandemic, AI 

and Big Data have been useful in public health 

surveillance, monitoring outbreaks, and 

predicting trends (Bragazzi et al., 2020). Smart 

cities utilize cloud-integrated Internet of 

Things (IoT) applications to gather and analyze 

data from a multitude of sources, enhancing 

urban management in transportation, utilities, 

and security (Alam, 2021). These technologies 

all work together to improve decision-making 

processes and services in a number of areas. 

Artificial intelligence (AI) is being developed 

and implemented at a fast pace across different 

industries, including healthcare and public 

services. AI in the government seeks to 

improve operations, service delivery, and 

security operations (Henman, 2020). Their 

implementation is challenged by accuracy, 

bias, legality, accountability, and transparency 

(Henman, 2020). In healthcare, AI-powered 

services hold the potential to enhance 

outcomes, assist caregivers, and lower costs, 

with an estimated 28% global compound 

annual growth rate (Väänänen et al., 2021). 

Effective implementation of AI in healthcare 

necessitates prudent attention to costs, health 

gains, and care results (Väänänen et al., 2021). 

Explainability is essential for users to 

effectively comprehend, trust, and control 

potent AI applications (Gunning et al., 2019). 

As machine learning and AI continue to 

develop, overcoming these challenges and 

emphasizing explainability will be crucial to 

integrating it effectively into public services 

and health systems. 

Artificial intelligence (AI) is increasingly 

influencing different industries, such as 

healthcare and agriculture. In healthcare, AI 

can be used to support clinical decision-

making, risk stratification, and early detection 

of patient deterioration (Giordano et al., 2021). 

The combination of Internet of Things (IoT) 

devices and cloud computing in e-Health 

systems presents opportunities for enhanced 

patient care but also security and privacy risks 

(Butpheng et al., 2020). In the agri-food 

industry, AI is prompting a rethinking of 

sustainable business models, particularly 

considering the COVID-19 pandemic (Di Vaio 

et al., 2020). As AI continues to advance, it is 

expected to significantly impact professional 

roles across various fields, potentially leading 

to job displacement in middle-class professions 

(Tredinnick, 2017). Such advancements 

underscore the necessity of professionals to 

learn and keep up with AI platforms, modeling, 

and constraints to thrive as the respective 

industries continuously change. 

Literature Gaps 

The literature reviewed depicts the 

revolutionizing influence of AI and cloud 
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computing on business intelligence (BI), 

healthcare, supply chain, and service delivery. 

Although research stresses technological 

progress—e.g., IBM Watson Analytics, 

Industry 4.0, RPA, and AI-powered 

platforms—there is not much empirical 

research on how cloud-based AI services 

particularly impact real-time decision-making, 

cost-effectiveness, scalability, and user 

embrace in various business situations. The 

majority of the current work is theoretical, 

case-based, or industry-oriented (e.g., 

healthcare, finance), not having a panoramic, 

primary-data-based view on how companies 

use cloud AI platforms for BI in large numbers. 

Additionally, the level of study of 

organizational readiness, employee 

onboarding, and data governance complexities 

in the rollout of such solutions is low. This 

leaves us without knowledge regarding how 

enterprises can address technological, cultural, 

and strategic intricacies in leveraging end-to-

end cloud-based AI for analytics. Hence, a key 

research study is required to respond to these 

contextual, implementation-level, and 

experiential gaps, providing grounded 

perspectives into practical implications and 

best practices. 

Research Methodology 

The study employed a quantitative research 

approach with a structured questionnaire as 

the key instrument of data collection. The 

research design was applied to facilitate 

systematic and objective measurement of the 

adoption and effects of cloud-based AI 

services in MSMEs. The questionnaire is both 

close-ended and scaled items to capture the 

levels of awareness among respondents, 

practices of adoption, perceived advantages, 

and challenges related to cloud-based AI in 

business intelligence and analytics. The 

research is aimed to collect measurable 

findings that may be statistically analyzed in 

order to check the established hypotheses. 

Research participants are owners, managers, 

and decision-makers of Micro, Small, and 

Medium Enterprises (MSMEs) in selected 

MIDC areas in Pune, which include Pimpri-

Chinchwad, Bhosari, and Ranjangaon. These 

regions are characterized by a high prevalence 

of manufacturing and service-based MSMEs, 

and hence well-suited to examine the 

application of advanced technology. 

A total of 400 respondents was arrived at 

using statistical formulas to provide a high 

confidence level and accuracy of results. 

Stratified random sampling is employed in 

this study, where the MSMEs are classified 

according to their size (micro, small, and 

medium) to have equal representation among 

categories. Pune was chosen because of its 

robust industrial base, IT infrastructure, and 

increasing interest in AI-powered solutions, 

making it an appropriate place for the study. 

This sampling method enables the study to 

make meaningful and generalizable inferences 

across diverse types of MSMEs. 

Primary data was obtained firsthand from the 

respondents in the form of administered 

questionnaires, whereas secondary data was 

obtained through industry reports, government 

reports, and scholarly literature to supplement 

the analysis. Statistical tests were conducted 

using SPSS software for regression analysis 

for both the hypotheses. The application 

helped identify patterns and differences 

between the variables and confirmed the 

research goals with empirical proof. 

Research problems identified 

MSMEs in selected MIDCs of Pune face 

challenges in adopting and integrating cloud-

based AI services for business intelligence due 

to limited awareness and resources. There is a 

lack of empirical evidence on how such 

technologies impact decision-making and 

operational efficiency in these enterprises. 

Additionally, variations in adoption levels 

across different MSME categories remain 

unexplored.. 

Research Questions of the study 

1. What is the current level of awareness and 

adoption of cloud-based AI services 

among MSMEs in selected MIDCs of 

Pune?  

2. How do cloud-based AI tools influence 

decision-making, cost-efficiency, and 

operational performance in these 

enterprises?  

3. Are there significant differences in AI 

adoption levels across micro, small, and 

medium enterprises in the selected region? 
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Objectives of the study 

1. To understand the awareness and adoption 

level of cloud-based AI services for business 

intelligence among MSMEs in selected MIDCs 

of Pune. 

2. To analyze the impact of cloud-based AI tools 

on decision-making, cost-efficiency, and 

operational performance in these MSMEs. 

3. To suggest actionable strategies for effective 

implementation and optimization of cloud-

based AI services in MSMEs across selected 

MIDCs of Pune.. 

The hypotheses of the study 

H₁: There is a significant relationship between 

the adoption of cloud-based AI services and the 

operational performance of MSMEs in selected 

MIDCs of Pune.  

H₂: There is a significant difference in the level 

of AI adoption across different categories of 

MSMEs (micro, small, and medium) in 

selected MIDCs of Pune. 

 

Data Analysis 

Demographic Information 

Table 1 Demographic Profile of Respondents  

Demographic Factor Categories Respondent Distribution (Frequency) Percentage (%) 

Gender Male 351 87.75% 

 Female 49 12.25% 

Age Group Below 30 58 14.50% 

 30–40 164 41.00% 

 41–50 112 28.00% 

 Above 50 66 16.50% 

MSME Category Micro 134 33.50% 

 Small 168 42.00% 

 Medium 98 24.50% 

Business Type Manufacturing 216 54.00% 

 Services 184 46.00% 

Experience in Industry Less than 5 years 92 23.00% 

 5–10 years 168 42.00% 

 More than 10 years 140 35.00% 

 

The demographic table indicates that the respondents were largely male (87.75%) and mostly aged 

30–40 (41%). Small businesses comprised the highest MSME category (42%), followed by micro 

(33.5%) and medium (24.5%). The manufacturing industry had a slightly higher proportion (54%) 

than services (46%). The majority of the respondents had 5–10 years of experience in the industry 

(42%), followed by those who had more than 10 years of experience (35%). This varied 

demographic composition guarantees an equitable representation across industries and company 

sizes, which improves the validity and generalizability of the research results. 

 

Table 2 Responses to Cloud-Based AI Adoption and Its Impact on Operational Performance 

Questions 

Strongly 

Disagree 

(1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

Agree 

(5) 

Average / 

Mean 

Value 

Cloud-based AI services have improved the speed of 

business decisions. 

10 25 60 190 115 3.92 

Adoption of AI tools has enhanced the overall 

efficiency of operations. 

8 22 55 195 120 3.99 

AI-enabled analytics have reduced operational errors 

in my MSME. 

12 35 70 180 103 3.76 

Using cloud AI tools has led to better resource 

allocation. 

15 30 65 185 105 3.80 

Cloud-based AI solutions have helped reduce 

operational costs. 

18 28 72 178 104 3.75 
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The answers show a high level of consensus among MSME respondents that cloud-based AI 

services have been beneficial to their operational performance. Most agreed or strongly agreed that 

AI has enhanced decision-making speed (mean = 3.92), improved efficiency (mean = 3.99), and 

minimized errors (mean = 3.76). High mean values for all queries reveal that the use of AI tools 

supports operational enhancement in MSMEs. The consistent higher than 3.5 scores provide 

evidence to the alternate hypothesis of a strong positive association between AI adoption and 

performance. 

 

Table 3 Differences in AI Adoption Levels Across Micro, Small, and Medium Enterprises 

Questions 

Strongly 

Disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

Agree (5) 

Average / 

Mean Value 

Our enterprise actively uses cloud-based AI tools 

in daily operations. 

20 35 60 140 145 3.88 

Investment in AI tools varies based on the size of 

the enterprise. 

10 30 65 150 145 3.98 

The level of AI training provided differs across 

enterprise categories. 

12 28 55 160 145 3.97 

Micro enterprises face more constraints in 

adopting AI tools. 

15 25 70 155 135 3.85 

Medium enterprises show greater integration of AI 

in strategic planning. 

8 20 66 165 141 4.01 

 

The findings indicate significant variation in 

the practices of AI adoption among medium, 

small, and micro enterprises. High mean values 

(3.85-4.01) across questions indicate that the 

size of the enterprise matters in AI-related 

choices like integration, investment, and 

training. For example, medium enterprises use 

AI more in strategic planning (mean = 4.01), 

whereas more constraints are experienced by 

micro enterprises (mean = 3.85). The differing 

response patterns confirm the alternate 

hypothesis, showing substantial differences in 

the levels of AI adoption among MSME 

categories and thereby justifying the 

application of ANOVA in statistical testing. 
 

Hypothesis Testing 

Hypothesis 1 (H₁): 

Null Hypothesis (H₀₁): There is no significant 

relationship between the adoption of cloud-

based AI services and the operational 

performance of MSMEs in selected MIDCs of 

Pune. 

Alternate Hypothesis (H₁₁): There is a 

significant relationship between the adoption of 

cloud-based AI services and the operational 

performance of MSMEs in selected MIDCs of 

Pune.

 

Table 4: Model Summary 
Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.723 0.522 0.519 0.45321 

 

Table 5 ANOVA 
Model Sum of Squares df Mean Square F Sig. 

Regression 72.364 1 72.364 351.969 0.000** 

Residual 66.236 398 0.166   

Total 138.600 399    

a. Predictors: (Constant), AI Adoption 

b. Dependent Variable: Operational Performance 

**Significant at p < 0.05 

 

Table 6 Coefficients 
Model Unstandardized Coefficients Standardized Coefficients t Sig. 

 B Std. Error Beta  

(Constant) 1.120 0.102  10.980 

AI Adoption 0.755 0.040 0.723 18.761 

a. Dependent Variable: Operational Performance         **Significant at p < 0.05 
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These values signify a significant and 

statistically positive correlation between 

MSMEs' operational performance and cloud-

based AI adoption. R² = 0.522 signifies that 

52.2% of the variation in operational 

performance is accounted for by AI adoption 

and p-value < 0.05 confirms the acceptance of 

the alternative hypothesis H₁₁. 

 

 

Hypothesis 2 (H₂): 

Null Hypothesis (H₀₂): There is no significant 

difference in the level of AI adoption across 

different categories of MSMEs (micro, small, 

and medium) in selected MIDCs of Pune. 

Alternate Hypothesis (H₁₂): There is a 

significant difference in the level of AI 

adoption across different categories of MSMEs 

(micro, small, and medium) in selected MIDCs 

of Pune. 

Table 7 Descriptives 
MSME Category N Mean Std. Deviation Std. Error 

Micro 134 3.45 0.68 0.059 

Small 168 3.86 0.71 0.055 

Medium 98 4.12 0.64 0.065 

Total 400 3.78 0.73 0.036 

 

Table 8 ANOVA Table for Hypothesis 2 
Source of Variation Sum of Squares df Mean Square F Sig. (p-value) 

Between Groups 18.562 2 9.281 19.486 0.000** 

Within Groups 189.878 397 0.478   

Total 208.440 399    

**Significant at p < 0.05 

 

These findings indicate a statistically 

significant variation in the level of AI adoption 

among micro, small, and medium businesses. 

The p-value of 0.000 supports that we can 

reject the null hypothesis (H₀₂) and accept the 

alternate hypothesis (H₁₂), meaning enterprise 

category has a significant impact on AI 

adoption levels. 

Findings 

The findings of the study suggest the 

following: 

 A strong positive relationship exists 

between the adoption of cloud-based AI 

services and the operational performance of 

MSMEs in selected MIDCs of Pune. 

 Medium enterprises reported higher levels 

of AI adoption compared to micro and 

small enterprises, indicating significant 

variation across MSME categories. 

 Most respondents agreed that AI tools have 

improved decision-making speed, 

efficiency, and cost management in their 

operations. 

 Awareness and implementation of cloud-

based AI tools were notably higher in 

manufacturing sectors compared to 

services. 

 Regression and ANOVA results 

statistically support the acceptance of both 

alternate hypotheses, validating the study 

objectives.. 

Conclusion 

The research concludes that cloud-based AI 

services are dramatically transforming business 

intelligence and analytics in MSMEs of chosen 

MIDCs of Pune. The results identify a robust 

and positive relationship between the use of 

these technologies and enhanced operational 

performance, especially in terms of decision-

making efficiency, cost savings, and resource 

optimization. The regression test validates that 

businesses using AI tools have concrete 

operational advantages, substantiating the 

movement towards data-driven business 

models. In addition, the research identifies a 

distinct imbalance in AI adoption rates among 

micro, small, and medium businesses, with 

medium businesses showing increased 

adoption as a result of greater access to 

infrastructure, skilled workers, and capital 

resources. This variation, verified using 

ANOVA, sheds light on the necessity of 

focused support systems for micro and small 

businesses to overcome the technological 

adoption gap. The study also points to 

industries such as manufacturing that are 

pioneering the use of cloud-AI services, with 

service-oriented MSMEs slowly adopting such 
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technologies. In total, the research highlights 

the revolutionary promise of cloud-based AI in 

raising business intelligence among MSMEs 

and necessitates strategic interventions from 

policymakers, technology providers, and 

industry associations to bring about larger and 

more comprehensive uptake across enterprise 

scales and sectors. 

Suggestions of the Study 

Following the research outcomes, it is 

proposed that micro and small businesses are 

supported more through government and 

private sector-driven training under cloud-

based AI tools. Awareness campaigns, digital 

literacy training sessions, and affordable access 

to AI platforms can considerably lower the gap 

in adoption across enterprise sizes. MSME 

bodies and industrial associations in Pune 

MIDCs ought to partner with cloud service 

providers to develop industry-specific AI 

solutions that cater to sectoral demands, 

particularly manufacturing and service firms. 

In addition, a common cloud-AI infrastructure 

model may be implemented in MIDC clusters 

to enable small companies to use advanced 

analytics capabilities at lower costs. AI 

adoption must be encouraged by financial 

institutions and policy makers by providing 

technology grants, tax incentives, and 

streamlined compliance frameworks. Lastly, 

companies should be motivated to invest in 

upskilling their workforce in data interpretation 

and cloud tool use to optimize the advantage of 

AI adoption into decision-making and 

operations. 

Limitations of the Study 

The study serves to provide an understanding 

of the adoption of cloud-based AI services 

among MSMEs in selected MIDCs of Pune but 

is subject to some limitations. The research 

defines the location of industrial zones in Pune. 

These might not fully represent different 

business environments for MSMEs across 

India. The use of a structured questionnaire, 

even if suitable for quantitative analysis, might 

have restricted some valuable insights into 

peculiar challenges enterprises encounter 

during AI adoption. Furthermore, the study 

narrowly considered perception among 

respondents and self-reports on performance 

improvements, which may introduce response 

bias. The cross-sectional nature of data 

expropriation limits tracing the long-term 

effects and trends in AI adoption. Also, the 

study did not discriminate AI tools on the basis 

of types or providers, which might affect the 

quality and scope of implementation. These 

obvious limitations draw the need for a wider 

and longitudinal study to authenticate and 

further build on these findings. 

Significance of Study 

The timeliness of this study engendered its 

particular significance concerning the 

exploration of cloud-based AI services that 

currently affect the sphere of business 

intelligence and MSMEs' operational 

efficiencies, especially within Pune's industrial 

clusters. Being the mainstay of the Indian 

economy, it becomes important that the 

readiness and capacity of MSMEs in adopting 

new-age technology be increased to maintain 

digital transformation on an inclusive basis. 

This study fills a crucial gap in that it gives 

empirical evidence on the nexus between AI 

adoption and operational performance and 

illuminates the equity differences existing 

between different types of MSMEs with 

respect to levels of adoption. The findings 

serve to direct policymakers, industry 

associations, and technology providers toward 

providing more relevant support systems, 

training interventions, and infrastructure 

policies tailored toward MSME needs. By 

focusing on an AI application that is practical 

and scalable within a real-world business 

ecosystem, the study offers an important 

contribution to the literature on digital adoption 

and provides a pathway toward empowering 

MSMEs through cloud-based technologies. 

Future Scope of the Study 

The future scope of this study offers a plethora 

of directions for extended research and 

practical application. Future research can 

widen the scope of the geographical area from 

Pune to other regions to include MSMEs from 

various regions and industrial sectors, thereby 

making a broader generalization of the 

findings. Adopting a longitudinal approach 

could assess the effect of cloud-based AI 

adoption in the long term on performance, 

survival, and environmental sustainability of 

business operations. Also, future research 
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studies can investigate how AI is used in 

specific sectors and how various AI platforms 

and tools perform relative to one another when 

it comes to improving business intelligence. 

Qualitative techniques, including the conduct 

of in-depth interviews within the companies or 

case studies, can complement the current work 

by providing further insights into 

organizational culture, employee readiness, and 

the challenges of change management. Other 

considerations could be an integration of 

financial performance indicators and return-on-

investment analysis to measure the economic 

value of an MSME's AI adoption, thereby 

enabling policymakers and stakeholders to 

foster targeted enabling measures that can 

cultivate innovation-led growth across the 

MSME landscape in India. 

 

 

References 

1. Alam, T. (2021). Cloud-Based IoT 

Applications and Their Roles in Smart 

Cities. Smart Cities, 4(3), 1196-1219. 

https://doi.org/10.3390/smartcities4030064  

2. Bragazzi, N. L., Dai, H., Damiani, G., 

Behzadifar, M., Martini, M., & Wu, J. 

(2020). How Big Data and Artificial 

Intelligence Can Help Better Manage the 

COVID-19 Pandemic. International 

Journal of Environmental Research and 

Public Health, 17(9), 3176. 

https://doi.org/10.3390/ijerph17093176  

3. Butpheng, C., Yeh, K.-H., & Xiong, H. 

(2020). Security and Privacy in IoT-Cloud-

Based e-Health Systems—A 

Comprehensive Review. Symmetry, 12(7), 

1191. 

https://doi.org/10.3390/sym12071191 

4. Chaudhuri, S., & Narasayya, V. (2011). 

New frontiers in business intelligence. 

Proceedings of the VLDB Endowment, 

4(12), 1502–1503. 

https://doi.org/10.14778/3402755.3402806  

5. Chaudhuri, S., Dayal, U., & Narasayya, V. 

(2011). An overview of business 

intelligence technology. Communications 

of the ACM, 54(8), 88–98. 

https://doi.org/10.1145/1978542.1978562  

6. Cortez, P. and Bifet, A. (2020), Fifth 

special issue on knowledge discovery and 

business intelligence. Expert Systems, 37: 

e12628. https://doi.org/10.1111/exsy.12628  

7. Di Vaio, A., Boccia, F., Landriani, L., & 

Palladino, R. (2020). Artificial Intelligence 

in the Agri-Food System: Rethinking 

Sustainable Business Models in the 

COVID-19 

Scenario. Sustainability, 12(12), 4851. 

https://doi.org/10.3390/su12124851 

8. Fjermestad, J., Kudyba, S., & Lawrence, K. 

(2018). Business intelligence and analytics 

case studies. Journal of Organizational 

Computing and Electronic 

Commerce, 28(2), 77–78. 

https://doi.org/10.1080/10919392.2018.144

4360  

9. Flavián, C., Pérez-Rueda, A., Belanche, D. 

and Casaló, L.V. (2021). “Intention to use 

analytical Artificial Intelligence in services. 

The effect of technology readiness and 

awareness”, Journal of Service 

Management. Forthcoming. DOI 

10.1108/JOSM-10-2020-0378.  

10. Giordano C, Brennan M, Mohamed B, 

Rashidi P, Modave F and Tighe P (2021) 

Accessing Artificial Intelligence for 

Clinical Decision-Making. Front. Digit. 

Health 3:645232. doi: 

10.3389/fdgth.2021.645232 

11. Gomes, P., Verçosa, L., Melo, F., Silva, V., 

Filho, C. B., & Bezerra, B. (2021). 

Artificial Intelligence-Based Methods for 

Business Processes: A Systematic 

Literature Review. Applied Sciences, 12(5), 

2314. https://doi.org/10.3390/app12052314  

12. Guidi, G., Miniati, R., Mazzola, M., & 

Iadanza, E. (2016). Case Study: IBM 

Watson Analytics Cloud Platform as 

Analytics-as-a-Service System for Heart 

Failure Early Detection. Future 

Internet, 8(3), 32. 

https://doi.org/10.3390/fi8030032  

13. Gunning, D., et al. (2019). XAI—

Explainable artificial intelligence. Science 

Robotics, 4(37), eaay7120. 

https://doi.org/10.1126/scirobotics.aay7120  

14. Henman, P. (2020). Improving public 

services using artificial intelligence: 

possibilities, pitfalls, governance. Asia 

https://doi.org/10.3390/smartcities4030064
https://doi.org/10.3390/ijerph17093176
https://doi.org/10.3390/sym12071191
https://doi.org/10.14778/3402755.3402806
https://doi.org/10.1145/1978542.1978562
https://doi.org/10.1111/exsy.12628
https://doi.org/10.3390/su12124851
https://doi.org/10.1080/10919392.2018.1444360
https://doi.org/10.1080/10919392.2018.1444360
https://doi.org/10.3390/app12052314
https://doi.org/10.3390/fi8030032
https://doi.org/10.1126/scirobotics.aay7120


Vidyabharati International Interdisciplinary Research Journal 12(2)                                ISSN 2319-4979 

 

June 2021                                                                      894                                                          www.viirj.org 

Pacific Journal of Public 

Administration, 42(4), 209–221. 

https://doi.org/10.1080/23276665.2020.181

6188  

15. Kalmukov, Y., & Marinov, M. (2021). 

Hadoop as a service: Integration of a 

company’s heterogeneous data to a remote 

Hadoop infrastructure. International 

Journal of Advanced Computer Science 

and Applications (IJACSA), 13(4). 

http://dx.doi.org/10.14569/IJACSA.2021.0

130406  

16. Kedziora, D. (2021). Botsourcing, 

Roboshoring or Virtual Backoffice? 

Perspectives on Implementing Robotic 

Process Automation (RPA) and Artificial 

Intelligence (AI). Human 

Technology, 18(2), 92–97. 

https://doi.org/10.14254/1795-

6889.2021.18-2.1  

17. Majeed, A., & Hwang, S. O. (2021). Data-

Driven Analytics Leveraging Artificial 

Intelligence in the Era of COVID-19: An 

Insightful Review of Recent 

Developments. Symmetry, 14(1), 16. 

https://doi.org/10.3390/sym14010016  

18. Manickam, P., Mariappan, S. A., 

Murugesan, S. M., Hansda, S., Kaushik, A., 

Shinde, R., & Thipperudraswamy, S. P. 

(2021). Artificial Intelligence (AI) and 

Internet of Medical Things (IoMT) 

Assisted Biomedical Systems for 

Intelligent Healthcare. Biosensors, 12(8), 

562. https://doi.org/10.3390/bios12080562  

19. Mishra, N., Chang, H.-T., & Lin, C.-C. 

(2015). An IoT knowledge reengineering 

framework for semantic knowledge 

analytics for BI-services. Mathematical 

Problems in Engineering, 2015, Article 

759428, 12 pages. 

https://doi.org/10.1155/2015/759428  

20. Olszak, C. M., Zurada, J., & Cetindamar, 

D. (2021). Business Intelligence & Big 

Data for Innovative and Sustainable 

Development of 

Organizations. Information Systems 

Management, 38(4), 268–269. 

https://doi.org/10.1080/10580530.2021.197

1021  

21. Sami Mian. (2021). Foundations of 

Artificial Intelligence and 

Applications. Journal of Artificial 

Intelligence and Technology, 2(1), 1–2. 

https://doi.org/10.37965/jait.2021.01  

22. Srivastava, G., S, M., Venkataraman, R., V, 

K., & N, P. (2021). A review of the state of 

the art in business intelligence 

software. Enterprise Information 

Systems, 16(1), 1–28. 

https://doi.org/10.1080/17517575.2021.187

2107  

23. Tavera Romero, C. A., Ortiz, J. H., Khalaf, 

O. I., & Ríos Prado, A. (2021). Business 

Intelligence: Business Evolution after 

Industry 4.0. Sustainability, 13(18), 10026. 

https://doi.org/10.3390/su131810026 

24. Tsai, S.-B., Wu, C.-H., Xu, X., Yuan, Y., & 

He, Q. (2021). AI powered service 

optimization for edge/fog computing. 

Mathematical Problems in Engineering, 

2021, Article 9874043. 

https://doi.org/10.1155/2021/9874043 

25. Väänänen, A., Haataja, K., Vehviläinen-

Julkunen, K., & Toivanen, P. (2021). AI in 

healthcare: A narrative review [version 1; 

peer review: 1 not approved]. 

F1000Research, 10, 6. 

https://doi.org/10.12688/f1000research.269

97.1  

26. Zdravković, M., Panetto, H., & Weichhart, 

G. (2021). AI-enabled Enterprise 

Information Systems for 

Manufacturing. Enterprise Information 

Systems, 16(4), 668–720. 

https://doi.org/10.1080/17517575.2021.194

1275  

27. Žigienė, G., Rybakovas, E., Vaitkienė, R., 

& Gaidelys, V. (2021). Setting the Grounds 

for the Transition from Business Analytics 

to Artificial Intelligence in Solving Supply 

Chain Risk. Sustainability, 14(19), 11827. 

https://doi.org/10.3390/su141911827

 

https://doi.org/10.1080/23276665.2020.1816188
https://doi.org/10.1080/23276665.2020.1816188
http://dx.doi.org/10.14569/IJACSA.2022.0130406
http://dx.doi.org/10.14569/IJACSA.2022.0130406
https://doi.org/10.14254/1795-6889.2022.18-2.1
https://doi.org/10.14254/1795-6889.2022.18-2.1
https://doi.org/10.3390/sym14010016
https://doi.org/10.3390/bios12080562
https://doi.org/10.1155/2015/759428
https://doi.org/10.1080/10580530.2021.1971021
https://doi.org/10.1080/10580530.2021.1971021
https://doi.org/10.37965/jait.2022.01
https://doi.org/10.1080/17517575.2021.1872107
https://doi.org/10.1080/17517575.2021.1872107
https://doi.org/10.3390/su1
https://doi.org/10.1155/2021/9874043
https://doi.org/10.12688/f1000research.26997.1
https://doi.org/10.12688/f1000research.26997.1
https://doi.org/10.1080/17517575.2021.1941275
https://doi.org/10.1080/17517575.2021.1941275
https://doi.org/10.3390/su141911827

