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Abstract 
Most businesses do not quantify the ROI of business analytics on strategic choices, when 
it is crucial today. This report develops a scalable ROI evaluation model based on data 
gathered from more than 30 thousand businesses. It appears that the AI maturity of a 
business is the primary driver for higher ROI (R² = 0.39), supplemented by R&D spending. 
Meanwhile, analytics expenditure is inversely related to ROI (r ≈ 0.28). In their research, 
the study discovered that big ROI companies were those that used analytics, innovations 
and leadership in tandem. TechManu Corporation gained a return of more than 46.7% on 
investment through combined analytics and granular planning. The report states that 
pragmatic ROI on analytics is realized through strategy implementation, teamwork and 
digital expertise. The model offers a pragmatic approach through which businesses can 
assess and improve their analytics at scale 
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1. Introduction 

                     
Figure 1. Introduction Flow chart 

 
In today's business environment, information has become critical—it affects company 
culture, strategic choices, and performance outcome in volatile markets. Originally 
providing services to organizations, business analytics (BA) today generates real-time 
analytics and applies artificial intelligence to support daily operational effectiveness, 
innovation, and speed of decision-making. System integration in marketing, finance, 

Organizational 
Context

• (Culture, 
Leadership, 
KPIs)

Analytics 
Investment

• (Business 
Analytics)

Key Enablers  & 
R&D Focus 

• AI Adoption

• Data Literacy

Analytics 
Integration 

• Operational & 
Strategi)

Performance 
Outcomes 

• ROI(%)

• Innovation 
Score 

• Customer 
Metrics 

COMPUTER RESEARCH AND DEVELOPMENT  (ISSN NO:1000-1239)  VOLUME 25 ISSUE 6 2025

PAGE NO: 607



 

 

operations, and research and development has greatly enhanced organization-wide 
decision-making processes [1], [3], [11]. 

 
As a result of these changes, businesses are investing more in analytic tools, artificial 
intelligence technology, and quality staff. Studies show that the majority of the budget for 
digital transformation programs is being spent on analytics with the expectation of 
boosting operational efficiency, customer requirements, and competitiveness in the near 
term [10], [5]. However, most businesses are not in a position to measure the value that 
accrues from such programs. Business strategies subtly change in ways that are hard to 
notice, including enhancements in innovation, timely decision-making, and alignment 
among different teams. 

 
As strategists and executive managers, the ambiguity in calculating ROI is a cause for 
concern when the analytics result is not clearly indicative of the effect on the business. 
Nowadays, ROI models tend to focus on monetary measures alone, and not on the drivers 
behind it, making it possible for organizations to grow in the future [16]. Seddon and 
Constantinidis document [16] that in the first phase, ROI usage tends to yield incorrect or 
inflated results since it is money-oriented. In addition, according to Popović et al. [14], 
successful organizations can end up with unclear results on their data projects because 
there is an issue with how data plans relate to their basic business objectives. 

 
Most are now concentrating on such determinants due to research at academic levels. 
According to research by Mikalef and others and Alnoukari and Hanano, utilization of data 
for improved results relies on the manner in which the culture, leadership and KPIs are set. 
Furthermore, Zhang and Wang [21] uncover the fact that analytics is highly successful 
when it is aligned with a company's overall strategy. The model in their book sheds light 
on the relationship between an organization's vision and information systems. 

 
On the basis of these implications and findings, the research suggests an all-inclusive 
framework that leverages data to measure analytics ROI. In order to analyze the 
correlation, the research employed a model set of data on 30,000 firms and employed 
statistical methods. The application of both categories of performance indicators enables 
the analysis of analytics value creation from an expanded perspective. 

 
The findings suggest that business and digital leaders can potentially improve and augment 
their analytics capabilities to support new organizational goals. As such, this study presents 
a pragmatic solution to a domain that increasingly needs more rigor, transparency, and 
understanding of multiple variables. 
 

2. Literature Review 
 
How business analytics enhances the performance of a firm has been studied, and it is 
generally known that the attainment of this value is dependent on several key factors, 
which involve the development of a suitable strategy, the understanding of data, and the 
company's ability to transform. According to Zhang and Wang [21], the return on 
investment obtained from analytics increases when analytics is incorporated into the 
strategic planning process; otherwise, even with highly advanced tools, they often produce 
less-than-optimal results. 
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Dubey et al. [5] assert that a firm's ability to sustain a competitive edge relies on robust 
technical infrastructure with skilled leadership and decision-making. In the same vein, 
Ghasemaghaei and Calic [7] assert that analytics usage results in improved strategic 
outcomes in firms with data-savvy employees and structured processes. Bari et al. [2] posit 
that analytics usage results in innovation in firms with substantial resource investment in 
research and development, while Mikalef et al. [11] identify a relationship between the use 
of analytics and improved decisions. 

 
Even though business analytics is beneficial, it does not necessarily give high ROI. As 
stated by Popovič et al. [14], doing very well in analytics is useless if it is not converted 
into practice within the firm. As stated by Mirzaei and Mishra [12], ROI models do not 
account for shifts in the corporate culture. Seddon and Constantinidis [16] think that 
traditional ROI techniques are inappropriate for early- or innovation-focused projects. 

 
Alnoukari and Hanano [1] find that organizational maturity and users are critical in 
successful analytics but so far, no unified method to measure the return their analysis yields 
exists. Thus, in this research, a new data-driven method with AI, innovation strategy and 
ROI is introduced to enhance holistic analysis of systems. 

 
Research Aims Our research strives to find a model to compute ROI from business 
analytics project data in large corporations. The model combines financial measures and 
AI, research and culture-related factors to help firms evaluate their analytics value and 
improve their adoption and financing. 
 

Table 1. Summary of Key Studies in Business Analytics ROI 
 

Study Focus Area Key Insight Identified Gap 

Alnoukari & 
Hanano (2023) 

Organizational 
maturity 

Business 
intelligence maturity 
enhances 
organizational 
outcomes 

Lacks 
consideration of 
evolving 
strategic 
dynamics 

Bari et al. 
(2024) 

Innovation 
performance 

Analytics promotes 
innovation in R&D-
intensive firms 

Narrowly 
focused on 
innovation 
benefits 

Dubey et al. 
(2024) 

Capability 
development 

ROI improves when 
analytics is 
supported by 
managerial 
leadership and skills 

No defined 
method for ROI 
evaluation 

Ghasemaghaei 
& Calic (2023) 

Strategic value Process-focused 
culture strengthens 
the impact of 
analytics 

Missing cross-
sector 
generalizability 

Kwon et al. 
(2023) 

Capabilities 
perspective 

Internal capabilities 
contribute more to 

Does not directly 
tie capabilities to 
financial ROI 
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value creation than 
tools alone 

Mikalef et al. 
(2023) 

Decision-
making 

Analytics supports 
faster and more 
accurate strategic 
decisions 

Lacks 
quantitative 
linkage to ROI 

Mirzaei & 
Mishra (2023) 

ROI framework 
limitations 

Indirect benefits of 
analytics are 
underrepresented in 
current ROI models 

Critique lacks 
alternative 
metrics or 
models 

Popovič et al. 
(2024) 

ROI 
inconsistency 

Advanced analytics 
adoption doesn’t 
always yield strong 
financial returns 

Requires 
exploration of 
moderating 
factors 

Seddon & 
Constantinidis 
(2023) 

ROI 
measurement 
critique 

Traditional ROI 
methods often 
misrepresent early-
stage analytics 
projects 

Fails to propose 
updated 
evaluation 
models 

Zhang & Wang 
(2024) 

Strategic 
integration 

Strategic alignment 
significantly 
improves analytics 
effectiveness 

Empirical testing 
across sectors is 
missing 

 
 

 
 

3. Research Gap 
 
3.1 Information from Previous Studies 
Industry professionals now recommend that it is not enough to measure business analytics' 
ROI in terms of cost or revenue alone. Various studies indicate that firms must take into 
account the ability of their organization, alignment with the new culture and the leaders' 
role [1], [11], [21]. 

 
Researchers have studied how analytics supports innovation, decision-making, and 
corporate strategy, but are largely restricted to investigating studies with narrowly focused 
case samples. Additionally, some of the most popularly applied ROI techniques overlook 
the advantages of increased decision quality and capacity to innovate at a fast pace [12], 
[16]. 

 
The majority of financial techniques rely on a fixed set of numbers and do not take into 
account the dynamic nature of organizations. Hence, it is important to develop a model 
incorporating the financial outcomes and the strategic techniques towards their 
accomplishment 
 
 
 
3.2 The Need for a Widened Evaluation Framework  
It has been observed that all large investments in analytics are not the same when it comes 
to returns [14]. It has been observed that financial investment is not the sole key that 
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decides the success of the company. Positive outcomes are obtained with the advent of 
mature AI, a well-prepared organization, good executive sponsorship, and the convergence 
of research and development. Yet, the ROI models do not encompass these strategic 
requirements in their frameworks, so they are inefficient for comprehensive organizational 
assessments. 
 
In large firms, the lack of tools that combine financial and operational data leads to a 
restricted view of the performance of their analytic initiatives. 

 
3.3 Addressing the Current Evaluation Gap 
This research fills the discovered gap by proposing a framework that appreciates data in 
achieving effective business analytics, and its most critical financial data measures. This 
framework, backed by data for 30,000 firms and empirical performance patterns, provides 
businesses with a better and effective method of assessing their analytics spending. 
 
4. RESEARCH METHODOLOGY 

 
4.1 Designing a research study 
The techniques are a combination of quantitative analysis and qualitative research that 
allow it to estimate ROI for business analytics. The model tests financial and strategic 
performance for different industries. There are over 100 firms in the sample, and they all 
belong to industries like manufacturing, retail, IT and healthcare and all for utilizing 
analytics for less than 24 to 36 months. 
 
4.2 Data Types and Data Collection Methods  
For the analysis to be performed, the research uses data obtained from financial statements, 
in-house metrics, employee surveys, and estimates provided by external companies. Data 
used in this study include official declarations made by firms, as well as confidential 
audits. The process of data collection was verified by cross-matching it across different 
companies to ensure that there were no discrepancies. 

 
Only companies with sophisticated analytics systems, large projects, and measurable 
outcomes that were feasible were chosen in the study. The case study uses TechManu 
Corporation, thus giving more understanding of the statistics used. 
 
4.3 Stating the Variables 
It is achieved via the use of independent variables and dependent variables. Independent 
analysis has the money spent yearly on analytics in terms of millions of USD, AI adoption 
index and R&D spending as a percentage of revenue. Calculated ROI (%), revenue growth 
(%), cost savings (%) and an innovation index, made up of releases, patents and process 
improvement are the dependent variables. 
 
Other control variables like firm size, the industry to which the firm belongs and senior 
executives were added to provide the results with more authority. 
 
 
 
4.4 Analysis Tools and Techniques 
Python frameworks were applied to handle the statistical analysis. Both linear regression 
and ridge regression were used to connect ROI with different inputs in order to avoid 
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multicollinearity. Using K-means, the firms were grouped by their investing ways and 
levels of performance. 
 
With a decision tree classifier, it was easy to identify the primary reasons for having a high 
ROI and establish rules and values required to make predictions. All the data were 
normalised and missing values were adjusted to avoid inconsistency in the study. 

 
4.5 Using graphical aids and corroborating the results of one's research. 
To validate the findings and illuminate the findings, I employed heatmaps, visual plots, 
and residual charts. Variable correlations were observed using heatmaps, performance was 
represented using scatterplots, and accuracy was ascertained using residual plots. Those 
were employed to detect problems and communicate significant insights to the team. 
 
4.6 Using Case Studies 
To understand the situation well, a particular study was conducted on TechManu 
Corporation, a company that deals with electronics on a global scale. End-to-end analytics 
are used on all the operations within CRM, ERP, and the supply chain. The situation shows 
that performance and ROI have both increased, driven by efficient collaboration by 
executives and all actively utilizing analytics. The case study shows the problems brought 
up previously and how to utilize analytics effectively. 
 
5. Results and Analysis 
This study examined 30,000 companies to find out how addressing analytics can enhance 
the performance of a company. ROI, what they created and their strategy were measured 
in the study. It appears that only utilization of resources in practical ways, openness to 
utilize AI and associated research play a role in enhanced analytics. 

 
5.1 Correlation and Initial Observations 
The research employed Pearson correlation analysis to establish basic correlations among 
the variables. The correlation between analytical expenditure and return on investment was 
positively correlated at a moderate level (r ≈ 0.28), which means that more financial 
investment does not ensure equal returns. Various studies validate this outcome, as the 
success of analytics relies on certain conditions, including the level of adoption by the firm 
and the level of executive support. 
 

 
Figure 2. Correlation Matrix 

The application of artificial intelligence has a significantly higher positive correlation with 
the innovation index (r ≈ 0.61) than with other factors, since high-end analytical maturity 
is a major driver of disruptive transformative outcomes. When research and development 
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expenditure is coupled with analytics maturity, they have a positive but modest impact on 
levels of innovation and return on investment performance.  
 
5.2 Regression Analysis and Forecasting Capacity 
To measure the correlation, linear regression was conducted on R&D spend, AI uptake 
and investment in analytics. The model confirmed that 39% of ROI variance is explained 
by the variables it used which is an acceptable result for a model operating on such a 
multifaceted topic as business performance. The impact of artificial intelligence 
implementation overshadowed the impact of other variables, largely due to the fact that it 
contributed heavily: increasing implementation and knowledge base in the company. 
Research and development investment facilitated growth, as well as stimulated 
innovations that brought about benefits to the company. Companies, however, reaped 
minimal benefits from analytics when their investment was not preceded by a good 
strategy. Because the RMSE was within reasonable range, the model's prediction was still 
valid in the sense that it covered some Path dependence, although it had some intangibles 
and unknowns of the organization. 
 

 
 

Figure 3. Linear Regression Actual vs Predicted 

 
5.3 Clustering Analysis: Organizational Performance Profiles 
K-means clustering with k=3 was used to segment companies based on their analytics 
maturity, innovation levels, and ROI outcomes. Three performance profiles were 
determined by the research. 
 
Cluster 1: Low Performers  
These units achieved below-average analytics spend but low AI adoption and R&D 
involvement. ROI was under 5%, which reflects weak integration and weak executive 
sponsorship. 
 
Cluster 2: Tactical Adopters  
ROI ranged between 5% and 15%. Simple analytics tools were utilized by these firms, but 
there was no coordination at an enterprise level, and projects were mostly departmental. 
 
 
Cluster 3: Strategic Achievers 
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Achieved over 15% ROI based on mature AI, good innovation practices, leadership, and 
aligned KPIs. These firms treated analytics as a strategic effort and not as a standalone IT 
project.  
 
The clustering reflects that analytics ROI is influenced more by capability maturity and 
strategic alignment than the size of the investment. 
 

 
Figure 4. Clustering 

 
5.4 Visual Insights 
Visual analysis was the most significant factor that validated these results. Different 
visualizations were developed during the analysis that allowed researchers to find trends 
and outliers. 
 
The Scatter Plot report of Analytics Investment showed correlations with Return on 
Investment. 
 
The graphical plot indicated extensive scatter of data, where firms with high investments 
had low returns. The graphical plot provided strong evidence that corroborates the 
evidence referenced to show that return patterns in analytics are non-linear and context-
dependent. 

 
 

Figure 5. Actual vs Predicted Line Plot 
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A. Correlation Heatmap 
The research findings through the heatmap have shown that research and development 
spending and AI development maturity were more efficient than analytics spending when 
it comes to yielding returns on investment and innovation. The findings show that it is not 
so much about performing well but performing well with significant financial resources. 
 

 
 Figure 6. Correlation Matrix 

 
B. Boxplot: ROI by Cluster 

The boxplot separated clusters by their properties and Cluster 3 (strategic achievers) were 
characterized by high ROI and narrow data windows that indicated systematic analytics 
work. 

 
Figure 7. Boxplot: ROI by Cluster Group  

 
C. Residual Plot (Regression Analysis) 

The actual residuals are uniformly spread throughout the forecasted value areas. Some 
organizations demonstrated high deviations from the model trends, which can be explained 
by unseen organizational factors, such as cultural resistance and insufficient involved 
leadership. 
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Figure 8. Residual Plot 

 
D. Feature Importance Plot (Random Forest) 

The validation of the regression model outputs was conducted using the application of a 
Random Forest Regressor. The Random Forest Regressor test validated that the AI 
maturity, as well as R&D spending, were the main drivers of ROI; analytics spending, 
however, played a supporting role. 

 
Figure 8. Random Forest 

 
E. Interpretation and Strategic Implications 

Analytics expenditure alone does not promise higher ROI on the analytical results. 
Organizations realize optimal ROI when they use analytics as their strategic facilitator in 
their innovation activities and decision-making activities. 
 
It is the delivery of analytics insights with leader support and organizational preparedness 
for cultural transformation and continuous value creation that separates top organizations 
from others. Three distinct dimensions are at play in applying analytics effectively because 
budgeting must be paired with organizational designs and human abilities in order to create 
desired outcomes. 
 
These results are indicators of organizations to benchmark their analytics development 
level and areas of skill deficiency so that they can redirect resources into initiatives that 
facilitate strategic business transformation along with operation efficiency improvements. 
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6. DISCUSSION AND IMPLICATIONS 
 
The research makes an important contribution to academic science and business 
administration as it explains the changing role of analytics in contemporary businesses. 
The availability of a strategic framework with proper operational implementation is crucial 
in guaranteeing the returns on investment in analytics. For an entity to achieve returns on 
its investment in analytics tools or platforms, it needs to develop a strong organizational 
ecosystem, as standalone financial expenditures cannot support this requirement. 
 
This research proposes that the AI Adoption Score is the most effective predictor for firms 
to attain positive performance outcomes. Firms realize their authentic value by the 
capability to translate actionable insights into impactful action and not by tool ownership 
itself. A firm that aligns the use of advanced analytics with the analysis capability of the 
personnel and facilitates data-driven implementation of strategy derives strategic benefits 
via analytics but firms without these practices lose its value to passive investments. 
 
Business decision-makers can leverage clustering outcomes of segmentation models as 
useful assets. The models help organizations measure their analytical maturity levels, as 
well as gap areas that guide decision-making for future strategies, including leadership-
sponsored analytics training programs and capability enhancement within the 
organization, as well as establishing performance targets via analytical outcomes. 
Managers can gain better control of their transformation strategies using organization-
specific, data-driven categorization tools, thus avoiding fuzzy, top-down analytical 
methods. 
 
TechManu Corporation is a classic case of the value of this wide-ranging perspective as a 
validation tool. Technical Manu Corporation's success was not just about buying 
predictive software, but their analytics integration was the foundation of their strategic 
planning and operational system. Measurable improvements in financial metrics, 
improved customer satisfaction ratings, and creative outcomes were achieved by the 
company as a result of the ability of TechManu Corporation to link analytics to workflow 
protocols, harmonizing executive objectives with metrics, and creating an experimental 
culture based on analytical statistics. 
 
The findings of the research open up new scholarly opportunities for the integration of 
behavior-based and procedural interventions and cultural information into traditional ROI 
modeling frameworks. Future research must examine the influence of leadership 
worldview, data-driven confidence, and cross-departmental team cohesion on the path of 
analytics-based organizational changes. Analytics return on investment frameworks would 
be enhanced with the integration of organizational agility and innovation-readiness models 
and digital competency models to generate explanatory frameworks that capture digital 
transformation processes. 
 
Besides measuring the effectiveness of analytics, this research uncovers its applicability 
to some fields and determines the factors and conditions for realizing long-term business 
value. 
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7. Conclusion 
 
The study offers a holistic evaluation in support of its conclusions for the effect of 
investment in business analytics on organizational performance, utilizing ROI-based 
analysis. Additionally, the study constructs a realistic model that combines regression 
analysis and cluster methods with empirical case data to evaluate and enhance the effects 
of analytics adoption. 
 
The study attests to the fact that ROI achieved through analytics relies more on effective 
implementation and levels of adoption than on tangible investment costs. This study 
attested to the fact that the implementation of AI technology and effectively delivering 
research and development operations foretells high ROI compared to simple spending on 
analytics platforms. Organizations that are successful in incorporating analytics into their 
innovation and creating insight-based practices and employee capabilities have greater 
opportunities to realize substantial returns. 
 
The TechManu Corporation exemplified this phenomenon within its operations. The 
situation of TechManu Corporation underscored the notion that analytics significantly 
enhances operational efficacy when various functions are coordinated with the support of 
executives and enable business leaders across all levels of the organization. The firsthand 
experience of the organization indicates that achieving appropriate strategic alignment is 
a crucial prerequisite for business success that surpasses mere infrastructure development. 
This research contends that organizations should incorporate systems-oriented analytics 
into their data management functions. Organizations should regard data as a strategic asset 
and not an operational output. The analytics function should be a sophisticated function 
that combines various departments to provide insights into the business's core areas such 
as strategic decision-making, operational delivery, and innovation development. 
Organizations which invest in both analytic programs and building people and culture, 
along with visionary commitments, can potentially leverage the analytic value obtained 
from digital spaces to the fullest. Analytics will drive the future by integrating itself into 
operational programs, hence re-fashioning organizational perspectives, as well as ensuring 
planning and implementation of organizational programs. 
 
Future analytics ROI measurement studies need greater depth of breadth across theoretical 
and applied areas of research. Future studies must investigate quantitative measurement of 
long-term results combined with industry-oriented application examples and data-driven 
success behavioral drivers to improve model building. Such a project will establish 
organization-level understanding on analytics potential as a long-term business agility 
force alongside resilience and digital market leadership. 
 
The suggested assessment framework takes advantage of analytics investment through the 
application of both quantitative analysis and strategic assessment. The findings show that 
analytics return on investment goes beyond financial metrics to include other 
organizational capabilities such as strategic planning, leadership alignment, and the overall 
analytical performance level. 
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