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Abstract 

The convergence of Artificial Intelligence (AI) and Business Intelligence (BI) is reshaping 

the strategic growth landscape for enterprise software firms, particularly within growth equity 

portfolios that demand scalability, efficiency, and data-driven performance. This study 

investigates the impact of AI-BI integration on operational and financial key performance 

indicators (KPIs) such as revenue growth, customer acquisition cost (CAC), average revenue 

per user (ARPU), retention rates, and profit margins. Using a mixed-methods approach, data 

were collected from 40 enterprise software companies supported by growth equity funding. 

Quantitative analysis, including fixed-effects panel regression and structural equation 

modeling (SEM), demonstrated that both AI maturity and BI depth significantly enhance 

data-driven strategic orientation, which in turn mediates substantial improvements across all 

KPIs. Cluster analysis further revealed that firms with high AI maturity consistently 

outperform their peers across performance metrics. Correlation mapping highlighted the 

distinct yet complementary roles of AI and BI, AI in internal optimization and BI in strategic 

insight delivery. The findings underscore the importance of cross-functional alignment and 

technological synergy in maximizing enterprise value. This study offers actionable insights 

for equity investors, software architects, and business leaders aiming to unlock scalable, 

sustainable growth through intelligent analytics ecosystems. 

Keywords: Artificial Intelligence, Business Intelligence, Enterprise Software, Data-Driven 

Growth Strategy, Growth Equity Portfolios, AI Maturity, BI Depth, Strategic Analytics. 

Introduction 

Background and rationale of the study 

The convergence of Artificial Intelligence (AI) and Business Intelligence (BI) has become a 

catalyst for transformative growth within enterprise software ecosystems (Gupta, 2024). As 

digital-first strategies become the norm, organizations are increasingly shifting from 

intuition-based decision-making to precision-driven analytics fueled by large-scale data 



Journal of Computational Analysis and Applications                                                                          VOL. 34, NO. 6, 2025 
 

                                                                                                                    10.48047/jocaaa.2025.34.06.20 

                                                                                                            253                                    Saradha Nagarajan et al 252-264 
 

ecosystems. This paradigm shift is particularly significant in the context of scalable enterprise 

software products and platforms that need to evolve rapidly to meet global demands while 

optimizing operations, customer experience, and investment outcomes (Moro-Visconti, 

2024). In this environment, growth equity firms seek to maximize portfolio performance 

through strategic value creation. Leveraging AI and BI in tandem allows for deeper insights, 

faster decision-making, and operational scalability across these growth equity portfolios 

(Michael ET AL., 2024). 

Need for data-driven growth strategies 

Traditional growth strategies often relied on fragmented data sources, linear forecasting 

models, and historical performance metrics (Moro-Visconti, 2025). However, the modern 

enterprise environment requires agility and foresight qualities best achieved through a data-

driven approach. Integrating AI techniques such as machine learning, natural language 

processing, and predictive analytics into BI systems enables the discovery of actionable 

patterns in vast, complex data streams (Alao, 2025). When these tools are implemented 

effectively, they empower C-suite leaders, product strategists, and equity investors to identify 

underperforming assets, optimize go-to-market strategies, personalize user experiences, and 

drive innovation in product features (Brunneret al., 2024). 

Role of scalable enterprise software in equity portfolios 

Scalable enterprise software platforms are foundational to the digital infrastructure of mid-

market and large enterprises. These platforms ranging from customer relationship 

management (CRM) and enterprise resource planning (ERP) to AI-enhanced cybersecurity 

systems serve as engines of data generation and operational coordination (Brunner et al., 

2024). For growth equity portfolios, investments in scalable software are seen not only as 

revenue-generating assets but also as transformative levers for digital transformation across 

sectors. Growth-focused investors actively seek companies with intelligent software 

backbones capable of supporting expansion, modular deployments, and data-centric decision-

making. As AI becomes a core competency embedded in these platforms, the ability to 

analyze and act on real-time business intelligence becomes a competitive differentiator 

(Olayinka, 2019). 

AI-powered bi for strategic decision-making 
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The integration of AI into BI platforms allows enterprises to go beyond static dashboards and 

descriptive analytics (Li, 2025). AI enhances BI by enabling predictive modeling, anomaly 

detection, customer segmentation, churn prediction, and scenario simulations. This empowers 

management teams to proactively allocate resources, mitigate risks, and identify strategic 

pivots based on dynamic market behavio (Nwoke, 2025)r. For growth equity-backed firms, 

this capability is essential for scaling operations across geographies, verticals, and customer 

segments. AI-powered BI thus transforms raw operational data into a strategic asset, 

improving decision velocity and enhancing long-term value creation. 

Scope and contribution of the study 

This research article explores how AI-integrated BI systems are reshaping the development 

and deployment of scalable enterprise software, particularly within growth equity portfolios. 

It examines the technological, financial, and operational frameworks that allow AI and BI to 

converge, and assesses their combined impact on data-driven growth strategies. Through a 

cross-sectional analysis of enterprise software firms supported by growth equity investments, 

the study identifies best practices, technological enablers, and critical success factors that can 

inform policy and investment decisions. The study ultimately aims to provide a blueprint for 

stakeholders—software developers, equity managers, and enterprise clients—to unlock 

scalable value through intelligent, data-driven platforms. 

Methodology 

Research design and approach 

This study adopts a mixed-methods research design, combining both qualitative case analysis 

and quantitative statistical evaluation to examine how AI-integrated Business Intelligence 

(BI) influences data-driven growth strategies in scalable enterprise software firms across 

growth equity portfolios. The qualitative dimension helps explore the contextual integration 

of AI and BI systems within enterprises, while the quantitative analysis evaluates the 

measurable impacts of these integrations on key performance indicators (KPIs) such as 

revenue growth, churn reduction, customer acquisition cost (CAC), and return on investment 

(ROI). 

Sample selection and data sources 

The empirical focus is placed on enterprise software firms that have received growth equity 

funding within the past five years. A purposive sampling method was used to select 40 
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enterprise software companies operating across various sectors such as fintech, healthtech, 

SaaS platforms, and digital logistics. Inclusion criteria involved companies with active AI-BI 

implementations, scalable infrastructure, and formal backing from growth equity firms. Data 

sources include company financial reports, BI dashboards, CRM and ERP datasets, investor 

reports, and AI output logs, supplemented by semi-structured interviews with key 

stakeholders—CTOs, BI engineers, product heads, and equity portfolio managers. 

Ai and business intelligence system mapping 

To understand the role of AI and BI in these organizations, system architectures and 

workflows were mapped using process tracing and stakeholder validation. AI components 

such as machine learning models, recommendation engines, and predictive analytics modules 

were assessed for their operational role and integration with BI platforms like Microsoft 

Power BI, Tableau, or Qlik. The BI layers were analyzed for their capacity to translate data 

into strategic insights, particularly in revenue operations, customer analytics, and financial 

forecasting. AI-BI integration maturity levels were also assessed using a 5-point 

implementation scale (from basic reporting to fully automated decision-support systems). 

Operationalization of data-driven growth strategy 

Data-driven growth strategy was operationalized through the identification of measurable 

variables including CAC, average revenue per user (ARPU), product adoption rate, customer 

retention rate, and margin expansion. These KPIs were tracked pre- and post-implementation 

of AI-BI systems across enterprise software firms. Time-series and panel data were used to 

assess causality and temporal impacts. 

Statistical analysis and modeling 

Quantitative analysis was conducted using SPSS and R statistical tools. Descriptive statistics 

summarized central tendencies in firm performance metrics, while inferential techniques 

tested the effect of AI-BI integration on business outcomes. A fixed-effects panel regression 

model was employed to analyze how AI-powered BI systems impact key growth KPIs across 

different firms over time, controlling for firm size, funding round, and sector. Additionally, 

Structural Equation Modeling (SEM) was used to explore the direct and indirect pathways 

through which AI and BI capabilities influence strategic business performance. Correlation 

matrices were used to examine interdependencies among growth indicators, while cluster 

analysis grouped firms based on similarity in AI maturity and growth trajectory. 
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Qualitative insights and thematic analysis 

The qualitative component involved content analysis of interview transcripts and internal 

reports to identify recurring themes such as scalability challenges, AI model performance, BI 

usability, and decision-making culture. NVivo software was used to code and categorize 

insights into key thematic pillars—technology adoption, strategic alignment, organizational 

learning, and investor influence. These themes were then cross-referenced with the 

quantitative results to validate consistency and uncover deeper strategic implications. 

Ethical considerations and data integrity 

All data collected were anonymized to protect proprietary information. Consent was obtained 

from participating organizations, and the study adhered to data privacy norms under GDPR 

and other applicable standards. Data integrity was maintained by triangulating multiple 

sources and validating results with internal stakeholders. 

Results 

The integration of AI-powered Business Intelligence (BI) systems in enterprise software 

firms backed by growth equity investment demonstrated statistically significant 

improvements in key performance metrics across all analyzed dimensions. As shown in Table 

1, post-adoption of AI-BI systems led to a notable average increase in annual revenue growth 

from 12.0% to 20.1%, reflecting a 67.5% improvement. Similarly, customer acquisition cost 

(CAC) decreased by 20.5%, while average revenue per user (ARPU) grew by 19%. Retention 

rates improved by 14.6%, and gross profit margins expanded by 10.8%. All changes were 

highly significant (p < 0.001), confirming the effectiveness of AI-BI implementation in 

driving data-centric growth strategies. 

Table 1. Pre- vs Post-Adoption KPI summary across 40 enterprise-software firms 

KPI Pre-Adoption 

Mean ± SD 

Post-Adoption 

Mean ± SD 

% Change t-stat p-value 

Customer-

Acquisition Cost (US 

$) 

149.8 ± 19.4 119.1 ± 18.3 -20.5 % 12.11 <0.001 

Average Revenue / 

User (US $) 

799.6 ± 104.2 951.8 ± 97.8 +19.0 % -11.87 <0.001 
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Retention Rate (%) 70.1 ± 5.2 80.3 ± 4.8 +14.6 % -14.09 <0.001 

Gross Margin (%) 45.2 ± 4.7 50.1 ± 4.6 +10.8 % -9.36 <0.001 

Annual Revenue-

Growth (%) 

12.0 ± 3.1 20.1 ± 3.3 +67.5 % -20.84 <0.001 

Paired-sample Student’s t tests confirm statistically significant improvement on every KPI 

after AI-powered BI adoption. 

The panel regression analysis provided in Table 2 reinforces the strength of the relationship 

between AI maturity, BI depth, and growth outcomes. AI maturity exhibited a strong positive 

coefficient (β = 2.78, p < 0.001), indicating its substantial influence on revenue growth, 

followed closely by BI depth (β = 1.94, p < 0.001). Importantly, their interaction term was 

also statistically significant (β = 0.57, p < 0.001), suggesting that firms benefit most when AI 

and BI capabilities are developed in tandem. Sector-specific controls and firm size were 

included to reduce omitted variable bias, although their influence was marginal. 

Table 2. Fixed-Effects Panel Regression (Dependent Variable: Annual Revenue-Growth %) 

Predictor Coefficient (β) Std. Error t p 

AI-Maturity Index 2.78 0.31 9.02 <0.001 

BI-Depth Score 1.94 0.27 7.25 <0.001 

Interaction (AI × BI) 0.57 0.12 4.75 <0.001 

Funding Round (Series C+) 0.41 0.38 1.08 0.281 

Firm Size (FTE, log) 0.15 0.09 1.63 0.104 

Sector Fixed Effects Included    

Model R² = 0.61; Hausman test supports fixed-effects specification. 

Further validation is evident in the Structural Equation Model (SEM) results illustrated in 

Table 3, where both AI maturity (β = 0.72) and BI depth (β = 0.64) had significant effects on 

the adoption of data-driven strategy. This strategic orientation in turn had a strong impact (β 

= 0.81, p < 0.001) on the composite KPI performance metric, which included improvements 

in revenue, CAC, ARPU, retention, and margin. Direct effects of AI and BI on KPIs were 

less pronounced, underscoring the mediating role of strategic alignment. 

Table 3. Structural-Equation-Model (SEM) Standardized Paths 

Hypothesized Path β (stan.) z p 

AI-Maturity → Data-Driven Strategy 0.72 10.1 <0.001 
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BI-Depth → Data-Driven Strategy 0.64 8.9 <0.001 

Data-Driven Strategy → KPI Composite† 0.81 11.7 <0.001 

AI-Maturity → KPI Composite (direct) 0.19 1.9 0.057 

BI-Depth → KPI Composite (direct) 0.11 1.3 0.192 

†KPI Composite is a latent construct loading on revenue growth, CAC reduction, retention, 

ARPU growth, and margin expansion (AVE = 0.71; CR = 0.86). 

The performance differentiation across AI maturity levels is clearly summarized in Table 4, 

where enterprise software firms were categorized into three clusters: Low AI, Medium AI, 

and High AI. Firms in the High AI cluster exhibited the highest revenue growth (23.5%), 

ARPU ($1002), retention (83.7%), and profit margins (52.8%), along with the lowest CAC 

($106). The between-group differences were statistically significant, confirming the 

operational advantage of higher AI maturity. 

Table 4. AI-Maturity Cluster Profiles and Post-Adoption Performance 

Cluster 

(N) 

AI-

Maturity 

Score 

Revenue-

Growth % 

ARPU 

US$ 

CAC US$ Retention 

% 

Margin % 

Low AI 

(13) 

1.8 ± 0.3 16.4 ± 2.4 901 ± 84 132 ± 15 77.1 ± 3.7 48.1 ± 3.9 

Medium 

AI (14) 

3.2 ± 0.4 20.3 ± 2.8 954 ± 99 118 ± 19 80.6 ± 4.1 50.4 ± 4.6 

High AI 

(13) 

4.4 ± 0.2 23.5 ± 3.1 1002 ± 92 106 ± 17 83.7 ± 4.3 52.8 ± 4.1 

 

This cluster-based insight is further visualized in Figure 1, which shows the distribution of 

revenue growth improvement across AI-maturity groups. The boxplot indicates that firms in 

the High AI category experienced not only higher average improvements but also more 

consistent performance outcomes with narrower variability. Meanwhile, Figure 2 presents a 

correlation heatmap among AI maturity, BI depth, and key performance improvements. The 

heatmap reveals strong positive correlations between AI maturity and metrics like retention 

improvement, margin expansion, and ARPU growth, highlighting the synergistic value of 

intelligent systems in operational execution. 
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Figure 1. Distribution of revenue-growth improvement (%) by AI-maturity cluster 

 

Figure 2. Correlation Matrix of AI-Maturity, BI-Depth and KPI Improvements 

Discussion 

Strategic impacts of AI-BI integration on enterprise software performance 
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The findings of this study confirm the hypothesis that integrating Artificial Intelligence (AI) 

with Business Intelligence (BI) significantly enhances strategic outcomes in enterprise 

software firms supported by growth equity portfolios. As shown in Table 1, the 

improvements across all key performance indicators—revenue growth, CAC reduction, 

ARPU growth, customer retention, and gross margin expansion are not only statistically 

significant but also economically meaningful (Hamzat et al., 2023). These metrics are 

fundamental to assessing the scalability and investability of enterprise software companies, 

especially in capital-intensive environments where growth efficiency is a priority. The 

consistency of these improvements highlights how AI-BI systems shift enterprises from 

reactive operations to predictive, data-informed decision-making models (Ghosh, 2025). 

Role of AI maturity and BI depth as performance drivers 

The regression analysis (Table 2) and SEM path coefficients (Table 3) underscore the central 

role of AI maturity and BI depth in fostering strategic and operational performance. AI 

maturity reflects not just the presence of machine learning models or automation tools, but 

the extent to which these technologies are embedded in the fabric of business operations. BI 

depth, on the other hand, represents the richness, granularity, and accessibility of data 

insights to stakeholders across departments (Moro-Visconti et al. 2023). Their statistically 

significant interaction term suggests a compounding effect when both AI and BI systems are 

developed robustly, they synergize to produce exponentially greater returns. This finding 

supports the argument that isolated investment in either AI or BI is suboptimal without 

complementary maturity in the other (Purwar et al., 2024). 

Data-driven strategy as a mediator of success 

The SEM analysis provides critical insight into the indirect pathways through which AI and 

BI capabilities translate into enterprise success. Notably, the direct effects of AI and BI on 

performance KPIs were weaker than the mediated effect through a data-driven strategy (Rane 

et al., 2024). This implies that technology alone does not drive performance strategic 

alignment, organizational adoption, and the ability to act on analytical insights are what 

ultimately unlock value (Kalinaki, 2024). Firms that implement AI-BI systems with a clear 

focus on strategic use cases (such as customer segmentation, retention analytics, or dynamic 

pricing) realize higher business returns than those who adopt the technology for its novelty or 

superficial automation gains (Guttha, 2024). 

Performance differentiation across ai-maturity clusters 
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The cluster analysis and Table 4 clearly delineate performance gradients among firms with 

different AI maturity levels. High AI maturity firms not only demonstrate superior metrics 

but also lower variability in performance outcomes. This consistency is crucial for growth 

equity investors, who seek predictable, scalable, and repeatable business models (Paramesha 

et al., 2024). Furthermore, the reduced customer acquisition cost observed in high AI 

maturity clusters indicates that intelligent targeting and personalization engines are yielding 

better conversion rates, while retention gains reflect improved customer experience powered 

by predictive engagement tools (Maddula et al., 2019). These findings provide empirical 

backing to the narrative that AI is not just a cost center but a strategic growth enabler when 

aligned with BI systems. 

Correlations reveal key levers of growth 

The correlation matrix presented in Figure 2 visually reinforces the strategic role of AI and 

BI as growth levers. AI maturity shows high correlation with improvements in retention, 

ARPU, and margin, while BI depth correlates strongly with CAC reduction and revenue 

growth (Pillai, 2023). This pattern indicates that while AI excels in optimizing internal 

operations and customer-facing intelligence, BI’s strength lies in providing enterprise-wide 

visibility that supports financial agility and marketing efficiency. Together, these capabilities 

offer a holistic framework for data-driven enterprise scaling. 

Implications for growth equity investors and product leaders 

The results of this study carry significant implications for stakeholders in the growth equity 

ecosystem. Investors can use AI and BI maturity levels as diagnostic indicators to evaluate 

the scalability potential of portfolio companies. Product leaders and CTOs should prioritize 

cross-functional AI-BI alignment to avoid fragmented implementations that fail to influence 

strategy. Furthermore, the integration of these technologies should not be viewed as a one-

time deployment but as a continuous process involving data governance, employee training, 

and strategic recalibration. 

Limitations and future research 

While the results are compelling, this study is limited by its sample size and cross-sectional 

design. Longitudinal analysis and case-specific interviews could offer deeper insight into 

causality and implementation pathways. Future research should also explore sector-specific 

nuances and the role of organizational culture in technology adoption outcomes. 
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Leveraging AI with BI fosters measurable, strategic value in enterprise software firms. When 

executed with alignment and maturity, these technologies redefine growth strategy execution 

and create scalable competitive advantages in the digital era. 

Conclusion 

This study concludes that the strategic integration of Artificial Intelligence (AI) with 

Business Intelligence (BI) serves as a powerful catalyst for driving scalable, data-driven 

growth in enterprise software firms within growth equity portfolios. By enhancing decision-

making accuracy, operational efficiency, and customer-centric strategies, AI-BI ecosystems 

enable companies to significantly improve key performance metrics such as revenue growth, 

customer acquisition cost, ARPU, retention, and profit margins. The findings highlight that 

the synergy between AI maturity and BI depth is essential—not only for performance 

optimization but also for aligning data insights with business objectives. Furthermore, the 

role of a data-driven strategy emerges as a critical mediator, reinforcing that technology must 

be matched with strategic intent to realize its full potential. For investors, product leaders, 

and executives, these insights offer a practical roadmap for harnessing intelligent analytics 

infrastructure to create scalable enterprise value and long-term competitive advantage. 
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