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Abstract: The increasing complexity of contemporary organizational environments has demanded 

more sophisticated approaches to Business Process Management (BPM). This study presents a 

critical and in-depth analysis of the evolution of process modeling, investigating emerging synergies 

between Business Process Model and Notation (BPMN), Process Mining techniques, and advances 

in Artificial Intelligence (AI). Through a mixed methodology that combines systematic literature 

review, bibliometric analysis, and multiple case studies, this research examines 000 scientific articles 

published between 0000 and 0000 in high-impact journals (JCR Q0 and Q0). The results reveal that 

the integration of these technologies not only optimizes process representation and automation but 

fundamentally transforms the nature of organizational governance, enabling predictive, adaptive, and 

evidence-based management. The analysis identifies five critical governance dimensions: (1) strategic-

operational alignment, (2) capacity building and change management, (3) integrated technological 

architecture, (4) intelligent performance metrics, and (5) sustainability and regulatory compliance. 

The study contributes theoretically by proposing the Integrated Framework for Intelligent Process 

Governance (IFIPG), which articulates the technological, organizational, and strategic dimensions 

necessary for successful implementation. Practically, it offers specific guidelines for organizations 
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seeking to overcome challenges of resistance to change, integration complexity, and value measurement. 

It is concluded that the future of BPM lies in the intelligent convergence of these technologies, mediated 

by robust governance that balances technological innovation with organizational sustainability.
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Governance; Digital Transformation; Governance Framework.

Introduction

Digital transformation has fundamentally redefined the paradigms of organizational 

management, demanding a reconceptualization of traditional approaches to Business Process 

Management (BPM). In the contemporary context, characterized by volatility, uncertainty, complexity, 

and ambiguity (VUCA), organizations face increasing pressure to optimize their business processes 

in an agile, intelligent, and sustainable manner. The Business Process Model and Notation (BPMN), 

established as a global standard by the Object Management Group (OMG), has served as the foundation 

for this transformation, providing a common language for modeling and communicating processes 

between technical and business stakeholders.

However, the mere adoption of BPMN, although necessary, proves insufficient to meet the 

demands of a business environment increasingly driven by data and emerging technologies. Recent 

scientific literature points to a significant convergence between traditional process modeling and 

disruptive technologies such as Process Mining and Artificial Intelligence, creating unprecedented 

opportunities for truly intelligent and predictive process management.

Process Mining, based on the seminal work of van der Aalst (2011), represents a paradigm 

shift by enabling the automatic discovery of real processes from the digital traces left in organizational 

information systems. This evidence-based approach overcomes the limitations of traditional modeling, 

which often captures only the perception or intention of processes, not their actual execution. 
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Simultaneously, advances in Artificial Intelligence, particularly in Machine Learning and Large 

Language Models (LLMs), are introducing capabilities for intelligent automation, predictive analysis, 

and autonomous optimization that fundamentally transform the nature of process management.

This technological convergence, however, does not occur in an organizational vacuum. The 

successful implementation of these integrated technologies demands robust and adaptive process 

governance, capable of managing not only the technical aspects of integration but also the cultural, 

strategic, and operational dimensions of the transformation. The existing literature, although rich in 

specific studies on each technology in isolation, has significant gaps in understanding the synergies 

between them and the governance requirements for their integrated implementation.

In this context, the present study seeks to fill this theoretical and practical gap by investigating 

the following research questions: (1) How does the integration of BPMN, Process Mining, and AI 

transform the traditional paradigms of BPM? (2) What are the critical governance challenges in 

implementing these integrated technologies? (3) What conceptual framework can guide organizations 

in implementing intelligent and sustainable process governance?

The general objective of this research is to develop an in-depth understanding of the 

synergies between BPMN, Process Mining, and AI, proposing an integrated governance framework 

that articulates the technological, organizational, and strategic dimensions necessary for successful 

implementation. The specific objectives include: (a) systematically mapping the scientific literature 

on the convergence of these technologies; (b) critically identifying and analyzing the governance 

challenges in integrated implementation; (c) proposing a conceptual framework for intelligent process 

governance; and (d) deriving practical guidelines for organizations at different stages of digital 

maturity.

Methodology

This research adopts a mixed-methodological approach, combining quantitative and 
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qualitative elements to provide a comprehensive and rigorous analysis of the investigated phenomenon. 

The methodological strategy was structured in four complementary phases: (1) systematic literature 

review, (2) bibliometric analysis, (3) multiple case studies, and (4) development and validation of the 

conceptual framework.

Systematic Literature Review

The systematic review was conducted following the PRISMA (Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses) guidelines, ensuring transparency, reproducibility, and 

methodological rigor. The research protocol was developed a priori, defining clear inclusion and 

exclusion criteria, search strategies, and quality assessment procedures.

Search Strategy: The search was performed in six high-impact scientific databases: Scopus, 

Web of Science, IEEE Xplore, ACM Digital Library, ScienceDirect, and SpringerLink. The search 

strategy used a combination of controlled terms and free keywords, structured into three thematic 

clusters: (1) BPMN and process modeling, (2) Process Mining and process discovery, and (3) Artificial 

Intelligence in BPM. The final search string was: (((“BPMN” OR “Business Process Model” OR 

“process model”) AND (“process mining” OR “process discover” OR “process analytic”) AND 

(“artificial intelligence” OR “machine learning” OR “AI” OR “intelligent process”)) OR (“intelligent 

BPM” OR “smart process” OR “cognitive process*”)).

Inclusion Criteria: (1) Articles published in JCR-indexed journals with an impact factor ≥ 

0.0; (2) Publication period between 2010 and 2023; (3) English, Portuguese, or Spanish languages; 

(4) Empirical, theoretical, or review studies addressing the integration between the investigated 

technologies; (5) Focus on organizational or industrial contexts.

Exclusion Criteria: (1) Conference papers, book chapters, or gray literature; (2) Purely 

technical studies without discussion of organizational implications; (3) Research focused exclusively 

on algorithmic or computational aspects; (4) Duplicates and articles with restricted access.
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Bibliometric Analysis

Bibliometric analysis was conducted using VOSviewer and R software (bibliometrix and 

igraph packages) to map the intellectual structure of the research field. The analyses included: (1) co-

citation analysis to identify the fundamental theoretical bases; (2) co-occurrence analysis of keywords 

to map emerging themes; (3) collaboration analysis between authors and institutions; and (4) temporal 

analysis to identify evolutionary trends.

Multiple Case Studies

To complement the theoretical analysis, case studies were conducted in six organizations 

from different sectors (finance, manufacturing, health, telecommunications, government, and retail) 

that have implemented integrated initiatives of BPMN, Process Mining, and AI. The selection of cases 

followed a theoretical sampling strategy, seeking maximum variation in terms of sector, organizational 

size, and digital maturity.

•	 Data Collection: Data were collected through: (1) semi-structured interviews with process 

managers, IT architects, and executives (n=20); (2) documentary analysis of internal 

reports, presentations, and technical documentation; (3) non-participant observation of 

governance meetings and modeling workshops; and (4) analysis of technological artifacts 

(BPMN models, Process Mining dashboards, AI systems).

•	 Data Analysis: The analysis followed a thematic coding approach, using NVivo software 

to identify patterns, emerging themes, and causal relationships. Triangulation of sources 

and methods was employed to increase the validity and reliability of the findings.
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Framework Development and Validation

The Integrated Framework for Intelligent Process Governance (IFIPG) was developed 

through an iterative process that combined insights from the literature review, bibliometric analysis, 

and case studies. Validation was performed through: (1) peer review with academic and professional 

experts (n=10); (2) validation workshop with representatives from the studied organizations; and (3) 

pilot application in two additional organizations.

Methodological Limitations

This research acknowledges the inherent limitations of the adopted methodological approach. 

The narrative review, although suitable for synthesizing knowledge in emerging fields, may present 

selection bias in the interpretation of the findings. To mitigate this limitation, rigorous inclusion and 

exclusion criteria were adopted, in addition to triangulation between multiple sources of evidence. 

The evolutionary nature of the investigated technologies also imposes temporal limitations on the 

findings, requiring periodic updates of the analyses.

Theoretical Framework

Unified Theory of Intelligent Process Governance (UTIPG)

The convergence of BPMN, Process Mining, and Artificial Intelligence demands a new 

theoretical foundation that transcends traditional fragmented approaches. We propose here the Unified 

Theory of Intelligent Process Governance (UTIPG), which integrates four fundamental theoretical 

domains: Organizational Theory, Information Systems Theory, Process Theory, and Artificial 

Intelligence Theory.

This unified theory is based on three main conceptual pillars. First, the Theory of Dynamic 



52ISSN: 2675-469X /  Vol. 06  - n 04 - ano 2025

Capabilities (Teece, 2007) provides the framework for understanding how organizations develop, 

integrate, and reconfigure internal and external competencies to respond to rapidly changing 

environments. In the context of intelligent processes, dynamic capabilities are manifested through 

three dimensions: sensing (detecting opportunities via Process Mining), seizing (capturing value 

through BPMN modeling), and transforming (continuous reconfiguration via AI).

Second, the Sociotechnical Systems Theory (Trist & Bamforth, 1951) offers the conceptual 

lens for understanding the complex interactions between technical subsystems (integrated 

technologies) and social subsystems (organizational capabilities and culture). This perspective is 

crucial for understanding how the implementation of intelligent processes requires joint optimization 

of technological and human elements, avoiding technological determinism or neglect of social 

dimensions.

Third, Institutional Theory (DiMaggio & Powell, 1983) explains the mechanisms through 

which institutional pressures influence the adoption and implementation of intelligent processes. 

Coercive (regulations), mimetic (imitation of successful practices), and normative (professional 

standards) pressures shape organizational digital transformation trajectories.

Fundamental Theoretical Propositions

Based on the UTIPG, five central theoretical propositions are derived to guide the 

understanding of the investigated phenomena:

•	 Proposition 1 (P1): Technological Synergy and Performance. The degree of integration 

between BPMN, Process Mining, and AI positively moderates the relationship between 

process governance maturity and organizational performance.

This proposition is based on the premise that isolated technologies produce limited benefits, 
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while their synergistic integration exponentially amplifies the results. The moderation occurs because 

technological integration enhances the effects of mature governance, creating emergent capabilities 

not available in fragmented implementations.

•	 Proposition 2 (P2): Dynamic Capabilities and Digital Transformation. Organizations 

with greater dynamic capabilities in process intelligence achieve superior digital 

transformation results compared to those with static process management approaches.

This proposition derives from the theory of dynamic capabilities, suggesting that the 

ability to continuously detect, capture, and reconfigure processes constitutes a meta-capability that 

differentiates high-performing organizations from those that remain stuck in static models.

•	 Proposition 3 (P3): Mediation and Moderation in Intelligent Governance. The relationship 

between intelligent process governance and organizational performance is mediated by 

process agility and moderated by environmental uncertainty.

This proposition recognizes that intelligent governance does not directly impact performance, 

but rather through the development of organizational agility. Simultaneously, more uncertain 

environments amplify the benefits of intelligent governance, as the ability to adapt quickly becomes 

a critical success factor.

•	 Proposition 4 (P4): Sociotechnical Congruence and Adoption. The success of 

implementing intelligent processes is contingent on the degree of congruence between 

the technical subsystem (integrated technologies) and the social subsystem (culture, 

skills, and organizational structure).
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This proposition, based on sociotechnical systems theory, highlights that a lack of 

alignment between technology and the social context leads to resistance to change, low adoption, and 

implementation failure. A holistic approach that considers both dimensions is essential.

•	 Proposition 5 (P5): Institutional Isomorphism and Legitimacy. The adoption of 

intelligent process governance models is influenced by isomorphic pressures, and their 

implementation confers legitimacy and competitive advantages to the organization.

This proposition, derived from institutional theory, suggests that organizations adopt these 

practices not only for efficiency gains but also to align with institutional expectations, which can 

improve their reputation and access to resources.

Multi-Level Analysis of Intelligent Process Governance

The UTIPG also proposes a multi-level analysis to understand the complexities of intelligent 

process governance:

•	 Individual Level: At this level, theories such as the Technology Acceptance Model 

(TAM) (Davis, 1989) and the Unified Theory of Acceptance and Use of Technology 

(UTAUT) (Venkatesh et al., 2003) are relevant for understanding individual adoption of 

new technologies. The Job Characteristics Model (Hackman & Oldham, 1976) helps to 

analyze how intelligent automation impacts job design and employee motivation.

•	 Team/Departmental Level: The Team Cognition Theory (Cannon-Bowers & Salas, 

2001) explains how teams develop shared mental models about intelligent processes. 

The Coordination Theory (Malone & Crowston, 1994) addresses the cross-functional 

integration mechanisms necessary for effective implementation.
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•	 Organizational Level: The Organizational Learning Theory (Levitt & March, 1988) 

explains how organizations develop routines and capabilities for managing intelligent 

processes. The Strategic Management Theory (Barney, 1991) underpins the understanding 

of how intelligent processes create sustainable competitive advantage.

•	 Inter-Organizational Level: Network Theory (Powell, 1990) explains collaboration in 

ecosystems of intelligent processes, while Transaction Cost Economics (Williamson, 

1985) guides decisions about organizational boundaries in digital contexts.

Temporal Dynamics and Capability Evolution

The UTIPG incorporates a temporal perspective through the Evolutionary Maturity Model 

for Intelligent Processes (EMMIP), which identifies five stages of development:

•	 Stage 1: Ad Hoc (Initial): Processes are managed in a reactive and unstructured manner. 

There is a low level of maturity in the use of BPMN, and Process Mining and AI are used 

in isolated experiments.

•	 Stage 2: Repeatable (Managed): Basic process management practices are established. 

BPMN is used for documentation, but without standardization. Process Mining is used 

for descriptive analysis, and AI is applied in pilot projects.

•	 Stage 3: Defined (Standardized): Standardized process governance is established 

throughout the organization. BPMN is the standard for modeling, Process Mining is 

used for conformance checking and performance analysis, and AI is integrated into some 

automated processes.

•	 Stage 4: Managed (Quantitatively Managed): Process management is guided by 

quantitative data. Advanced Process Mining techniques are used for predictive analysis, 

and AI is used for process optimization and autonomous decision-making.
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•	 Stage 5: Optimizing (Continuous Improvement): The organization is in a state of 

continuous and proactive process improvement. An integrated ecosystem of BPMN, 

Process Mining, and AI enables adaptive and resilient process governance.
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