
Ab s t r ac t
As digital transformation takes center stage, data has become a critical resource for modern businesses to inform their 
decisions, drive innovation, and gain a competitive edge. But with many heterogeneous data sources and legacy system 
restrictions, effective data governance is challenging. Traditional data governance models are not always scalable, real-
time, or flexible enough to integrate, making it difficult to achieve higher levels of data governance maturity. This research 
paper investigates the use of cloud-based data integration frameworks for improving the maturity of enterprise data 
governance in today’s business landscape.
The research topics include the history of data governance models, and the challenges of traditional integration 
architectures. It offers a vision of a scalable ingestion pipeline, a centralized metadata management system, automated 
policy enforcement and real-time analytics within a cloud-based data integration architecture. The framework adopts cloud 
computing principles like elasticity, distributed processing, and service-oriented architecture to enhance data quality, 
consistency, accessibility, and compliance.
It covers topics related to security, privacy issues, vendor dependency, and provides strategic recommendations for 
organizations looking to evolve to more advanced, cloud-based data governance ecosystems.
Keywords: Data Governance, Cloud Computing, Data Integration, Governance Maturity, Enterprise Data Management, 
Data Quality, Metadata Management, ETL/ELT,
International Journal of Technology, Management and Humanities (2025)	 DOI: 10.21590/ijtmh.11.01.08

Enhancing Enterprise Data Governance Maturity 
Through Cloud Based Data Integration Frameworks in 
Modern Organizations
Sonam Mehta*
Informatica, Dubai, United Arab Emirate

Corresponding Author: Sonam Mehta, Informatica, Dubai, 
United Arab Emirate, e-mail: sonam.0410@gmail.com
How to cite this article: Mehta, S. (2025). Enhancing 
Enterprise Data Governance Maturity Through Cloud Based 
Data Integration Frameworks in Modern Organizations. 
International Journal of Technology, Management and 
Humanities, 11(1), 59-67.
Source of support: Nil
Conflict of interest: None

International Journal of Technology, Management and Humanities

 
International Journal of Technology, Management and Humanities 	 Volume 11, Issue 1, 2025

In t r o d u c t i o n
The volume, variety and velocity of data produced by a 
variety of sources from enterprise systems, social media, 
devices connected to the internet of things (IoT) and 
transactional applications, has revolutionised the way 
organisations operate and make decisions in recent years. It is 
now well recognised that data is a strategic asset that can be 
used to create innovation, improve operational efficiency and 
provide a competitive advantage. But the growing volume, 
velocity and variety of data has added a great challenge to 
the management, integration and governance of these data 
assets effectively.

Data governance is the group of processes, policies, 
standards and technologies used to manage data throughout 
an organization, in order to make it accessible, usable, 
accurate, and secure. It offers a framework for data asset 
management, clarifies roles and responsibilities, and ensures 
regulatory compliance. Even with the awareness of how vital 
it is, many organizations fall short of achieving a high level 
of data governance maturity because of, among others, 
their disorganized data environments, their disparate data 

systems, their different data definitions, and their absence 
of data integration methods.

The typical data integration solutions, which are mainly 
dependent on on-premises Extract, Transform, Load (ETL) 
systems, are not always scalable, flexible, or real-time enough 
to meet the needs of today’s data-driven landscape. These 
legacy systems tend to be inflexible, expensive to maintain 
and are not easily able to manage a large, diverse data source. 
This makes it challenging for organizations to maintain data 
consistency, quality, and availability throughout the various 
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business units, affecting the organization’s decision-making 
processes and performance.

New opportunities have emerged with cloud computing 
which have the potential to address these challenges. Cloud-
based infrastructure, like that offered by Amazon Web 
Services, Microsoft Azure, and Google Cloud Platform, is a 
scalable, flexible, and cost-effective way to store, process, 
and integrate data. Cloud-based data integration solutions 
can help organisations combine data from a variety of data 
sources into a unified data set, process data in real time, and 
enforce data governance policies centrally. They also enable 
more sophisticated features like metadata management, 
automated compliance monitoring and compliance 
enforcement.

Many data governance maturity models exist to gauge 
an organization’s ability to manage its data assets effectively. 
These models usually feature several stages from starting or 
ad hoc use, to optimized data ecosystems and fully governed 
ecosystems. As maturity levels rise, they must not only have 
strong governance policies, but also have efficient integration 
policies in place to ensure smooth flow of data, consistency, 
and visibility throughout the enterprise.

This study is centered on how enterprise data governance 
maturity can be improved by using a cloud-based data 
integration framework. It seeks to examine the challenges 
of traditional approaches to integration and how the new 
cloud technologies can solve these issues and help build 
more mature, scalable and efficient data governance systems. 
The study introduces a conceptually innovative framework 
that combines data ingestion, processing, governance, and 
analytics functions in the cloud to facilitate effective data 
management practices.

Literature Review
The concept of data governance has evolved significantly 
over the past two decades, driven by the rapid growth 
of enterprise data and the increasing need for regulatory 
compliance, data quality, and strategic decision-making. 
Early data governance practices, prevalent in the early 
2000s, were largely informal and focused on basic data 
management tasks such as storage, backup, and manual 
reporting. These approaches lacked standardized policies, 
clear ownership structures, and integration capabilities, 
resulting in fragmented data environments.

As organizations began to recognize the strategic value 
of data, structured data governance frameworks emerged, 
emphasizing data stewardship, quality management, and 
policy enforcement. However, traditional governance models 
were predominantly implemented within on-premises 
infrastructures, relying heavily on rigid Extract, Transform, 
Load (ETL) processes. These systems often struggled with 
scalability, high maintenance costs, and limited ability to 
handle diverse and real-time data sources.

The introduction of cloud computing marked a significant 
turning point in the evolution of data governance. Cloud 
platforms such as Amazon Web Services, Microsoft Azure, 

and Google Cloud Platform enabled organizations to adopt 
more flexible, scalable, and cost-efficient data integration 
solutions. Cloud-based frameworks support real-time 
data ingestion, distributed processing, and centralized 
governance mechanisms, thereby addressing many 
limitations of traditional systems.

In parallel, governance maturity models were developed 
to assess the effectiveness of data governance practices 
within organizations. These models typically define multiple 
levels, including initial (ad hoc), managed, defined, and 
optimized stages. Higher levels of maturity are characterized 
by standardized processes, automated governance controls, 
real-time monitoring, and strong alignment between data 
strategy and business objectives. However, achieving these 
levels remains challenging without robust and scalable data 
integration frameworks.

Recent studies highlight the importance of integrating 
cloud-based data architectures with governance strategies 
to improve data quality, accessibility, and compliance. 
Technologies such as data lakes, metadata management 
systems, and automated policy enforcement tools have 
further enhanced the ability of organizations to manage 
complex data ecosystems. Despite these advancements, 
challenges such as data security, privacy concerns, and 
vendor dependency continue to influence the adoption and 
effectiveness of cloud-based governance solutions.

This Figure 1 illustrates the progressive evolution of data 
governance maturity from 2005 to 2025, showing a shift from 
basic, manual data management practices to advanced, 
cloud-enabled governance frameworks characterized by 
automation, scalability, and real-time data integration.

Conceptual Framework / System Architecture
Overview of the Proposed Cloud-Based Integration 
Framework

The proposed framework describes how modern 
organizations can enhance enterprise data governance 
maturity by leveraging a cloud-based data integration 
architecture. The core idea is to unify distributed and 

Figure 1: Evolution of Data Governance Maturity (2005–2025) 
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heterogeneous data sources into a centralized yet scalable 
cloud environment where data is ingested, processed, 
governed, and delivered for analytics in a controlled and 
compliant manner.

At a conceptual level, the framework is built on a layered 
architecture that ensures data flows systematically from 
source systems to business intelligence applications while 
maintaining strong governance controls such as metadata 
management, policy enforcement, and regulatory compliance.
Key Components of the Framework

Data Sources (Structured and Unstructured)
This layer represents the origin of enterprise data. It includes:
•	 Structured data from relational databases (ERP systems, 

CRM systems, financial systems)
•	 Semi-structured data such as JSON, XML, and log files
•	 Unstructured data including emails, documents, images, 

and social media content
These diverse sources reflect the reality of modern enterprise 
environments where data is highly fragmented and 
distributed across multiple platforms.

Cloud Ingestion Layer
This layer is responsible for collecting and transferring data 
from source systems into the cloud environment. It typically 
uses:
•	 APIs and data connectors
•	 ETL (Extract, Transform, Load) and ELT pipelines

•	 Streaming ingestion tools for real-time data (e.g., event-
driven systems)

The ingestion layer ensures scalability, allowing continuous 
and real-time data flow into the cloud ecosystem.

Data Processing Layer
Once data is ingested, it enters the processing layer where 
transformation and enrichment occur. This includes:
•	 Data cleaning and normalization
•	 Data transformation and aggregation
•	 Real-time and batch processing workflows
•	 Machine learning-based data enrichment (optional in 

advanced systems)
This layer ensures that raw data is converted into high-quality, 
analysis-ready datasets.

Governance Layer (Policies, Metadata, 
Compliance)
This is the central control layer of the architecture and is 
critical for data governance maturity.
It includes:
•	 Metadata management (data cataloging and lineage 

tracking)
•	 Data quality monitoring and validation rules
•	 Access control and role-based permissions
•	 Compliance enforcement (GDPR, ISO standards, 

enterprise policies)
This layer ensures that all data usage remains transparent, 

Figure 2:  The Architecture Flow  Data originates from multiple structured and unstructured sources and is first captured through the cloud 
ingestion layer. It is then processed and refined in the data processing layer. After processing, governance controls are applied through the 
governance layer, ensuring data quality, security, and compliance. The refined and governed data is then made available through the analytics 
layer for reporting, visualization, and AI-driven insights. Finally, the entire system is integrated with enterprise applications to ensure that insights 

are operationalized across business functions
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secure, and compliant with organizational and regulatory 
requirements.

Data Access and Analytics Layer
This layer enables end-users and analytical systems to 
consume governed data. It includes:
•	 Business intelligence dashboards
•	 Self-service analytics platforms
•	 AI and machine learning applications
•	 Reporting tools for decision-making
This layer transforms governed data into actionable insights 
that support strategic enterprise decisions.

Integration with Enterprise Systems
The final layer ensures seamless connectivity between the 
cloud data platform and enterprise applications such as:
•	 ERP systems
•	 Supply chain management systems
•	 Human resource management systems
•	 Financial reporting systems
This integration ensures that insights generated from data 
analytics are directly embedded into operational and 
strategic business workflows.

Me t h o d o lo g y
This study adopts a conceptual and comparative research 
design with a retrospective (backdated) analytical approach, 
drawing on existing literature, documented enterprise case 
studies, and established frameworks in data governance and 
cloud computing. The purpose is to evaluate how cloud-
based data integration frameworks influence governance 
maturity compared to traditional on-premise data integration 
approaches over time.

A qualitative-hybrid methodology is used, combining 
theoretical synthesis with structured comparison. Rather 
than collecting primary real-time enterprise data, the study 
relies on secondary data sources such as peer-reviewed 
journals, industry reports, white papers, and documented 
implementations of enterprise data architectures between 
2005 and 2025.

Research Design
The research follows a descriptive–comparative conceptual 
design, focusing on:
•	 Historical evolution of data governance practices
•	 Comparative analysis of integration architectures
•	 Maturity progression in governance models
•	 Cloud adoption impact on enterprise data systems

Data Sources
The study utilizes secondary sources including:
•	 Academic literature on data governance maturity models
•	 Industry reports on cloud computing adoption
•	 Case studies from enterprise digital transformation 

initiatives
•	 Architectural frameworks from cloud service providers

Tools and technologies (reviewed contextually)
Although no direct system is implemented in this study, 
the following technologies are analyzed based on existing 
deployments:
•	 Cloud platforms (e.g., aws, microsoft azure, google cloud)
•	 Data integration tools (etl/elt pipelines)
•	 Data lakes and warehousing systems
•	 Metadata management and governance tools

Evaluation criteria
The comparative evaluation is based on the following 
governance maturity indicators:
•	 Data quality (accuracy, consistency, completeness)
•	 Compliance (regulatory adherence and audit readiness)
•	 Scalability (ability to handle increasing data volume)
•	 Automation level in governance processes
•	 Real-time data accessibility and control
The Table 1 presents a comparative analysis between 
traditional and cloud-based data integration approaches 
across key dimensions such as architecture, data processing, 
scalability, governance model, metadata management, 
compliance handling, and cost structure. 

Table 1: Comparison of traditional vs cloud-based data integration approaches

Dimension Traditional data integration (2005–2015) Cloud-based data integration (2015–2025) 

Architecture model On-premise, monolithic systems Distributed, cloud-native architecture 

Data processing Batch-oriented etl processes Real-time and hybrid etl/elt pipelines 

Scalability Limited and hardware-dependent Highly scalable and elastic 

Data accessibility Siloed departmental access Unified enterprise-wide access 

Governance model Manual, policy-heavy enforcement Automated, policy-driven governance 

Metadata management Static and fragmented Centralized and dynamic metadata systems 

Compliance handling Reactive audits Continuous compliance monitoring 

Cost structure High capital expenditure (capex) Operational expenditure (opex) model 
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Analytical approach
The analysis is conducted through thematic synthesis 
and comparative interpretation, identifying patterns 
in governance maturity progression across different 
technological eras. The study emphasizes how cloud-based 
integration frameworks transition governance from reactive 
control models to proactive, automated, and intelligence-
driven systems.

Implementation and Results
This  sec tion presents  a  conceptual  (backdated) 
implementation of the proposed cloud-based data 
integration framework and evaluates its impact on enterprise 
data governance maturity. The implementation is described 
as a hypothetical but realistic enterprise scenario, reflecting 
common practices observed in digital transformation 
initiatives between 2015 and 2025.

Implementation overview
The proposed framework integrates multiple enterprise 
data sources into a unif ied cloud environment to 
improve governance, accessibility, and compliance. The 
implementation follows a layered architecture consisting of:
•	 Data ingestion layer: collects structured and unstructured 

data from enterprise systems such as databases, 
applications, and external APIs

•	 Data processing layer: applies ETL/ELT pipelines for data 
cleaning, transformation, and normalization using cloud-
based processing engines

•	 Governance layer: enforces data policies, metadata 
standards, access controls, and regulatory compliance 
rules

•	 Data storage layer: utilizes cloud data lakes and 
warehouses for scalable and centralized storage

•	 Analytics layer: supports business intelligence dashboards 
and machine learning-based insights

This integration enables real-time data flow, centralized 
governance enforcement, and improved interoperability 
across enterprise systems.

Integration workflow
The workflow begins with data extraction from distributed 
enterprise sources, followed by ingestion into a cloud-
based staging environment. Data is then processed through 
automated pipelines where quality checks, validation rules, 
and transformation logic are applied. After processing, 
governance policies are enforced through metadata tagging, 
classification, and access control mechanisms. Finally, the 
refined data is made available for analytics and decision-
making.

Re s u lts a n d Ob s e r vat i o n s
The conceptual implementation indicates significant 
improvements in enterprise data governance maturity. Key 
observed outcomes include:
•	 Improved data consistency through standardized 

ingestion and transformation processes
•	 Enhanced accessibility due to centralized cloud-based 

data storage
•	 Stronger policy enforcement using automated 

governance rules
•	 Increased operational efficiency through reduced manual 

intervention
•	 Improved scalability to support growing enterprise data 

volumes
•	 Faster decision-making enabled by near real-time data 

availability
However, the analysis also identifies persistent challenges 
such as security management complexity, regulatory 
compliance across jurisdictions, and dependence on cloud 
service providers.

The Table 2 presents a comparative evaluation of key data 
governance maturity metrics before and after the adoption 
of cloud-based data integration frameworks. 

Su mma   ry o f Re s u lts
Overall, the conceptual implementation demonstrates that 
cloud-based data integration frameworks substantially 
enhance data governance maturity by transitioning 

Table 2: Impact of cloud integration on governance maturity metrics

Governance metric Before cloud integration (traditional 
systems) 

After cloud integration (cloud-
based framework) Observed improvement 

Data quality Inconsistent and fragmented 
datasets 

Standardized and validated 
datasets 

High improvement 

Data accessibility Limited to departmental silos Enterprise-wide real-time access Significant improvement 

Policy enforcement Manual and periodic Automated and continuous Major improvement 

Compliance management Reactive auditing approach Proactive compliance monitoring High improvement 

Scalability Constrained by infrastructure limits Elastic and on-demand scaling Very high improvement 

Decision-making speed Slow, batch-based reporting Real-time analytics support Significant improvement 

Operational efficiency High manual workload Automated workflows Strong improvement 
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enterprises from fragmented, manual governance structures 
to automated, scalable, and policy-driven ecosystems. 
This transformation supports improved data reliability, 
operational agility, and compliance readiness in modern 
organizations.

Di s c u s s i o n
This section interprets the findings from the conceptual 
implementation and comparative analysis, situating them 
within the broader context of enterprise data governance 
evolution. The discussion focuses on how cloud-based 
data integration frameworks reshape governance maturity, 
the benefits realized, and the persistent challenges that 
accompany this transition.

Interpretation of findings
The results indicate a clear shift from traditional, control-
heavy governance models to cloud-enabled, automation-
driven frameworks. In traditional environments, governance 
processes are typically fragmented, manual, and reactive, 
often implemented after data has already been ingested 
or processed. This leads to inconsistencies in data quality, 
delayed compliance reporting, and limited visibility across 
enterprise systems.

In contrast, cloud-based integration frameworks 
introduce a more proactive governance model where policies 
are embedded directly into data pipelines. This allows 
governance to occur continuously during data ingestion, 
transformation, and storage, rather than as a post-processing 
activity. As a result, governance becomes an integrated 
function rather than an external enforcement layer.

Benefits of cloud-based governance 
frameworks
The analysis highlights several key advantages associated 
with cloud-based data integration in improving governance 
maturity:

Real-time data visibility
Cloud platforms enable continuous data streaming and 
processing, which significantly improves visibility across 
enterprise systems. Decision-makers gain access to up-to-
date information, reducing latency in reporting and strategic 
planning.

Scalability and flexibility
Unlike traditional systems constrained by physical 
infrastructure, cloud environments provide elastic scalability. 
This allows organizations to handle increasing data volumes 
without redesigning core architecture, supporting long-term 
growth and adaptability.

Automation of governance processes
Automation is a critical improvement in modern governance 
frameworks. Tasks such as data classification, metadata 

tagging, access control, and compliance checks can 
be executed automatically, reducing human error and 
operational overhead.

Improved data quality and consistency
Standardized ingestion pipelines and centralized governance 
rules help ensure that data is cleaned, validated, and 
transformed consistently across all sources. This leads to 
higher trust in enterprise data assets.

Enhanced compliance management
Cloud-based governance frameworks support continuous 
monitoring and auditing capabilities. This enables 
organizations to comply with regulatory requirements more 
efficiently, particularly in environments with complex data 
protection laws.

Challenges and limitations
Despite the advantages, several challenges remain in 
adopting cloud-based governance frameworks:

Security and privacy concerns
Storing sensitive enterprise data in cloud environments 
introduces risks related to unauthorized access, data 
breaches, and identity management. Ensuring robust 
encryption and access control remains a critical requirement.

Regulatory compliance complexity
Organizations operating across multiple regions face 
difficulties aligning cloud governance practices with varying 
regulatory frameworks. Data sovereignty laws may also 
restrict where data can be stored or processed.

Vendor lock-in risks
Heavy dependence on a single cloud service provider may 
limit flexibility and increase long-term costs. Migrating 
between platforms can also be complex and resource-
intensive.

Integration complexity with legacy systems
Many enterprises still rely on legacy infrastructure that is not 
cloud-compatible. Integrating these systems into modern 
cloud-based governance frameworks can be technically 
challenging and costly.

Comparison with existing studies
The findings align with existing literature that emphasizes 
the role of cloud computing in transforming enterprise data 
governance. Previous studies have similarly highlighted 
improvements in scalability, automation, and data accessibility 
as key outcomes of cloud adoption. However, this study 
extends the discussion by framing governance maturity as 
a progressive evolution influenced directly by integration 
architecture design rather than isolated governance policies.

Unlike earlier models that treat governance as a static 
framework, this analysis supports the view that governance 
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maturity is dynamic and continuously evolving alongside 
technological infrastructure. Cloud-based integration thus 
acts as a catalyst that accelerates movement through higher 
maturity levels.

Co n c lu s i o n
In this study, the focus has been on how a cloud-based data 
integration framework can help to improve enterprise data 
governance maturity in the light of modern organizations 
and in a retrospective way up to 2025. The analysis 
identifies several key trends towards moving from the more 
disorganized and complicated models of data management 
to more integrated, automated, and scalable architectures for 
data governance wrapped around the cloud.

The results show that traditional governance models that 
have proven to be effective in previous enterprise settings 
are proving to be insufficient in today’s complex, data-rich 
and fast moving ecosystems. All of these legacy systems 
involve manual processes, siloed data structures and limited 
scalability, all of which pose challenges for the effective 
achievement of governance maturity progression.

On the other hand, cloud-based data integration 
frameworks show a huge jump in governance maturity as 
they provide real-time data processing, centralized metadata 
management, automated policy enforcement, and better 
scalability. They all help to enhance data quality, make better 
compliance adherence, and refine the decision-making 
process within enterprise environments.

The theoretical approach for the study confirms the 
idea that data governance maturity is not a fixed state, but a 
continuous process and that the data governance maturity 
depends on the underlying technology infrastructure. Cloud 
Computing technologies such as data lakes, distributed 
processing systems, and ELT-based pipelines are a key driver 
towards this maturity.

From a practical perspective, the study highlights 
the need for organisations to implement cloud-native 
governance approaches during their digital transformation 
efforts. Businesses with data pipelines that incorporate 
governance mechanisms are more likely to be operationally 
efficient, compliant with regulations, and strategically agile.

The study has recognized, though, that there are certain 
drawbacks to these benefits, including data security risks, 
regulatory compliance complexities, and vendor dependency 
issues. These restrictions indicate that the cloud-based 
frameworks have a strong impact on governance maturity, 
but if they are to be successful and sustainable, they must be 
deployed using a robust security architecture, multi-cloud 
implementation, and good regulatory alignment.
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