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ABSTRACT

The increasing reliance on data-​driven decision-​making in industrial sectors has 
amplified the importance of robust, compliant, and reliable data engineering 
workflows. With the growing demand for sustainable industrial processes, organi-
zations must ensure that their data systems are not only efficient but also aligned 
with governance principles that emphasize regulatory compliance, security, and 
ethical responsibility. This chapter explores a data governance by design approach, 
embedding governance mechanisms directly into the architecture of data pipelines 
and workflows. By focusing on automation, standardization, and traceability, the 
chapter demonstrates how organizations can achieve higher reliability and ac-
countability in managing industrial data. The integration of governance practices 
is analyzed through key dimensions, including compliance with data protection 
regulations, quality assurance, lifecycle management, and sustainable data storage. 
Furthermore, the discussion highlights real-​world use cases where data governance 
frameworks have enabled energy efficiency, reduced operational risks, and ensured 
long-​term sustainability in industrial ecosystems. The chapter concludes by outlining 
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best practices and strategies to future-​proof data engineering workflows, enabling 
industries to balance innovation with compliance in the era of sustainable digital 
transformation.

INTRODUCTION

In the modern digital economy, data has emerged as the lifeblood of organiza-
tions, shaping strategies, driving innovations, and enabling more informed decision-​
making across industries. Industrial sectors, in particular, have witnessed a dramatic 
transformation with the integration of data-​centric technologies such as the Internet 
of Things (IoT), Artificial Intelligence (AI), and advanced analytics. Machines, 
sensors, and automated systems continuously generate vast volumes of structured 
and unstructured data, which—when harnessed effectively—can optimize opera-
tions, minimize energy consumption, and contribute to more sustainable industrial 
processes. However, as data becomes more integral to industrial workflows, so too 
does the challenge of managing it responsibly, securely, and in compliance with 
evolving regulations. This necessity has placed data governance at the forefront of 
digital industrial transformation.

Data governance refers to the set of policies, processes, standards, and practices 
that ensure an organization’s data is accurate, consistent, secure, and used ethically. 
In traditional models, governance has often been treated as an afterthought, imposed 
as a reactive measure once systems are already in operation. Such an approach, while 
common, has proven insufficient in today’s rapidly evolving regulatory landscape 
and data-​intensive environments. Instead, organizations are increasingly adopting 
a “governance by design” paradigm, embedding governance principles directly 
into the design and development of data engineering workflows. By integrating 
compliance, accountability, and security considerations into the foundation of data 
architectures, industries can better address risks while enabling more sustainable 
and efficient processes.

Data in the Era of Sustainable Industrial Transformation

Sustainability has become a critical goal in industrial ecosystems, driven by 
global challenges such as climate change, resource scarcity, and environmental 
degradation. Governments, industry regulators, and consumers are demanding more 
eco-​conscious practices, compelling enterprises to rethink how they operate. Data 
plays a pivotal role in this transition. For example, sensor data collected from smart 
manufacturing systems can be used to monitor energy consumption, optimize pro-
duction schedules, and reduce waste. Predictive analytics can improve maintenance 



 

 

24 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/data-governance-by-design/397445

Related Content

Gesture-Driven System for Intelligent Building Control
Marcin Denkowskiand ukasz Sadkowski (2015). Handbook of Research on Advanced

Intelligent Control Engineering and Automation (pp. 390-405).

www.irma-international.org/chapter/gesture-driven-system-for-intelligent-building-control/123323

Building Relationships: Changing Technology and Society
Jennifer Loyand Tim Schork (2019). Reusable and Sustainable Building Materials in

Modern Architecture (pp. 166-187).

www.irma-international.org/chapter/building-relationships/215682

Design of Optimized Petri Net Supervisors for Flexible Manufacture Systems

Based on Elementary Siphons
Mingming Yan (2013). Formal Methods in Manufacturing Systems: Recent Advances

(pp. 322-342).

www.irma-international.org/chapter/design-optimized-petri-net-supervisors/76575

Stabilization and Control of Mechanical Systems with Backlash
Ahmad Taher Azarand Fernando E. Serrano (2015). Handbook of Research on

Advanced Intelligent Control Engineering and Automation (pp. 1-60).

www.irma-international.org/chapter/stabilization-and-control-of-mechanical-systems-with-

backlash/123308

An Examination of the Decision Making Styles of Egyptian Managers
Hisham M. Abdelsalam, Reem H. Dawoudand Hatem A. ElKadi (2013). Business

Strategies and Approaches for Effective Engineering Management (pp. 219-236).

www.irma-international.org/chapter/examination-decision-making-styles-egyptian/74685

http://www.igi-global.com/chapter/data-governance-by-design/397445
http://www.igi-global.com/chapter/data-governance-by-design/397445
http://www.irma-international.org/chapter/gesture-driven-system-for-intelligent-building-control/123323
http://www.irma-international.org/chapter/building-relationships/215682
http://www.irma-international.org/chapter/design-optimized-petri-net-supervisors/76575
http://www.irma-international.org/chapter/stabilization-and-control-of-mechanical-systems-with-backlash/123308
http://www.irma-international.org/chapter/stabilization-and-control-of-mechanical-systems-with-backlash/123308
http://www.irma-international.org/chapter/examination-decision-making-styles-egyptian/74685

