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White paper: How to succeed with maritime digitalization

The executive view

Leadership and innovation in maritime digitalization

This white paper is created for executives, vessel owners, operators, and maritime industry
professionals who are navigating the challenges and opportunities of digital transformation
in maritime operations. It offers an in-depth exploration of how digitalization can
significantly enhance operational efficiency, drive sustainability efforts, and foster
innovation in the maritime sector. Readers will gain insights into the critical role of top
management in steering digital initiatives, the importance of a comprehensive vessel data
strategy, and the nuances of technological layers essential for digital transformation. By
reading this guide, stakeholders will be equipped with the knowledge to make informed
decisions, leverage best-of-breed digital solutions, and implement a robust digital
foundation that positions their operations for success with digitalization initiatives in a
rapidly evolving industry landscape.

Executive Summary:

o Digital transformation as a strategic imperative: The maritime industry is at a crucial point
where embracing digitalization is not just an option but a necessity to meet environmental
regulations and enhance operational efficiency. The drive towards achieving IMO 2030 and
2050 goals underscores the need for a sustainable and efficient future through digital means.

o Leadership and visionary guidance: The success of maritime digitalization heavily relies on the
top management's commitment and the strategic vision they set forth. Leadership's role is
crucial in crafting and implementing a vision that integrates digitalization into the core of
maritime operations, ensuring alignment and support across the organization.

o The role of a vessel data strategy and the transformation team: Developing a successful
vessel data strategy is central to digital transformation, enabling vessel operations to become
more efficient and environmentally friendly. This strategy must be supported by top
management and executed by a dedicated transformation team to ensure its effectiveness
and alignment with the company's digital vision.

¢ Navigating technological layers for digitalization: Understanding and effectively managing the
various technological layers involved in maritime operations, from sensors and OT data
capture to cloud infrastructure and the application layer, is essential for digital success.

¢ Building a resilient digital foundation: Establishing a robust digital foundation is vital for the
long-term success of digitalization efforts. A well-architected digital foundation allows vessel
owners and operators to leverage the full spectrum of digital technologies.
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I. Introduction to maritime digitalization

The maritime industry stands at a pivotal juncture, driven by the dual forces of technological
advancement and pressing environmental regulations. As global trade continues to expand, the need
for more efficient, sustainable, and resilient maritime operations has never been more acute. The
digitalization of maritime operations represents a significant leap forward in addressing these
challenges, offering unprecedented opportunities for optimization, innovation, and environmental
stewardship.

The journey towards digital transformation in the maritime sector is not merely a technological
upgrade but a strategic realignment towards a more sustainable and efficient future. The International
Maritime Organization's (IMO) ambitious goals for 2030 and 2050, aimed at significantly reducing
greenhouse gas emissions, have placed a spotlight on the industry's environmental impact and its
potential for rapid transformation. Digitalization emerges as a crucial lever in this transformation,
enabling the industry to meet regulatory demands while enhancing operational efficiency.

A key driver of maritime digitalization is the industry-wide push towards decarbonization. With the
IMO's regulations setting a clear trajectory towards reduced emissions, maritime operators are
increasingly turning to digital solutions to optimize fuel consumption, enhance route planning, and
monitor environmental impact. The advent of the Carbon Intensity Indicator (Cll) regulations further
underscores the importance of data in achieving these goals. The maxim "The cheapest fuel is the one
you do not need to burn" encapsulates the essence of digitalization's role in maritime sustainability —
optimizing performance to reduce unnecessary fuel consumption.

Digital technologies, including the Internet of Things (loT), big data analytics, and Al, are transforming
vessel operations, enabling real-time monitoring, predictive maintenance, and automated decision-
making. These technologies not only contribute to reducing emissions but also significantly enhance
safety, reliability, and cost-efficiency.

Il. The role of top management in digital transformation and crafting a
vision

The journey of maritime digitalization starts with a strategic vision from the top. Top management's
foresight and commitment chart the path towards a future where digitalization is not just about
enhancing operational efficiency but also about achieving broader sustainability goals and adhering to
evolving requirements like the IMO 2030 and 2050 frameworks. The role of leadership transcends
simple endorsement; it involves the active crafting of a vision that integrates digitalization into the
fabric of the company’s maritime operations. Without a clear mandate and recognition from top
management, any real digitalization effort is likely to falter.

Leadership Commitment and Vision Crafting

o Strategic organizational alignment: Successful digital transformation is
contingent upon clear organizational alignment and mandate. Top management
must ensure that digitalization initiatives are adequately funded and that there is
a unified organizational structure ready to support, embrace and implement the
transformation following these efforts. The creation of a dedicated transformation
team becomes essential to oversee and enact the required changes.
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o Crafting a vision for digitalization: Far from being a mere formality, establishing a
clear and compelling direction for the company's digitalization journey is critical.
This vision, originating from the top management, serves as a critical purpose,
guiding the entire organization towards a unified digital future.

I1l. The organizational element: Building a transformation team

Central to realizing the vision of maritime digitalization is the formation of a dedicated transformation
team. This singular entity is tasked with translating strategic directives into actionable projects and
initiatives that align with the company’s digitalization goals. While some components are technology
driven in nature, it is easy to overlook the transformational aspects of a digitalization journey. The
execution signifies a fundamental shift in how the company operates, driven by the transformation
team under the guidance of top management’s vision.

Empowering the Transformation Team

o Role and responsibilities: Tasked with the mission to realize the digital vision, the
transformation team dives into both technological and strategic topics, ensuring
that digital infrastructure layers are comprehensively understood and designing
the overall architecture. Their role is pivotal in navigating the intricacies of digital
transformation within the maritime domain of their own company.

o Research, knowledge and execution: It is imperative that the team learns and get
a comprehensive understanding of digital technologies, data management
practices, and the integration of IoT solutions within maritime operations. They
need to learn about the different technology layers and assess how to best puzzle
different pieces together to deliver on the mandate and digital vision.

o Internal transformation: With an intimate understanding of the company's
operations, the team is uniquely positioned to ensure that technology
implementations foster real adoption and operational improvement as the overall
initiative is being executed.

IV. Crafting a successful vessel data strategy

In the journey towards maritime digitalization, a pivotal element is the creation of a successful vessel
data strategy. This strategy is the keystone for transforming vessel operations to drive efficiencies and
significantly reduce environmental impact. Grounded in the overarching digital vision, the strategy is
tailored by the transformation team to lay a strong foundation right from the start, ensuring long-term
scalability and adaptability to future needs and technological advancements across different
technological layers.

The engagement and commitment of top management are indispensable. As the transformation team
dives deeper into the digitalization landscape, understanding how each technological piece fits into
the larger puzzle, the unequivocal support from leadership becomes paramount.
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V. Understanding the different layers required for vessel digitalization

The digital transformation of maritime operations requires a nuanced understanding of the various
technological layers involved. For vessel owners, navigating these layers effectively means leveraging
best-of-breed solutions at each level to both optimize results but also to retain flexibility for the future.
This approach recognizes that no single provider can excel in every aspect of digitalization,
underscoring the importance of strategic selection and integration of various technologies from
different key partners.

Table 1: Key layers for a holistic vessel infrastructure

Layer Description Consideration for vessel owner
Capturing data from sensors and .
Sensors Ensure systems can be opened for data sharing.
systems on the vessel.
Beyond integration, this layer handles preprocessing and
offers compute. Furthermore, it’s crucial to harmonize,
standardize, and ensure good data quality. Advanced
features allowing for leveraging OT data directly onboard
are also essential, as well as handling sampling rates,
compression and asynchronous operations and
management.

Involves collecting data from OT
Operational Technology  systems like AMS, IAS systems,
(OT) Data Capture tank & ballast, flow meters, shaft
power meters, etc.

A modern and scalable IT infrastructure is vital for
integrating and supporting OT data collection and
digitalization efforts onboard. The IT and OT layer are very
interlinked. Vessel IT is responsible for managing all
network traffic, for which the OT side depends on, as well
as allowing the OT layer to access vessel connectivity.

Facilitating network access to
IT Infrastructure Onboard enable OT systems to work
together.

While reliable connectivity is crucial for real-time data
transmission, digitalization initiatives must account for
regular offline periods.

.. Ensuring the vessel has
Vessel Connectivity - R
connectivity to transmit data.
Offers scalable storage and Focus on the ability to share data onwards to multiple
Cloud Infrastructure processing capabilities, supporting applications. Ensure data security and integration
data aggregation and management. capabilities.

Software solutions that leverage ) .
. - With all layers properly in place, vessel owners have the
vessel data to deliver actionable

Application layer flexibility to trial various application solutions using the

insights, operational optimizations, . . .
. same data points, enabling enhanced value creation.
and decision support.

For vessel owners, understanding and addressing each of these layers individually, while ensuring they
work together cohesively, is crucial for achieving a successful digital infrastructure. The ability to select
the best solutions for each layer, from sensors to applications, enables vessel owners to build a digital
foundation that enhances operational efficiency and drives innovation.

A robust digital foundation is critical for the successful implementation of digitalization initiatives.
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Conclusion: Charting the course for maritime digitalization

The journey toward maritime digitalization marks a pivotal era of transformation, offering both
significant challenges and unparalleled opportunities. This evolution demands not just technological
adoption but a holistic strategic approach, deeply rooted in visionary leadership, a clear and compelling
vision, and meticulous planning. As the maritime industry steers through this transformative course,
the embrace of digital technologies is set to redefine operational excellence, environmental
stewardship, and the very metrics of success within the sector. The future beckons to those ready to
lead with innovation, foster collaboration, and invest in the digital capabilities that will sculpt the
maritime landscape for generations ahead.

In the quest for operational efficiency, sustainability, and competitive edge, maritime digitalization
emerges as a strategic imperative. The industry's commitment to achieving net-zero emissions
underscores the critical role of digitalization in realizing these ambitious sustainability targets. By
enhancing operational efficiencies, reducing fuel consumption, and minimizing emissions, digital
technologies are pivotal in steering the maritime industry towards a more sustainable and compliant
future.

The successful integration of digital technologies into maritime operations hinges on forward-thinking
leadership. Executives are tasked with championing digital initiatives, aligning them with strategic
objectives, and cultivating a culture primed for change and innovation — while focusing on the holistic
big picture. Investment in a proper digital infrastructure lays the foundation for future resilience and
growth.

About Raa Labs
Raa Labs is a company solely focusing on being the leading provider of reliable, high-quality data to asset
intensive maritime industries. We work in the intersection of deep maritime domain and technical expertise.

The company is based in Norway and are currently employing 20+ highly skilled employees and working with
shipping companies across the globe and across all segments. Delivering the proven solution, RaaEDGE, for a
wide range of use cases — while leveraging the same backbone infrastructure across all cases. Always focusing
on delivering operational data and actively acting when required, interacting with a range of stakeholders, to
ensure that the end users can trust that they will receive the quality data.

Established in 2018 the company has had a strong focus on having a positive impact on the maritime industry
by enabling stakeholders with quality vessel data. Recognizing the need to focus on the data layer specifically
and expanding the capabilities of an on board I0T platform together with forward leaning maritime
stakeholders, makes Raa Labs an attractive maritime technology partner.

Through our origin from the Wilhelmsen Group, Raa Labs can tap directly into an immense global network and
competence base. The Wilhelmsen Group is a leading maritime industrial conglomerate, being a global leader
in maritime products and services, as well as offshore services and logistics. 160 years in the maritime domain
has led to a strong vision of “Shaping the Maritime Industry” embedded in the group — which is at the heart of
what Raa Labs was set up do to.




SVAVAN BWAN = | —

www.raalabs.com




