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Introduction

Siemens - A diversified technology conglomerate
and the significance of IP management

Siemens, a globally operating technology conglomerate, is characterized by its
extensive diversification across a multitude of business areas. The company is
active in essential sectors such as industry, infrastructure, transportation, and
healthcare. This broad positioning is reflected in its main divisions, which include
Digital Industries, Smart Infrastructure, Mobility, and Siemens Healthineers. Each of
these divisions operates in a unique market environment with specific technological
requirements and business models.

Innovation represents a fundamental competitive advantage for Siemens. As one of
the world's leading technology companies, Siemens invests significantly in research
and development to create new products, solutions, and services that meet the
demands of a constantly changing world. This commitment is evident in its strong
patenting activity; Siemens consistently ranks as Germany's top patent applicant
and among the top companies in Europe. For instance, in fiscal year 2022, Siemens
filed 1,735 patent applications with the European Patent Office, and globally
reported 4,650 inventions, averaging 21 inventions per working day. This robust
innovation continued into fiscal year 2024, with 1,830 patent applications at the EPO
and approximately 5,300 invention disclosures worldwide, translating to about 24
inventions per day. The company's patent portfolio covers critical growth areas such
as data security, machine learning, artificial intelligence, transportation in smart
cities, additive manufacturing, and blockchain, all contributing to digital
transformation solutions offered via the Siemens Xcelerator platform. Siemens' total
R&D investments increased to €6.3 billion in fiscal year 2024, demonstrating a
sustained commitment to technological leadership. This continuous innovation is
key to strengthening its market position and achieving sustainable business
success, echoing the sentiment of its founder, Werner von Siemens, who believed
the company's success was largely based on its own inventions.

In such an innovation-driven environment, the management of intellectual property
(IP) plays a central role. IP, which includes patents, trademarks, designs, and trade
secrets, is essential to secure innovations and ensure competitiveness. Patents
protect technical inventions and create market entry barriers, while trademarks
protect the identity of products and services and contribute to customer loyalty.
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Designs secure the aesthetic form of products, and trade secrets preserve
proprietary know-how that is not publicly accessible. An effective IP management
enables a company to protect the results of its research and development activities
to protect and maximize their economic value. Without robust IP protection,
competitors could easily copy or imitate innovations, which would quickly erode the
competitive advantage.

This case study takes its starting point from the statement by Beat Weibel, the
former Head of IP Management at Siemens, that Siemens operates a strategic and
value-oriented IP management. This thesis implies that such IP management cannot
be understood as a monolithic approach, but rather requires a differentiated
approach that takes into account the varying conditions and circumstances in the
respective divisions. Strategic IP management means aligning IP activities with
overarching corporate goals, proactive planning, and integrating IP into innovation
processes. It involves the continuous evaluation and optimization of the IP portfolio
to adapt it to changing business needs and market conditions. Value-oriented IP
management focuses on generating economic benefit from IP, which includes
measuring and valuing IP assets, as well as developing monetization strategies.

A differentiated approach is necessary because the optimal IP strategy depends
heavily on factors such as industry structure, competitive intensity, innovation
cycles and particular business models. A one-size-fits-all strategy would be
inefficient for a diversified conglomerate such as Siemens and would not optimise
value creation from the IP portfolio.

The aim of this case study is to detail how Siemens operates differently in its
individual divisions - Digital Industries, Smart Infrastructure, Mobility, and
Healthineers — and what specific IP strategies are pursued there. Furthermore, an
attempt will be made to provide a well-founded interpretation of why this
differentiation is necessary and how it contributes to strengthening the respective
business models and to securing the long-term corporate success. The structure of
the case study follows the outline provided in the appendix to ensure a
comprehensive and systematic analysis.
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Methodological Foundations:
Strategic and Value-Oriented IP Management

This chapter establishes the theoretical and conceptual framework for analyzing the
strategic and value-oriented management of intellectual property (IP) within a
diversified technology conglomerate like Siemens. It defines key terms, introduces
relevant tools and processes, and discusses the contextual factors influencing IP
strategy, thereby creating a robust foundation for the subsequent cross-divisional
analysis.

Strategic IP Management: Fundamentals and Principles

This section addresses the fundamental concepts of strategic IP management,
focusing on its proactive nature and its crucial alignment with overarching
corporate goals and innovation processes.

Definition and Core Characteristics

Strategic IP management is defined as the deliberate alignment of all intellectual
property activities — including creation, protection, and exploitation — with an
organization's overarching corporate goals and business strategy. This approach
views IP not merely as a legal protection mechanism but as a dynamic business tool
crucial for competitive advantage and value creation.

Core Characteristics:

» Proactive Planning: This involves a forward-looking approach that anticipates
market trends, technological changes, and competitive dynamics to
strategically generate and protect innovations. It goes beyond a reactive
stance, aiming to secure future market positions.

« Integration into Overall Business Strategy: IP considerations are not confined
to a legal department but are deeply embedded throughout the organization.
This influences critical decisions in R&D planning, product design, marketing
strategy, and even mergers and acquisitions. The goal is to ensure that IP
efforts focus on strategically important areas, maximizing their impact on
overall business success.
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o Competitive Advantage: A robust IP portfolio enhances market positioning
and creates significant competitive barriers, thereby securing innovations
and maintaining competitiveness.

« Value Maximization: The ultimate goal is to maximize the value derived from
IP assets, ensuring they actively contribute to the company's overall success
and profitability.

Alignment with Corporate Goals and Innovation Processes

IP strategy directly supports a company's innovative strength, which is a decisive
competitive advantage for technology conglomerates like Siemens. By strategically
protecting innovations, companies can secure their market position and competitive
edge.

A crucial aspect is the early integration of IP strategy into R&D and product
development cycles. For instance, early patent filing provides a priority date, which
forms a legal basis for enforcement and secures the invention's position before
competitors can file similar innovations. This proactive embedding ensures that
valuable creations are identified and protected from the outset.

The emphasis on "alignment with corporate goals" and "integration into innovation
processes" clarifies that strategic IP management extends beyond a purely legal
function; it is a central business imperative. When IP considerations are integrated
early into research and development and product development, it fundamentally
transforms the IP function from a reactive to a proactive role. This proactive
approach significantly mitigates the risk of costly litigation later in the product
lifecycle , as potential conflicts can be identified and addressed during the design
phase. Furthermore, it ensures that innovations are conceived as "patentable" from
the start, rather than attempting to protect them retrospectively. For a diversified
conglomerate like Siemens, this means that IP teams must possess not only legal
expertise but also a deep understanding of each division's specific R&D roadmaps,
technological nuances, and market strategies. This cross-functional collaboration is
essential to align IP activities with both division-specific and overarching corporate
goals, thereby avoiding misinvestments and maximizing the strategic impact of IP.

Proactive Planning and Integration

The proactive creation of IP requires close collaboration between IP, R&D, and
business units to identify and protect core software algorithms, unique digital
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processes, or novel technological functionalities that will drive future growth. This
foresight enables companies to anticipate future needs and protect emerging
technologies even before they are fully commercialized.

Direct involvement of IP experts in R&D planning, product design decisions, and
marketing strategy development ensures that IP considerations are deeply
embedded throughout the organization. This fosters a culture where IP is perceived
as an integral part of the product itself, shaping how a company develops, markets,
competes, and ultimately grows its business.

Value-Oriented IP Management: Economic Imperatives

This section defines value-oriented IP management, focusing on its economic
objectives and the strategies employed to generate measurable financial returns
from intellectual property assets.

Definition and Core Characteristics

Value-oriented IP management is defined by its primary focus on generating
tangible economic benefit from IP assets. It fundamentally treats IP as a resource
from which future economic benefits are expected. The paradigm shift is not just
protecting an idea, but actively leveraging an asset.

Core Characteristics:

o Focus on Measurable Economic Returns: The value of an IP asset is
inextricably linked to its ability to generate a quantifiable economic benefit
for its owner/user or to enhance the value of other associated assets within
the business.

o Asset-Centric View: This approach reconceptualizes IP from a legal protection
measure to a strategic business tool that can generate revenue, open new
markets, strengthen licensing deals, and attract investors.

» Monetization Potential: Identifying IP that offers a clear competitive
advantage and is commercially attractive to others is crucial. This includes
unique processes, designs, software, or product features. Exclusivity is a key
indicator of an IP asset's commercial potential.
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Generating Economic Benefit through IP

IP directly impacts a company's overall value, especially in contexts such as capital
raising, preparing for acquisitions, or forming strategic partnerships. A strong patent
portfolio or effective trademark strategy provides defensible assets and creates
market entry barriers for competitors, thereby strengthening the financial position
and improving valuation.

Beyond mere legal protection, IP is a strategic asset that can be leveraged in
various ways for value creation and capture. This includes enabling premium
pricing, achieving market share gains, and creating cost advantages.

The emphasis on "economic benefit" and "value" clarifies that IP management
decisions must be fundamentally guided by a clear ROI (Return on Investment)
perspective. This means that merely accumulating a large number of patents
without a clear commercial strategy is insufficient; instead, each IP asset should be
continuously evaluated for its potential to generate revenue, reduce costs, or
improve market position. This requires robust IP valuation methodologies and
active portfolio management to prune underperforming assets and strategically
invest in high-potential ones. The distinction between the intrinsic "value" of IP
(future economic benefits) and its market "price" (influenced by demand,
negotiation skills) is crucial. A highly valued IP asset may not fetch its full price if
not strategically "packaged" or negotiated , underscoring the need for IP strategists
with both legal and commercial understanding.

The unique challenges of IP valuation in regulated environments like medical
technology — due to long approval times, complex patent landscapes, and rapid
scientific development - highlight that "value" is highly context-dependent and
subject to significant uncertainties. This implies that IP valuation models, for
example, for Siemens Healthineers, must account for regulatory timelines and
market access probabilities, making their IP portfolio management particularly
complex.

Measurement, Valuation, and Monetization Strategies

o IP Valuation Principles and Triggers: IP valuation is the systematic process of
determining the monetary value of intellectual property assets. Key
prerequisites for quantifiable valuation include the IP being separately
identifiable, tangible evidence of its existence, an identifiable creation date,
legal enforceability, and its income stream being isolatable from other
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company assets. Triggers for conducting an IP valuation are diverse and
include transactions (e.g,, licensing, M&A, joint ventures), enforcement (e.g.,
calculating damages in infringement cases), and various internal uses (e.g,,
R&D investment decisions, internal management of IP assets, strategic
financing, investor relations).

» Factors Influencing Valuation: The value of an IP asset is influenced by
factors such as market demand, its stage of development, the strength and
scope of associated IP rights, and prevailing economic conditions.

o |IP Monetization Strategies:

o Direct Exploitation: Utilizing the IP directly in the company's own
business operations to create products or services.

o Licensing: Granting permission to third parties to use the IP (e.g,
patents, trademarks, copyrighted content) in exchange for fees or
royalties. This is a common strategy to generate revenue without the
IP owner needing to develop new products or markets.

o Turning IP into Products: Developing and selling proprietary products
based on the IP, such as patented medical devices or software based
on protected algorithms.

o Branding (Trademarks): Leveraging strong trademarks through
franchising or brand licensing to expand market presence and
generate revenue.

o Joint Ventures and Strategic Alliances: Contributing IP assets to
collaborative ventures for mutual benefit, often structured with
revenue-sharing agreements based on IP usage.

o Enforcement as a Revenue Strategy: Proactive and strategic
enforcement of IP rights (e.g., through cease-and-desist letters,
settlements, or litigation) not only protects the IP's value but can also
generate revenue and deter future infringements.

o Entering New Markets: Using IP to enter new sectors or geographical
markets without direct operational risk, often through licensing.

o Commercial Packaging of IP for Deals: Presenting IP commercially,
beyond mere legal filings, by articulating its connection to products,

8 I'PM
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market advantages, and proven results to attract interest and set
appropriate terms.

o Scaling Monetization: Developing IP monetization from a
supplementary revenue stream to a core business model, enabling

growth without significant physical infrastructure expansion ("Scaling
without Scaling").

o Managing Global IP Revenue Streams: Building robust systems for
tracking royalty payments and structuring international agreements to
ensure enforceability across different jurisdictions.

This table provides a concise comparison of the two core concepts - Strategic IP
Management and Value-Oriented IP Management - highlighting their distinct yet
complementary characteristics. It serves as a quick reference for the reader to grasp
the nuanced differences and interconnectedness of these fundamental
methodological pillars.

Characteristic Strategic IP Management Value-Oriented IP Management

Alignment of IP with corporate goals Generation of measurable economic
and overall strategy benefit from IP assets

Achieving competitive advantage,
Main Objective protecting innovations, securing
market position

Proactive planning, integration into [P valuation, licensing,

Primary Focus

Maximizing financial return,
increasing company value

Key Activities R&D and product development, commercialization, branding, joint
portfolio design, competitive analysis ventures, enforcement of rights
Strong market position, reduced Additional revenue streams,

Desired Outcome legal risks, sustainable innovation increased company valuation,
capability optimized capital utilization

Table: Comparison of Strategic and Value-Oriented IP Management
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Key Instruments and Processes in Strategic IP Management

This section describes the practical tools and methods employed in strategic IP
management, providing a framework for how IP is actively managed and leveraged.

Patent Portfolio Management

Patent portfolio management is the systematic process of creating, maintaining,
expanding, and leveraging a collection of patents to achieve a company's business
objectives. It is an ongoing process that can significantly contribute to a
corporation's bottom line.

Key Components and Process:

« Strategic Planning: Involves defining the goals and objectives of the patent
portfolio in alignment with the overall business strategy. This includes
identifying key technologies, markets, and competitors, as well as evaluating
the competitive landscape and potential risks.

» Acquisition: Overseeing the process of acquiring patents through invention
disclosures, patent applications, and their prosecution before patent offices.
Managers assess the novelty and potential value of inventions and
strategically file applications to protect valuable intellectual property.

e Maintenance: Ensuring the ongoing validity and enforceability of granted
patents by managing maintenance fees, responding to office actions, and
monitoring changes in patent law or regulations.

» Exploitation: Leveraging the patent portfolio to generate value for the owner,
whether through licensing agreements, partnerships, joint ventures, or the
commercialization of patented products or technologies.

» Evaluation and Optimization: Regular evaluation of the patent portfolio is
essential to assess its effectiveness in achieving strategic goals. This involves
analyzing factors such as patent quality, geographic coverage, technological
relevance, and market demand to identify areas for optimization and
"pruning" (abandoning patents that no longer align with the business
strategy). This ensures efficient resource allocation and ensures the portfolio
remains a strategic asset.

The emphasis on "quality" over mere "quantity" of patents and the need to "prune"
patents that no longer align with the business strategy clarifies that simply

10 I'PM
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accumulating a large number of patents is not an end in itself. Rather, maintaining
patents involves significant costs. Therefore, every patent application must be
underpinned by a clear monetary or strategic reason. For a diversified conglomerate
like Siemens, this means that patents relevant to one division may be irrelevant or
even a burden to another. This necessitates a highly granular, division-specific
approach to portfolio optimization, even within a group-wide IP strategy. This also
implies that IP teams must be closely integrated into the financial and strategic
planning of each business unit. This approach is crucial to ensure the company
focuses on high-quality, defensible patents that protect core innovations and
support strategic objectives, rather than broad or weak patents that are difficult to
enforce or maintain, and also burden patent offices with the examination of
complex applications.

Freedom-to-Operate (FTO) Analyses

« Definition: Freedom-to-Operate (FTO) analysis is a fundamental aspect of a
robust IP strategy that involves a comprehensive search and review of
existing patents in relevant jurisdictions. Its purpose is to ensure that a
company's products, processes, or services can be developed, manufactured,
or sold without infringing on the patent rights of third parties. It is a
proactive approach to mitigating legal and financial risks.

o Importance: Neglecting FTO can have severe consequences, including costly
infringement lawsuits, damage to the company's reputation, disruptions to
product launches, and significant financial losses. Beyond risk mitigation, FTO
plays a significant role in strategic business decisions by influencing
investment decisions, partnerships, and licensing agreements, and can even
uncover potential market opportunities and licensing possibilities.

e Process: Conducting an FTO analysis involves several key steps:

o Scope Definition: Clearly identifying the product or technology to be
analyzed, as well as the specific markets or jurisdictions where the
company intends to operate.

o Patent Search and Analysis: Performing a thorough search of patent
databases in the relevant territories to identify patents that might be
relevant to the product or technology. Crucially, the analysis focuses
on the patent claims, as these establish the legal boundaries and
scope of protection.
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o Result Interpretation: Assessing potential infringement risks by
understanding the scope of identified patents and their potential
Impact on the company's operations.

o Integration into IP Strategy: The insights gained from the FTO analysis
are then used to make informed decisions about product
development, market entry, and potential partnerships, ensuring a
robust IP strategy.

While the primary role of FTO is defensive, its proactive application — particularly
conducting it "early during the screening phase" of product development - prevents
misinvestments in unmarketable innovations. Furthermore, FTO can uncover "white
spaces" in the patent landscape where new innovation opportunities exist without
high infringement risks, or identify third-party patents that could be licensed to
accelerate product development. This transforms FTO from a purely defensive legal
exercise into a strategic tool for identifying market opportunities and potential
collaborative ventures. For a diversified technology conglomerate like Siemens,
operating in highly complex and often crowded technological fields (e.g., medical
technology, automation, mobility), FTO becomes particularly significant. The sheer
volume and complexity of prior art mean that a thorough and continuous FTO
process is essential for all new product and solution developments to ensure
Siemens can confidently bring its innovations to market.

Competitive Analysis and IP Landscape Analysis

o Role of IP: Intellectual property, encompassing patents, trademarks, and
copyrights, serves as a rich source of competitive intelligence, providing
valuable insights into competitors' strategies and market positions.

o Patents: Analyzing patent filings offers deep insights into competitors'
research and development (R&D) activities, technological
advancements, and strategic directions. A surge in patent filings in a
particular technology area often indicates a strategic focus in that
field. This analysis can also help identify innovation trends, uncover
potential market gaps, and suggest opportunities for strategic
partnerships or acquisitions.

o Trademarks: Monitoring trademark filings provides insights into
branding strategies, market positioning, and competitors' plans for
new product launches, market expansions, or rebranding efforts. This
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information can influence a company's own marketing strategies and
help protect its brand by identifying potential infringements.

o Copyrights: Examining copyright data provides valuable insights into
competitors' creative outputs and content strategies, such as software,
publications, or media. This can inform a company's own content
development efforts and identify potential content collaborations or
licensing opportunities.

» Analysis Methods: Effective competitive analysis utilizing IP involves the
systematic collection, analysis, and application of IP data to inform strategic
business decisions. This includes detailed examination of patent applications
and grants to assess competitors' development and technological focus.

The public accessibility of patent applications allows companies to gain insights
into competitors' R&D activities, often 18 months before products reach the market.
This lead time is invaluable for proactive strategic adjustments, such as
reprioritizing internal R&D projects, seeking cross-licensing opportunities, or
Initiating M&A discussions for complementary technologies. For a diversified
conglomerate like Siemens, analyzing competitors' IP data across its various
divisions (Digital Industries, Smart Infrastructure, Mobility, Healthineers) is crucial to
understanding the specific competitive dynamics in each market segment. This
elevates IP competitive analysis from a purely legal function to a significant
contributor to strategic business development and long-term planning. The WIPO
Patent Landscape Report provides a detailed methodology for analyzing corporate
patenting activity, including metrics like annual patent families, top jurisdictions,
Relative Specialization Index (RSI), and top patent applicants. This level of detail
suggests that IP analysis can provide highly granular and predictive information
about market dynamics and innovation trends, a methodology directly applicable to
Siemens' internal IP intelligence efforts.

This table offers a concise summary of the purpose and application of patent
portfolio management, FTO analyses, and competitive intelligence. It serves as a
quick reference, illustrating how each instrument contributes to a comprehensive
strategic IP framework.
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Instrument Core Purpose Key Activities Strate_glc Business
Benefit

Enhanced competitive
advantage, efficient
resource allocation,
revenue generation

Maximizing the value and Strategic planning,
strategic alignment of acquisition, maintenance,
patent assets exploitation, optimization

Patent Portfolio
Management

Legal certainty, informed

Mitigating infringement  Scope definition, patent product development,

Freedom-to-Operate

(FTO) Analysis risks and ensuring ;earch, claims analysis, identification of market
market access risk assessment o
opportunities
Competitive Analysis  Gaining insights into Patent analysis, Proq;twe strategic
: , . decision-making, R&D

and IP Landscape competitors' R&D and trademark monitoring, . . =

. ) . : guidance, identification
Analysis market strategies copyright analysis

of partnerships
Table: Overview of Key Strategic IP Instruments and Their Applications

Differentiated IP Strategies: Adapting to Context

This crucial section will argue that a "one-size-fits-all IP strategy" is insufficient for
a diversified technology conglomerate. It will explore how various contextual factors
necessitate tailored IP approaches across different business areas.

Influence of Industry Characteristics and Competitive Landscape

The appropriate IP strategy is not a universal solution but is highly dependent on
factors such as the specific industry structure, a company's competitive position
within that industry, and its overall business model. Analytical tools like Porter's
Five Forces can be applied with an IP lens to identify how IP can be used to
influence industry structure and competitive dynamics to the company's advantage.
For example, in industries like pharmaceuticals, a "fortress monopoly" strategy,
characterized by building extensive patent portfolios to create strong market entry
barriers, is a common approach.

Intensifying global competition and increasingly shorter product lifecycles exert
significant pressure on companies to innovate rapidly, which in turn demands more
sophisticated and adaptable IP management strategies. An effective IP strategy
must be dynamic and continuously adapt to changing market conditions and
business objectives.

The mention of "shorter product lifecycles" suggests that in fast-paced industries
(e.g., Siemens Digital Industries ), IP strategies might prioritize filing speed and
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broader, more defensive patent protection to quickly establish prior art and block
competitors, even if it means less exhaustive pursuit of every single innovation. This
contrasts with industries with long development cycles (e.g., Siemens Mobility or
Healthineers ), where the focus is on acquiring high-quality, robust patents that can
endure for decades, given the significant R&D investments and regulatory hurdles.
This highlights a critical trade-off between the speed/breadth and the
depth/durability of IP protection, directly influenced by industry dynamics. For a
diversified conglomerate like Siemens, this means that the central IP function must
possess not only legal expertise but also deep, nuanced industry-specific
knowledge for each of its diverse divisions. This enables the tailoring of IP strategies
appropriate for the unique competitive dynamics, innovation cycles, and market
structures of Digital Industries, Smart Infrastructure, Mobility, and Healthineers.

Impact of Business Models on IP Strategy

A central theme in strategic IP management is the necessity to align the IP strategy
with a company's overarching business model. IP can significantly support and
enhance various elements of value creation and capture within different business
models.

« Value Proposition: Patents on core technologies and designs protect unique
features that form the basis of a company's offering.

o Customer Relationships: Trademarks are crucial for building brand equity
and fostering customer loyalty, enabling effective market differentiation.

e Channels: IP can enable control over distribution channels and aftermarket
activities, securing market reach.

« Key Resources: Patents protect core competencies and proprietary know-how
that are fundamental to a company's operations.

» Key Activities: IP supports and streamlines R&D and innovation processes,
ensuring new developments are protected.

o Key Partners: IP facilitates the formation of strategic partnerships and helps
manage relationships along the value chain.

e Revenue Streams: Licensing IP provides additional revenue opportunities
beyond direct product sales.

15 I'PM
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o Cost Structure: Strong IP can enable premium pricing and create cost
advantages by deterring imitation.

The specific business model of a division significantly shapes the type of IP
prioritized and how it is leveraged. For divisions primarily focused on "product
sales" (e.g., Siemens Healthineers medical devices ), the IP strategy might emphasize
strong patent protection for core product innovations and design rights for
aesthetic differentiation. In contrast, for divisions operating as "solution providers"
or "service providers" (e.g., Siemens Digital Industries software solutions, Smart
Infrastructure integrated systems ), the IP strategy would likely prioritize software
patents, trade secrets for proprietary algorithms, and robust trademarks for
platform branding. The "solution provider" model often involves extensive licensing
and partnerships, requiring carefully drafted IP agreements and clear definitions of
IP ownership. This illustrates that the revenue generation model (e.g., direct sales
vs. licensing vs. service subscriptions) profoundly influences the type of IP protected
and how it is exploited. For Siemens, this means that the IP strategy for each
division must be meticulously tailored to its specific revenue model and value
creation mechanism. For example, Siemens Healthineers' focus on high-quality
patents for devices and software aligns with a product-centric model in a highly
regulated environment. Conversely, Siemens Smart Infrastructure's emphasis on
system solutions and interoperability points to a strategy that balances proprietary
IP with open standards and ecosystem collaborations.

Specific Challenges and Strategic Considerations

« Software and Digital Innovations:

o Challenges: Protecting software innovations is "notoriously difficult"
under traditional patent law due to strict requirements for novelty and
inventive step. Copyright primarily protects the literal code, but not
the underlying functional aspect or algorithm (the "WHAT and HOW" of
the software) that constitutes its true value. The Industry 4.0 era
further complicates this with the emergence of cross-disciplinary
Innovations integrating Al, 10T, and robotics, leading to "hybrid
patents" and complex data sovereignty challenges.

o Strategic Approaches:

= Patents: Essential for protecting novel and non-obvious
software inventions, algorithms, and business methods
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implemented through software. This is particularly advisable for
"highly innovative and still undisclosed integrated circuits".

= Trade Secrets: Highly effective for protecting proprietary
processes, algorithms, or manufacturing techniques (e.g,
specific design algorithms, material compositions, test data)
that offer a competitive advantage and are difficult to reverse-
engineer. Trade secrets can offer indefinite protection as long
as confidentiality is maintained.

= Copyrights: Primarily used to protect the original expression of
software code (e.g., firmware), user manuals, and other digital
content.

= Trademarks: Crucial for protecting brand names, logos, and
slogans associated with software products or digital services.

= Defensive Publications: A cost-effective strategy to publish
technical details of innovations, thereby establishing prior art
and preventing competitors from obtaining patents on similar
technologies.

= Internal Policies: Implementing strict internal protocols, such as
restricting access to confidential information and employee
training, to minimize the risk of accidental disclosure or theft of
trade secrets.

= Ecosystem Collaboration: The automotive/mobility industry's
shift towards software-defined architectures necessitates new
collaborations and targeted partnerships, often leveraging
open-source components while carefully protecting proprietary
solutions.

There is a tension between protecting software IP (patents, trade secrets,
copyrights) and the increasing need for "openness" and "collaboration" in digital
ecosystems. The reliance on open platforms like Siemens Xcelerator with "open
APIs" and "open partner ecosystems" for Smart Infrastructure and Digital Industries
suggests a strategic shift. Siemens likely pursues a "hybrid IP approach" where core
software IP remains proprietary and patented, but interfaces and certain
functionalities are opened to foster interoperability and ecosystem growth. This
allows the company to lead the market by setting de facto standards or acting as a
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central platform, while still monetizing its core innovations through licensing or
service models. This strategy is crucial for driving digital transformation "faster and
at scale". This balance requires sophisticated IP management that can differentiate
between what needs strict proprietary protection and what can be shared or
standardized to accelerate market adoption and co-innovation. It also increases the
complexity of IP ownership and licensing agreements within these collaborative
ecosystems.

« Regulated Environments (e.g., Medical Technology):

o Challenges: The medical technology industry is characterized by stringent
regulatory requirements. This leads to exceptionally long product
approval times , which places high demands on patent quality and
robustness to withstand scrutiny and potential challenges over extended
periods. The legal landscape is constantly evolving, particularly regarding
patentable subject matter in biotechnology. Patent protection itself is
often complex and layered, with a single medical device potentially
relying on multiple patents covering various aspects (ingredients,
formulations, delivery systems, methods of use), each with different
expiration dates and geographical applicability. Furthermore, rapid
scientific development, especially in biotechnology (e.g., CRISPR, mRNA),
often outpaces the evolution of patent law, creating legal "gray zones".

o Strategic Approaches:

» High-Quality Patents: A primary focus on securing high-quality
patents that strictly consider clinical relevance and regulatory
requirements to ensure their validity and enforceability throughout
the product lifecycle.

» Design Rights: Strategic use of design rights to protect the aesthetic
and ergonomic aspects of medical devices that contribute to user-
friendliness and patient trust.

= Strong Trademarks: Emphasis on the importance of strong
trademarks for building reputation and patient trust in medical
systems and services.

= Competitor Patent Landscape Monitoring: Active monitoring and
analysis of the competitor patent landscape is crucial to navigate
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the complex IP environment and identify potential threats or
opportunities.

= |P Valuation Challenges: IP valuation in this sector is uniquely
challenging due to the long and uncertain path to market, heavily
influenced by regulatory approval timelines and the inherent
complexity of patent protection.

The "long approval times" and "high requirements for patent quality" in medical
technology mean that the IP strategy for this sector must prioritize the depth,
validity, and enforceability of patents over mere quantity. A patent on a medical
device or therapy, even if technically sound, has limited commercial value until it
clears regulatory hurdles. This necessitates close collaboration between IP teams,
R&D, and regulatory affairs to ensure patents cover aspects likely to gain approval
and remain valid throughout the lengthy commercialization process. The
"complexity and layering" of medical patents further implies that a "patent thicket"
strategy might be required to provide comprehensive protection, and continuous
monitoring of competitor IP is essential. For Siemens Healthineers, the IP strategy
must be exceptionally patient, quality-driven, and risk-aware, reflecting the
significant R&D investments (annually €1.5 billion ) and the high stakes in patient
safety and clinical outcomes. The investment in Al-powered solutions and digital
twins also means they must integrate traditional IP strategies for medical devices
with the complexities of software and data IP to navigate the unique challenges of
both areas in a highly regulated environment.

« Long Development Cycles and Safety-Critical Technologies (e.g., Mobility):

o Challenges: The mobility industry, particularly rail transport, is
characterized by exceptionally long development cycles and the
paramount importance of safety-critical technologies. This
environment demands robust IP strategies that ensure comprehensive
protection for safety-relevant and competitively differentiating
technologies over extended periods. The ongoing shift towards
software-defined vehicles and autonomous mobility introduces new
complexities requiring new collaborations and targeted partnerships,
often carefully integrating open-source components.

o Strategic Approaches:

= Comprehensive Patent Protection: Essential for mechanical and
electronic innovations in vehicles, software for control and
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safety systems, and designs for trains and components. This
includes technologies related to Automatic Train Operation
(ATO) over ETCS.

= Strategic Use of Designs: Leveraging design rights for the
aesthetic appeal and functionality of vehicles and components.

= Importance of Trademarks: Strong trademarks are crucial for
building trust and recognition in complex mobility solutions.

= Cooperation and Licensing: Active engagement in cooperation
and licensing within the supply chain is critical, especially given
large, long-term contracts (e.g., with Deutsche Bahn, HS2 Ltd)
involving consortia and platform solutions with standard
interfaces.

= Functional Safety and Cybersecurity: Given the safety-critical
nature, the IP strategy must consider robust functional safety
and cybersecurity measures, particularly for software and
control systems.

The "long development cycles" and the paramount importance of "safety-critical
technologies" in mobility imply that IP protection must be exceptionally robust and
designed for longevity. Patents must be strong enough to protect innovations for
decades, commensurate with the long lifespan of rail vehicles and infrastructure.
The focus on "safety-critical software" means that the IP strategy must consider not
only functionality but also stringent certification and reliability requirements,
potentially involving the strategic use of defensive publications or contributions to
open-source initiatives for foundational safety layers. The transition to "software-
defined vehicles" further complicates this, requiring IP strategies that protect
complex integrated systems encompassing mechanical, electronic, and software
components. Siemens Mobility's involvement in large, long-term contracts (e.g., with
Deutsche Bahn, HS2 Ltd) implies that the IP strategy must also account for complex
contractual agreements, joint ventures, and licensing within intricate supply chains.
The explicit need for "platform solutions with standard interfaces" suggests a
strategic balance between protecting proprietary IP and contributing to industry
standards to ensure interoperability, which is crucial for market adoption and
system integration.
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« Standardization and Interoperability (e.g.,, Smart Infrastructure,
Industry 4.0):

o Importance: Interoperability is paramount in smart cities and
intelligent infrastructure, enabling seamless communication, data
exchange, and the provision of value-added services across diverse
digital systems and devices. It is crucial for breaking down "data silos"
and reducing vendor lock-in, which are significant barriers to
Integrated smart solutions.

o Challenges: Key challenges include a widespread lack of
standardization, incompatible data formats and semantics, the
complexity of integrating legacy systems, device heterogeneity, and
the inherent complexity of multi-vendor, distributed networks.
Furthermore, increasing collaboration in Industry 4.0 ecosystems
significantly complicates IP ownership and licensing agreements.

o Strategic Approaches:

o Active Participation in Standardization Efforts: Siemens actively
participates in and influences standardization bodies (e.g., IEC 61850
for Smart Grids, BACnet/KNX for building automation) to promote
interoperability and shape industry development.

o Patent Pooling: Utilizing patent pools as a collaborative IP
management approach that allows owners to share patents through
conditional licensing. This strategy is emerging in energy technology
(e.g., the ESG Smart Pool by Maersk and Siemens Energy) to facilitate
innovation and provide access to broad patent portfolios.

o Open Platforms: Leveraging open digital business platforms like
Siemens Xcelerator (which includes Building X, Electrification X, and
Gridscale X) to foster powerful partner ecosystems, enable data
utilization, and accelerate digital transformation. These platforms are
designed with core principles of interoperability, flexibility, openness,
and robust cybersecurity.

o Hybrid IP Approaches: Strategically balancing open-source initiatives
with proprietary IP to foster innovation while protecting unique and
differentiating assets.
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The need for interoperability often clashes with the desire for proprietary IP
protection, as it requires the sharing of interfaces and standards. Siemens' active
involvement in standardization bodies (e.g., IEC 61850, BACnet, KNX) and
participation in patent pools indicate a strategic decision to influence and shape
industry standards rather than relying solely on proprietary solutions. This strategy
allows Siemens to make its products compatible within broader ecosystems,
increasing market adoption and potentially generating revenue through the
licensing of Standard Essential Patents (SEPs) , while still protecting its core
innovations. This is a complex balancing act between "openness" and "protection."
For Siemens Smart Infrastructure , this implies that the IP strategy must explicitly
address this tension. The use of "open digital business platforms" like Siemens
Xcelerator with "open APIs" suggests a model where core software IP is proprietary
but designed for broad integration and collaboration to lead the market while
fostering a wider ecosystem. This is a crucial strategic differentiator in the
intelligent infrastructure domain.

Influence on IP Strategy Example at Siemens (Division)

Industry Determines type of IP protection, speed Fast-paced software (Digital Industries)
Characteristics of filing, depth of protection vs. long-life hardware (Mobility)

Need for market entry barriers,
differentiation from competitors, risk
management

Competitive
Landscape

Aggressive patenting in competitive
markets, FTO focus

Patents for products (Healthineers) vs.
software IP and trademarks for
platforms (Digital Industries, Smart
Infrastructure)

Shapes type of IP protected and its
Business Model exploitation (product sales vs. solution
provider vs. services)

High patent quality and long-term
validity in medical technology
(Healthineers)

Determines priority of speed vs. depth  Rapid software updates vs. long

Regulatory Impact on patent quality, approval
Environment times, market access

Innovation Cycles

of protection development cycles in rail transport
o Requires robust protection and Comprehensive protection for safety-
Safety Criticality consideration of certifications relevant software in Mobility
Standardization Balance between proprietary IP and Participation in standardization bodies
' and open platforms (Smart
Needs open standards, patent pooling

Infrastructure)

Table: Factors Influencing IP Strategy Differentiation Across Industries

This table systematizes the various factors (e.g., industry-specific characteristics,
competitive intensity, innovation cycles, business model, regulatory frameworks)
that necessitate tailored IP strategies. It provides a structured overview of the key
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drivers of IP strategy variation. The table serves as a foundational reference for the
subsequent division-specific analyses (Chapters 3-6), allowing the reader to easily
connect theoretical distinctions with practical examples within Siemens. It visually
underpins the core thesis of the case study that a differentiated approach to IP
management is essential for a diversified conglomerate.
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Divisional Analysis 1: Digital Industries
Protecting Software, Automation Solutions, and
Industry 4.0 Technologies

The Digital Industries division is a cornerstone of Siemens' industrial portfolio,
driving digital transformation across various sectors. This chapter analyzes the
specific IP management strategies employed within this division, focusing on the
unique challenges and opportunities presented by software, automation, and
Industry 4.0 technologies.

Business Models and Technological Focus of Digital Industries

Siemens Digital Industries focuses on enabling organizations of all sizes to digitally
transform their operations, enhancing agility, flexibility, and adaptability to foster
innovation with increased efficiency and speed. Its core business revolves around
industrial software and solutions, including product lifecycle management (PLM),
electronic design automation (EDA), and low-code tools. The division's offerings
support design, development, and manufacturing across diverse industries, from
chips to entire systems, and from products to processes.

Key technological focus areas include:

« Digital Twin Technology: Siemens is a leader in leveraging the comprehensive
digital twin, which integrates mechanical, electrical, software, and automation
information to optimize design, engineering, and manufacturing processes.

« Artificial Intelligence (Al) and Machine Learning: These technologies are
increasingly integrated into solutions for real-time decision-making,
simulations, and enhancing various industrial applications.

« Internet of Things (IoT) and Big Data Analytics: Connecting sensors and
devices for real-time monitoring and data analysis to streamline operations
and improve efficiency.

o Automation and Robotics: Implementing advanced automation and robotics
to optimize processes and reduce costs in manufacturing environments.
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« Augmented Reality (AR) and Virtual Reality (VR): Utilizing immersive tools for
design, engineering, and collaboration.

o Cloud Computing: Leveraging cloud-based solutions for enhanced
accessibility and collaboration across development teams and supply chains.

Siemens Digital Industries aims to accelerate product development, advance
machine engineering, enable smart manufacturing, and transform service and asset
lifecycle management through its Siemens Xcelerator portfolio, an open digital
business platform. This platform facilitates ecosystem collaboration, allowing
customers to access integrated software and services for various industrial
domains.

Typical IP Types and Their Significance in Digital Industries

In the Digital Industries division, the primary types of intellectual property are
crucial for securing its technological leadership and competitive advantage:

o Software Patents: These are essential for protecting novel and non-obvious
software inventions, algorithms, and business methods implemented through
software. Given that software is often the key to Siemens' innovations and
customer benefits, patents are vital for protecting the "WHAT and HOW" of a
software function, which copyright alone cannot achieve.

o Trade Secrets: Proprietary processes, algorithms, source code, and
development processes that provide a competitive advantage and are not
publicly known are safeguarded as trade secrets. This offers indefinite
protection as long as confidentiality is maintained.

o Trademarks: These protect brand names, logos, and slogans associated with
software products, digital services, and platforms (e.g., Siemens Xcelerator,
NX software, Teamcenter). Trademarks are crucial for building brand identity,
market differentiation, and customer recognition in a competitive landscape.

o Copyrights: While patents protect the functional aspects, copyrights
safeguard the original expression of software code (e.g., firmware), user
manuals, and other digital content. This prevents unauthorized copying,
distribution, or modification of the literal code.
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Challenges in Protecting Software and Digital Innovations

The rapid evolution of digital technologies and the nature of Industry 4.0 present
unique IP challenges for Siemens Digital Industries:

« Difficulty in Patenting Software: Traditional patent law often makes it
"notoriously difficult" to protect software innovations due to strict
requirements for novelty and inventive step. Copyright only protects the
literal code, not the underlying function or algorithm, which is where the true
value lies.

o Cross-Disciplinary Innovations: Industry 4.0 integrates various fields like Al,
loT, and robotics, leading to "hybrid patents" that span multiple disciplines.
This complexity makes effective IP protection more challenging.

« Increased Collaboration and IP Ownership: As manufacturers adopt more
collaborative technology ecosystems, the complexity of IP ownership and
licensing increases. Clear agreements are crucial to define IP rights among
partners and prevent disputes.

» Data Ownership and Rights: Data gathering and analysis are central to smart
manufacturing. Determining data ownership and addressing legal rights
related to data privacy and protection pose significant challenges.

« Balancing Openness and Proprietary IP: The increasing reliance on open
digital business platforms like Siemens Xcelerator, with "open APIs" and
"open partner ecosystems," creates a tension between fostering
collaboration and protecting proprietary solutions. This requires a
sophisticated balance to ensure interoperability without compromising
unique IP assets.

IP Strategies in Digital Industries

Siemens Digital Industries employs a comprehensive and differentiated IP strategy
to navigate these challenges and maximize value from its innovations:

» Strategic Patenting for Core Technologies: Siemens focuses on strategically
patenting core software algorithms, unique digital processes, and novel
technological functionalities that drive future growth. This includes
foundational software architecture, specific code implementations, and
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innovative user interface designs, aiming to secure core technologies and
create market entry barriers.

« Leveraging Trade Secrets for Proprietary Know-How: For valuable proprietary
information like source code, specific design algorithms, material
compositions, or testing data that are difficult to reverse-engineer, trade
secret protection is highly effective. This allows for indefinite protection as
long as confidentiality is maintained through strict internal protocols and
employee training.

o Importance of Trademarks for Branding and Platforms: Robust trademarks
are crucial for safeguarding brand names, logos, and slogans associated with
Siemens' software products and digital services, particularly for platforms
like Siemens Xcelerator. This helps in building brand identity, fostering
customer loyalty, and differentiating solutions in the market.

« Comprehensive Copyright Protection: Copyrights are utilized to protect the
original expression of software code (e.g., firmware), user manuals, and other
digital content, ensuring that third parties cannot copy, distribute, or modify
this material without permission.

» Hybrid IP Approach: Siemens likely employs a hybrid IP approach that
balances proprietary protection with openness. While core software IP
remains proprietary and patented, interfaces and certain functionalities are
opened to foster interoperability and ecosystem growth. This strategy allows
Siemens to lead the market by setting de facto standards or acting as a
central platform, while still monetizing its core innovations through licensing
or service models.

» Strategic IP Portfolio Management: Continuous evaluation and optimization
of the IP portfolio are critical to align with changing business needs and
market conditions. This involves decisions on maintaining, abandoning, or
licensing IP assets, as well as identifying gaps in protection.
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Examples of IP-Related Activities and Strategies of Siemens Digital
Industries

Siemens Digital Industries demonstrates its IP strategies through various activities:

o Siemens Xcelerator Portfolio: This open digital business platform is a key
example of Siemens' strategy to accelerate digital transformation. It
Integrates a curated portfolio of loT-connected hardware and software,
fostering a powerful ecosystem of partners and a marketplace for digital
offerings.

 Silicon IP Partnerships: Siemens Digital Industries Software has entered into
an exclusive OEM agreement with Alphawave Semi to market high-speed
interconnect silicon IP. This collaboration aims to accelerate customer access
to advanced silicon IP platforms by leveraging Siemens' global sales force,
providing comprehensive "Spec to Silicon Solutions" for high-growth markets
like Al and autonomous vehicles. This involves licensing silicon IP building
blocks for integration into advanced system-on-chip (SoC) designs, including
3D-IC and chiplet-based technologies.

« Digital Twin and Al Integration: The division's focus on the comprehensive
digital twin, enhanced with Al and machine learning, exemplifies its
commitment to protecting innovations that combine the real and digital
worlds for more efficient and sustainable production.

» Focus on Quality over Quantity: Siemens' overall IP strategy emphasizes high-
quality patents that protect business success in specific applications, rather
than merely accumulating a large number of patents. This is achieved
through close collaboration between IP experts and researchers.

o Continuous Innovation and R&D Investment: Siemens Digital Industries, as
part of Siemens AG, contributes to the company's robust patenting activity,
consistently ranking among top patent applicants in Europe. A significant
portion of Siemens' patent applications are in areas like machine learning
and artificial intelligence, reflecting the division's focus on industrial Al and
software.
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Strategic IP Management
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The Siemens Smart Infrastructure (SI) division is pivotal in shaping future energy
and building systems, driven by global megatrends like urbanization,
decarbonization, and digitalization. Strategic and value-oriented IP management is
crucial for Sl to secure its competitive position and drive value creation.

Business Models and Technological Focus

Siemens Smart Infrastructure provides a comprehensive portfolio of products,
systems, solutions, services, and software, supporting the global energy transition
and the development of sustainable buildings and communities. Sl acts as a
manufacturer, solution provider, software integrator, and lifecycle service provider,
serving customers directly and through partners. This diverse role necessitates a
flexible IP strategy covering hardware, software, and service delivery methods.

Key technological areas include:

» Intelligent Buildings: Offering automation technologies, building
management systems, HVAC controls, fire safety, and security products,
enhancing efficiency and connectivity.

« Efficient Energy Distribution: Focusing on resilient and efficient power grids
through software for grid management, substation automation, medium- and
low-voltage switchgear, and e-mobility charging infrastructure.

o Networked Infrastructure: Connecting energy systems, buildings, and
industries, particularly at the "Grid Edge," where IT and Operational
Technology (OT) converge, creating new IP opportunities in integrated
functionalities and data models.

Strategic drivers like urbanization, decarbonization, and digitalization propel Sl's
innovation. Key enabling technologies include 10T, Al (including Large Language
Models and Al agents), and Digital Twins, which feed real-world data into virtual
replicas for simulation and optimization. The Siemens Xcelerator platform, an open
digital business platform, is central to Sl's strategy, fostering an ecosystem around
proprietary core technologies and open interfaces to accelerate digital
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transformation. This indicates a shift towards a platform-centric IP strategy,
leveraging network effects while controlling foundational technologies.

IP Landscape: Relevant IP Types and Their Significance

For Siemens Smart Infrastructure, a combination of IP types is crucial for protecting
innovations in a converged IT/OT environment:

« Patents: Protect hardware innovations (e.g., switchgear, control devices) and
system architectures, as well as software functions (algorithms, Al processes)
that constitute the core value of digital solutions. Siemens holds 41,700
granted patents worldwide, with a significant portion in machine learning
and Al.

« Software IP (Copyrights & Trade Secrets): Copyright protects the literal
software code (source/machine code), while trade secrets safeguard
proprietary algorithms, manufacturing techniques, and confidential data (e.g,
design algorithms, test data) that provide a competitive edge.

» Designs: Protect the aesthetic and ornamental aspects of products and
integrated solutions, contributing to market differentiation.

o Trademarks: Crucial for building trust and differentiating integrated solutions
and services (e.g.,, Siemens Xcelerator, Building X, Electrification X, Gridscale
X). They protect brand identity and prevent market confusion.

The convergence of OT and IT networks in smart infrastructure leads to
interdisciplinary innovations and "hybrid patents." This necessitates comprehensive
IP protection across all technology layers, focusing on interfaces, data models, and
integrated functionalities. Data ownership and cybersecurity are also critical IP
challenges in this environment.

Strategic IP Imperatives: System Innovations and Interoperability

Siemens' focus on system innovations, which integrate diverse technologies and
components, means its IP strategy must protect the interfaces and connections that
enable these systems to function cohesively. This secures a competitive advantage
In integrated solutions.

Interoperability is paramount for seamless communication and data exchange
across diverse digital systems in smart cities and infrastructure. Siemens' strategic
embrace of interoperability and open platforms, while maintaining proprietary core
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technologies, reflects a "Co-Opetition" IP strategy. This approach expands the
overall market for smart infrastructure solutions by sharing or making certain IP
accessible, potentially leading to a "Hub Monopoly" where Siemens' core
innovations thrive within a larger ecosystem.

Siemens actively participates in standardization bodies (e.g., IEC 61850, BACnet/SC,
KNX) and contributes to industry standards. This allows Siemens to shape future
industry norms and potentially establish its patented technologies as "Standard
Essential Patents," securing long-term competitive advantages and revenue
streams.

IP Strategies in Action: Protection, Value Creation, and Collaboration

Siemens Smart Infrastructure employs a multi-faceted IP strategy:

Key Strategy/Tactic |Description/Application in Siemens Smart Infrastructure

Protection Comprehensive IP  Utilizes patents (hardware, software function), copyrights
Portfolio (software code), designs, and trade secrets to protect
innovations across physical products, software, integrated
solutions, and proprietary processes.

Strategic Patenting Focuses on securing core technologies, key components, and
system architectures, especially in Al and machine learning, to
create market entry barriers.

Defensive IP Tactics Conducts Freedom-to-Operate (FTO) analyses to identify and
(FTO) mitigate infringement risks early, ensuring uninterrupted
market entry.

Value Value-Oriented IP  Aims to generate measurable economic benefits from IP assets,
Creation Management actively contributing to revenue and profitability beyond mere
protection.
I[P Monetization Leverages software IP, data analytics, and digital twin

through Services technologies to generate recurring revenue from digital
services, aligning with increased service revenue goals.
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Strategic Branding Develops strong brand identities for integrated system
solutions (e.g., Building X, Electrification X, Gridscale X) to
enhance market recognition and differentiate offerings.

Collaboration Active Participates in and contributes to key industry standards (e.g,,
Standardization IEC 61850, BACnet/SC, KNX) to shape future norms and
Engagement potentially establish Standard Essential Patents.
Patent Pooling Engages in collaborative IP initiatives like the ESG Smart Pool

(via Siemens Energy) to streamline licensing and accelerate the
adoption of sustainable technologies.

Ecosystem Utilizes the open digital business platform Siemens Xcelerator
Development to foster a partner ecosystem, enabling co-creation and
(Xcelerator) broader market adoption through interoperable interfaces.

Siemens' patenting strategy for SI emphasizes comprehensive protection for safety-
relevant and differentiating technologies, including hardware, software, and system
architectures. The strong patenting activity in Al and machine learning reflects a
forward-looking strategy to secure foundational technologies for future intelligent
infrastructure solutions. Design protection contributes to product differentiation
and user experience, while robust trademark management builds brand identity for
Integrated solutions like "Building X."

Siemens' involvement in patent pools (e.g., ESG Smart Pool) and active participation
in standardization bodies (e.g., IEC, BACnet, KNX) demonstrate a strategic
commitment to "Co-Opetition," leveraging IP for broader industry transformation
and sustainability goals, even if it means sharing certain IP for collective progress.
This approach aims to accelerate market growth for underlying technologies and
increase overall demand for Siemens' integrated solutions.

Case Examples: IP Activities of Siemens Smart Infrastructure

« Siemens Xcelerator Platform and S| Offerings: The Siemens Xcelerator
platform, with its core design principles of interoperability, flexibility,
openness, and cybersecurity, is central to Sl's strategy. Specific offerings like
Building X (digital building platform with Al), Electrification X (10T Saas for
electrification and automation), and Gridscale X (advanced grid management
software) exemplify Siemens' platform-centric IP and branding strategy.
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These solutions aim to create a unified, interconnected ecosystem of digital
solutions, strengthening Siemens' role as a platform orchestrator.

« Specific Hardware and Software Innovations: Siemens protects innovations
such as NXAIR and 8DJH switchgear, SENTRON ECPD (electronic circuit
protection device), PXC-series controllers, and software like Connect Box and
Desigo, through a combination of patents, designs, and trademarks.

» Standardization Engagement: Siemens actively participates in and
contributes to standards like IEC 61850 for smart grids and BACnet/SC and
KNX for building automation, promoting interoperability and shaping industry
development.

Conclusion

Siemens Smart Infrastructure employs a sophisticated and strategically aligned IP
management approach that addresses the dynamic demands of its evolving market.
Its role as a comprehensive solution and service provider necessitates a broad and
flexible IP strategy that covers the entire value chain. The convergence of IT/OT and
the focus on megatrends like digitalization drive a shift towards a platform-centric
IP strategy, where value is derived from orchestrating an ecosystem around
proprietary core technologies and open interfaces.

S| leverages a comprehensive IP portfolio, including patents for hardware and
software functions, copyrights, designs, and trademarks. Its strong patenting in Al
and machine learning reflects a proactive strategy to secure foundational
technologies. Active engagement in standardization bodies and patent pools
demonstrates a commitment to "Co-Opetition," using IP to accelerate industry-wide
transformation and sustainability goals. This balanced approach ensures Siemens
not only protects its innovations but also positions itself as a leader in shaping the
intelligent infrastructure of the future.
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Divisional Analysis 3: Mobility
IP for Rail Vehicles, Road Traffic Technology, and
Logistics Solutions

The Siemens Mobility division is dedicated to developing and constructing rail
vehicles, road traffic technologies, and logistics solutions. This sector is
characterized by long development cycles and the paramount importance of safety-
critical technologies, which significantly influence its IP strategies.

Business Models and Technological Focus of Mobility

Siemens Mobility provides comprehensive solutions for transporting people and
goods, addressing global mobility demands and infrastructure challenges. Its core
business areas include:

« Rolling Stock: Full range of rail vehicles, including regional, intercity, high-
speed trains, metros, streetcars, light rail, passenger coaches, driverless
vehicles, and locomotives.

 Rail Infrastructure: Signal and control technology for rail traffic,
electrification solutions, and maintenance services for vehicles and
infrastructure.

» Mobility Management: Road traffic control and information systems, parking
management, and electronic payment/toll systems.

o Turnkey Systems & Services: Consulting, planning, financing, construction,
and operation of complete mobility systems, including comprehensive
software portfolios and related services.

Key technological focus areas driving innovation include:

« Automation and Digitalization: Essential for maximizing network capacity,
Improving punctuality, and achieving energy savings, leading to semi-
automated to fully unattended autonomous driving solutions (e.g., ATO over
ETCS).
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« Digital Twins: Connecting the real and digital worlds for planning,
construction, and optimizing large-scale railway networks, streamlining
processes, and identifying errors early.

« Artificial Intelligence (Al) and Data Analytics: Used for optimizing operations,
predictive maintenance (e.g., Railigent X Health States), and enhancing
passenger experience.

o Cybersecurity: Crucial for secure modern technologies in rail operations, with
trained staff, secure products, and certified processes across the product
lifecycle.

o Software Systems & Processes: A comprehensive software portfolio enabling
intelligent infrastructure, sustainable value, enhanced passenger experience,
and guaranteed availability.

Siemens Mobility aims to combine the real and digital worlds for sustainable,
comfortable, and cost-effective rail traffic, focusing on optimized lifecycle costs,
system availability, maximized network capacity, and enhanced customer
experience.

IP Landscape: Relevant IP Types and Their Significance

In the Mobility division, a diverse range of IP types is crucial for protecting
innovations:

« Patents: Protect mechanical and electronic innovations in rail vehicles (e.g,,
air-free brake systems, traction converters, bogies), software for control and
safety systems (e.g., ATO over ETCS, rail perception systems), and specific
components. Patents are vital for securing core technologies and creating
market entry barriers in this capital-intensive industry.

« Software IP (Patents, Copyrights, Trade Secrets): Software is increasingly
central to mobility solutions, from control systems to passenger information.
Patents protect the function (algorithms, processes) of software, while
copyrights protect the code. Trade secrets safeguard proprietary algorithms
and development processes that provide a competitive edge.

» Designs: Protect the aesthetic appeal and functionality of trains, components
(e.g., Velaro, Desiro, Vectron), and other mobility solutions. Designs contribute
to brand attractiveness and differentiation.
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o Trademarks: Essential for building trust and recognition in complex mobility
solutions and services. Trademarks protect brand names, logos, and slogans
(e.g., Velaro, Desiro, Vectron, Railigent X, Signaling X, S3 Passenger) and
prevent market confusion.

Challenges for IP Strategy: Safety-Critical Technologies and
Long Development Cycles

The mobility industry, particularly rail transport, faces unique IP challenges due to
its inherent characteristics:

» Safety-Critical Technologies: The paramount importance of safety in rail
operations (e.g,, signaling, control systems) requires exceptionally robust IP
protection. Innovations must meet stringent safety integrity levels (e.g,
CENELEC SIL3/SIL4) and certifications, influencing patent quality and scope.

« Long Development Cycles: Rail projects often span decades, from
development to operation and maintenance. This necessitates IP strategies
that ensure comprehensive protection for technologies over extended
periods, making long-term patent validity and enforceability critical.

» Software-Defined Vehicles and Ecosystem Collaboration: The shift towards
software-defined architectures in mobility requires new collaborations and
targeted partnerships. This complicates IP ownership and licensing, as open-
source components are often integrated alongside proprietary solutions,
demanding careful IP management within complex ecosystems.

IP Strategies in Mobility

Siemens Mobility employs tailored IP strategies to address these challenges:

« Comprehensive Patent Protection: Focuses on securing patents for safety-
relevant and competitively differentiating technologies, including mechanical
and electronic innovations, as well as software for control and safety systems
(e.g., ATO over ETCS). This ensures long-term protection commensurate with
product lifecycles.

» Strategic Use of Designs: Designs are leveraged to enhance the attractiveness
and functionality of vehicles and components, contributing to market
differentiation and brand appeal.
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e Importance of Trademarks for Trust: Strong trademarks are crucial for
building trust and recognition in complex, long-term mobility solutions,
where reliability and safety are paramount.

« Cooperation and Licensing in the Supply Chain: Active engagement in
cooperation and licensing is critical, especially in large, long-term contracts
involving consortia and platform solutions with standard interfaces (e.g.,
Deutsche Bahn, HS2 Ltd contracts). This involves defining IP rights within joint
ventures and supply chain agreements.

« Hybrid IP Approach for Software: Balances proprietary software protection
(patents, trade secrets) with strategic openness for interoperability and
ecosystem growth, particularly for digital platforms like Siemens Xcelerator
for the railway industry.

» Focus on Quality over Quantity: Siemens' overall IP strategy prioritizes high-
quality patents that protect business success in specific applications, rather
than merely accumulating a large number of patents. This is achieved
through close collaboration between IP experts and researchers.

Examples of IP-Related Activities and Strategies of Siemens Mobility

« Deutsche Bahn (DB) Contract: Siemens Mobility, in a consortium with
Leonhard Weiss, secured a significant long-term contract with DB for digital
control and safety technology (DSTW) and ETCS rollout. This contract
emphasizes developing "platform solutions with standard interfaces,"
indicating a strategic shift towards standardized, interoperable systems.

« HS2 Ltd Contracts (UK High-Speed Rail): Siemens Mobility secured contracts
for implementing wayside Automatic Train Operations (ATO) over ETCS Level 2
on a high-speed network, Engineering Management Systems (SCADA), and
forming a joint venture for high voltage power supply systems with Costain
Ltd. These projects highlight comprehensive system integration and long-
term maintenance agreements, requiring robust IP management for complex
solutions.

» Digital Solutions and Software: Siemens Mobility offers digital station
solutions (e.g, Digital Station Manager, DSPM) that integrate SCADA, PIS/PA,
and CCTV functionalities, often as cloud-based Software-as-a-Service (SaaS).
These solutions focus on improving throughput, reducing operational
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expenses, and enhancing passenger experience through real-time data and
Al-powered analytics (e.g., Railigent X Health States, Siemens Tram Assistant).

« Rolling Stock Innovations: Examples include the Velaro high-speed train
family, known for its performance and adaptability, and the development of
components like the air-free brake system and advanced traction converters
(MoComp portfolio), which are likely protected by patents and designs.

» Cybersecurity Focus: Siemens Mobility emphasizes a comprehensive
cybersecurity strategy based on "defense-in-depth" principles, integrating
security measures into rolling stock, rail infrastructure, and intermodal
systems to protect against cyber threats.

« Siemens Xcelerator for Rail: Siemens Xcelerator is leveraged for the railway
industry to enable standardized data exchange and connect hardware and
software, with offerings like Mobility Software Suite X (featuring S3 Passenger)
and Railigent X, and Signaling X for managing railway data.

This analysis demonstrates Siemens Mobility's strategic IP approach, which is
tailored to the unique demands of the mobility sector, balancing proprietary
protection with collaborative efforts to drive innovation and ensure long-term
success.
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Divisional Analysis 4: Healthineers
Intellectual Property Management in the Highly
Regulated Medical Technology Environment

Siemens Healthineers, a global leader in medical technology, operates within an
intensely regulated environment that profoundly shapes its IP management
strategies. Innovation, underpinned by substantial R&D investments and a vast,
actively managed IP portfolio, is central to its competitive advantage.

Business Models and Technological Focus

Siemens Healthineers delivers innovative technologies and services across
diagnostic and therapeutic imaging, laboratory diagnostics, and molecular medicine,
complemented by digital health and enterprise services. This portfolio addresses
the complete care continuum for challenging diseases like cancer and
cardiovascular disorders. Offerings include advanced imaging systems (X-ray,
ultrasound, MRI, CT), innovative laboratory testing systems, and advanced oncology
treatments (reinforced by the Varian acquisition). The strategic focus is on patient
twinning, precision therapy, and the transformative power of digital technologies,
data analytics, and Al, aiming to revolutionize healthcare and optimize operations.

IP Landscape: Relevant IP Types and Their Significance

Siemens Healthineers' IP portfolio is strategically diversified to protect innovations
in this technology-driven and regulated industry:

o Patents: Fundamental for protecting technical innovations in medical devices,
diagnostic/therapy software, and underlying algorithms. This includes
hardware (e.g., X-ray, MRI systems) and software functions ("what and how" of
a software function, not just code). Their portfolio is heavily concentrated in
diagnosis, surgery, and image processing (A61B, GO6T) and includes over 1,100
Al-related patent families.

« Designs: Protect the aesthetic and ornamental aspects of medical devices,
enhancing user-friendliness and trust. Human-centered (UX) design is
central, integrating user viewpoints from early development to improve
usability and clinical workflow.
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o Trademarks: Indispensable for establishing reputation, differentiating
software solutions and platforms, and fostering patient trust (e.g.,
MAGNETOM, SOMATOM, Atellica, syngo).

o Trade Secrets: Safeguard proprietary processes, algorithms, and confidential
know-how not publicly disclosed, maintaining competitive advantage.

IP Type Description/Focus Strategic Significance

Provides market exclusivity, enables
competitive differentiation, secures R&D
investments, and supports licensing
opportunities. Essential for blocking
competitors.

Novel technical innovations in medical
devices, software, diagnosis, therapy, and
underlying algorithms. Focus on functional
aspects of software.

Patents

Enhances user experience, improves
clinical workflows, builds patient and
professional trust, and differentiates
products in the market.

Aesthetic and ornamental aspects of
Designs medical devices, emphasizing ergonomics,
user-friendliness, and visual appeal.

Establishes brand reputation, fosters
patient and customer trust, prevents
market confusion, and supports global
market presence and brand equity.

Brand names, logos, and slogans
Trademarks associated with medical systems, software
products, and services.

Proprietary processes, algorithms,
manufacturing techniques, and
confidential know-how not publicly
disclosed.

Maintains competitive advantage by
safeguarding critical, non-patentable or
commercially sensitive information.

Trade Secrets

Table: Siemens Healthineers Key IP Types and Their Strategic Significance

Challenges in the Regulated Environment

The medical technology industry's highly regulated nature presents unique IP
challenges:

« Long Approval Times: Extensive testing and regulatory compliance (e.g., 10-15
years for drugs) reduce a patent's effective commercial lifespan, impacting IP
valuation and revenue forecasting.
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« High Patent Quality Requirements: Stringent regulatory standards demand
legally robust and clinically relevant patents. A single product may have
multiple layered patents with varying expiration dates and geographical
applicability, making protection complex.

« Data Privacy and Cybersecurity: Safeguarding sensitive medical data (e.g,
HIPAA, GDPR) is paramount for Al innovation. Robust cybersecurity
frameworks and "privacy by design" are crucial to protect data integrity and
the value of Al algorithms.

Strategic IP Management

Siemens Healthineers employs a sophisticated IP management approach, viewing IP
as a critical asset for business success, globally protecting innovations.

« Prioritizing High-Quality Patents: Focuses on robust, clinically relevant
patents, shifting from quantity to quality. This involves early engagement of
patent attorneys with R&D to identify high-value inventions, ensuring long-
term market exclusivity.

« Leveraging Designs for User Experience: Designs enhance usability and trust,
integrating human-centered design from product inception. Design patents
protect these innovations, differentiating products and building brand
loyalty.

« Building Reputation with Strong Trademarks: Trademarks are vital for brand
identity and patient trust, differentiating offerings in a competitive market.

« Competitive Intelligence: Active monitoring of competitor patent landscapes
helps identify market trends, innovation gaps, and potential
threats/opportunities, informing R&D priorities and mitigating risks.

o IP Monetization: Value-oriented IP management generates economic benefit
through licensing, product development, branding, and strategic
partnerships, contributing to revenue and overall valuation.

Examples of IP Activities and Innovations

Siemens Healthineers' IP activities reflect its leadership:

« Key Technologies and Patent Portfolio: Holds ~9,329 patents/applications
globally (~6,294 issued, >94% active), primarily in the US and Germany. Most
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patents are in diagnosis/surgery (A61B) and image processing (G06T), with a
peak in filings in 2022. Patent US9962129 is highly cited, indicating significant
influence.

» Al-Powered Solutions and Digital Health IP: Invests heavily in Al, with over 80
Al-powered solutions (e.g., Al-Rad Companion). IP protection covers
algorithms, data processing, and digital platforms like "teamplay digital
health platform," which fosters interoperability and requires robust data
governance.

« Design-Focused Innovations: Prioritizes UX design ("making medical
technology human") and hygienic design principles (e.g., for surfaces,
coatings). Design patents protect these innovations, improving clinical
efficiency and patient safety.

Conclusion

Siemens Healthineers' IP management is highly sophisticated and strategically
integrated, crucial for navigating the complex medical technology sector. IP is a
strategic asset driving innovation and competitive advantage, deeply embedded in
their business. The stringent regulatory environment necessitates high-quality,
clinically relevant patents and robust data privacy/cybersecurity. A holistic IP
portfolio, leveraging patents, designs, and trademarks, maximizes protection and
commercial value. The increasing digitalization and reliance on Al demand
advanced IP strategies for software, algorithms, and data, balancing proprietary
protection with interoperable ecosystems. Proactive competitive intelligence further
ensures agility and market leadership. This approach positions Siemens
Healthineers as a pioneer in healthcare breakthroughs.
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Synthesis and Comparative Analysis

This chapter synthesizes the findings from the individual divisional analyses of
Siemens' intellectual property (IP) management, comparing the observed IP
strategies across Digital Industries, Smart Infrastructure, Mobility, and Healthineers.
It aims to identify overarching patterns and key divergences in their strategic and
value-oriented IP approaches and to formulate initial interpretations regarding the
influencing factors for these differences.

Comparative Overview of Divisional IP Strategies

This section provides a structured comparison of the IP strategies and practices
employed by each Siemens division, highlighting their distinct approaches to
patents, trademarks, designs, trade secrets, and monetization.

Patenting Strategies

The approach to patenting across Siemens' divisions reveals both a foundational
commitment to IP protection and a tailored application based on the nature of each
business.

Digital Industries (DI): This division focuses on strategic patenting to secure core
technologies and establish market entry barriers, particularly for software,
automation solutions, and Industry 4.0 technologies. This includes patents for novel
software inventions, algorithms, and business methods implemented through
software. The emphasis here is on protecting the functional aspects of digital
innovations that drive industrial transformation.

Smart Infrastructure (SI): The Smart Infrastructure division prioritizes the protection
of key components and system architectures through patents. This encompasses
both hardware innovations, such as advanced switchgear and sensors, and the
underlying software that controls these complex systems. The patenting strategy
supports the development of integrated solutions for intelligent buildings, efficient
power distribution, and networked infrastructure.

Mobility: In the Mobility division, comprehensive patent protection is employed for
safety-relevant and competitively differentiating technologies. This includes
mechanical and electronic innovations in vehicles, as well as the sophisticated
software integral to control and safety systems for rail and road traffic. The long
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development cycles and safety-critical nature of these technologies necessitate
robust and enduring patent protection.

Healthineers: Siemens Healthineers places a strong emphasis on high-quality
patents that rigorously consider clinical relevance and regulatory requirements.
This strategy covers medical devices and the software essential for diagnosis and
therapy. The division's substantial commitment to IP is evident in its portfolio,
holding approximately 24,000 technical IP rights, with over 15,000 granted patents
as of October 2023. Patent filings for Healthineers notably peaked in 2022, indicating
a sustained drive for innovation and protection in this vital sector.

A clear observation from this comparative analysis is that while all divisions
fundamentally rely on patents, the nature and emphasis of patented inventions
shift significantly across them. This divergence directly reflects the core product
offerings and the primary innovation drivers unique to each business segment. For
instance, Digital Industries primarily patents software and algorithms, aligning with
its focus on digital transformation. In contrast, Smart Infrastructure and Mobility
concentrate on integrated hardware-software systems and mechanical/electronic
innovations, which are central to their physical infrastructure and vehicle offerings.
Healthineers, operating in a highly regulated environment, prioritizes clinically
relevant medical devices and diagnostic/therapy software, where the quality and
enforceability of patents are paramount. This tailored approach to patenting
ensures that IP protection is optimized for the specific technological and market
landscape of each division.

Furthermore, Siemens, as a group, has strategically shifted its focus from merely
accumulating a large volume of patents to prioritizing the quality and business
value of its patent portfolio. This strategic redirection, championed by Beat Weibel,
head of Siemens' patent department, aims to ensure that patents actively
contribute to competitive advantage rather than simply existing as a large number.
This emphasis on quality is particularly critical and evident in Healthineers, where
stringent regulatory demands necessitate robust, high-quality patents to navigate
complex approval processes and secure market access for medical technologies.
The group-wide commitment to patent quality underscores a sophisticated
understanding of IP as a strategic business tool.
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Trademark and Branding Strategies

Trademarks serve as crucial tools for brand identity and market differentiation
across all Siemens divisions, albeit with distinct strategic applications.

Digital Industries (DI): For Digital Industries, trademarks are crucial for
differentiating software solutions and platforms in a highly competitive digital
market. In an environment where software products and services often have similar
functionalities, a strong brand identity becomes a key differentiator for customer
recognition and loyalty.

Smart Infrastructure (SI): In Smart Infrastructure, trademarks play a vital role in
branding and distinguishing integrated solutions and services. Examples include the
Siemens Xcelerator platforms like Building X, Electrification X, and Gridscale X, which
serve as umbrella brands for comprehensive digital offerings. Specific solutions
such as SiPass Integrated for access control and Desigo Fire Safety for fire
protection also rely on strong trademarks to convey reliability and integrated
functionality. These trademarks help consolidate diverse product lines under
recognizable system solutions.

Mobility: For the Mobility division, trademarks are essential for building trust in
complex and often safety-critical mobility solutions. Branding of train families like
Velaro, Desiro, and Vectron, along with system solutions such as Controlguide
Digital Station and Power Manager (DSPM), instills confidence in the safety,
reliability, and performance of these large-scale transportation systems. Given the
long-term nature of investments in rail and road infrastructure, trust conveyed
through strong branding is paramount.

Healthineers: In the highly sensitive medical technology sector, strong trademarks
are paramount for establishing reputation and fostering patient trust in medical
systems and services. Brands like Atellica Solution for laboratory diagnostics and
syngo.via for integrated imaging software are critical for conveying reliability,
accuracy, and patient-centric care. In an industry where clinical outcomes and
patient well-being are at stake, brand trust directly influences adoption and market
acceptance.

While all divisions leverage trademarks for brand differentiation, their specific
contribution to the value proposition varies significantly. For Digital Industries,
trademarks distinguish software platforms in a crowded digital space. For Smart
Infrastructure, they unify and brand integrated system solutions that combine
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hardware and software. In Mobility, trademarks are vital for instilling trust in safety-
critical transportation solutions, where reliability is non-negotiable. For
Healthineers, strong trademarks build reputation and patient confidence in
sensitive medical contexts, directly impacting clinical adoption and public
perception. This demonstrates how trademark strategy is precisely adapted to the
unigue market dynamics and customer relationship models inherent in each
division.

Beyond patents and trademarks, Siemens’ divisions strategically employ design
rights and trade secrets to protect distinct aspects of their innovations.

Digital Industries (DI): This division heavily relies on trade secrets to protect
proprietary know-how, algorithms, and processes, particularly given the inherent
challenges in fully patenting all software and digital innovations. Trade secrets offer
indefinite protection as long as confidentiality is maintained, providing a flexible
and enduring alternative for rapidly evolving digital assets that might not meet
patentability criteria or where public disclosure through patenting is deemed
strategically disadvantageous. This approach allows for the safeguarding of critical,
often intricate, digital intellectual assets.

Smart Infrastructure (SI): Smart Infrastructure utilizes designs for differentiation and
protection of the external appearance of its products. These products are often
physical components, such as switchgear or building automation devices, that
integrate into larger systems. The aesthetic and functional design contributes to
product appeal and usability within complex infrastructure projects.

Mobility: The Mobility division strategically employs designs to enhance the
attractiveness and functionality of rail vehicles and components. Recognizing the
significant aesthetic and ergonomic importance in transportation, design protection
ensures that the visual appeal and user experience of trains and their parts are
legally safeguarded, contributing to market competitiveness.

Healthineers: Siemens Healthineers makes strategic use of designs to enhance
user-friendliness and build trust in medical devices. The division places a strong
focus on human-centered UX design, ensuring that medical equipment is intuitive
and easy to operate in critical clinical environments. Design patents protect the
aesthetic aspects of these devices, complementing utility patents that protect their
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technical functions. This dual approach ensures both the functional and user-
experience aspects of medical innovations are protected.

The explicit emphasis on trade secrets in Digital Industries stands out when
compared to other divisions. This highlights a strategic choice to protect rapidly
evolving or difficult-to-patent software algorithms and processes through
confidentiality. This approach acknowledges that public disclosure, which is
inherent in patenting, might not always be the optimal path for certain digital
Innovations, especially those with short innovation cycles or where the competitive
advantage lies in undisclosed know-how. This strategic decision reflects a nuanced
understanding of IP protection in the dynamic software and digital technologies
landscape.

IP Monetization and Licensing Approaches

Siemens' divisions adopt diverse strategies for monetizing their intellectual
property, reflecting their varied business models and market dynamics.

Digital Industries (DI): This division directly engages in licensing software and
technologies as a straightforward approach to monetization. Given the nature of
software as a widely distributable and adaptable asset, licensing allows for revenue
generation without necessarily requiring direct product manufacturing or extensive
market penetration by Siemens itself.

Smart Infrastructure (SI): Smart Infrastructure explores possibilities of
standardization and patent pooling in certain areas. A notable example is the ESG
Smart Pool, a collaborative initiative between Siemens Energy and Maersk, which
aims to streamline licensing for ESG-related technologies, including electrical grid
operations and energy systems. This collaborative approach facilitates broader
adoption of technologies while managing IP rights collectively, potentially
accelerating market growth for sustainable solutions.

Mobility: The Mobility division focuses on cooperation and licensing within its
supply chain. This is exemplified by long-term volume contracts with major entities
like Deutsche Bahn for digital control and safety technology, which involve defined
order volumes and commitments from partners. Furthermore, joint ventures for
large infrastructure projects, such as the high voltage power supply systems for
Britain's HS2 rail line, demonstrate how IP is leveraged in collaborative frameworks
to deliver complex solutions.
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Healthineers: Siemens Healthineers actively focuses on monetizing its intellectual
property across various jurisdictions. IP valuation is crucial for numerous
transactions, including licensing agreements, mergers & acquisitions (M&A), and
strategic financing. The ability to accurately value IP assets allows Healthineers to
make informed decisions regarding their sale or purchase, structure deals with IP
risks and value realization opportunities in mind, and secure capital, thereby
transforming IP from a cost center into a significant revenue driver.

Siemens' divisions employ a diversified set of IP monetization strategies, ranging
from direct licensing of software (Digital Industries) to collaborative models like
patent pools and joint ventures (Smart Infrastructure, Mobility) and leveraging IP
valuation for broader corporate finance activities (Healthineers). This diversification
demonstrates how IP exploitation is precisely tailored to the specific market
structures, partnership ecosystems, and asset types within each division. The choice
of monetization strategy is not arbitrary but is a direct consequence of the business
model and the competitive dynamics of the respective industry.

Primary IP Types Key Strategic IP Examples of IP
Emphasized Focus Assets/Activities
Digital Software Patents, Trade Securing core Protecting rapidly Strategic patenting of
Industries Secrets, Trademarks technologies; evolving software; algorithms; extensive use of
creating market managing IP in trade secrets for processes;
entry barriers; complex Industry  trademarks for software
differentiating 4.0 collaborative  solutions and platforms.
software platforms; ecosystems.
protecting
proprietary know-
how.
Smart Hardware Patents, Protecting key Ensuring system  Patents on hardware and
Infrastructure Software Patents, components and interoperability; control software; designs for
Designs, Trademarks system navigating product appearance;
architectures; standardization in trademarks for Building X,
differentiating intelligent Electrification X, Gridscale X,
products visually; infrastructure. SiPass Integrated, Desigo
branding integrated Fire Safety; participation in
solutions; facilitating ESG Smart Pool.
interoperability.
Mobility Mechanical/Electronic  Comprehensive Managing safety- Comprehensive patent
Patents, Software, protection for critical protection for vehicle
Designs, Trademarks safety-critical and  technologies; innovations and
differentiating navigating control/safety software;
technologies; exceptionally long strategic use of designs for
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Healthineers High-Quality Patents,
Designs, Trademarks

enhancing vehicle
attractiveness and
functionality;
building trust in
complex solutions.

Ensuring clinical
relevance and
regulatory
compliance;
enhancing user-
friendliness and
trust in medical

devices; establishing

reputation and
patient trust; active
competitor
monitoring.

Table: Divisional IP Strategy Matrix

development
cycles.

Navigating highly
regulated
environment;
managing long
approval times;
meeting high
requirements for
patent quality.

academy

trains; trademarks for
Velaro, Desiro, Vectron,
DSPM; cooperation/licensing
in supply chain (e.g,
Deutsche Bahn contracts,
HS2 joint ventures).

High-quality patents for
medical devices and
diagnostic/therapy software;
strategic use of UX design;
strong trademarks for
Atellica Solution, syngo.via;
active monitoring of
competitor patent
landscapes.

Identified Patterns and Key Divergences in IP Management

The analysis of Siemens' divisional IP strategies reveals both overarching principles
that guide the conglomerate's approach to intellectual property and distinct
variations tailored to specific business contexts.

Common Patterns in IP Management

Despite the vast differences in their respective industries and product portfolios,
Siemens' divisions share fundamental strategic IP management principles. This

business ‘"

indicates a cohesive, top-down corporate IP philosophy that emphasizes IP's role as
a strategic asset for competitive advantage, driving innovation, and fostering
collaboration across the entire conglomerate.

Strategic Alignment with Business Goals: A universal principle across all divisions is
the direct alignment of IP activities with overarching corporate goals and innovation
processes. Intellectual property is consistently viewed not merely as a legal
formality but as a strategic asset that drives competitive advantage and value
creation. This means that IP decisions are integrated into the broader business
strategy, ensuring that protection efforts contribute directly to market success and
long-term objectives.

49

I'PM



B 1 buspess =)
(] business ‘&
l PM \\‘:‘.‘I . academy
. §§‘s:.'

Leveraging Competitive Intelligence: All divisions likely utilize IP research for
competitive intelligence. This enables them to identify emerging market trends,
anticipate technological shifts, understand competitor strategies, and pinpoint
innovation gaps. For instance, Healthineers explicitly engages in active monitoring
and analysis of competitor patent landscapes to inform its own strategic decisions.
This proactive intelligence gathering allows Siemens to maintain its competitive
edge and adapt its innovation efforts.

Emphasis on Digitalization and Al: Across the conglomerate, there is a strong,
pervasive focus on digital transformation, artificial intelligence (Al), and digital twin
technologies. These enabling technologies significantly influence IP creation,
protection, and exploitation strategies in all divisions. The integration of Al, for
example, is seen in Healthineers' Al-powered solutions for diagnostics, Smart
Infrastructure's Al-enabled applications for building optimization, and Mobility's Al-
powered automation for rail systems. This common technological thread underpins
many of their IP strategies.

Ecosystem Collaboration and Partnerships: All divisions actively engage in
partnerships, joint ventures, and broader ecosystem development. This
collaborative approach, often facilitated by open digital business platforms like
Siemens Xcelerator, necessitates careful IP management to define ownership, usage
rights, and licensing terms within complex value chains. The ability to collaborate
effectively while safeguarding IP is crucial for innovation in today's interconnected
industrial landscape.

While common threads exist, significant divergences in IP management strategies
are observed, primarily driven by the unique characteristics of each industry.

Primary IP Type Emphasis: The most notable divergence lies in the mix and
prioritization of IP types. Digital Industries leans heavily on software patents and
trade secrets due to the nature of digital innovations. Smart Infrastructure balances
hardware patents, designs, and software, reflecting its integrated physical and
digital solutions. Mobility emphasizes mechanical and electronic patents and
designs for vehicles, alongside control software, given the tangible nature of its
products. Healthineers prioritizes high-quality patents for medical devices and
software, complemented by a strong design and trademark focus to build trust and
ensure user-friendliness. This tailored approach to IP type selection ensures the
most effective protection for each division's core innovations.
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Specific IP Protection Challenges: Each division faces unique IP challenges dictated
by its specific industry environment. Digital Industries grapples with the
complexities of protecting rapidly evolving software and managing IP within
intricate Industry 4.0 collaborative ecosystems. Smart Infrastructure contends with
ensuring system interoperability across diverse technologies and navigating
standardization efforts in intelligent infrastructure. Mobility deals with the inherent
risks of safety-critical technologies and the implications of exceptionally long
development cycles, which demand long-term, robust IP strategies. Healthineers
navigates stringent regulatory requirements, lengthy approval times, and the
demanding standards for patent quality in the medical technology sector. These
distinct challenges fundamentally shape the IP strategies adopted by each division.

Role of Standardization and Openness: Smart Infrastructure distinctly emphasizes
and actively engages in standardization efforts and leverages patent pools. This is
exemplified by its involvement with standards like IEC 61850 for smart grids and
BACnet/SC and KNX for building automation, which promote interoperability.
Additionally, participation in initiatives like the ESG Smart Pool, a collaboration
between Siemens Energy and Maersk, streamlines licensing for ESG-related
technologies. The division also champions open platforms like Siemens Xcelerator,
Gridscale X, and Electrification X, which facilitate ecosystem collaboration and data
exchange. While other divisions may utilize industry standards, Smart
Infrastructure's strategic emphasis on standardization as a core IP strategy for
ecosystem integration and market adoption is a key differentiator. This approach
recognizes that in interconnected infrastructure, proprietary control must be
balanced with the need for broad compatibility.

The most significant divergences in Siemens' IP strategies are directly attributable
to the unique characteristics and inherent challenges of each industry sector. For
instance, the highly regulated nature of medical technology fundamentally shapes
Healthineers' patent quality focus and design for user trust, ensuring that
innovations meet rigorous safety and efficacy standards before market entry.
Conversely, the critical need for seamless integration and broad adoption in smart
infrastructure drives Smart Infrastructure's emphasis on interoperability and
standardization, allowing its solutions to function effectively within diverse urban
and energy ecosystems. This demonstrates that IP strategies are not generic but are
meticulously adapted to the specific demands and constraints of each operational
environment.
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Initial Influencing Factors for Differentiated IP Approaches

This section provides initial interpretations of the factors that influence the
observed differences in IP management across Siemens' divisions, laying the
groundwork for a more detailed discussion on the underlying reasons in the
subsequent chapter.

Industry Specifics and Innovation Cycles

The inherent pace and nature of innovation within each industry significantly
influence the corresponding IP strategy.

Digital Industries: This division operates in a fast-paced software development
environment characterized by rapid innovation cycles. This dynamic often leads to a
reliance on agile patenting strategies and a more pronounced use of trade secrets
for competitive advantage, particularly for algorithms and processes that evolve
quickly or are difficult to fully capture in a patent claim. The speed of technological
change in this sector demands flexible IP protection mechanisms.

Smart Infrastructure: This division deals with large-scale, interconnected systems
and is deeply involved in the evolving energy transition, which requires IP strategies
that support long-term system integration and adaptation. The IP approach must
account for the longevity of infrastructure projects and the need for components to
interoperate over extended periods.

Mobility: The Mobility sector is characterized by safety-critical technologies and
exceptionally long product lifecycles for rail vehicles and road traffic solutions. This
necessitates robust, long-term patent protection for core mechanical, electronic,
and software innovations, alongside strict adherence to stringent safety standards
and certifications. The IP strategy must secure investments over decades, reflecting
the extended operational life of mobility assets.

Healthineers: This division operates in an industry with extensive research and
development efforts, long approval timelines (e.g, 10 to 15 years for drugs), and high
capital investment. These factors mandate a strong focus on high-quality,
defensible patents that can withstand scrutiny throughout lengthy regulatory
processes and protect significant R&D investments.
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The speed and nature of innovation cycles are primary determinants of IP strategy.
Fast-paced software development, as seen in Digital Industries, may favor trade
secrets and agile patenting to protect rapidly evolving code and algorithms. In
contrast, industries with long development cycles, such as Mobility, or those with
high regulatory hurdles, like Healthineers, require more rigorous, high-quality
patenting and robust, long-term portfolio management. This ensures that the
substantial investments in R&D and product development are secured over the
extended periods required for market entry and commercialization.

Competitive Landscape and Intensity

All Siemens divisions operate within highly competitive environments where IP
serves as a critical tool for differentiation, market positioning, and competitive
advantage.

IP analysis is extensively utilized across the conglomerate to identify innovation
gaps, assess potential infringement risks, and uncover opportunities for strategic
alliances. This proactive intelligence gathering informs strategic IP decisions,
allowing Siemens to respond effectively to market dynamics.

IP strategies are not merely reactive legal defenses but are proactively shaped by
the competitive landscape. For Digital Industries, IP is strategically leveraged to
create market entry barriers, protecting its digital solutions from competitors. In
Mobility and Healthineers, strong patent portfolios secure advantageous
negotiation positions in their respective industries, allowing them to dictate terms
in partnerships or licensing agreements. Smart Infrastructure and Healthineers also
utilize IP to differentiate their solutions in crowded marketplaces, emphasizing
unique features, reliability, and trust. This demonstrates that IP is a dynamic tool
actively employed to secure and expand market share in a competitive
environment.

Business Models

The specific business model adopted by each division profoundly influences its IP
exploitation and monetization strategies.

Digital Industries: This division's business model focuses on software products and
automation solutions, often involving licensing and platform-based business
models. Its IP strategy supports the widespread adoption and integration of its
software across various industrial applications.
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Smart Infrastructure: Smart Infrastructure offers a comprehensive portfolio
spanning products, systems, solutions, and services. A strategic aim for this division
Is to increase the share of overall revenue derived from services and to leverage
open digital business platforms like Siemens Xcelerator, Building X, Electrification X,
and Gridscale X. Its IP strategy is therefore geared towards enabling "as-a-service"
offerings and fostering a collaborative ecosystem.

Mobility: The Mobility division provides turnkey rail solutions, rolling stock, rail
infrastructure, and associated services. Its business model often involves long-term
contracts and digital solutions that emphasize optimized lifecycle costs and
guaranteed system availability. The IP strategy supports these long-term
commitments and the continuous enhancement of operational efficiency.

Healthineers: Healthineers is actively transitioning towards digital, data, and Al
solutions, patient twinning, and precision therapy. This evolution influences its IP
strategy towards protecting data-driven services and advanced diagnostics, moving
beyond traditional hardware-centric medical device protection.

The division's primary business model dictates how IP is exploited and monetized. A
shift towards "as-a-service" or platform-based models, particularly evident in Digital
Industries and Smart Infrastructure, necessitates IP strategies that facilitate
interoperability, licensing, and extensive ecosystem collaboration. This represents a
strategic evolution from traditional product-centric IP protection to one that
supports continuous service delivery and value co-creation within broader digital
ecosystems.

Regulatory Frameworks

Regulatory environments, particularly in highly sensitive sectors, are not merely
external constraints but fundamental drivers of IP strategy.

Healthineers: This division operates in a highly regulated medical technology
environment, which leads to stringent requirements for patent quality, long
approval times for products, and a strong focus on patient data privacy and trust.
The IP strategy must ensure that innovations meet rigorous safety and efficacy
standards to gain regulatory approval and market acceptance.

Mobility: The Mobility division deals with safety-critical technologies in rail and road
transport, demanding adherence to strict safety standards (e.g, CENELEC) and
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functional safety certifications. These regulatory demands profoundly influence IP
protection and development, requiring IP to demonstrate compliance and reliability.

Smart Infrastructure: This division operates in an environment that requires robust
cybersecurity for critical infrastructure and compliance with evolving IT/OT
standards (e.g., BACnet/SC for building automation, IEC 61850 for smart grids) due to
the interconnected nature of smart buildings and grids. The IP strategy must ensure
that solutions are secure and interoperable within these regulated frameworks.

The regulatory landscape acts as a powerful, non-negotiable force shaping IP
strategies, particularly in Healthineers and Mobility. It dictates not just compliance,
but also the fundamental approach to patent quality, product design, and the need
for robust certifications. This directly impacts the value and enforceability of IP
assets, as innovations must meet specific legal and safety thresholds to be
commercially viable. This influence extends beyond mere legal adherence to
becoming an integral part of the innovation and IP development process itself.
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