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Executive Summary

Carl Zeiss AG is a global leader in optics and optoelectronics, operating under a
unique foundation-owned structure that enables long-term innovation over short-
term gains. This case study explores Zeiss's comprehensive approach to intellectual
property management.

At Zeiss, IP Is more than a legal safeguard. It is a strategic enabler tightly woven into
R&D, product development, and business planning. The dual goals of innovation
protection and freedom to operate underpin a decentralised yet coordinated IP
ecosystem. Structured filing strategies, robust trade secret protocols, collaborative
governance, and a culture of inventor engagement position Zeiss to thrive in both
traditional and emerging tech fields.

Zeiss's experience offers practical lessons in aligning IP with business strategy,
maintaining agility across global operations, and navigating the rising complexity of
software and Al-based innovations. Its story is a case study in how IP, when treated
as a systemic lever, can drive competitive advantage and future-proof innovation.
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Company Profile: Carl Zeiss AG

Carl Zeiss AG, commonly referred to as Zeiss, is a globally renowned optics and
optoelectronics company headquartered in Oberkochen, Germany. Founded in 1846
by the optician Carl Zeiss, the company has evolved into a leading multinational
technology enterprise with operations in approximately 50 countries, including 30
production sites and 25 development locations.

A distinguishing feature of Zeiss is its ownership structure. The company is wholly
owned by the Carl-Zeiss-Stiftung, a foundation established in 1889 by physicist and
entrepreneur Ernst Abbe. This foundation model has shaped the company’s long-
term orientation, emphasizing scientific advancement, sustainability, and corporate
responsibility. Unlike publicly traded companies focused on quarterly results,
Zeiss's structure allows for a more strategic and forward-thinking approach to
Innovation and investment.

Zeiss operates across four primary business segments, each contributing relatively
equally to the company’s nearly €11 billion in annual revenue:

1. Semiconductor Manufacturing Technology (SMT) - Provides precision
optics and systems critical to the production of microchips.

2. Industrial Quality & Research (IQR) - Offers measurement solutions and
advanced microscopy for industrial and scientific use.

3. Medical Technology - Develops instruments for ophthalmology and
microsurgery, including diagnostic and surgical equipment.

4, Consumer Markets - Supplies optical products such as eyeglass lenses,

camera lenses, and binoculars.

Zeiss has a strong international orientation, with over 90% of its revenue generated
outside of Germany. The company invests approximately 15% of its annual revenue
into research and development, a figure that underscores its commitment to
innovation.

To support its growth and innovation agenda, Zeiss has launched initiatives like
ZEISS Ventures, which invests in startups with synergistic technology, and ZEISS
Digital Partners, which accelerates digital transformation within the business units.
These programs reflect the company’s efforts to stay competitive in rapidly evolving
technological landscapes, including areas such as artificial intelligence, cloud
services, and digital health.
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Zeiss's robust intellectual property (IP) portfolio supports its market leadership and
includes a broad array of patents in vision care, microscopy, semiconductor
technologies, and imaging systems. The company also actively enforces its IP rights
when necessary, as seen in its litigation history, and continues to expand its IP
footprint through strategic acquisitions.

Philosophy: "IP the Zeiss Way"

The intellectual property philosophy at Zeiss is built around two primary goals:
protecting the company’s innovations and ensuring freedom to operate (FTO) across
its global business activities. These objectives guide a comprehensive and forward-
looking IP strategy that is tightly integrated with the company's research and
development (R&D) efforts.

Zeiss views IP not merely as a defensive shield or legal obligation but as an
essential enabler of innovation. The company's approach is characterized by
selectivity and strategic intent. Not every innovation is patented; instead, decisions
are driven by alignment with long-term business goals and innovation roadmaps.
Innovations that are deemed non-core or unlikely to become product-critical may
be left unpatented or managed through trade secrets or other forms of protection.

The company is particularly cautious about premature publication and defensive
disclosures. Although Zeiss acknowledges the value of defensive publications in
some contexts, it prefers to maintain options through strategic patent filings. This
preference allows Zeiss to adapt as innovation roadmaps evolve and avoid
foreclosing future opportunities.

In terms of filing strategy, Zeiss distinguishes between core and defensive filings.
Core patents are linked to near-term products and receive broader geographic
protection, whereas defensive patents are typically filed in fewer jurisdictions with
narrower scopes. Decisions about filing are collaborative, involving inventors,
business unit managers, project leads, and the central IP team.

Importantly, Zeiss does not view licensing as a primary goal of its IP strategy. While
licensing, including cross-licensing, is used when strategically necessary, the
company emphasizes value generation through product innovation rather than
through monetizing patents. This contrasts with IP strategies that prioritize revenue
from licensing as a core objective.
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The decentralized structure of the company’s innovation system is mirrored in its IP
management approach. Each of the 9 strategic business units maintains its own
Innovation roadmap. These feed into a central strategic vision reviewed by the
executive board, ensuring both autonomy and alignment. This model
accommodates the diverse lifecycles and innovation tempos across Zeiss's varied
business areas, such as medical devices versus semiconductor optics.

IP ethos is reinforced through decentralized training, led by patent coordinators
embedded in business units, and centrally coordinated initiatives such as e-
learning programs. Inventors are compensated according to structured frameworks
consistent with German legal requirements, and internal awareness is maintained
through regular engagement and updates.

The guiding philosophy — to protect innovation and ensure freedom to operate —
has enabled Zeiss to develop a resilient and agile IP strategy. It integrates legal,
technological, and business considerations, ensuring that IP supports innovation
without becoming a bureaucratic burden. This approach has proven especially
valuable as Zeiss navigates emerging challenges in software, digital platforms, and
new global regulatory landscapes.

Strategic Integration of IP

Zeiss's IP management is not a standalone function; it is deeply embedded into the
company'’s broader innovation and business strategy which themselves follow the
company’s Vision and Mission. This integration ensures that IP is closely aligned
with the business strategy of the SBU and is not just reactive but proactive, shaping
product development trajectories and supporting long-term strategic objectives
across all business units.

As mentioned already, each strategic business unit (SBU) at Zeiss maintains its own
innovation roadmap, which reflects specific technological priorities, product
lifecycles, and market dynamics. These roadmaps are developed in close
coordination with the patent departments and are subject to regular updates. While
decentralised in execution, they align with a central strategic vision presented
annually to the Executive Board. This alignment guarantees coherence between R&D
activities, business planning, and IP strategy.

In practice, the IP function works closely with project managers and R&D teams to
identify potentially patentable inventions early in the development cycle. This
collaboration allows Zeiss to make informed decisions about the most suitable form
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of protection, be it patenting, trade secret retention, or tactical non-disclosure. For
instance, when exploring new manufacturing processes, Zeiss has employed
external reverse engineering assessments to evaluate whether a process can be
kept confidential or should be patented.

A particularly salient feature of this integration is the dual emphasis on innovation
protection and freedom to operate. Freedom to operate analyses are conducted
systematically to mitigate the risk of infringement and to inform go-to-market
strategies. These assessments are not confined to product launch phases but are
embedded throughout the innovation lifecycle, reinforcing risk-aware innovation.

Cross-functional cooperation is facilitated through dedicated patent coordinators
who act as liaisons between the central IP team and the individual SBUs. These
coordinators ensure that innovation is not siloed and that inventors understand the
strategic relevance of IP. Regular meetings, collaborative workshops, and digital
platforms support continuous dialogue between stakeholders.

The company also employs a flexible hierarchy for decision-making in high-stakes
IP matters. While IP decisions typically flow through the legal division, particularly
the General Counsel, certain strategic cases require direct engagement with the

Executive Board. For example, in evaluating IP investments in emerging areas such

IP Strategy

IP Awareness IP Generation

IP Reporting / Y IP Administration

IPTransactions IP Risk Management

IP Defense IP Enforcement

Fig. 1: Schematic evaluation of IP Management dimensions within Zeiss on the scale of 1 to 5 (with 5
being “outstanding”)
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as quantum optics, the Board may weigh long-term innovation potential against
iImmediate financial constraints imposed by the Carl-Zeiss-Stiftung charter.

In acquisitions, Zeiss applies a tailored IP integration strategy. It typically retains the
IP under the legal title of the acquired entity for tax and compliance reasons but
centralises control under the corporate patent and trademark departments. This
hybrid model ensures operational oversight without creating unnecessary
administrative burden.

Altogether, the integration of IP strategy within Zeiss's business and innovation
processes exemplifies a mature, system-wide approach. It allows the company to
remain agile, competitive, and legally secure across multiple high-tech domains and
jurisdictions.

IP Operations and Processes

Zeiss operates a structured, several-department IP framework, comprising two
patent departments for general operations and another dedicated to the
semiconductor business. Together, they house approximately 75 professionals.
Additionally, there is a separate Trademark department of 10 dedicated
professionals. The IP departments are embedded within the legal division, with the
General Counsel maintaining direct access to the Executive Board.

IP operations are built on a collaborative model. Rather than functioning as a
gatekeeping legal silo, the patent departments actively engage with R&D, business
development, and product teams. This engagement begins at the ideation stage,
with patent coordinators facilitating idea capture, assessment, and protection
decisions.

Patent filings follow a nuanced, strategic process. Core patents — aligned with
imminent product plans — receive broad jurisdictional protection. Defensive
patents, those safeguarding future options or blocking competitors, are often filed
with limited scope. Trade secrets are also used when legal or strategic factors
favour non-disclosure. To assess the protectability of such secrets, as provided
above, Zeiss may commission reverse engineering tests.

Each invention undergoes a triage process where value, enforceability, and strategic
fit are weighed. If an invention doesn't meet criteria for patenting, alternative
protections like know-how documentation, or selective disclosure are considered.
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Remuneration for inventors adheres to German employee invention laws.
Employees receive compensation through formal contracts that incentivize
disclosure and clarify rights. Inventors are paid upon patent grant and again if the
invention sees commercial use.

Training and awareness are decentralised yet aligned. Patent coordinators within
business units conduct tailored onboarding and refreshers. These are supported by
emerging centralised digital trainings. A hybrid model is thus forming, combining
local relevance with cross-organisational consistency.

On the administrative front, Zeiss maintains IP dashboards for monitoring timelines,
cost-efficiency, and international coordination. Compliance with global IP law is
ensured via audits and internal reviews. In regulated fields, like medical or
semiconductor technologies, additional scrutiny is applied to filings, especially in
jurisdictions with export control or dual-use implications.

Culture of IP Awareness

IP awareness at Zeiss is cultivated through both formal and informal channels and
intellectual property is not simply managed, it is understood. A mature culture of IP
awareness permeates the organisation, cultivated through a blend of structured
programmes, informal mentorship, and embedded cross-functional dialogue. The
goal is clear: to ensure that IP is not the legal department’s problem, but everyone'’s
strategic responsibility.

From the earliest stages of product ideation to late-stage go-to-market
preparations, engineers, researchers, and product managers are expected to
consider not only how their technologies work, but what makes them protectable,
replicable, or vulnerable. This cultural positioning — placing IP as an integral
component of innovation, not an afterthought — has been central to the company’s
ability to retain a competitive edge across complex, fast-evolving sectors.

Zeiss's decentralised IP model is supported by a network of embedded patent
coordinators — specialists who sit within business units rather than corporate
headquarters. These individuals serve as first responders and translators: bridging
legal nuance and technical depth, they guide inventors through the maze of
disclosure requirements, prior art risks, and strategic filing decisions. Their role
goes far beyond filing facilitation. They foster IP literacy by demystifying key
concepts: what qualifies as inventive, why public disclosures jeopardise
patentability, how confidentiality protocols differ across jurisdictions, and when
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trade secret protection may be more appropriate than a patent. Crucially, this
proximity enables real-time support. Questions are answered early. Risks are
flagged before they crystallise. And inventors feel supported rather than policed.

Quarterly innovation reviews and cross-functional IP roundtables act as
institutional touchpoints. In these settings, recent filings, grants, and oppositions
are reviewed — not as vanity metrics, but as learning tools. These sessions offer
foresight (trends in the competitive landscape), process clarity (e.g. jurisdictional
updates, strategy pivots), and internal celebration (inventor recognition).

The company also operates a formal inventor compensation scheme, governed in
accordance with the German Employee Invention Act but adapted to global
contexts. Transparency around how contributions are assessed and rewarded
reinforces fairness — and motivates further engagement. By making IP both visible
and valued, Zeiss ensures that IP conversations are not relegated to contract
negotiations or post-hoc clean-ups — they happen where the innovation happens.

To sustain this culture across time zones and turnover cycles, Zeiss is investing in
modular e-learning, onboarding materials, and digital training content. These tools
are designed not just to check compliance boxes, but to spark strategic curiosity:
Why does this filing matter in China but not in the EU? How do open-source licenses
affect downstream innovation? What does freedom to operate mean in Al-based
diagnostics? In this way, Zeiss avoids the trap of fragmented understanding while
preserving local agility.

What truly distinguishes the Zeiss approach is that IP awareness is not framed in
defensive terms. The messaging is not “don’t forget to file” or “avoid getting sued.”
Instead, it is: “Your ideas are assets. Let's make them work harder.” This subtle shift
— from obligation to empowerment — fuels a sense of ownership and foresight.
Engineers learn to think not only like inventors, but like entrepreneurs. They are
encouraged to ask: What does this innovation unlock? What barriers does it create
for competitors? How does this fit into our broader strategic positioning? This
cultural maturity, where technical creativity is fused with IP foresight, may well be
one of Zeiss's most enduring competitive advantages.

Adapting to Emerging Technologies

The digital transformation of optical and medical technologies has radically
redefined the innovation and intellectual property (IP) landscape in which Zeiss
operates. As a historically hardware-driven company, Zeiss has been compelled to
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recalibrate its IP portfolio in response to a shift where software, data, and systems
Integration are no longer auxiliary to product development, they are now its
backbone.

Software has become foundational across Zeiss's domains—from metrology and
semiconductor manufacturing to medical diagnostics and microscopy. What began
as control systems for precision instrumentation has evolved into deeply embedded
Al-powered imaging, real-time cloud diagnostics, and autonomous calibration
protocols. In many flagship systems, the user experience, competitive advantage,
and diagnostic performance now derive more from the algorithms and data layers
than the physical components. This evolution has significant IP consequences.

First, the company must navigate the increasingly complex terrain of software
patentability — especially within Europe, where the European Patent Convention
(EPC) imposes tight restrictions on “non-technical” software innovations. Zeiss's in-
house and external counsel teams are routinely tasked with crafting hybrid claim
strategies that anchor software features to technical effects — such as improved
Image reconstruction, enhanced signal-to-noise ratios, or computational efficiency
— to satisfy the requirements of the EPO’s Boards of Appeal (notably the COMVIK
approach).

Second, clean code practices have become not just a compliance issue, but an
existential IP risk management tool. With the proliferation of open-source
components, third-party APIs, and Al-generated code (e.g, via Copilot-like systems),
Zeiss is building out robust internal protocols. The threat is twofold: inadvertent
contamination with restrictive licenses (e.g., strong copyleft GPL variants) and
untraceable code that may raise authorship and inventorship questions —
particularly relevant when generative Al tools are used in code development.

Given the limitations of patenting in some software domains and the high velocity
of iterative innovation, Zeiss increasingly leans on trade secret protection for
algorithmic IP and proprietary data processing techniques. To this end, the
company has formalised layered access control systems both technically and
procedurally. Engineers and data scientists are compartmentalised by function, with
critical algorithms segmented via need-to-know policies. Internal documentation
and source code repositories are protected through encryption, version control, and
detailed audit trails. Furthermore, Zeiss is integrating compliance with the EU Trade
Secrets Directive (Directive (EU) 2016/943) and leveraging local implementation
guidelines in Germany to ensure that trade secret measures are not only adopted,
but provable in case of future misappropriation claims.
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On the governance level, Zeiss is aligning its IP management architecture with
emerging quality standards, particularly 1ISO 56005 (focused on innovation
management and IP insights) and DIN 77006 (a German guideline for IP
management systems). While neither is yet mandatory nor fully embedded across
the company, they are used as evaluative frameworks in key business units —
especially in R&D-heavy divisions with high digital exposure.

Zeiss views these standards not merely as checklists, but as internal tools to
benchmark innovation workflows, IP lifecycle integration, and cross-departmental
collaboration between legal, engineering, and product strategy teams.

This alignment is seen as critical to mitigating downstream risks, especially as the
company explores also Al-as-a-medical-device (AlaMD) regulatory landscapes,
where traceability of innovation, documentation of decision paths, and risk impact
assessment will become scrutinised by both IP and medical device regulators.

Finally, Zeiss is actively cultivating foresight capabilities, combining horizon
scanning, competitive intelligence, and IP landscaping, to position itself at the
frontier of next-generation technologies.

Three emerging domains are of particular interest:

1. Quantum Computing & Sensing: While Zeiss is not a direct manufacturer
of quantum hardware, it is monitoring the implications of quantum-
enhanced imaging and cryptography for future diagnostics. Strategic due
diligence now includes evaluation of quantum start-ups’ patent
landscapes, software stack resilience, and whether their cryptographic
solutions align with post-quantum standards (e.g.,, NIST's PQC protocols).

2. Neurophotonics: A field at the confluence of neuroscience, optics, and
data science, neurophotonics represents both a scientific frontier and an
IP enigma. The hybrid nature of these technologies, where algorithms
interpret brain signals captured via optogenetic or fluorescent imaging,
raises challenges around inventorship, patient data protection (GDPR),
and the ethical dimensions of brain-data ownership. Zeiss is engaging
with interdisciplinary working groups to pre-emptively shape its policy
stance.

3. Post-Quantum Cryptography & IP Security: Beyond product development,
Zeiss also recognises a looming risk to its own IP infrastructure: the
potential vulnerability of current encryption methods to quantum
decryption. This is especially pertinent given the company’s reliance on
digital storage, secure cloud diagnostics, and cross-border R&D
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collaboration. Preparatory investments are being made in encrypted file-
sharing systems and evaluating quantum-resilient IP management
solutions.

For Zeiss, adapting to emerging technologies is not merely a question of product
development — it is a fundamental restructuring of how innovation is conceived,
protected, and scaled. IP is no longer a static legal function. It is a dynamic,
strategic instrument woven through code repositories, cloud policies, talent
retention mechanisms, and ethical foresight. As such, the company’s IP strategy is
shifting from “protecting inventions” to “enabling innovation ecosystems”, and this
transition will likely define the next era of its global competitiveness.

Lessons Learned and Best Practices

Zeiss stands as a compelling example of how a legacy manufacturer can evolve into
an innovation-led, IP-savvy enterprise — without sacrificing coherence, speed, or
strategic intent. In a world where intangible assets increasingly determine
competitive advantage, Zeiss does not treat intellectual property as an afterthought
or compliance task. Instead, IP is positioned as a systemic capability, embedded in
governance, incentivised through culture, and adapted continuously to market and
technological shifts.

At the heart of Zeiss's model is a sophisticated dual mandate: to protect innovation
and to preserve operational freedom. This duality requires constant balancing:
centralised strategic oversight with decentralised, domain-specific execution;
formalised processes with the flexibility to accommodate scientific serendipity.

The company’s evolution — from classical patent-centric practices to a hybrid
model that integrates trade secrets, software compliance, and licensing dexterity —
illustrates what mature IP management looks like in the digital era.

Zeiss's approach yields a number of transferable insights for firms navigating multi-
jurisdictional, interdisciplinary innovation:

1. Strategic Alignment Over Procedural Uniformity
I[P must mirror the business. Innovation roadmaps, product cycles, and
regulatory landscapes should actively inform IP strategy. Zeiss's model of
synchronising IP decision-making with R&D timelines and market entry
planning ensures that protection is neither premature nor belated.
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2. IP Culture Beats Checklists
Zeiss emphasises mindset over mechanics. Rather than treating IP as a box-
ticking exercise, it trains scientists, developers, and business leads to think
about competitive advantage, risk insulation, and value capture. This fosters
early disclosure, better prioritisation, and more defensible assets.

3. Selective Filing = Strategic Agility
A robust IP portfolio is not defined by volume, but by relevance and
adaptability. Zeiss applies selective filing tactics, including targeted use of
non-publication routes (e.g., German Gebrauchsmuster, deferred publication).
This allows future-proofing without unnecessary public exposure.

4. Freedom to Operate is Not Optional
FTO is not a one-off assessment, but a continuous risk-mapping process.
Especially in regulated or fast-moving industries like medical imaging or
semiconductors, FTO is as vital as protection. Zeiss integrates clearance
reviews with product release gates, ensuring commercial safety alongside
technical novelty.

5. Tailored M&A IP Structuring
In cross-border acquisitions and strategic alliances, Zeiss combines legal
rigour with operational sensitivity. Whether negotiating data rights, local
patent ownership, or employee IP transfer clauses, the emphasis is on
retaining functional control while remaining compliant with jurisdictional
nuances.

6. Hybrid Protection for Digital-First Innovation
Patents alone no longer suffice — especially for Al, cloud, or platform-based
offerings. Zeiss complements patenting with trade secret regimes, copyright
awareness (especially in code-heavy areas), and contract architecture to
handle modular software reuse and third-party integrations.

Ultimately, Zeiss exemplifies how IP, when treated as a living function—not a static
tool — can serve as both shield and compass. It protects prior investments while
guiding future innovation. The company'’s integration of foresight capabilities,
compliance with emerging standards, and IP analytics ensures that its strategy
remains relevant as technologies and threats evolve.
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More importantly, Zeiss shows that strong IP doesn’t mean rigid IP. Its model is
structured yet adaptable, policy-driven yet deeply attuned to the innovation context
in which it operates. For other companies seeking to navigate the volatile

intersection of R&D, regulation, and rapid digitalisation, the Zeiss playbook offers a
credible and actionable path forward.

14

I'PM




HE
e,
5. I

I’PM % | e <
L)

Author

Maria Boicova-Wynants
Founding Partner at Wynants & Co Strategic IP Solutions

Maria Boicova-Wynants is an IP lawyer and I[P strategy
consultant, helping SMEs make their competitive advantage
sustainable. She heads her own IP strategy consulting
practice, Wynants & Co Strategic IP Solutions.

Maria is a Latvian Patent and Trademark Attorney, European
Trademark and Design Attorney, as well as European Mediator
in civil and commercial cross-border disputes for almost two
decades. Maria's main areas of expertise are IP strategy,
contractual relations, and alternative dispute resolution. She
is also a mediator and art law expert on the list of the Court
of Arbitration for Art (the Hague), and the Mediator on the
WIPO ADR Centre’s List of neutrals. Maria holds an MBA
degree from Vlerick Business School and LLM. (MIPLM) from

CEIPI/University of Strasbourg.

15 IEPM




