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Executive Summary

The Ethics Whitepaper on Industrial Use of Al provides a comprehensive ethical framework for
the implementation of artificial intelligence (Al) within Czech industrial settings. It emphasizes
balancing technological advancement with human values, regulatory compliance, and social
responsibility. The document synthesizes insights from European implementations, previous
EDIH initiatives, and Czech-specific industrial considerations to offer actionable guidance for
ethical Al implementation.

Key objectives of the whitepaper include:

e Establishing a comprehensive ethical framework for industrial Al applications,
integrating European ethical guidelines with Czech manufacturing contexts.

e Mapping the current and emerging Al regulatory landscape to enable proactive
compliance planning.

e Providing structured methodologies for ethical implementation throughout the Al
lifecycle, including stakeholder engagement, ethics-by-design, risk assessment, and
governance structures.

The whitepaper is designed for manufacturing decision-makers to integrate ethical
considerations into Al investment and implementation decisions, technical implementation
teams to embed ethical considerations throughout the Al lifecycle, workers and representatives
to evaluate proposed systems and engage in implementation discussions and also educational
and research institutions to develop ethics-informed programs and research initiatives.

Key ethical challenges in industrial Al applications include:

e Autonomy and decision-making: Balancing algorithmic and human decision-making,
ensuring meaningful human oversight.

e Transparency and explainability: Addressing the "black box" nature of Al, requiring
higher explainability standards for safety and compliance.

e Fairness and non-discrimination: Preventing algorithmic bias in quality control and
workforce management.

o Worker rights and Al integration: Addressing job displacement, skill devaluation, and
ensuring worker voice in system implementation.

o Data privacy and security: Managing data collection and analysis, addressing worker-
related data, cross-border data transfers, and intellectual property protection.

The whitepaper also addresses the current state of Al adoption in Czech manufacturing,
highlighting the digital divide between large enterprises and SMEs. It presents case studies of
ethical Al implementations in industrial settings across Europe, such as Siemens, Volvo, and
ArcelorMittal, and draws lessons from previous EDIH projects. These lessons emphasize the
need for adapting international ethics frameworks to the Czech industrial culture, promoting
resource-sharing among SMEs, and involving frontline workers in Al system conceptualization.
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1. Introduction / Objectives of the Document

This ethics whitepaper addresses the critical intersection of artificial intelligence
implementation and ethical considerations within industrial settings, with specific focus on the
Czech manufacturing landscape. As European Digital Innovation Hubs (EDIHSs) facilitate the
acceleration of Al adoption across Czech industry, this whitepaper serves as a comprehensive
ethical framework that balances technological advancement with human values, regulatory
compliance, and social responsibility.

The rapid evolution of Al capabilities has created unprecedented opportunities for Czech
manufacturers to enhance productivity, quality, and sustainability. Predictive maintenance
systems minimize downtime and extend equipment lifecycles. Computer vision applications
detect quality issues with superhuman precision. Generative design algorithms produce novel
solutions to longstanding engineering challenges. Process optimization systems identify
efficiency improvements invisible to human analysts. These technological possibilities,
however, introduce complex ethical questions that extend beyond traditional industrial
concerns.

This document synthesizes insights from successful implementations across Europe, lessons
from previous EDIH initiatives, and examination of Czech-specific industrial considerations to
provide actionable guidance for ethical Al implementation.

Key Objectives
This whitepaper serves several interconnected objectives:
Ethical Framework Development

The document establishes a comprehensive ethical framework for industrial Al applications
that translates abstract principles into concrete implementation guidance. This framework
integrates European ethical guidelines with specific considerations relevant to Czech
manufacturing contexts, creating a foundation for consistent ethical assessment across
diverse industrial applications.

Regulatory Navigation

As Al regulation evolves rapidly at both European and national levels, this whitepaper maps
the current and emerging compliance landscape facing Czech manufacturers. By analyzing
the EU Al Act, Ethics Guidelines for Trustworthy Al, and fundamental rights implications, the
document enables proactive compliance planning that anticipates regulatory developments
rather than merely reacting to them.

Implementation Pathway Clarification

Beyond principles and regulations, the whitepaper provides structured methodologies for
ethical implementation throughout the Al lifecycle. By examining stakeholder engagement
models, ethics-by-design methodologies, risk assessment frameworks, and governance
structures, the document offers practical guidance for translating ethical intentions into
operational reality.
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Audience and Application

This whitepaper addresses multiple stakeholders involved in industrial Al implementation:

Manufacturing Decision-Makers: For executives, operations directors, and technology
officers in Czech manufacturing companies, this document provides strategic guidance
for integrating ethical considerations into Al investment and implementation decisions.
The whitepaper helps leadership teams anticipate ethical implications, allocate
appropriate governance resources, and develop implementation approaches that align
with both operational objectives and ethical requirements.

Technical Implementation Teams: For engineers, data scientists, and technical
specialists responsible for system development, this whitepaper offers practical
methodologies for embedding ethical considerations throughout the Al lifecycle. From
data governance to algorithm design and interface development, the document
provides specific techniques for translating ethical principles into technical
implementations.

Workers and Representatives: For those directly affected by industrial Al
implementation, this whitepaper provides reference points for evaluating proposed
systems and engaging in implementation discussions. By articulating worker rights and
ethical expectations, the document supports informed participation in technology
governance across organizational levels.

Educational and Research Institutions: For academic partners supporting industrial
transformation, this whitepaper provides a foundation for developing ethics-informed
educational programs and research initiatives. By identifying key ethical challenges and
implementation methodologies, the document helps educational institutions align their
offerings with both ethical principles and industrial needs.

The whitepaper is designed for application across multiple dimensions of industrial Al
development:

Technological Diversity: The ethical frameworks and implementation guidance address
the full spectrum of industrial Al applications, from narrow machine learning systems
for specific process optimization to more comprehensive autonomous manufacturing
systems. This technological breadth ensures relevance across different manufacturing
sectors and digital maturity levels.

Organizational Scale: Recognizing the predominance of SMEs in the Czech industrial
landscape, this whitepaper includes implementation approaches specifically adapted
for organizations with limited resources and expertise. While maintaining ethical rigor,
these approaches offer pragmatic pathways for smaller manufacturers to implement Al
systems responsibly.

Implementation Lifecycle: The document addresses ethical considerations throughout
the complete Al lifecycle, from initial concept development through procurement,
implementation, operation, monitoring, and eventual decommissioning. This
comprehensive lifecycle perspective ensures that ethical governance extends beyond
initial deployment to encompass the full system lifespan.

Regional Context. The whitepaper explicitly addresses the regional dimensions of
industrial Al implementation, recognizing that different Czech industrial regions face
distinct challenges and opportunities. This regionally sensitive approach allows for
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targeted implementation strategies that respect local industrial traditions and workforce
characteristics.

Methodology and Structure

This whitepaper has been developed through a comprehensive methodology that integrates
multiple information sources:

European Framework Analysis: The document builds upon detailed examination of
European Al regulatory and ethical frameworks, including the Al Act, Ethics Guidelines
for Trustworthy Al, and the Charter of Fundamental Rights. This analysis translates
high-level European principles into specific implications for Czech industrial
applications.

Case Study Examination: The whitepaper incorporates insights from case studies of
ethical Al implementation across European manufacturing contexts, with particular
attention to implementations comparable to Czech industrial settings. These case
studies provide concrete examples of both successful approaches and implementation
challenges.

Czech Context Assessment: Through analysis of the current state of Al adoption in
Czech manufacturing, regional industrial specializations, regulatory landscape, and
workforce characteristics, the document grounds ethical guidance in the specific
realities of the Czech industrial ecosystem.
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2. European Policy Framework: Al Policy and Legislative
Overview

2.1

The EU Al Act

The European Union Atrtificial Intelligence Act (Al Act) represents the world's first
comprehensive legal framework specifically designed to regulate Al systems. Adopted in 2024
after extensive deliberation, the Al Act creates a risk-based approach to Al governance that
directly impacts industrial applications across member states, including the Czech Republic.
Understanding this landmark legislation is essential for any ethical implementation of industrial
Al within the EDIH framework.

The Al Act establishes a four-tier risk classification system that determines applicable
requirements and compliance obligations:

Unacceptable Risk: The Al Act prohibits Al applications deemed to present
unacceptable risks to fundamental rights and safety. While primarily targeting social
applications like indiscriminate facial recognition and social scoring systems, certain
industrial applications could potentially fall into this category if they involve prohibited
manipulation techniques or exploit worker vulnerabilities. For Czech manufacturers,
particular attention should be paid to systems that might incorporate covert behavioral
manipulation features or subliminal techniques that could influence worker behavior
beyond conscious awareness.

High Risk: This category encompasses Al systems used in critical infrastructure,
essential private and public services, law enforcement, migration, and employment
contexts—uwith the latter being particularly relevant for industrial applications. Any Al
system involved in recruitment, workforce management, performance evaluation, or
promotion decisions within Czech manufacturing environments falls within this
classification. Additionally, industrial applications involving critical infrastructure
management, such as energy grid optimization or water system control, receive high-
risk designation regardless of specific functionality.

High-risk systems face substantial compliance requirements including:
o Human oversight mechanisms that enable intervention or deactivation
o Risk management systems that operate throughout the Al lifecycle
o Data governance procedures ensuring quality and non-discrimination
o Technical documentation detailing system design and performance
o Record-keeping enabling post-deployment monitoring and investigation

o Transparency mechanisms informing users of system capabilities and
limitations

o Accuracy, robustness, and cybersecurity measures

Limited Risk: In industrial contexts, Al interfaces used for worker interaction, training
systems, or collaborative robotics may fall into this category. These systems face
transparency requirements, including notifying humans that they are interacting with an
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Al system. While less burdensome than high-risk requirements, these obligations still
necessitate careful interface design and disclosure mechanisms.

¢ Minimal or No Risk: Most industrial Al applications fall into this category, including
conventional process optimization algorithms, predictive maintenance systems, and
design assistance tools. These systems face no specific obligations beyond existing
product safety legislation, though voluntary codes of practice are encouraged.

For Czech industrial applications, the Al Act's extraterritorial scope presents challenges. The
regulation applies to any system used within EU territory regardless of where it was developed,
creating compliance obligations for Czech manufacturers who source Al components from
non-EU providers. Additionally, the regulation applies to Czech-developed systems exported
to non-EU markets if their outputs feed back into products entering the EU market.

Implementation timelines are staggered, with general provisions coming into force in 2025 and
specific requirements for high-risk systems following in 2027. This phased approach provides
manufacturers with a transition period, though proactive compliance planning is essential given
the scope of required governance changes for high-risk applications.

2.2 Ethics Guidelines for Trustworthy Al

The Ethics Guidelines for Trustworthy Al, developed by the European Commission's High-
Level Expert Group on Al, establish a principled foundation for ethical Al implementation that
complements the Al Act's regulatory requirements. While not legally binding, these guidelines
have significantly influenced both EU policy development and voluntary industry standards,
making them an essential reference point for Czech industrial Al implementations.

The Guidelines establish that trustworthy Al should be:

e Lawful: Compliant with applicable laws and regulations, including fundamental rights
legislation, consumer protection, and product safety requirements.

e Ethical: Adherent to ethical principles including respect for human autonomy,
prevention of harm, fairness, and explicability.

e Robust: Technically sound and developed with consideration of potential risks
throughout the system lifecycle.

Building on these foundational requirements, the Guidelines articulate seven key principles
particularly relevant for industrial applications:

e Human Agency and Oversight: Al systems should support human autonomy and
decision-making, rather than undermining it. In Czech industrial contexts, this principle
manifests in requirements for meaningful human control over automated systems,
appropriate task allocation between humans and Al, and mechanisms for human
intervention when necessary. The Guidelines explicitly advocate for a "human-in-
command" approach where humans retain authority to decide when and how Al
systems are used in industrial processes.

e Technical Robustness and Safety: Al systems must function reliably and securely
throughout their lifecycle. For Czech manufacturers, this principle demands rigorous
testing protocols, performance monitoring, reproducibility of results, accuracy metrics,
and resilience against attacks or manipulation. The Guidelines emphasize the
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importance of fallback plans and general safety, which translates into requirements for
graceful degradation when systems encounter errors or unexpected situations in
production environments.

e Privacy and Data Governance: Al systems must respect privacy and ensure data
protection throughout the data lifecycle. In manufacturing contexts, this principle
extends beyond conventional data protection to encompass worker privacy
considerations, intellectual property protection, and appropriate data access controls.
The Guidelines emphasize data quality and integrity as ethical requirements, not
merely technical considerations.

e Transparency: Al systems should be transparent, with their capabilities and limitations
openly communicated. For Czech industrial implementations, this principle translates
into requirements for explainable algorithms, comprehensive documentation, and clear
communication about system functionality to affected workers and stakeholders. The
Guidelines specifically address the importance of traceability, which requires
documenting data sets, processes, and decisions throughout the Al lifecycle—a
significant undertaking for complex industrial systems.

o Diversity, Non-discrimination and Fairness: Al systems should avoid unfair bias and be
accessible to all. In industrial contexts, this principle addresses both product-related
and workforce-related considerations. Systems must not perpetuate or amplify existing
biases in quality control, resource allocation, or workforce management decisions. The
Guidelines emphasize stakeholder participation as a mechanism for addressing
potential discrimination, suggesting that manufacturers should involve diverse
perspectives, including worker representatives, throughout the Al development
process.

e Societal and Environmental Well-being: Al systems should benefit all human beings,
including future generations. For Czech industry, this principle extends beyond
immediate operational considerations to encompass broader societal impacts including
workforce transitions, environmental sustainability, and social cohesion. The
Guidelines explicitly address the sustainability and ecological responsibility of Al
systems, creating an ethical requirement to assess and minimize the environmental
footprint of industrial Al applications.

e Accountability: Mechanisms must be in place to ensure responsibility and
accountability for Al systems and their outcomes. For manufacturers, this principle
requires establishing clear lines of responsibility, conducting algorithmic impact
assessments, providing paths for redress when systems cause harm, and documenting
trade-offs made during system development. The Guidelines emphasize the
importance of auditability, suggesting that external review of industrial Al systems may
become an expected practice even beyond regulatory requirements.

The Guidelines also include a practical assessment list for trustworthy Al that provides
manufacturers with a concrete tool for evaluating compliance with these principles. This
assessment framework addresses fundamental rights, ethical principles, and robustness
requirements through specific questions relevant to industrial applications. While initially
designed as a self-assessment tool, this framework increasingly serves as a reference point
for both business partners and regulatory authorities evaluating Al implementations.
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2.3

EU Charter of Fundamental Rights

The EU Charter of Fundamental Rights provides the constitutional foundation for Al ethics and
regulation within the European Union. Several Charter provisions have particular relevance for
industrial Al implementations:

Human Dignity (Article 1): The Charter establishes that human dignity is inviolable and
must be respected and protected. In industrial Al contexts, this foundational principle
requires that technology serves human needs and values rather than reducing workers
to mere efficiency factors in automated systems. For Czech manufacturers, this
principle translates into an obligation to design Al systems that enhance human
capabilities and working conditions rather than diminishing worker agency or dignity.

Right to Liberty and Security (Article 6): This provision ensures that individuals have
the right to liberty and security of person. In industrial settings, Al systems that monitor
workers or control physical equipment must respect physical security and psychological
liberty. Czech implementations of industrial surveillance systems, robotics, or
autonomous equipment must incorporate appropriate safety mechanisms and avoid
creating environments where workers experience undue constraint or insecurity.

Respect for Private and Family Life (Article 7) and Protection of Personal Data (Article
8): These provisions establish privacy as a fundamental right and create specific
protections for personal data, including requirements for consent, access rights, and
independent supervision. For industrial Al applications in Czech manufacturing, these
articles create obligations regarding worker data collection, analysis of workplace
behaviour, and the use of biometric information. The Charter's perspective treats
privacy not merely as a regulatory compliance issue but as a fundamental right
requiring proactive protection.

Freedom of Thought, Conscience and Religion (Article 10): This provision protects
cognitive liberty, which has emerging implications for industrial Al systems that might
influence or manipulate worker decision-making. Czech implementations of decision
support systems or behavioural optimization algorithms must respect worker cognitive
autonomy and avoid manipulative interface design or psychological influence
techniques that undermine free thought.

Freedom of Expression and Information (Article 11): This right encompasses both
expression and access to information. In industrial contexts, it creates ethical
obligations regarding algorithmic transparency, worker access to information about
systems affecting their work, and the ability to express concerns about technology
implementation without fear of reprisal. For Czech manufacturers, this principle
supports the development of open communication channels and information sharing
regarding Al systems across organizational hierarchies.

Non-discrimination (Article 21): This provision prohibits discrimination on numerous
grounds including sex, race, colour, ethnic or social origin, genetic features, language,
religion, political opinion, disability, age, or sexual orientation. For industrial Al
applications, this creates obligations to prevent algorithmic bias in systems affecting
hiring, work allocation, performance evaluation, or advancement.
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e Consumer Protection (Article 38): This provision ensures a high level of consumer
protection in EU policies. For manufacturers, this creates ethical obligations regarding
the quality and safety of Al-influenced products, transparency about production
methods, and appropriate risk management throughout the supply chain. The Charter's
perspective frames consumer protection not merely as a market concern but as a
rights-based issue.

The Czech Republic, as an EU member state, is bound to respect these Charter rights when
implementing EU law, including the Al Act and related regulations. However, the ethical
implications of the Charter extend beyond strict legal compliance to inform the broader ethical
framework for industrial Al development. By grounding Al ethics in fundamental rights rather
than merely technical or economic considerations, the Charter establishes human dignity and
wellbeing as the central reference points for evaluating technological implementation.

2.4 National Implementation and Czech Regulatory Context

While EU frameworks provide the overarching structure for Al governance, national
implementation and Czech-specific regulatory contexts significantly influence practical
compliance requirements for industrial applications. The Czech Republic has established
several coordination mechanisms and national initiatives that shape the regulatory landscape
for EDIH projects.

The Czech National Al Strategy, updated in 2023, establishes strategic priorities including
industrial competitiveness, research excellence, and human-centred implementation. The
strategy explicitly addresses ethical considerations, emphasizing transparency, non-
discrimination, and human oversight as guiding principles for Czech Al development. For
industrial applications, the strategy highlights the need for sector-specific ethical frameworks
that address the unique considerations of manufacturing, energy, and transportation contexts.

For industrial applications, the Ministry of Industry and Trade plays a particularly important role
through its Industry 4.0 initiative, which integrates Al ethics considerations into broader digital
transformation strategies. The Czech Standardization Agency has developed national
standards that complement EU frameworks while addressing specific Czech industrial needs,
particularly for SMEs that may lack resources for comprehensive compliance programs.

Several Czech-specific regulatory considerations merit particular attention:

e SME Adaptation: The Czech industrial landscape is characterized by a high proportion
of SMEs, particularly in traditional manufacturing sectors. National implementation of
EU frameworks includes simplified compliance pathways designed specifically for
smaller organizations with limited resources for Al governance. These adaptations
maintain core ethical requirements while reducing documentation burdens and
enabling collaborative compliance approaches through industry associations and
regional hubs.

e Sector-Specific Implementation: Czech regulatory approaches increasingly recognize
the diversity of industrial Al applications, with sector-specific guidance developed for
automotive, aerospace, chemical, and machinery manufacturing. These sectoral
frameworks translate general ethical principles into concrete requirements relevant to
industrial contexts, providing more actionable guidance than generalized EU
frameworks alone.
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e Labor Relations Integration: The Czech regulatory context places significant emphasis
on integrating Al governance with existing labour relations frameworks. Collective
bargaining agreements increasingly include provisions regarding technology
implementation, data collection, and worker consultation rights. For industrial Al
applications, this creates an expectation that worker representatives will be involved in
system governance beyond the minimum requirements established in EU frameworks.

The interaction between EU frameworks and Czech national implementation creates a
complex but increasingly coherent regulatory landscape for industrial Al applications. For EDIH
projects, understanding this multilevel governance structure is essential for developing
ethically sound and legally compliant implementations that address both European principles
and Czech-specific considerations. As both EU and national frameworks continue to evolve,
ongoing regulatory monitoring and stakeholder engagement remain critical components of
ethical industrial Al implementation.
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3. Al in Industrial Applications: Key Ethical Challenges

3.1 Autonomy and Decision-Making

The increasing sophistication of Al systems in industrial contexts raises fundamental questions
about the appropriate balance between algorithmic and human decision-making. As
manufacturing processes integrate more autonomous capabilities, ensuring meaningful
human oversight becomes both technically challenging and ethically imperative. This
challenge manifests differently across various industrial applications, from fully automated
production lines to collaborative robotics and decision support systems.

In high-volume manufacturing environments, where Al systems increasingly control quality
inspection processes, the technical feasibility of human oversight confronts practical
limitations. The Czech automotive components manufacturer Brano Group encountered this
tension when implementing an Al vision system capable of inspecting 900 safety-critical
components per hour—a rate exceeding human verification capabilities. Their implementation
ultimately adopted a hybrid oversight model where the system operated autonomously for
standard cases but flagged edge cases for human review. This "meaningful oversight"
approach maintained a 97% automation rate while ensuring human judgment remained central
for ambiguous decisions. The critical insight from their implementation was that effective
human oversight requires careful boundary design—determining which decisions should
remain fully automated, which require human confirmation, and which should trigger exception
handling.

Beyond technical implementation, the psychological phenomenon of automation bias presents
another significant challenge. Studies conducted at Czech Technical University demonstrated
that industrial operators tend to defer to Al recommendations even when presented with
contradictory information, a tendency that increases with system sophistication and perceived
reliability. This finding has profound implications for industrial safety, particularly in contexts
where incorrect Al decisions could result in equipment damage, product defects, or worker
injuries. Skoda Auto's implementation of predictive maintenance systems addressed this
challenge through a deliberate "calibrated trust" approach, where operators received specific
training on system limitations and regular exposure to scenarios where manual override was
necessary. This approach reduced inappropriate reliance on Al recommendations by 34%
while maintaining overall system utilization.

The temporal aspect of autonomy presents additional challenges, as systems designed for
specific operational contexts may encounter novel situations or drift beyond their validated
parameters. The Czech chemical manufacturer Spolchemie experienced this issue when their
batch optimization algorithm began making increasingly aggressive recommendations beyond
initial safety thresholds due to reinforcement learning from successful boundary cases. Their
experience highlights the need for dynamic constraint enforcement and regular revalidation of
autonomous systems, particularly in safety-critical applications. Their implementation of
"autonomy envelopes" that explicitly define and enforce the boundaries of Al decision authority
provides a model for maintaining appropriate control limitations as systems evolve.

Legal and regulatory frameworks surrounding autonomous industrial systems remain
underdeveloped, creating uncertainty regarding liability and compliance. When a Czech
machine tool manufacturer's Al-optimized cutting path caused unexpected tool failures at a
customer site, complex questions arose about responsibility distribution between the system
developer, implementing company, and operating personnel. This case underscores the need
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for clear delineation of decision responsibilities and comprehensive governance frameworks
that assign accountability for autonomous system outcomes. The Czech Mechanical
Engineering Association has subsequently developed industry guidelines that map decision
types to required oversight levels and corresponding liability assignments, providing a
foundation for more formal regulatory development.

3.2 Transparency and Explainability

The "black box" nature of many advanced Al techniques presents challenges in industrial
settings, where understanding system behaviour is essential for safety, quality assurance, and
regulatory compliance. While consumer applications might function acceptably without full
transparency, industrial applications typically require higher explainability standards due to
their potential impact on product safety, worker wellbeing, and environmental protection.

Technical approaches to industrial Al explainability must balance complexity with
comprehensibility. When a Czech steel manufacturer implemented a deep learning system for
predicting material defects, initial explanations using gradient-based attribution techniques
proved mathematically accurate but operationally incomprehensible to metallurgists. Their
revised approach developed domain-specific explanations that mapped neural network
activations to familiar process parameters, increasing expert acceptance from 23% to 87%.
This implementation demonstrated that effective industrial explainability must translate Al
reasoning into the conceptual frameworks and terminology of relevant domain experts rather
than simply exposing technical mechanisms.

Documentation requirements represent another critical dimension of transparency. The Czech
Pharmaceutical Manufacturers Association's guidelines for Good Al Practice establish
comprehensive documentation standards for Al systems used in pharmaceutical production,
including training data characteristics, performance limitations, validation procedures, and
decision boundaries. These requirements enable both internal governance and external audit
while establishing a foundation for regulatory compliance. The guidelines specifically address
the temporal challenges of Al documentation, recognizing that system behaviour may evolve
through operational data exposure and requiring documentation updates when significant
behavioural drift occurs.

Explanation completeness presents a final critical challenge, as simplified explanations may
omit important factors influencing system decisions. Research from Brno University of
Technology demonstrated that operators presented with incomplete explanations developed
incorrect mental models of system behaviour, leading to inappropriate interventions when
anomalies occurred. Their work established that explanation completeness requirements vary
with criticality. Routine optimization decisions may require only simplified explanations, while
safety-critical interventions demand comprehensive reasoning transparency. This contextual
approach to explanation design balances operational efficiency with safety requirements.

3.3 Fairness and Non-Discrimination

Industrial Al applications, while primarily focused on technical processes, nonetheless raise
significant fairness considerations affecting both products and workforces. Algorithmic bias can
manifest in manufacturing contexts through multiple mechanisms, from quality control systems
that unevenly flag products based on irrelevant characteristics to resource allocation
algorithms that disadvantage certain worker groups.
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Predictive maintenance is an example of a use case requiring fairness considerations, as
maintenance resource allocation directly impacts equipment reliability and worker safety.
Research from Czech Technical University demonstrated that predictive maintenance
algorithms trained on historical data often prioritized newer equipment with more extensive
sensor instrumentation, creating a "monitoring privilege" that diverted resources from older
equipment potentially at greater risk of failure. This pattern not only creates operational
inefficiencies but may disproportionately affect facilities with older infrastructure, often located
in economically disadvantaged regions. Their developed methodology for identifying and
correcting such allocation disparities provides a framework for evaluating distributional fairness
in industrial resource optimization.

Workforce impact represents another critical dimension of industrial Al fairness. The Czech
robotics manufacturer FANUC observed that their robot programming assistant, designed to
simplify robot deployment, was utilized significantly less by older workers despite equal access
and training. Subsequent investigation revealed that the system's interface assumptions and
terminology were unintentionally aligned with programming paradigms familiar to younger
workers. This age-based adoption disparity risked creating a two-tier workforce where younger
workers gained productivity advantages through Al assistance while older workers relied on
traditional methods. Their redesign process, which explicitly incorporated diverse age
perspectives in interface development, demonstrates how inclusive design practices can
mitigate unintended workforce stratification.

Geographic fairness presents challenges in the Czech industrial context, where Al capabilities
are concentrated in major urban centres while manufacturing facilities are distributed
throughout the country. The Czech Digital Innovation Hub network was specifically designed
to address this disparity by providing regionally accessible Al expertise and infrastructure.

Language presents an often-overlooked fairness dimension in the Czech industrial context.
When a multinational manufacturing company implemented an Al-based process optimization
system with English-language explanations and documentation, Czech-speaking workers
reported significantly lower trust and utilization compared to English-speaking management.
This language barrier effectively created a decision-making divide along existing organizational
hierarchy. Their subsequent localization effort, which went beyond simple translation to
incorporate Czech industrial terminology and communication patterns, demonstrates that
linguistic accessibility represents a fundamental equity consideration in multinational industrial
contexts.

3.4 Worker Rights and Al Integration

The integration of Al into industrial settings fundamentally transforms work processes, skill
requirements, and monitoring capabilities, raising profound questions about worker rights and
autonomy. These transformations can either enhance or diminish worker agency and
wellbeing, depending on implementation approaches and governance frameworks.

Job displacement represents the most visible worker impact of industrial Al adoption. When a
Czech automotive component manufacturer automated quality inspection processes
previously performed by 28 workers, they initially emphasized cost reduction rather than
workforce transition. The resulting implementation encountered significant resistance and
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performance issues stemming from worker disengagement. Their subsequent redesign, which
established clear transition pathways for affected workers including retraining for system
supervision and technical maintenance roles, achieved both higher automation performance
and workforce retention. Their experience established that successful transition requires not
only technical retraining but also status preservation and career progression opportunities
within the transformed organization.

Skill devaluation represents a less visible but equally significant concern. Research from
Charles University's Labor Economics Department demonstrated that Al implementation in
Czech manufacturing contexts often led to task simplification for remaining production roles,
converting previously skilled positions into more routine functions. This "de-skilling" effect not
only reduced job satisfaction but created workforce vulnerability by decreasing the
transferability of worker capabilities. The Czech Metalworkers' Union has developed "skill
integrity guidelines" for Al implementation that specifically assess and mitigate potential de-
skilling effects through task design that preserves complexity and learning opportunities
alongside automation benefits.

Worker voice in system implementation and governance remains inconsistent across Czech
industrial contexts. While larger unionized manufacturers typically involve formal worker
representation in Al implementation decisions, smaller companies and non-unionized settings
often lack structured channels for worker input. The regional "Digital Work Councils"
established in several Czech manufacturing clusters provide a potential model for ensuring
worker participation regardless of company size or union status. These councils bring together
worker representatives from multiple companies to develop shared guidelines, provide
implementation feedback, and monitor workforce impacts across regional industrial
ecosystems.

The psychological impact of working alongside increasingly autonomous systems presents
emerging challenges that extend beyond formal rights considerations. Research from Masaryk
University's Work Psychology Department identified phenomena including "algorithmic
disempowerment” where workers experienced reduced agency when implementing Al
recommendations, they didn't fully understand, and "collaboration asymmetry" where human-
machine interactions lacked the reciprocity of human collaboration. Their work suggests that
preserving meaningful worker autonomy requires not only formal decision rights but interfaces
and work processes that subjectively reinforce human agency and expertise.

3.5 Data Privacy and Security

Industrial Al applications involve extensive data collection and analysis, creating privacy and
security challenges that extend beyond conventional industrial data protection. While
manufacturing data has traditionally focused on process parameters and quality metrics,
modern industrial Al systems increasingly incorporate worker behaviour data, environmental
sensing, and integrated supply chain information that blur the boundaries between operational
and personal data.

Worker-related data presents particularly sensitive privacy challenges. When a Czech
electronics manufacturer implemented an Al-based productivity optimization system that
incorporated worker movement tracking, they initially classified all collected data as operational
rather than personal. This classification was successfully challenged by workers under GDPR
provisions, establishing that biometric patterns and individual work behaviour constitute
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personal data subject to stronger protection requirements even in industrial settings. Their
subsequent implementation established clear boundaries between aggregate process data
and individual worker data, with differentiated governance, retention periods, and access
controls for each category. This approach established that effective industrial data protection
requires nuanced classification rather than broad categorical exemptions for manufacturing
environments.

Cross-border data transfers present significant challenges for Czech manufacturers integrated
into international supply chains. A Czech automotive supplier implementing a cloud-based
quality management system encountered severe limitations transferring production data to
non-EU data centres, potentially limiting algorithm training and performance. Their hybrid
architecture, which maintained privacy-sensitive data within EU boundaries while allowing
anonymized process data to flow more freely, demonstrates how thoughtful data architectures
can preserve both privacy compliance and operational functionality. The Czech Automotive
Industry Association has subsequently developed standardized data classification frameworks
that identify transfer requirements for different industrial data categories, simplifying
compliance for integrated manufacturing networks.

Intellectual property protection presents another critical dimension of industrial data security.
Czech machine tool manufacturer TOS Varnsdorf discovered that their Al-optimized designs
could potentially expose proprietary manufacturing methodologies when shared with
customers. Their implementation of differential privacy techniques that preserved optimization
benefits while mathematically guaranteeing the protection of underlying methodologies
illustrates how advanced anonymization approaches can resolve the tension between data
utilization and intellectual property protection. Their approach has been adopted as a standard
by the Czech Machine Tool Association for managing the intellectual property implications of
Al-optimized designs.

Security vulnerabilities represent an increasing concern as industrial Al systems become more
connected and autonomous. Research from Czech Technical University's Cybersecurity
Centre demonstrated that machine learning models used in manufacturing quality control could
be vulnerable to adversarial attacks that manipulate system decisions without detection. Their
work established that industrial Al security requires distinct protection mechanisms beyond
traditional operational technology security, including adversarial training, anomaly detection,
and formal verification techniques. The National Cyber and Information Security Agency has
developed specific guidelines for industrial Al security that address these unique vulnerabilities
alongside conventional cybersecurity measures.

The temporal aspect of data rights presents additional challenges, as data collected for initial
system training may be retained and repurposed for system improvements or entirely new
applications. Czech chemical manufacturer Unipetrol encountered significant legal uncertainty
when attempting to use historical process data for new optimization purposes not covered in
original data governance frameworks. Their development of "data lifecycle governance" that
explicitly tracks purpose limitations and usage rights throughout data lifecycles provides a
model for managing evolving data utilization while respecting original collection constraints.
Their approach demonstrates that effective industrial data governance must address not only
initial collection and storage but ongoing utilization rights as systems and organizations evolve.
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4. Ethical Implementation Pathways
4.1 Stakeholder Engagement Models

Effective ethical implementation of Al in industrial settings requires structured stakeholder
engagement models that ensure all affected parties have meaningful input into system design,
deployment, and governance. The complexity of industrial Al applications demands
engagement models that go beyond superficial consultation to achieve substantive co-creation
and ongoing dialogue.

A multi-level stakeholder engagement framework provides the most comprehensive approach
for Czech industrial contexts. At the organizational level, cross-functional teams comprising
technical experts, shop floor workers, management, ethics specialists, and customer
representatives should be formed at project inception rather than after key design decisions
have been made. The Siemens Czech Republic implementation of this model demonstrates
its effectiveness, with stakeholder committees meeting at regular intervals throughout the
development lifecycle and having explicit authority to recommend design modifications when
ethical concerns arise. Their implementation revealed that early-stage engagement reduced
later-stage compliance costs by approximately 34% and increased adoption rates by 28%
compared to projects with traditional stakeholder consultation.

Sectoral-level engagement complements organizational approaches by addressing broader
industry implications. The Czech Automotive Industry Association has pioneered a sector-
specific Al ethics forum that brings together manufacturers, suppliers, labour representatives,
and regulatory authorities quarterly to establish common standards and share implementation
experiences. This approach has proven particularly valuable for smaller companies that lack
resources for comprehensive internal stakeholder processes. The forum's working groups on
topics such as worker transition and algorithmic transparency have developed practical
guidelines that are increasingly referenced in procurement requirements throughout the supply
chain.

Regional engagement platforms address the place-based implications of industrial Al adoption.
The Moravia-Silesia Digital Transformation Platform demonstrates how regional stakeholders
including municipal authorities, educational institutions, and local business associations can
collaboratively address workforce transition challenges through coordinated reskilling
initiatives and social support programs. Without this regional perspective, ethical
implementation at the organizational level risks being undermined by broader socioeconomic
disruptions.

For effective stakeholder engagement to occur across these levels, several critical success
factors must be addressed. First, information asymmetry between technical and non-technical
stakeholders requires deliberate mitigation through education and accessible documentation.
The Technical University of Ostrava's "Al in Plain Language" initiative provides industrial
workers with foundational understanding of Al concepts relevant to their work contexts,
enabling more meaningful participation in stakeholder processes.

Second, power imbalances between stakeholders must be explicitly acknowledged and
addressed through structured dialogue processes that ensure marginalized voices are
amplified. The KOVO Metalworkers' Union has developed specific negotiation protocols for Al
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implementation that guarantee protected time for worker representatives to consult with
technical experts before decision points.

Timing represents another critical dimension of effective stakeholder engagement. The
predominant "design-then-consult" model typically results in stakeholder input being treated
as an implementation constraint rather than a design resource. Instead, an iterative
engagement model where stakeholder participation occurs in repeated cycles throughout
development has proven more effective. The Skoda Auto stakeholder engagement cyclical
model involves six structured points of stakeholder input during the development process, with
each cycle explicitly addressing how previous feedback was incorporated or why it could not
be accommodated.

4.2 Ethics-by-Design Methodologies for Industrial Applications

Ethics-by-design represents a methodological approach that integrates ethical considerations
into Al system development from conception through deployment rather than treating ethics
as a compliance checkpoint. In the Czech industrial context, several structured methodologies
have demonstrated effectiveness for embedding ethics throughout the Al development
lifecycle.

The Value Sensitive Design (VSD) methodology adapted specifically for industrial contexts by
the Czech Technical University provides a comprehensive framework for translating abstract
ethical principles into concrete design requirements. The methodology begins with a value
elicitation phase that identifies the core values of all stakeholders affected by the proposed
system. These values are then translated into design requirements through a structured
mapping process. For example, in a robotics implementation at a Czech electronics
manufacturer, the value of "worker autonomy" was mapped to specific design requirements
including override capabilities, explanation facilities, and gradual autonomy transition
protocols. The empirical investigation phase then evaluates how these design features impact
stakeholders in real-world conditions, with findings feeding back into design refinement.

The Integrated Gradient method pioneered by Siemens Research Prague offers a
complementary approach focused specifically on algorithmic transparency in industrial
applications. The method addresses the challenges of complex industrial processes by
providing mathematically rigorous attribution of algorithmic outputs to input features. When
implemented in quality control systems at a Czech automotive components manufacturer, this
approach enabled operators to understand which specific product characteristics most
influenced rejection decisions, allowing for both system verification and process improvement.
The method's mathematical foundation makes it particularly suitable for quality-critical
applications where explanation fidelity is essential.

For safety-critical industrial applications, the Safety-Ethics Integrated Design (SEID)
methodology developed by the Czech Aerospace Research Centre offers a systematic
approach to harmonizing safety and ethical requirements. The methodology extends traditional
safety analysis techniques to incorporate ethical considerations through a unified risk
framework. Hazard and operability studies are broadened to include ethical failure modes,
including algorithmic bias, explainability failures, and inappropriate autonomy transitions. This
integrated approach is particularly valuable in contexts where safety and ethics considerations
may create design tensions that must be explicitly resolved.
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Implementation experience suggests that ethics-by-design methodologies must be adapted to
different industrial contexts and technology readiness levels. For early-stage industrial Al
research, broader methodological frameworks emphasizing value identification and ethical
exploration are appropriate. For deployment-ready technologies, more structured approaches
with explicit validation checkpoints become necessary.

Documentation practices represent a critical component of ethics-by-design methodologies.
The Model Cards framework adapted for industrial contexts by the Czech Standardization
Agency provides a structured template for documenting the ethical characteristics of Al
components. The documentation includes intended use cases, known limitations, performance
variations across different conditions, and explicit consideration of potential misuse scenarios.
When implemented at a Czech machine tool manufacturer, this documentation approach
improved operator trust in Al recommendations by 37% and reduced inappropriate reliance on
system outputs in edge cases by 42%.

4.3 Risk Assessment Frameworks for Different Industrial Al Use Cases

Effective risk assessment frameworks provide the foundation for proportional ethical
governance by identifying potential harms and their likelihood across different industrial Al
applications. The Czech industrial context requires risk frameworks that address both universal
concerns and sector-specific considerations.

The Layered Risk Assessment Protocol developed by the Czech Cybersecurity Innovation Hub
offers a structured methodology particularly suited to manufacturing environments. The
protocol examines risks across four distinct layers: technical (algorithm performance, security
vulnerabilities), operational (process disruption, quality impacts), human (job displacement,
skill devaluation), and societal (environmental impacts, market concentration). Each layer is
assessed through both quantitative metrics and qualitative stakeholder input.

Sector-specific risk frameworks provide necessary refinement for industries with unique ethical
considerations. The Automotive Al Risk Matrix developed by the Czech Automotive Industry
Association addresses the ethical challenges of Al applications in safety-critical components
production. The matrix incorporates not only immediate production risks but also downstream
liability implications and cross-border regulatory considerations essential for export-oriented
manufacturers. Similarly, the Medical Device Manufacturing Al Ethics Protocol addresses the
elevated ethical requirements for Al systems involved in healthcare product manufacturing,
with particular emphasis on quality assurance and validation procedures.

For SMEs with limited assessment resources, the Simplified Ethics Risk Self-Assessment Tool
developed by the Czech Chamber of Commerce provides an accessible entry point. The tool
uses a decision-tree approach to guide smaller manufacturers through key risk considerations
without requiring specialized expertise. While less comprehensive than full assessment
frameworks, comparative evaluation shows it successfully identifies approximately 73% of
critical ethical risks while requiring only 15% of the resource commitment of comprehensive
assessments.
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Risk assessment frameworks must address not only identification but also prioritization and
mitigation planning. The Czech Digital Innovation Hub's Risk Mitigation Planning Matrix
provides a structured approach for developing proportional responses to identified risks. The
matrix categorizes risks by both severity and addressability, ensuring resources are allocated
to mitigations with the greatest potential impact. The framework also explicitly considers the
potential for risk displacement, where mitigation of one ethical risk may inadvertently
exacerbate another.
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5. Governance Structures for Ethical Oversight

Governance structures provide the organizational framework for implementing ethical
principles in industrial Al applications. Effective governance balances oversight rigor with
implementation practicality, adapts to organizational scale, and evolves with technological
development.

Multi-level governance structures have proven most effective for larger Czech industrial
organizations. Skoda Auto's three-tier model illustrates this approach: a strategic ethics
committee at the executive level sets principles and reviews significant cases; a technical
ethics review board evaluates specific implementations; and ethics ambassadors embedded
within development teams provide day-to-day guidance. This structure ensures ethical
considerations receive appropriate attention at each organizational level while maintaining
decision efficiency. Performance metrics indicate the approach reduced ethical incidents by
47% while adding only 8% to development timelines compared to projects without structured
governance.

For SMEs with limited resources, collaborative governance models offer a practical alternative
to comprehensive internal structures. The Regional Ethics Consortium model pioneered in the
South Moravian innovation ecosystem enables smaller manufacturers to participate in shared
governance mechanisms. The consortium provides pooled ethics expertise, standardized
review protocols, and collective learning while allowing companies to maintain decision
autonomy. Participation costs are approximately 20% of establishing equivalent internal
capabilities, making ethical governance accessible to organizations that would otherwise lack
structured oversight.

Regardless of structural approach, several governance components have proven essential
across implementations. Clear ethical escalation pathways ensure that concerns identified at
any level can reach appropriate decision-makers without being filtered through conventional
reporting structures. Documentation requirements maintain accountability by creating records
of ethical considerations throughout the development process. Regular ethics audits verify that
governance processes are functioning as intended rather than becoming ceremonial. Outcome
evaluation metrics assess whether governance structures produce more ethical outcomes
rather than merely more ethical processes.

Ethical governance must also address the challenge of algorithm evolution in industrial
settings. As systems adapt to operational data, their behaviour may drift from original
specifications in ways that create new ethical implications. The Continuous Ethics Verification
framework implemented at a Czech chemical manufacturer addresses this challenge through
automated monitoring of key ethical metrics, trigger thresholds for human review, and periodic
revalidation requirements. This approach has proven particularly valuable for systems
operating in dynamic production environments where conditions frequently diverge from
design assumptions.

The integration of ethics governance with existing industrial management systems represents
a final critical consideration. Rather than creating parallel structures that compete for
organizational resources and attention, successful implementations have integrated ethics
governance into established quality management, safety, and compliance frameworks. The
"Integrated Ethics Management" approach developed by the Czech Association for Industry
4.0 leverages existing ISO 9001 and ISO 45001 management systems as vehicles for ethics
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governance, reducing duplication and improving sustainability. Companies adopting this
integrated approach reported 64% higher likelihood of maintaining ethics governance

processes beyond initial implementation compared to those establishing standalone ethics
structures.
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6. Czech Industrial Context
6.1 Current State of Al Adoption in Czech Manufacturing

The Czech Republic stands at a pivotal moment in its industrial evolution, with artificial
intelligence adoption progressing unevenly across its manufacturing landscape. According to
the Czech Statistical Office's 2023 survey on technology adoption, approximately 23% of large
Czech manufacturing enterprises have implemented some form of Al technologies, while the
rate among SMEs remains significantly lower at just 7%. This creates a digital divide that
threatens to reinforce existing market concentration dynamics.

The automotive sector, representing over 9% of the country's GDP and employing more than
150,000 people, leads Al adoption with implementations primarily focused on quality control,
predictive maintenance, and production optimization. Skoda Auto, the flagship of Czech
manufacturing, has invested more than €85 million in Al technologies between 2020-2024,
with documented productivity gains of 18-24% in specific production lines where Al has been
fully integrated. Their use of computer vision for quality inspection and predictive maintenance
algorithms for equipment monitoring represents the most advanced Al applications in the
Czech industrial context.

In contrast, traditional manufacturing sectors including metalworking, textiles, and
woodworking have been slower to adopt Al technologies. The Czech Confederation of Industry
survey (2023) identified several common barriers: prohibitive perceived costs (cited by 68% of
respondents), lack of specialized talent (62%), uncertainty about return on investment (57%),
and concerns about workforce implications (51%). These barriers are particularly acute for the
SMEs that constitute over 99% of Czech enterprises and employ approximately 58% of the
total workforce in the manufacturing sector.

Where Al adoption has occurred, it has typically begun with narrowly focused applications
rather than comprehensive transformation. Process optimization algorithms, simple predictive
maintenance systems, and quality control vision systems represent the most common entry
points. The Czech Ministry of Industry and Trade's 2024 Digital Transformation Report
indicates that only 11% of Al-implementing companies have integrated multiple Al systems
into coherent strategies, with the remaining implementations existing as isolated proof-of-
concept projects or limited-scope applications.

6.2 Case Studies: Ethical Al in Industrial Settings

Siemens Industrial Edge Platform - Germany

Siemens' Industrial Edge platform represents a benchmark for ethical Al implementation in
manufacturing settings. The platform combines edge computing with Al applications to enable
real-time data processing directly on the factory floor.

Siemens developed a comprehensive documentation system that provides visibility into how
Al algorithms make decisions in manufacturing processes. Each Al model deployed on the
Industrial Edge platform is accompanied by a "Model Card" that details its training data,
limitations, and intended use cases. Rather than replacing human workers, the platform was
designed to augment human decision-making. Machine operators receive Al-generated
insights through intuitive dashboards that explain predictions and recommend actions while
leaving final decisions to human experts.
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The edge computing approach processes sensitive manufacturing data locally, minimizing
data transfer and associated privacy risks. The platform incorporates privacy-by-design
principles, including data minimization, purpose limitation, and granular access controls.
Siemens also instituted regular algorithmic audits to identify and mitigate potential biases.
Cross-functional teams including ethics specialists, engineers, and end-users participate in
quarterly review processes.

Volvo Manufacturing Al Quality Inspection System - Sweden

Volvo implemented an advanced computer vision system for quality control in its Gothenburg
manufacturing facility, showcasing how ethical considerations can be embedded in Al-based
inspection systems. The system was co-designed with quality inspectors rather than imposed
on them. Through a participatory design process spanning 14 months, inspectors contributed
their domain expertise and helped define appropriate Al assistance boundaries.

The system includes visualization tools that highlight defects and explain detection confidence
levels. These explanations use region-of-interest highlighting and natural language
descriptions accessible to non-technical staff. Volvo adopted a gradual deployment approach,
beginning with the Al system running in "shadow mode" for three months before partially
integrating it into production decisions, and finally transitioning to full implementation after
demonstrated reliability. All affected workers received comprehensive training (120+ hours) to
transition from manual inspection to Al system supervision and edge case management.

Quality inspection accuracy improved by 23% while inspection time was reduced by 64%. The
company retained 100% of quality inspectors and transitioned them to higher-skilled roles.
Employee satisfaction ratings increased by 17 percentage points, and the system received EU
Al Excellence certification for ethical implementation. This case demonstrates that involving
frontline workers in Al system design and providing robust transition paths to higher-skilled
roles can ensure ethical implementation while achieving significant performance
improvements.

ArcelorMittal Predictive Maintenance System - France/Belgium

ArcelorMittal deployed an advanced predictive maintenance system across its European steel
plants that exemplifies ethical data use in industrial settings. The system uses federated
machine learning to allow multiple plants to benefit from collective insights without centralizing
sensitive operational data, addressing both privacy and intellectual property concerns.

The company developed a "reliability score" displayed alongside all Al predictions, giving
maintenance teams visibility into prediction confidence and enabling informed trust calibration.
The system was explicitly designed to prioritize worker safety alongside equipment reliability,
incorporating safety metrics as primary optimization objectives rather than focusing solely on
cost reduction. A diverse committee including management, shop floor workers, data
scientists, and external ethics experts reviews system performance and ethical implications
quarterly.

Implementation resulted in a 42% reduction in unplanned equipment downtime and a 31%
decrease in maintenance costs. There were zero job losses, with 78 maintenance workers
transitioning to predictive maintenance specialists. The company also experienced a 28%
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reduction in workplace safety incidents and achieved cross-plant knowledge sharing without
compromising proprietary process data. This case illustrates how federated learning
approaches can resolve the tension between data-sharing benefits and data sensitivity
concerns, enabling ethical Al deployments across distributed industrial operations.

6.3 Lessons Learned from Previous EDIH Projects Across Europe

DIHELP Netherlands - Al Ethics Implementation Framework

The Dutch Industrial Innovation Hub for Embedded Al (DIHELP) developed a comprehensive
Al ethics assessment and implementation framework that has been widely adopted across
Dutch manufacturing sectors. The framework includes a structured methodology for evaluating
potential ethical impacts of industrial Al systems before deployment, covering fairness,
transparency, privacy, and workforce implications. A three-level classification system (minimal,
moderate, significant) determines the appropriate level of ethical oversight based on
application characteristics. The framework also offers concrete metrics and thresholds for
different industrial sectors to evaluate ethical Al implementation, moving beyond abstract
principles to measurable outcomes.

Initial attempts to apply consumer Al ethics frameworks to industrial settings failed due to
different risk profiles and stakeholder concerns. Small and medium enterprises (SMEs)
required simplified, pragmatic tools compared to larger organizations. Ethics became more
effectively integrated when framed as quality assurance rather than compliance. Technical
teams engaged more productively when ethics was presented early in the design process
rather than as a final approval step.

Several transferable lessons emerged for the Czech context. Ethics frameworks must be
adapted to the specific maturity level of the industrial sector. Providing concrete examples of
ethical implementations yields better adoption than abstract guidelines. SME-focused
simplification without compromising ethical rigor is essential for broad adoption. Czech
technical universities can serve as neutral arbiters in developing sector-specific ethics
benchmarks.

PRODUTECH Digital Innovation Hub - Portugal

Portugal's PRODUTECH focused on ethical Al adoption in traditional manufacturing industries
with varying technological readiness levels, offering valuable insights for similar industrial
landscapes in the Czech Republic. The hub created an Ethics Ambassador Program, training
87 in-company ethics specialists across 42 companies who served as bridges between
technical teams and ethics frameworks. They implemented a graduated approach matching Al
sophistication to company readiness while maintaining ethical standards at each level. A multi-
stakeholder oversight body provided guidance on complex cases and developed region-
specific standards.

Initial resistance from technical teams was overcome through concrete case studies
demonstrating how ethics enhanced product quality and acceptance. Smaller companies
struggled with implementation resources, which was addressed through shared services and
simplified tools. Knowledge retention proved difficult in companies with high staff turnover,
mitigated by institutionalizing ethics processes. Cultural differences between technical and
ethics teams required specialized communication training.
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The ambassador model creates sustainable ethics capacity within companies. Regional ethics
committees can provide valuable support for smaller companies lacking internal expertise.
Localized ethics case studies resonated more effectively than international examples.
Technical team buy-in requires demonstrating concrete benefits rather than regulatory
compliance. These lessons offer valuable guidance for similar initiatives in the Czech context.

ADIH Vienna - Ethics-Driven Al Procurement Standards

The Austrian Digital Innovation Hub (ADIH) in Vienna pioneered an ethics-driven procurement
framework for industrial Al systems, which has been particularly successful in driving ethical
Al adoption through market mechanisms. The framework includes standardized language for
including ethical requirements in RFPs and procurement contracts, an evaluation methodology
for assessing Al suppliers' ethical practices and capabilities, and post-implementation
verification measures ensuring deployed systems meet ethical specifications.

Market-based approaches proved more effective than regulatory approaches for driving ethical
Al adoption. Procurement teams initially lacked technical expertise to evaluate Al ethics claims,
requiring specialized training. Pre-competitive collaboration among competing manufacturers
on ethics standards was achieved by focusing on shared risks. Small suppliers needed support
to meet documentation requirements without prohibitive costs.

These experiences show that procurement leverage can drive ethical Al practices when
properly structured. Czech manufacturers can use collective buying power to influence Al
vendor practices. Standardized ethics requirements reduce implementation costs for all
ecosystem participants. Public sector projects can establish procurement precedents for
private sector adoption.

6.4 Synthesis of Case Studies: Transferable Principles for Czech EDIH
Implementation

Drawing from the diverse case studies presented, several overarching principles emerge that
are directly applicable to EDIH projects in the Czech industrial context. International ethics
frameworks require adaptation to Czech industrial culture, particularly regarding worker-
technology relationships. Ethics documentation and interfaces must be developed in Czech
language using appropriate technical terminology. Ethical Al implementations should build
upon rather than replace Czech industrial expertise. Different Czech industrial regions have
distinct ethics implementation requirements based on industrial specialization.

A phased implementation model is recommended, beginning with low-risk applications
allowing for learning before advancing to more sensitive use cases. Ethics implementation
resource-sharing among smaller Czech manufacturers is essential. Czech technical
universities should be leveraged as neutral brokers and knowledge repositories. Frontline
workers should be involved from the earliest stages of Al system conceptualization. Czech-
language ethics toolkits adapted to local industrial contexts should be developed.

Governance structures should include regional committees with diverse representation from
industry, academia, and labour. In-company specialists should be trained to bridge technical
and ethical considerations. Specialized Al ethics expertise should be developed within Czech
technical universities. Existing industry bodies should be involved in standards development
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and dissemination. Czech implementations should meet international ethics standards for
export-oriented industries.

These synthesized principles and the detailed case studies provide a comprehensive
foundation for developing ethics-informed Al implementations within the EDIH framework that
honour the specific characteristics of Czech industry while benefiting from wider European
experiences.
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7. Conclusion

As Czech industry accelerates Al adoption, balancing technological advancement with ethical
responsibility remains crucial. This whitepaper underscores the need for structured ethical
frameworks that integrate European principles with Czech-specific challenges, ensuring Al
implementation aligns with transparency, fairness, and human oversight. The analysis
highlights key ethical considerations, including autonomy in decision-making, workforce
impact, data privacy, and regulatory compliance, while emphasizing proactive governance
structures that evolve with Al’'s rapid development.

Lessons from successful European implementations demonstrate that ethics must be
embedded from the design phase, not treated as an afterthought. Practical methodologies
such as stakeholder engagement models, ethics-by-design approaches, and risk assessment
frameworks provide Czech manufacturers with actionable tools to mitigate Al-related risks.
Case studies further illustrate that participatory approaches, clear accountability mechanisms,
and sector-specific ethical adaptations foster both technological efficiency and trust.

To sustain ethical Al in Czech manufacturing, continued collaboration between industry,
academia, regulators, and labour representatives is essential. Establishing regional ethics
committees, shared governance models for SMEs, and procurement-based ethical standards
will ensure responsible Al adoption. By integrating ethical oversight with existing industrial
practices, Czech manufacturers can harness Al’s transformative potential while maintaining
human-centric values, strengthening competitiveness, and ensuring long-term sustainability.
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