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Abstract

Organisations and companies need practical tools and guidelines to kick-off the implementation of Trustworthy Artificial
Intelligence (TAI) systems. Al development companies are still in the beginning of this process or have not even started yet.
The findings of this article address to decrease the entry level barrier for Al ethics implementation by introducing the
Trustworthy Artificial Intelligence Implementation (TAIl) Framework. The outcome is comparatively unique given that it
considers a meta perspective of implementing TAl within organisations. As such, this research aims to fill a literature gap for
management guidance to tackle trustworthy Al implementation while considering ethical dependencies within the company.
The TAIl Framework takes a holistic approach to identify the systemic relationships of ethics for the company ecosystem
and considers corporate values, business models, and common good aspects like the Sustainable Development Goals and
the Universal Declaration of Human Rights. The TAIl Framework creates guidance to initiate the implementation of Al ethics
in organisations without requiring a deep background in philosophy and considers the social impacts outside of a software
and data engineering setting. Depending on the legal regulation or area of application, the TAll Framework can be adapted
and used with different regulations and ethical principles.
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TAIl Framework for Trustworthy Al Systems

l. Introduction

The evolution of Al systems can be seen from two different perspectives: as a negative strategy trying to prevent
disasters and keep the Al system fulfilling its originally defined purpose or as a positive strategy that enriches
the Al system’s benefits to humanity (Boddington, 2021). The creation and usage of data for developing Al
systems in an ethical manner evolves the need for data regulations in a connected digital world. The
implementation needs to be done carefully in the area of tension between technology innovation and protection
of privacy (Wachter, 2019). Al systems should not undermine the aims of the European General Data Protection
Regulation (GDPR) (European Commission, 2021a). Instead, the GDPR should be seen as an enabler for
implementing trustworthy Al systems. To govern Al systems can be a challenging task in the field of tension
between different internal and external stakeholders, competition, and markets. Regulations should protect the
fundamental rights of humans, but they can also generate tension with regard to international competition and
innovation. Therefore, a successful set of Al guidelines requires an equal balance between technology and
innovation, politics and state, economy and market, and humans and society with their environment (World
Economic Forum, 2019).

The development of Trustworthy Artificial Intelligence (TAIl) systems creates the need of practical tools and
guidelines to initiate the implementation of Al ethics within companies for their products and services. This
article introduces the Trustworthy Artificial Intelligence Implementation (TAIl) Framework to tackle this need.
As such, this research aims to fill a literature gap for management guidance to initiate trustworthy Al
implementation while analysing ethical inconsistencies and dependencies for the planned Al system. Whereas
other research on trustworthy Al (see section 2) has primarily focused on the definition and implementation of
ethical principles, the TAll Framework is comparatively unique given that it considers the holistic perspective
of developing and implementing trustworthy Al systems within organisations. Instead of starting directly with
the implementation of ethical principles for the development of Al systems, the TAIl Framework offers a
management guidance to initiate the trustworthy Al implementation by starting with the analysis of ethical
inconsistencies and dependencies for their planned Al system. The TAIl Framework provides guidance for the
involved stakeholders and considers these dependencies: corporate values, business models, and common
good. In order to do this, this article is structured as follows. Section 2 describes the background to this work,
section 3 explains the trustworthy Al approach of the European Commission, section 4 presents the TAll
Framework, section 5 describes the practical transfer, and finally section 6 concludes the research. Trustworthy
Al can generate major improvements in the areas of humans and society, private and public sectors, research
and academia, availability of data and infrastructure, skills and education, governance and regulation, and funding
and investment (European Commission Al HLEG, 2019a).

2. Background

An Al system should be seen as a socio-technical system whose impact is not only based on its design. Instead,
the system should consider its broader environment, including purpose, training data, functionality and accuracy,
scale of deployment, and the broader organisational, societal and legal context (Council of Europe, 2020). Data
science opens up new ethical challenges in different research areas: the ethics of data, the ethics of algorithms,
and the ethics of practices (Floridi & Taddeo, 2016). To prevent ethical inconsistencies during and after the
development of Al systems, the implementation of Al ethics should be accomplished with the support of a
multidisciplinary meta perspective by the key stakeholders. Starting with the translation of existing ethical
principles does not lead to a common good solution for all as it focuses on already designated areas. For
example, the use of an Al system to optimise animal farming may save costs and increase output but should also
question systemic relationships to animal rights, diseases, environmental aspects, and dignity. Al ethics is a part
of the ethical operation of a company. The existence of ethical guidelines is not a guarantee of utilisation and
strongly grounded principles require legal mechanisms for implementation (Hagendorff, 2020). Al regulation
approaches that take the social contract into account are ranked among the most open ones to interact with
society in coproduction with the government (Delipetrev et al., 2020). Research to address the multidisciplinary
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topic of Al ethics to embed political and societal context (Delipetrev et al., 2020) confirms that the answer of
ethics implications of Al technologies requires a mix of law, design, and education (Calo, 201 |). Besides making
laws, the importance of discussions with society and academia to gain constant feedback is highlighted
(Delipetrev et al., 2020).

More than 80 Al ethics initiatives published ethical principles and guidelines for Al system development and
deployment (Hagendorff, 2020; Mittelstadt, 2019; Floridi et al., 2018; Twomey & Martin, 2020; Kl Strategie
Deutschland, 2020; European Union Agency for Fundamental Rights, 2020; Hickok, 2021; Cihon et al., 2020;
Ryan & Stahl, 202 |; Thiebes et al., 2021). Many initiatives envision to translate ethical high-level principles and
abstract requirements, for example: fairness, transparency, or accountability, into mid- or low-level design
requirements (Mittelstadt, 2019). The development of Al systems does not have empirically proven methods
for translating principles into practical implementation (Mittelstadt, 2019). Needs and norms cannot be derived
directly from mid-level design requirements without accounting for technology, context, application, and local
norm elements. This requires normative decisions and the identification of coherences between principles,
norms, and facts at each stage of the translation (Mittelstadt, 2019). Therefore, the Al ethics implementation
has some challenges ahead, and a common alignment of some high-level principles is only a first small step as
shared principles are no guarantee for a trustworthy Al system implementation. Most of the tools and methods
for implementing ethical principles lack usability and do not provide enough practical support (Morley et al.,
2019; Vakkuri et al., 2019). To implement Al ethics with a top-down approach (from general legal regulations
to Al system developers) is more difficult than a bottom-up approach that starts with the requirements and
settings within specific use-cases and applications (Mittelstadt, 2019). Empirical multidisciplinary bottom-up
research might increase the speed of Al ethics implementation as it focuses directly on the needs and challenges
of Al system developers. Besides giving attention to Al ethics on the development and deployment level,
companies need to broaden their focus to the organisational ethics perspective. As Al engineers and developers
will be constrained by their employers, Al ethics need to be aligned on the top levels of organisation. Research
shows a big translation, implementation, and accountability gap between practical transfer and guidelines of
ethical principles for Al system developers (Shklovski et al., 202 |; Baker-Brunnbauer, 2021). This requires either
additional skills for engineers or additional resources such as an ‘ethics-officer-in-charge’. The TAll Framework
supports the management of Al system developing companies to take actively the above-mentioned issues into
account.

The implementation of Al ethics differs depending on the used technology, context and risk level of Al systems.
The European Commission proposed six requirements for high-risk Al systems: clear liability and safety rules,
information on the nature and purpose of an Al system, robustness and accuracy of Al systems, human oversight,
quality of training datasets, and the keeping of records and data (European Commission, 2020a). In 2021, the
European Commission released the regulatory framework proposal on Al (European Commission, 202 1b) that
classifies Al applications into four risk levels: minimal, limited, high, and unacceptable risk. High-risk Al systems
will need to fulfil more requirements than others by undergoing a conformity assessment to reach the
registration in the European Union database and to achieve the conformity declaration and CE marking
(European Commission, 2021c). The TAIll Framework supports the management of companies to develop
trustworthy Al systems within each risk level.

3. Trustworthy Al

The European approach to trustworthy Al covers an ecosystem of excellence along the value chain from
innovation and research to creating acceleration funding. Depending on the risk classification, Al systems that
are developed or deployed within the European Union will need to fulfil the upcoming regulations (European
Commission, 2021b). Therefore, the TAIll Framework orientates on the TAIl approach of the European
Commission but can be adapted and used with different regulations and ethical principles. Furthermore,
trustworthy Al will be shaped within an ecosystem of trust based on European fundamental rights and rules.
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This will give users the trust and confidence to use Al systems (European Commission, 2020a). The
implementation of trustworthy Al will gain public trust, clear responsibility, and enable ‘dual advantage’ (Floridi
et al., 2018). Acceptance by the public and adoption of Al systems will be successful if the usage of Al
technologies is seen as a low-risk and has meaningful areas of application (Floridi et al., 2018). The Sectoral
Considerations on the Policy and Investment Recommendation for Trustworthy Al from the European
Commission recommends a close collaboration between the industry and innovation ecosystems for research
and transfer of trustworthy Al systems from ideation to rapid testing to deployment (European Commission Al
HLEG, 2019b). Furthermore, it recommends proceeding within an open innovation culture within
multidisciplinary research teams. The TAIll Framework orientates on the European Commission’s Ethics
Guidelines for Trustworthy Al (European Commission Al HLEG, 2019c) but it is adaptable for others. The
understanding of the European Commission is that trustworthy Al describes a human-centric and trustful
development of Al systems to maximise the Al system benefits and minimise their risks (European Commission
Al HLEG, 2019c). To generate a common understanding of the main terms within the organisation, the author
recommends using a unique definition like the one from the Al High-Level Expert Group (European
Commission Al HLEG, 2019d) what describes trustworthy Al with three components (lawful, ethical and
robust) that should be aligned through the whole Al system’s life cycle (European Commission Al HLEG, 2019c).
The implementation of trustworthy Al should be an agile and continuous cycle during the whole Al system’s life
cycle and covers technical (architecture for trustworthy Al, ethics and rule of law by design, etc.) and non-
technical (regulation, code of conduct, standardisation, certification, education and awareness to foster an
ethical mind-set, stakeholder participation and social dialogue, diversity and inclusive design teams, etc.)
methods (European Commission Al HLEG, 2019c).

4. TAll Framework

The development of trustworthy Al systems creates the need of practical tools and guidelines to initiate the
implementation of Al ethics within companies for their products and services. Whereas other research on
trustworthy Al (see section 2 and 3) has primarily focused on the definition and implementation of ethical
principles, the Trustworthy Artificial Intelligence Implementation (TAIl) Framework considers the holistic
perspective of developing and implementing trustworthy Al systems. The TAIl Framework has been developed
by the author and offers a management guidance to initiate the trustworthy Al implementation by starting with
the analysis of ethical inconsistencies and dependencies for their (planned) Al system along the value chain. The
TAIl Framework contains of twelve steps that will be continuously passed through during the whole Al system’s
life cycle.

The starting point for the implementation of trustworthy Al is the creation of an Al system brief overview
(see Figure |). This document describes the purpose, use case, and used input data of the Al system. The used
and planned source data needs to be defined precisely as it is difficult to implement Al ethics when the training
data consists of biased data (Brandon, 2021). The TAIl Framework is iterative and refers to the whole Al
system’s life cycle. This has the benefit that the first iteration does not require too many details to initiate the
Al ethics implementation. Within the following iterations, more details need to be added to clarify possible
misunderstandings and to sharpen the picture. The defined and aligned company values will be used for the
development of the company’s business model as well as to build a solid ground for the Al system brief
overview. Implementing Al ethics should correlate with a company culture that is based on ethics, morals, and
values. To focus only on the implementation of Al ethics may cause contradictions with other company
decisions. Therefore, it is recommended to see Al ethics as a part of the company values, morals, and adjacent
ethics areas (Lauer, 2021). Otherwise, contradictions arise, such as implementing ethical principles for an Al
system but buying raw material that was produced by disregarding fundamental human rights. Additionally, it is
unclear how a company that acts unethically may (or based on regulations must) implement Al ethics without
distorting the reality. Company management should consent, document, communicate, and transfer the values
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to the company ecosystem (value proposition, stakeholder, supply chain, production etc.) and establish an
internal ethics board that will lead the TAIl.
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Figure I. [teration of the Trustworthy Al Implementation (TAll) Framework for the Al system’s life cycle

To ensure business success, explore the Al system’s ecosystem, and strengthen management’s commitment to
the TAll, a visualised business model should exist from the beginning (Baker-Brunnbauer, 2019). Facilitation
by independent externals supports making decisions in situations where ethical principles and values are
conflicting with each other. The next action is to define and to document the stakeholders. This lists all
internally and externally involved people, groups, departments, companies, organisations, institutions, etc. and
each should name a specific responsible persona. Stakeholders need to be categorised by role (contributor,
responsible person, decision-maker, accountable person, supplier, developer, compliance person, deployer,
user, governor, auditor, etc.). Next it is necessary to justify existing regulations and standards for the specific
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Al system within the area of application. If those exist, the legal requirements and limitations need to be
considered and implemented. Different proposals exist to apply governance models for technological
development and law formulation processes (Delipetrev et al., 2020; European Parliamentary Research Service,
2020; DKE German Commission for Electrical, Electronic & Information Technologies of DIN and VDE, 2020;
Ben-Israel et al., 2020) as well the Coordination Plan on Artificial Intelligence of the European Commission
(European Commission, 2018) to safeguard a high standard of transparency, respect for democratic values, and
legitimacy. It is the implementer’s responsibility to be compliant with legal requirements and therefore this
framework is not liable for the outcome.

The risk assessment of the ethical impact for the Al system is recommended and requires different measures
depending on risk level. Existing legal requirements for the application area and different assessment methods
(Ben-Israel et al., 2020; Mantelero, 2018; Artificial Intelligence Ethics Impact Group AIEl Group, 2020; Krafft &
Zweig, 2019) can be chosen to classify risk and social impact. The risk assessment should consider the Al
system’s potential harm and the affected human groups based on the unintended results of the Al system. Ethical
risk should not be unobservable or unquantifiable (European Parliamentary Research Service, 2020). The rating
is often defined between a low and a maximum impact level. Al systems with a high impact level are called high-
risk applications in literature (European Commission, 2020a; European Commission, 202 1b; Council of Europe,
2020). Evaluating the risk in 2 two-dimensional matrix generates more clarity as the Al system may have different
risk levels depending on the areas of application (Artificial Intelligence Ethics Impact Group AIEI Group, 2020).
An industrial application may be classified as an ethical low risk level, but the Al system may strongly affect
parameters like energy consumption or job replacement.

The systemic assessment of the Al system in compliance with the common good via the Sustainable
Development Goals (SDGs) (United Nations Sustainable Development Goals, n.d.) and the Universal
Declaration of Human Rights (UDHR) (United Nations Universal Declaration of Human Rights, n.d.) will analyse
dependencies and patterns within the organisational ecosystem (Systemic Society, n.d.). The Al system
definition from the Council of Europe (2020) that says the Al system should include its broader environment
and its organisational, societal and legal context, offers a good basis to explore the Al system’s broader impact
on the SDGs and UDHR. During the assessment of the SDGs, organisations will identify to which goals their Al
system will contribute in a positive or negative way. Depending on the application or used technology, some
goals are possibly not fitting for the Al system. Those can be skipped but the evaluation of the Al system’s impact
on the SDGs should be assessed critically. To improve transparency, the documentation of all answers and
future iterations of the TAIl Framework is recommended, which also generates new input. The reflection of
the Al system with the 17 SGDs will broaden perspective, demonstrate the systemic dependencies of resources
that should be used in a sustainable way, and question the connections for possible negative interference
regarding the UDHR. Al ethics is only a part of how the company and its products and services will contribute
to the environment and humanity.

The next step generates the list of ethical requirements and guidelines. Many Al ethics guidelines are already
developed (Fjeld et al., 2020; Hagendorff, 2020; Jobin et al., 2019) and the Al system developer needs to align
which ones fit best based on different factors such as (inter-)national regulations, legal requirements, field of
application, standardisation, etc. Within this research, the European Commission’s approach to achieving
trustworthy Al systems (European Commission, 2020a; European Commission Al HLEG, 2019c¢) has been
chosen. This implies four principles and seven key requirements. The requirements are as follows: human
agency and oversight; robustness and safety; privacy and data governance; transparency; diversity, non-
discrimination and fairness; societal and environmental well-being; accountability (European Commission,
2020a; European Commission Al HLEG, 2019b; European Commission Al HLEG, 2019c). The defined ethical
principles and requirements need to be appropriately translated and transferred for the Al system ecosystem.
This starts with the mapping of the previous defined principles with the application-related ecosystem. It is not
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effective to use a one-size-fits-all approach since, for example, the requirement ‘transparency’ will have different
aspects depending on the use-case, application, and context. Transparency can be understood in different ways,
for example to publish a short statement about the Al system’s algorithm (communication), to make the whole
source code of the Al system’s algorithm public (decision-making-process), or to achieve a certification that’s
state the fulfilment of some requirements for the Al system’s algorithm (comply standards). For the first
iterations it helps to follow checklist questions (European Commission Al HLEG, 2020) and to implement a
specific mapping method in a more progressed iteration. This can be a method such as Values, Criteria,
Indicators, Observables (VCIO) (Artificial Intelligence Ethics Impact Group AIElI Group, 2020), Value Sensitive
Design (VSD) (Umbrello & van de Poel, 2021), Design for Values (Dignum, 2019), Value Sensitive Software
Development (VSSD) (Aldewereld et al., 2015), data-driven research framework (DaRe4TAl) (Thiebes et al.,
2021), applied ethical Al typology (Morley et al., 2019), Artificial Intelligence Regulation (AIR) (Hagendorff, 2020)
etc. Companies will need to take both actions and self-responsibility to make the best-fitting decisions for the
transfer of ethical principles.

After the mapping of the ethical principles, the merge of the previously assessed input factors (Al system brief
overview, stakeholder, justice, risk, common good, ethics) starts. The goal of the merge is to define the current
state, to visualise dependencies, and to plan the next tasks for continuous improvement. The execution verifies,
tests, and implements the results. During the TAIl all considerations and actions should be documented, and
the responsibility of tasks must be clarified to achieve transparency. The execution of a mandatory (cf. Al high-
risk applications (European Commission, 2021b)) or optional certification or safety assessment for the Al
system will increase transparency and trust. Different institutions are working on certification standards
(European Commission, 2020a; Council of Europe, 2020; Cremers et al., 2019; DKE German Commission for
Electrical, Electronic & Information Technologies of DIN and VDE, 2020; Braband & Schabe, 2020). As the Al
system may change during every TAll iteration, the responsible stakeholder for the TAl implementation needs
to reconsider if a new or re-certification (assessment) is required or necessary.

After passing through the last step ‘certification’ of the TAIl Framework (see Figure |) the next iteration starts
with an update of the Al system brief overview or if necessary, the business model. Some parameters will be
changed or updated within future iterations as product, service, market, and society are evolving. The iterations
are endless as long the Al system’s life cycle reaches its end. The area of application, risk assessment, maturity
level of the Al system, and external factors (technology, market, society etc.) will influence the speed and
frequency of the iteration interval that needs to be defined by the Al system developer or deployer. The TAll
Framework and its twelve steps can be used for existing and for future Al systems during the system’s whole
life cycle. Nevertheless, the success of the TAll is based on the defined priority given to Al ethics, planned and
allocatable resources, and the commitment of all core stakeholders to implement and regularly pass through
the TAIl Framework. To improve transparency, a documentation of all answers and future iterations of the TAIl
Framework is recommended by the author. The author proposes to apply the TAll Framework to all risk levels
of Al systems, including low-risk classification with less restrictive actions. Skipping TAIll for low-risk Al systems
should not be considered as it may oversee broader social impacts and dependencies. Al ethics is a part of the
ethical behaviour of the organisation and influences its contribution to the environment and society.

5. Implementation challenges of TAI

Besides following guidance, some challenges for Al system developers and deployers may arise. The
implementation of unintentional negative consequences occurs when Al systems are deployed without
compliance efforts and without a robust governance (Eitel-Porter, 2021). The TAll Framework helps companies
to reduce those unintentional negative consequences by exploring the broader ecosystem and analysis of hidden
dependencies. Companies that are more innovative are exposed to a higher risk of implementing unintentional
negative consequences. Reasons for this are short development cycles, lack of technical understanding, no
established quality assurance, usage of Al outside the original defined context, improper combination of data,
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and unreported concerns of employees (Eitel-Porter, 2021). Ethical Al systems also require strong governance
controls, including process management audit procedures. Implementing (Al) ethics generates costs for Al
system development. Aligning the stakeholders, defining a responsible ethics team, considering interdisciplinary
perspectives, adapting development and testing concepts, etc. requires additional resources. During the
analyses of the TAIl Framework stakeholder step, costs and resources can be planned, calculated and allocated.
Ethical considerations may also conflict with commercial interest. The evaluation of the Al system’s broader
impact, including the ecosystem outside the technical development environment, by using the TAll Framework
supports to identify possible conflicts in an early stage. Finally, the executive management needs to commit and
to make the final decisions.

During the second European Al Alliance Assembly a survey identified the following challenges to Al system
deployment: explainability, trust and accuracy, privacy, ethics, predictive accuracy, and transparency (European
Commission, 2020b). Research shows that the majority of deployed Al systems are neither transparent nor
comprehensible to their users. Rather, they are only interpretable to the engineers used to debug the algorithm
(Bhatt et al., 2020). Using the TAIl Framework explores the implications for common good and analyses affected
stakeholders including the engineers but also targeting the broader audience of non-technicians. A successful
approach is to extend and split transparency and explainability into two layers: a version on a technical level that
is understandable for engineers and another one that is more abstract and understandable for the audience of
non-technicians (Bhatt et al., 2020). Transparency exists in many different forms: data, decision-making process,
communication, etc. and it limits harm and increases people’s trust (Shklovski et al., 2021). Documentation is a
key element for all twelve steps of the TAIl Framework to achieve transparency and requires both a clear
process and a routine ‘when, what, who and how-to’ protocol (Shklovski et al., 2021). Considering the
complexity of Al systems, it is hardly possible to achieve total explainability and it is difficult to determine how
much explainability is required (Shklovski et al., 2021). The analysis of the broader stakeholders (technical and
non-technical) following the TAIl Framework creates an understanding of the needs, expectations and concerns
of the affected groups. Based on the stakeholder interviews, legal requirements, risk assessment and common
good aspects, Al system developer and deployer need to decide about the level of explainability.

Values and ethics should be considered to be inseparable and intertwined. As all stakeholders should have a
common understanding of Al and ethical terms, the author recommends using an aligned definition of specialist
terms. Already this first step can be challenging for companies as there are no commonly agreed definitions.
One approach is to follow the terms of the European Commission (European Commission Al HLEG, 2019d;
European Commission Al HLEG, 2020). Some initiatives propose Al ethics implementation with a ‘technical and
design’ expertise by providing technical concepts for privacy, fairness, etc. (Greene et al., 2019). Technical
definitions or explanations for such technological proposals rarely exist (Hagendorff, 2020) and the results of
practical implementations are unclear. The TAll Framework supports organisations to start exploring Al ethics
from a broader non-technical perspective and makes it possible to deep dive into technical and design
implementations in later iterations. Al ethics implementation will be difficult to solve only with a technical
approach (Mittelstadt, 2019) and there is not a universal implementation formula and it cannot be realised by a
blueprint. The TAll Framework offers a holistic guidance, and the concrete actions need to be aligned depending
on the area of application, context and used Al technology. Accountability is a central topic for the development
of Al systems and data processing, but it comes along with many unanswered questions about the
responsibilities of Al system developers (Shklovski et al., 2021; Baker-Brunnbauer, 2021). As this is a general
challenge for all Al system developer and deployer, a common legal framework that specifies the accountability
is required. During the pass through of the TAIl Framework all important actions that might influence the
accountability should be documented as long as there is no binding legal framework. The risk assessment can
be conducted with the two-axis Risk Matrix (Artificial Intelligence Ethics Impact Group AIElI Group, 2020). It
defines the risk level on the x-axis by the intensity of possible harm (the number of people that are negatively
impacted, the negative impact on society, and the impact on fundamental rights, equality, and social justice).
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The y-axis visualises the dependency of the potentially affected stakeholders on the Al system’s actions and
decisions by considering control (lower demand for regulation as the Al system operates without human
intervention), switchability (possibility of exchanging the Al system and monopolistic dependency to a supplier
or producer) and redress (the time needed to understand and correct an unintended Al system outcome). Al
systems with the same Al technology can be assigned to different risk levels. Therefore, the application context
and area, purpose, training data, and the Al system requirements for the risk assessment needs to be included.
Al high-risk applications will need to undergo an extra certification to gain the CE marking for distribution and
usage within the European Union (European Commission, 202 1b). The TAIl Framework supports companies
developing trustworthy Al systems before undergoing the conformity assessment.

Without existing legal regulations, the classification as well as the whole Al ethics implementation is not binding
but helps companies prepare for upcoming regulatory implementation, managing their product portfolio, and
improving their social impact (Baker-Brunnbauer, 2021). Engineers need to engage openly with internal and
external stakeholders on how ethical principles can be implemented. Their organisation should support this
engineer engagement, expand documentation practices, and should enable support and exchange with public
authorities, organisations and stakeholders (Shklovski et al., 2021). The TAIll Framework can be used in
stakeholder workshops to introduce the participants in Al ethics, its challenges and to generate an overall
understanding of the trustworthy Al implementation requirements. All stakeholders are responsible for sharing
their opinions and for making specific proposals for accountable structures. Therefore, organisations need to
encourage a culture of open learning and ensure the distribution of responsibility and accountability within the
company by implementing standards, assessments, documentation, and testing (Shklovski et al., 2021). Besides
the Al system’s development life cycle, the Technology Readiness Level (TRL) of the Al technology itself needs
to be assessed (Martinez-Plumed et al., 2020). Each of the ethical principles needs to be translated into design
and technical requirements that reflects the principles’ aim (Anabo et al., 2019; La Fors, 2019). This requires a
translation in the level of abstraction from principles to micro ethics (Hagendorff, 2020) for reducing abstract
norms and generating a Minimum Viable Ethical Product (MVEP) that is useful for people with diverse
backgrounds (Jacobs & Huldtgren, 2021). Al system ideation and development workshops using the TAll
Framework generate additional value of sustainability and common good along the value proposition and its
technical feature set. The TAIl Framework evolves its power by being used in an early stage of the Al system
development to include the broader perspectives of involved stakeholders along the value chain, legal
requirements, risk consequences and common good from the beginning. Non-transparent and
incomprehensible Al systems will never be socially acceptable because humans will feel controlled by them
(Floridi & Taddeo, 2016).

6. Conclusion

Talk about Al ethics is increasing, and management consulting companies view the topic as a future game
changer for companies. Empirical research shows that the practical implementation of Al ethics is lagging, and
that companies are in the early stage of seeking out guidance. The Trustworthy Al Implementation (TAIl)
Framework initiates this process and supports management in orienteering and implementing Al ethics within
their organisation. With the TAIl Framework the management team and its ethics board can explore the
systemic dependencies inside and outside their organisation. TAIl cannot change a purposefully unethical
company strategy and it supports those whose intention is to take self-responsibility for the environment and
its living beings. Management needs to generate awareness and implement ethical guidelines within their
organisation. During the assessments the focus is on questions that cannot be easily answered. Diverse teams
and knowledge plus independent consultancy support the implementation of TAI. The arising questions and
outcomes must be aligned with applicable laws and regulations. The implementation of TAI requires a strong
long-term company commitment to the development, deployment, and usage of trustworthy Al systems.
Tensions between principles and values may arise between the assessment and implementation of trustworthy
Al as there is no solution that fits for all Al systems. Stakeholders should analyse the ethical dilemmas with
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evidence-based reflections and avoid making random decisions. Challenges may arise during the translation and
implementation of the multidiscipline topic as values, morals, and ethics are not understandable for Al systems
by default and commercial interest may generate tensions. A company’s culture and its values as well their
business model will strongly influence the success of trustworthy Al implementations.
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