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Ethical principles of the engineering profession
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[bookmark: bookmark0][bookmark: bookmark1]“The ‘ethical principles’ provide engineers with guidance and support them in assessing conflicts of responsibility.”
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Preamble
	Recognizing that science and technology are essential factors for shaping the present and future, engineers acknowledge their specific responsibility. They base their professional activities on the ethical principles and criteria formulated in these principles and follow them consistently and actively in practice.
They take into account their ethical responsibility, especially in view of the new challenges of sustainability and the increasing autonomy of technical systems across disciplines.
	
	These principles provide engineers with guidance and support them in assessing conflicts of responsibility.
The VDI (Verein Deutscher Ingenieure, the Association of German Engineers) promotes measures to educate, advise, mediate and protect stakeholders in all questions of technology responsibility. The association is therefore committed to establishing dialogue procedures between science, business, politics and society for the design and use of technology.
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	Responsibility



“Engineers are aware that when operational and strategic support and decision-making services are delegated to autonomous AI-based systems, responsibility ultimately remains with people.”
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	1.1 Engineers act responsibly with regard to the possible consequences of their professional work. They fulfil their specific duties due to their competence and expertise in their role as experts.
1.2 They bear responsibility towards their employers and employees, their clients and contractors, their colleagues, their profession, the users of technology and towards today’s society, future generations and the environment.
1.3 They respect the law and laws of the country in which they operate, as long as this law and/or these laws does not/do not contradict international conventions. They know and observe the framework conditions relevant to their work, such as standards, regulations and rules, and are committed to compliance within their area of responsibility. In addition, based on their professional competence, they play an advisory and critical role in drafts and in the further development of legal and political requirements. This also applies in particular to new regulations in the course of the development of autonomy of technical systems.
	
	1.4 They acknowledge their duty to develop inventions and solutions that are technically reasonable and socially useful. They ensure quality, reliability, safety, economic efficiency, environmental compatibility and professional documentation of products, functions and processes. They play a responsible role in improving the performance characteristics of products, functions and processes, also by identifying alternative solutions, opening up new search areas and preventing the risks of undesirable developments and deliberate abuse. They are jointly responsible for ensuring that the users of the products are adequately informed about the intended use and relevant risks.
1.5 They are also aware that when operational and strategic support and decision-making services are delegated to autonomous AI-based systems, responsibility ultimately remains with people. They ensure that decisions made by AI systems are always comprehensible and plausible. They also have a share of responsibility for the systemic effects - not only of the developed subsystem itself, but also for its effects in an overall system or network.
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	Orientation
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“Engineers are aware that criteria and indicators for different values are not predetermined dogmatically, but must be determined, weighed and reconciled in social dialogue.”
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	2.1 Engineers are aware of the interaction of technical systems with ecology, economy and society. They take appropriate criteria into account when designing technology and consider the consequences for future generations. Values such as functionality, economy, prosperity, safety, health, environmental quality, personality development and social quality as well as any resulting conflicts are taken into account by them.
2.2 In case of value conflicts: Engineers basically orient their work on maintaining the conditions for self-responsible human actions. Conversely, actions and conditions that develop into “constraints” and allow only a mere reaction must be avoided. Only various options of action allow freedom of choice and pluralism beyond foreign determination, especially for future generations.
2.3 Engineers respect the universally ethical ranking:
· human rights and environmental protection before benefit considerations,
· public good before private interests and
· sufficient safety before economy and mere functionality.
They are aware that criteria and indicators for different values are not predetermined dogmatically, but must be determined, weighed and reconciled in social dialogue.
	
	2.4 The responsibility of engineers is based on limits that are given within the framework of general ethical responsibility. This prohibits, among other things, the development of products for exclusively immoral use, recognizable, for example, by international ostracism. Unpredictable risks and potential risks that cannot be controlled or appear to be allowed (obligation to take precautions).
2.5 In addition to the traditional values, the following values have a specific significance in the design of the essential interfaces (human-machine, machine-machine, human-cloud, machine-cloud) for autonomous AI-based systems:
· explainability,
· transparency,
· accountability,
· reliability,
· safety,
· data privacy,
· cybersecurity,
· fairness.
The traceability of decision-making processes is also a necessary prerequisite for fulfilling these values.
The relevance of these values results from the duty of precaution of engineers in view of uncertainties in system development and the necessary guarantee of resilience. The generation of knowledge must not be left to autonomous AI systems alone. AI must only support its users efficiently and effectively.
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	Implementation into practice
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“The role responsibility of engineers requires more than just professional competence - among other things ethical, social, interdisciplinary and intercultural competencies.”
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Implementation into practice
	3.1 The role responsibility of engineers requires more than just professional competence - among other things ethical, social, interdisciplinary and intercultural competencies. They strive to acquire, maintain, and improve these skills as they continue to develop personally. Contradictory interests and ideas for technical evaluation and design are discussed and weighed in interdisciplinary, international and intercultural dialogues. Engineers acquire and maintain the competences to stimulate such discussions and to contribute constructively to them.
3.2 Engineers are aware of the legal significance of engineering and scientific principles and guidelines. Numerous general formulations in environmental, technical and labour law refer to necessary concretisations, such as “state of the art” or “harmful environmental effects”. Engineers support this on the basis of their professional judgement. They note that labour law is governed by a professional code - and this, in turn, by private law agreements.
	
	3.3 In moral conflicts at work that cannot be resolved in the immediate employment relationship, engineers use institutional support. An initial consultation office that helps find solutions could prevent escalations in these conflicts. In the event of an emergency, the last resort must be the establishment of publicity or even the refusal to cooperate.
3.4 Engineers promote and shape education about technical-social connections and technical-ethical reflection in schools and universities, in companies and associations as well as in the public sphere. The new models of open engineering, open innovation and open education correspond to this.
3.5 They contribute to the further development and adaptation of professional ethics principles and guidelines and they participate in relevant consultations at national and international level. The development of autonomous AI-based systems creates a current and intensive need for action.
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