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Abstract: 
 This research project explores the ethical implications and development in technology 
science through an applied ethics lens, emphasizing the significance of understanding the complex 
interplay between innovation and ethical considerations. Through the analysis of case studies 
spanning various emerging technologies, including facial recognition technology, genetic 
engineering, surveillance technology, autonomous vehicles, and healthcare technology, the study 
highlights the importance of transparent and accountable approaches to technology development. 
The findings underscore the need for holistic ethical assessments, robust legal frameworks, and 
stakeholder engagement to ensure that technological innovation aligns with societal values and 
promotes individual and community well-being. By integrating ethics into the fabric of technology 
science, this research aims to contribute to a more inclusive, equitable, and sustainable future where 
technological progress serves the greater good. This study holds implications for policymakers, 
industry practitioners, and the general public, offering insights into navigating ethical dilemmas in 
the ever-evolving landscape of technology. 
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Introduction: 

Ethics, derived from the Greek 'Ethica' and Latin 'Ethos', is pivotal in understanding human 

conduct and moral philosophy. It delves into customs, habits, and values, aiming to define concepts 

like right, wrong, virtue, and vice. Ethics, synonymous with moral philosophy, seeks to answer 

fundamental questions concerning human morality and behavior. Normative ethics seeks to establish 

universal moral standards, evaluating actions through various theories such as duty-based 

deontology, outcome-focused consequentiallism, and character-driven virtue ethics. Meta-ethics 

precedes normative ethics, examining the semantics and concepts in moral discourse, as well as 

delving into the logical foundations of moral reasoning. These approaches collectively deepen our 
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understanding of morality and guide ethical decision-making. Applied ethics, emerging as a pivotal 

branch of philosophy, addresses real-life moral dilemmas utilizing ethical theories such as 

Utilitarianism, Deontological ethics, and Virtue ethics. Originating in the 1970s, it employs 

philosophical methods to resolve societal issues spanning various domains including environment, 

business, media, engineering, and medicine. The essence of applied ethics lies in its practical 

approach towards moral problems, emphasizing the application of ethical standards with 

consideration for the well-being of all stakeholders. It serves as the vital link between theoretical 

moral principles and practical decision-making processes, imbuing norms with practical significance. 

The nature of applied ethics is contingent upon societal values, requiring a nuanced understanding of 

contextual factors and areas of application. It underscores the importance of honesty, integrity, and 

responsibility in ethical decision-making while acknowledging the influence of individual and social 

characteristics, cultural contexts, and environmental factors. Applied ethics advocates for ethical 

decisions that uphold principles of justice, respect, and social utility, aiming to minimize harm and 

maximize long-term good. It prioritizes the achievement of social interests and the humanization of 

individuals for collective betterment. In its scope, applied ethics encompasses diverse fields such as 

business, media, environment, engineering, medicine, and law, giving rise to specialized disciplines 

like business ethics, environmental ethics, and medical ethics. Its methodology involves a three-step 

process of acquiring knowledge, applying moral theories, and reaching decisions based on available 

courses of action. In conclusion, applied ethics offers a comprehensive framework for navigating 

complex moral issues in contemporary society, promoting ethical behavior and contributing to the 

advancement of human welfare. 

Philosophical Considerations in Technology: 

In the contemporary landscape, understanding the intricate relationship between philosophy, 

technology, and society is imperative. As WilfridSellars aptly remarked, philosophy endeavors to 

unravel the interconnectedness of things in the broadest sense. In this pursuit, technology emerges as 

a pivotal force shaping not only our economy but also our culture. Over the past two centuries, the 

philosophy of technology has primarily focused on dissecting the impact of technology on society 

and culture, aligning itself with the humanities' overarching perspective. However, a new branch of 

the philosophy of technology has emerged, delving deeper into the essence of technology itself. This 

analytical approach seeks to comprehend both the act of creating artifacts and the nature of these 

creations, drawing inspiration from fields like the philosophy of science and decision-making theory. 

This article embarks on a journey to explore the ethical dimensions and developmental trajectory of 

technology through an applied ethics lens. By examining the historical evolution of technology 

alongside its societal and ethical ramifications, we aim to shed light on the profound implications of 

technological advancement. Our inquiry navigates through the intricacies of how technology shapes 
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our world, intertwining with philosophical inquiries and societal concerns. Drawing distinctions 

between the realms of science and technology, we challenge the notion that technology merely 

applies scientific principles. Through pivotal discussions in the philosophy of technology, we discern 

technology's unique orientation towards what ought to be, contrasting with science's focus on what 

is. This differentiation underscores the need for a nuanced understanding of technology's role in 

shaping our ethical landscapes and developmental trajectories. As we embark on this exploration, we 

acknowledge the complexity and urgency of grappling with the ethical implications of technological 

progress. Our endeavor is not merely academic but rooted in the imperative to navigate the ethical 

complexities of our technological age. Through a multidisciplinary lens encompassing philosophy, 

ethics, and technology, we endeavor to unravel the ethical implications and developmental 

trajectories of technology in contemporary society. This introduction sets the stage for an in-depth 

analysis of the intertwined nature of technology, ethics, and societal development, offering insights 

into the ethical dimensions of technological progress.  

Analyzing the intricate relationship between science, technology, and engineering, this article 

delves into the nuanced perspectives of analytic philosophy regarding the nature and essence of 

technology. Drawing from the works of prominent philosophers such as Mario Bunge, Ian Jarvie, 

and others, it explores key questions surrounding the epistemological status of technological 

statements and the demarcation between technological and scientific assertions. The discourse 

encompasses discussions on substantive and operative theories in technology, the role of tacit 

knowledge, and the distinction between "knowing that" and "knowing how." Furthermore, it 

investigates the socio-cultural critiques of technology and the concept of technological determinism. 

Finally, it highlights the interdisciplinary nature of engineering design, emphasizing the integration 

of scientific knowledge with other forms of engineering design knowledge. Through a 

comprehensive examination, this article aims to provide valuable insights into the philosophical 

foundations of technology and its implications for society. 

The rapid evolution of technology in recent decades has significantly impacted various 

aspects of human life, sparking intense debates on ethics and safety. Biotechnological advancements 

like stem cell research and genetically modified organisms (GMOs) have been subjects of 

controversy, highlighting the need for ethical considerations. The World Economic Forum's 

recognition of top emerging technologies for 2015 underscores both the potential benefits and ethical 

dilemmas associated with technological progress. While advancements like precise genetic 

engineering and drone safety systems offer solutions to previous ethical concerns, they also raise 

new issues such as increased drone use and autonomy. Advancements in artificial intelligence (AI), 

robotics, and additive manufacturing methods present opportunities for improving human-machine 

interaction and work processes. However, they also raise ethical questions regarding human control 
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and the necessity for regulation and transparency. Furthermore, emerging technologies in 

biomaterials and genome-based treatments offer promising medical advancements but also raise 

concerns about privacy, security, and healthcare accessibility. As technology continues to advance, it 

will reshape our understanding of biology, manufacturing, and global geopolitics. While innovation 

brings benefits, sustainable development, addressing inequality, and ethical governance are 

paramount. Political commitment and regulatory frameworks play a crucial role in navigating the 

ethical and societal implications of emerging technologies, ensuring human dignity and equality. 

The interplay between technology and ethics has become increasingly complex and 

consequential in our rapidly evolving world. As technological innovations continue to transform 

every facet of our lives, from artificial intelligence to social media platforms, the ethical implications 

of these advancements cannot be overlooked. This research project, titled "Exploring the Ethical 

Implications and Development in Technology Science: An Applied Ethics Perspective," aims to 

delve into this complex intersection. In this introduction, we provide a comprehensive overview of 

the topic, highlighting the relentless pace of technological advancement and its profound impact on 

society. We discuss the importance of ethical considerations in technology science, emphasizing the 

need for robust ethical frameworks to guide the responsible development, deployment, and 

governance of emerging technologies. By upholding ethical principles such as autonomy, privacy, 

fairness, transparency, and accountability, we can navigate the ethical challenges posed by 

technological progress and ensure that technology serves the greater good. 

Literature Review: 

Stahl and Eke (2024) conducted a comprehensive examination of the ethical implications 

surrounding ChatGPT, a generative conversational AI system, in their article titled "The ethics of 

ChatGPT - Exploring the ethical issues of an emerging technology." Employing well-established 

methodologies for analyzing the ethics of emerging technologies, the study systematically reviewed 

potential benefits and concerns associated with ChatGPT. By integrating ethical issues identified by 

Anticipatory Technology Ethics, Ethical Impact Assessment, and Ethical Issues of Emerging ICT 

Applications with AI-specific considerations, the analysis scrutinized ChatGPT's capacity to generate 

humanlike text and engage in seamless interactions. While recognizing the potential for ChatGPT to 

offer substantial societal and ethical advantages, the study also highlighted significant ethical 

apprehensions across various domains, including social justice, individual autonomy, cultural 

identity, and environmental impact. Notably, the analysis identified critical concerns such as 

responsibility, inclusion, social cohesion, autonomy, safety, bias, accountability, and environmental 

sustainability. In contrast to the prevailing discourse, which often focuses narrowly on issues like 

authorship, this study unearthed a more comprehensive spectrum of ethical considerations that 

warrant attention. The findings align with emerging research and industry priorities concerning the 
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ethics of generative AI, underscoring the importance of engaging diverse stakeholders and adopting a 

holistic approach to assessing benefits and risks during the development of AI applications. The 

paper advocates for sustaining a broad, balanced ethics perspective to guide discourse and action 

surrounding impactful emerging technologies like ChatGPT, emphasizing the necessity of multi-

level policy interventions to promote positive outcomes. This study provides a rigorous and 

insightful foundation for navigating the ethical complexities inherent in the deployment of ChatGPT 

and similar AI technologies.   

In the symposium introduction "Business and the Ethical Implications of Technology" 

conducted by Kirsten Martin, Katie Shilton, and Jeffery Smith critically examine the role of firms 

and managers in the design, development, and dissemination of technology, particularly digital 

technologies. The authors emphasize the importance of understanding the ethical choices firms face 

in the rapidly evolving landscape of technological development and deployment. They highlight the 

interdisciplinary nature of technology ethics, drawing from fields such as science and technology 

studies, engineering, computer science, critical management studies, and law. By exploring themes 

shared across the symposium articles, the introduction provides insights into the complex 

intersection of technology and business ethics. Furthermore, it underscores the contributions of both 

business ethics and technology studies in enhancing our understanding of the ethical implications of 

technology. The symposium introduction sets the stage for deeper exploration into the ethical 

challenges and responsibilities of firms in shaping the development and use of technology, offering 

valuable insights for future research in both fields. This review provides a concise and 

comprehensive overview of the symposium's objectives, themes, and contributions, making it a 

valuable resource for scholars and practitioners interested in the ethical dimensions of technology in 

business contexts.  

The report "Ethical Perspective on Science, Technology and Society: A Contribution to the 

Post-2015 Agenda" by the World Commission on the Ethics of Scientific Knowledge and 

Technology (COMEST) provides a comprehensive examination of the interplay between science, 

technology, and society from an ethical standpoint. Delving into longstanding concerns regarding 

science governance and the science-society relationship, the report reflects the culmination of 

discussions held since the Commission's inception, with successive drafts refined through sessions 

from 2008 to 2014. With a mandate to finalize the document, COMEST's Science Ethics Working 

Group revised and presented the draft during the 8th Extraordinary Session in October 2014. The 

subsequent adoption of the revised document as a "working document" underscores its relevance in 

informing the revision of the Recommendation on the Status of Scientific Researchers (1974) and its 

potential contribution to shaping the post-2015 agenda. This meticulous process of deliberation and 

refinement underscores the importance of ethical considerations in navigating the complex 
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intersections of science, technology, and society. The report serves as a valuable resource for 

policymakers, scholars, and stakeholders seeking to address ethical challenges in contemporary 

science and technology landscapes. 

Dasić and Stankovic (2023) delve into the intricate relationship between science, technology, 

and ethics in their article titled "Ethical Aspects of Science and Technological Innovations." They 

emphasize the indispensable roles of both science and ethics in the progression of civilization, noting 

that while science relies on logical argumentation and empirical evidence, ethics guides human 

behavior based on moral principles and ideals. The authors assert that as science advances, it 

inevitably poses ethical dilemmas that necessitate attention. Consequently, they argue for a nuanced 

understanding of the interconnectedness between science, technology, and ethics, stressing the 

importance of addressing moral implications alongside scientific progress. Moreover, Dasić and 

Stankovic underscore the urgency of reevaluating societal attitudes toward nature and the 

environment to mitigate the adverse impacts of rapid technological development on global 

ecosystems. Their analysis calls for a holistic approach to navigating the ethical challenges arising 

from scientific and technological innovation, highlighting the imperative of fostering a sustainable 

and ethically responsible future for humanity. 

Significance of the study:  

In the contemporary landscape of rapid technological advancement, understanding the ethical 

implications of emerging technologies is of paramount importance. This research project aims to fill 

a crucial gap in scholarly literature by providing a comprehensive examination of the ethical 

dimensions inherent in technology science. By adopting an applied ethics perspective, this study 

delves into the intricate ethical challenges posed by innovations in fields such as artificial 

intelligence, biotechnology, and surveillance technology. Through critical analysis and empirical 

investigation, we seek to shed light on the complex interplay between technological progress and 

ethical considerations. This research holds significance not only for academics but also for 

policymakers, industry practitioners, and the general public, offering insights into navigating ethical 

dilemmas in the ever-evolving landscape of technology. 

The primary purpose of this study is to elucidate the role of applied ethics in guiding ethical 

decision-making and fostering responsible conduct in technology science. By examining real-world 

scenarios and case studies through the lens of ethical principles and frameworks, this research aims 

to provide actionable insights for stakeholders involved in technology development and regulation. 

Through the identification of strategies and best practices for addressing ethical concerns, this study 

seeks to contribute to the promotion of ethical development and innovation in technology science. 

Ultimately, this research endeavors to bridge the gap between theory and practice, offering practical 

guidance for navigating the ethical complexities inherent in technological advancement.  
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Objectives of the Study: 

To achieve this overarching goal, the specific objectives of the study include: 

1. To analyze and identify the ethical implications of selected emerging technologies such as 

artificial intelligence (AI), biotechnology, and surveillance technology. 

2. To examine the role of applied ethics in guiding ethical decision-making and responsible 

conduct in technology science. 

3. To investigate the ethical considerations and challenges associated with emerging 

technologies such as artificial intelligence, biotechnology, and nanotechnology. 

4. To explore strategies and best practices for addressing ethical concerns and promoting ethical 

development in technology science. 

5. To offer recommendations for policymakers, researchers, practitioners, and other 

stakeholders to foster a more ethical approach to technology innovation and deployment. 

Methodology: 

This study adopts a qualitative research approach to explore the ethical implications and 

development in technology science from an applied ethics perspective. The data collection process 

involves gathering information from various sources, including books, research papers, conference 

proceedings, case studies, and internet resources. A total of seven case studies have been selected to 

provide a comprehensive understanding of the ethical challenges and opportunities associated with 

emerging technologies. Narrative techniques are employed to analyze the findings and draw 

conclusions regarding the ethical dimensions of each case study. This qualitative methodology 

allows for a deep exploration of the nuanced ethical considerations in technology science, offering 

insights into the complex interplay between innovation, societal values, and ethical principles. 

Historical Overview of Ethical Considerations in Technology: 

Throughout history, ethical considerations have been intertwined with technological 

advancements, shaping the trajectory of human progress. From the ancient civilizations' ethical 

debates over the use of early tools and agricultural practices to the ethical dilemmas posed by the 

Industrial Revolution, society has grappled with the moral implications of technological innovation. 

The Renaissance period saw a resurgence of interest in ethics and morality, prompting philosophers 

and scholars to reflect on the ethical dimensions of scientific discovery and technological 

development. The 20th century witnessed unprecedented technological leaps, including the advent of 

electricity, telecommunications, and computing, which raised new ethical questions surrounding 

privacy, safety, and equity. Ethical concerns reached a pinnacle during the atomic age and the 

development of nuclear weapons, leading to widespread debates on the ethical responsibilities of 

scientists and policymakers in harnessing technology for destructive purposes. This historical 

perspective underscores the enduring significance of ethical considerations in technology and serves  
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as a foundation for contemporary discussions on the ethical implications of emerging technologies. 

Analysis of Existing Ethical Frameworks in Technology Ethics: 

In contemporary discourse, various ethical frameworks have been proposed to guide ethical 

decision-making in technology development and deployment. Utilitarianism, deontology, virtue 

ethics, and consequentialism are among the prominent ethical theories applied to technology ethics. 

Utilitarianism emphasizes the maximization of overall happiness or utility, often leading to debates 

over the trade-offs between individual rights and societal benefits in technological interventions. 

Deontological approaches, on the other hand, prioritize adherence to moral rules and principles, 

raising questions about the ethical boundaries of technological innovation and the protection of 

human rights. Virtue ethics focuses on the character and intentions of the actors involved, 

highlighting the importance of cultivating ethical virtues such as honesty, integrity, and empathy in 

technological endeavors. Consequentialist perspectives assess the moral worth of actions based on 

their outcomes, prompting considerations of the long-term impacts and unintended consequences of 

technological advancements. While these ethical frameworks offer valuable insights into technology 

ethics, their application to emerging technologies requires careful scrutiny and adaptation to address 

novel ethical challenges and dilemmas. 

Analysis of Selected Emerging Technologies: 

Artificial Intelligence (AI), one of the most rapidly advancing fields in technology science, 

presents a myriad of ethical implications. The ability of AI systems to autonomously process data 

and make decisions raises concerns regarding accountability, transparency, and bias. Ethical 

considerations in AI development encompass issues such as privacy infringement, algorithmic bias, 

and the potential for autonomous systems to cause harm or act in ways contrary to human values. 

Additionally, questions arise regarding the ethical responsibility of AI developers and users in 

ensuring the fair and equitable deployment of AI technologies across diverse societal contexts. 

Biotechnology, another prominent area of technological advancement, introduces ethical dilemmas 

related to genetic manipulation, bioengineering, and biomedical research. Ethical concerns in 

biotechnology encompass issues such as genetic privacy, the commodification of life, and the ethical 

boundaries of gene editing technologies like CRISPR-Cas9. Moreover, the potential for 

biotechnological advancements to exacerbate existing social inequalities and create new forms of 

discrimination underscores the importance of critically analyzing the ethical implications of 

biotechnological innovation. 

Identification of Ethical Concerns Associated with Each Technology: 

Surveillance technology, fueled by advancements in data analytics, sensor technology, and 

facial recognition, raises profound ethical questions regarding privacy, autonomy, and societal 

control. The widespread deployment of surveillance technologies in public spaces, workplaces, and 
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digital environments has led to concerns about mass surveillance, data exploitation, and the erosion 

of individual freedoms. Ethical considerations in surveillance technology extend to issues such as 

consent, proportionality, and the potential for discriminatory surveillance practices targeting 

marginalized communities. Furthermore, the proliferation of surveillance technologies poses 

challenges to democratic governance and civil liberties, prompting calls for greater transparency, 

accountability, and regulatory oversight. Addressing the ethical concerns associated with AI, 

biotechnology, and surveillance technology requires interdisciplinary collaboration, stakeholder 

engagement, and the development of robust ethical frameworks capable of guiding responsible 

innovation and mitigating the potential harms of technological advancement. 

Ethical Implications of Emerging Technologies: Balancing Benefits and Risks: 

Emerging technologies such as artificial intelligence (AI), biotechnology, and 

nanotechnology hold the promise of transformative change across numerous domains of human life. 

Yet, with these advancements come intricate ethical considerations that demand careful scrutiny. In 

this chapter, we embark on an exploration of the ethical dimensions of these technologies, 

meticulously evaluating both their potential advantages and drawbacks.Artificial Intelligence (AI) 

emerges as a beacon of innovation, offering prospects of enhanced healthcare delivery, heightened 

productivity, and more informed decision-making processes. Its capabilities in accurate diagnostics, 

tailored treatments, and optimized resource management present vast opportunities. However, the 

ethical terrain surrounding AI is rife with challenges, ranging from algorithmic biases and privacy 

violations to broader societal concerns like job displacement and the ethical implications of 

autonomous weaponry. 

Biotechnology, centered on the manipulation of biological systems, unveils transformative 

prospects in human health, agriculture, and industry. From groundbreaking gene-editing techniques 

to the personalized approach in medicine, biotechnology holds the potential to revolutionize 

healthcare practices and agricultural methodologies. Nevertheless, ethical dilemmas arise, 

encompassing contentious gene-editing debates, biosecurity threats, and the ethical boundaries 

surrounding genetic manipulation and its commercialization. 

Nanotechnology, operating at the molecular level, offers a gateway to innovative materials, 

devices, and systems with applications ranging from medicine to energy production. While 

nanotechnology presents solutions to pressing global challenges, ethical concerns loom large. 

Environmental and health risks, along with societal implications concerning nanotechnology's rapid 

advancement and potential misuse, underscore the importance of ethical deliberation in its 

development and application. Through a comprehensive examination of the benefits and risks 

associated with each technology, it becomes apparent that ethical considerations serve as guiding 

principles in their responsible advancement. By scrutinizing regulatory frameworks and ethical 
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guidelines, our aim is to foster a deeper comprehension of the ethical intricacies inherent in the 

progression of emerging technologies.  

Case Studies: 

Case Study 1: Ethical Implications of Facial Recognition Technology in Law Enforcement: 

Facial recognition technology has become increasingly prevalent in law enforcement for 

identifying individuals in public spaces. However, its deployment raises significant ethical concerns 

regarding privacy, civil liberties, and potential biases. In one instance, a city implemented facial 

recognition software to monitor public areas for suspected criminals, aiming to enhance public 

safety. However, the technology disproportionately targeted marginalized communities, leading to 

wrongful arrests and heightened tensions between law enforcement and the community. This case 

underscores the ethical dilemma of balancing security needs with individual rights and the potential 

for technology to exacerbate societal inequalities. It highlights the importance of ethical 

considerations in the development and deployment of surveillance technologies, urging policymakers 

and developers to address biases and ensure transparency and accountability in their use. 

Case Study 2: Genetic Engineering in Agriculture: Balancing Innovation with Environmental 

and Ethical Concerns: 

Genetic engineering has revolutionized agriculture by enhancing crop yields, pest resistance, 

and nutritional content. However, the widespread adoption of genetically modified organisms 

(GMOs) raises ethical dilemmas surrounding food safety, environmental impact, and socio-economic 

equity. In a specific case, a biotechnology company developed genetically modified seeds resistant to 

a prevalent pest, offering promises of increased agricultural productivity and reduced pesticide 

usage. While the technology showed potential benefits, concerns arose regarding its long-term 

ecological effects, such as the unintended spread of modified genes to wild populations and the loss 

of biodiversity. Additionally, ethical considerations emerged concerning the control of seed patents 

by large corporations, potentially disadvantaging small-scale farmers and exacerbating socio-

economic disparities. This case highlights the complex interplay between technological innovation, 

environmental sustainability, and social justice, emphasizing the need for holistic ethical assessments 

in agricultural biotechnology development and regulation.  

Case Study 3: Biotechnology and Genetic Engineering: The CRISPR Baby Controversy: 

The development of CRISPR-Cas9 gene-editing technology has revolutionized the field of 

biotechnology, offering unprecedented opportunities to manipulate the human genome. However, its 

application in human germline editing has raised profound ethical concerns. One prominent case 

study is the controversy surrounding the birth of the world's first genetically modified babies in 

China. A scientist used CRISPR technology to edit the genes of embryos, purportedly conferring 

resistance to HIV. The announcement sparked widespread condemnation from the scientific 
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community and raised questions about the ethical boundaries of genetic manipulation. Critics argued 

that the experiment lacked sufficient ethical oversight, posed unknown risks to the children's health, 

and opened the door to eugenic practices. This case underscores the ethical complexities inherent in 

genetic engineering and the imperative for transparent and responsible research practices to ensure 

the ethical development of biotechnologies. 

Case Study 4: Surveillance Technology and Civil Liberties: The Snowden Revelations: 

The revelations made by Edward Snowden regarding government surveillance programs have 

ignited a global debate on the balance between national security and individual privacy. Snowden, a 

former NSA contractor, exposed the extensive surveillance capabilities employed by government 

agencies to collect and analyze electronic communications data on a massive scale. While 

proponents argue that such surveillance is necessary to combat terrorism and protect national 

interests, critics contend that it infringes upon fundamental civil liberties, such as the right to privacy 

and freedom of speech. The case study highlights the ethical dilemmas posed by the use of 

surveillance technology, raising questions about accountability, transparency, and the limits of 

government power in the digital age. The Snowden revelations serve as a wake-up call for 

policymakers and citizens alike, underscoring the importance of robust legal frameworks and ethical 

guidelines to safeguard individual rights in an era of pervasive surveillance.  

Case Study 5: Autonomous Vehicles and Moral Decision Making: 

Autonomous vehicles (AVs) hold the promise of revolutionizing transportation by improving 

road safety and efficiency. However, the development of AVs introduces complex ethical dilemmas, 

particularly regarding moral decision-making algorithms. In a recent case study, a leading 

automotive company faced criticism after an accident involving an AV raised questions about the 

ethical programming of the vehicle. The accident scenario presented a situation where the AV had to 

make a split-second decision to prioritize the safety of its occupants or pedestrians in the event of an 

unavoidable collision. The company's approach to programming the AV's decision-making algorithm 

came under scrutiny, with concerns raised about the prioritization of certain lives over others and the 

potential for unintended consequences. Ethical frameworks such as utilitarianism and deontology 

were applied to analyze the ethical implications of the company's decision-making process. This case 

highlights the ethical challenges inherent in designing AI systems capable of making life-and-death 

decisions, underscoring the need for transparent and accountable AI development practices. 

Case Study 6: Ensuring Equity and Fairness in Algorithmic Decision-Making: 

  A leading online recruitment platform encountered ethical challenges related to the use of 

algorithms in the hiring process. Despite the potential efficiency gains, concerns arose regarding 

algorithmic bias and discrimination against certain demographic groups. In response, the company 

implemented measures to address these ethical concerns. Firstly, they conducted thorough audits of 
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their algorithms to identify and mitigate biases in the recruitment process. Secondly, they engaged in 

dialogue with diversity and inclusion experts to ensure the fair and equitable treatment of all 

applicants. Additionally, they introduced transparency measures, providing applicants with insights 

into how algorithms were used in the decision-making process. By embracing transparency, 

accountability, and proactive bias mitigation strategies, the company demonstrated ethical leadership 

in navigating the complexities of algorithmic decision-making, promoting fairness and inclusivity in 

recruitment practices.  

Case Study 7: Ethical Use of Data in Healthcare Technology:  

A healthcare technology startup developing personalized medicine solutions faced ethical 

dilemmas regarding the collection and use of patient data. While access to large datasets was 

essential for developing innovative healthcare solutions, concerns emerged regarding patient privacy, 

consent, and data security. To address these concerns, the startup adopted a principled approach to 

data ethics. Firstly, they prioritized obtaining explicit and informed consent from patients for the use 

of their data, ensuring transparency and respect for individual autonomy. Secondly, they 

implemented robust data security measures, including encryption protocols and access controls, to 

safeguard patient confidentiality and prevent unauthorized data breaches. Additionally, they 

collaborated with healthcare professionals and ethicists to develop ethical guidelines for data 

collection, storage, and usage in compliance with relevant regulations and standards. By prioritizing 

patient welfare, privacy, and ethical principles, the startup demonstrated a commitment to 

responsible data practices in healthcare technology, fostering trust and integrity in their innovation 

endeavors.  

Discussion:  

The ethical implications of technology science are multifaceted and require careful 

consideration to navigate the complex intersection of innovation, societal values, and individual 

rights. Through a series of case studies, this research explores the ethical dimensions of various 

emerging technologies, shedding light on the challenges and opportunities they present from an 

applied ethics perspective. 

In the case of facial recognition technology in law enforcement, the ethical dilemma revolves 

around the balance between public safety and individual privacy rights. The deployment of such 

technology has led to concerns about biases and wrongful targeting, particularly among marginalized 

communities (Case Study 1). This highlights the importance of transparent and accountable use of 

surveillance technologies, emphasizing the need for ethical considerations in policy development and 

implementation. 

Similarly, genetic engineering in agriculture offers promises of increased productivity and 

sustainability but raises ethical concerns regarding food safety, environmental impact, and socio-
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economic equity (Case Study 2). The case underscores the need for holistic ethical assessments in 

agricultural biotechnology, recognizing the interconnectedness of technological innovation, 

environmental sustainability, and social justice. 

The controversial application of CRISPR-Cas9 gene-editing technology in human germline 

editing exemplifies the profound ethical complexities inherent in genetic engineering (Case Study 3). 

The case underscores the imperative for transparent and responsible research practices to ensure the 

ethical development of biotechnologies, emphasizing the importance of ethical oversight and 

accountability. 

The revelations made by Edward Snowden regarding government surveillance programs 

highlight the ethical dilemmas posed by the use of surveillance technology in the digital age (Case 

Study 4). The case underscores the importance of robust legal frameworks and ethical guidelines to 

safeguard individual rights and privacy in the face of pervasive surveillance. 

Autonomous vehicles (AVs) introduce complex ethical dilemmas regarding moral decision-

making algorithms, particularly in situations involving unavoidable collisions (Case Study 5). The 

case highlights the need for transparent and accountable AI development practices, emphasizing the 

ethical challenges inherent in designing AI systems capable of making life-and-death decisions. 

In addressing algorithmic bias and discrimination in online recruitment platforms, companies must 

prioritize fairness and inclusivity in their decision-making processes (Case Study 6). This case 

underscores the importance of proactive bias mitigation strategies and transparent algorithmic 

decision-making to ensure equitable outcomes. 

Finally, in the context of healthcare technology, the ethical use of patient data is paramount to 

ensuring trust and integrity in innovation endeavors (Case Study 7). The case highlights the 

importance of obtaining informed consent, implementing robust data security measures, and 

developing ethical guidelines for data collection and usage in compliance with relevant regulations 

and standards. 

Overall, the exploration of these case studies underscores the complexity of ethical 

considerations in technology science and the imperative for transparent, accountable, and principled 

approaches to innovation and development. By examining real-world examples, this research 

contributes to the ongoing dialogue on ethics in technology and provides insights for policymakers, 

developers, and stakeholders to navigate the ethical challenges and opportunities presented by 

emerging technologies. 

Conclusion: 

The exploration of ethical implications and development in technology science from an 

applied ethics perspective reveals the intricate balance between innovation, societal values, and 

individual rights. Through the analysis of various case studies spanning facial recognition 
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technology, genetic engineering, surveillance technology, autonomous vehicles, and healthcare 

technology, it becomes evident that ethical considerations are central to the responsible advancement 

of technology. These case studies underscore the importance of transparent, accountable, and 

principled approaches to technology development, highlighting the need for holistic ethical 

assessments, robust legal frameworks, and stakeholder engagement. Moving forward, policymakers, 

developers, and stakeholders must prioritize ethical considerations in the design, deployment, and 

regulation of emerging technologies to ensure that innovation aligns with societal values and 

promotes the well-being of individuals and communities. By integrating ethics into the fabric of 

technology science, we can foster a more inclusive, equitable, and sustainable future where 

technological progress serves the greater good. 
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