
Management Strategies and Engineering Sciences 
   

Vol. 5. No. 2. Pages 11-21 
 

 

Social Responsibility in Engineering Management: A Review of 

Strategies for Ethical and Sustainable Practices 

 

Aliasghar Mokhtari1* 

 

1. Department of Business Management, Central Tehran Branch, Islamic Azad University, Tehran, Iran 
 

Abstract 
Social responsibility in engineering management has become increasingly significant as industries and 

societies emphasize ethical practices and sustainability. This review article explores the strategies and 

frameworks that guide ethical decision-making and sustainable practices in engineering management. 

Utilizing a descriptive analysis method, the article synthesizes existing literature, examining the evolution 

of social responsibility in the field and the challenges faced by engineering managers. Key ethical 

frameworks, including utilitarianism, deontology, and virtue ethics, are analyzed, alongside case studies 

that highlight successful implementation of these practices. Technological innovations such as Building 

Information Modeling (BIM) and Life Cycle Assessment (LCA) are discussed for their roles in supporting 

sustainable engineering. The review concludes by identifying best practices, gaps, and areas for further 

research, emphasizing the need for engineering managers to balance economic, environmental, and social 

goals in their projects. This comprehensive review aims to provide practical insights and policy 

recommendations for advancing social responsibility in engineering management. 
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Introduction 

In the realm of engineering management, social responsibility has emerged as a critical 

consideration, reflecting the broader shift towards ethical and sustainable practices across industries. 

Social responsibility in this context refers to the ethical obligation of engineers and engineering managers 

to ensure that their work not only meets technical and economic requirements but also considers the 

broader impacts on society and the environment. As the world becomes increasingly interconnected and 

the effects of industrial activities on global communities become more apparent, the role of social 

responsibility in engineering management has grown significantly. This shift is driven by a combination 

of factors, including heightened public awareness of environmental issues, the growing influence of 

corporate social responsibility (CSR) frameworks, and the increasing demand for transparency and 

accountability in business practices (Wang et al., 2020). 

In today's globalized and ethically conscious business environment, engineering managers are 

increasingly expected to integrate social responsibility into their decision-making processes. This 

integration is not merely about compliance with legal requirements but involves a proactive approach to 

addressing the social and environmental consequences of engineering projects. For example, engineering 

projects now routinely consider their carbon footprint, the sustainability of resources, and the potential 

social impact on local communities. This broader view aligns with the triple bottom line approach, which 

evaluates projects based on their economic, environmental, and social performance (Elkington, 1998). 

The growing importance of social responsibility in engineering management is also reflected in the 

increasing number of engineering programs that incorporate ethics and sustainability into their curricula, 

preparing future engineers to meet these new challenges (Mulder, 2017). 

Despite the growing recognition of the importance of social responsibility in engineering 

management, there remains a significant gap in the literature and practice regarding the effective 

integration of ethical and sustainable practices. While numerous studies have explored the ethical 

dimensions of engineering (Herkert, 2017) and the principles of sustainable development (Asif et al., 

2013), there is still a lack of comprehensive reviews that specifically address the strategies and practices 

that engineering managers can use to fulfill their social responsibilities. Furthermore, the existing literature 

often focuses on individual case studies or theoretical frameworks, with limited attention given to the 

practical challenges and barriers that engineering managers face when implementing these practices. 

The purpose of this review is to address these gaps by providing a comprehensive analysis of the 

strategies and practices that engineering managers can employ to integrate social responsibility into their 

work. This review will focus on three main aspects: the concept of social responsibility in engineering 

management, the ethical theories that guide decision-making in this field, and the principles of 

sustainability as they relate to engineering projects. By synthesizing the existing literature and identifying 

best practices, this review aims to provide engineering managers with practical insights into how they can 

effectively incorporate social responsibility into their decision-making processes. Additionally, the review 

will highlight areas where further research is needed to support the development of more robust and 

effective strategies for ethical and sustainable engineering management. 
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Methodology 

The review was conducted by systematically searching for and selecting relevant literature from a 

range of scholarly databases, including but not limited to Google Scholar, IEEE Xplore, ScienceDirect, 

and JSTOR. The search was guided by carefully chosen keywords and phrases, such as "social 

responsibility in engineering," "ethical practices in engineering management," "sustainable engineering 

strategies," and "corporate social responsibility in engineering." The inclusion criteria for selecting articles 

focused on publications that addressed the intersection of engineering management with social 

responsibility, ethics, and sustainability. Only peer-reviewed journal articles, conference papers, and book 

chapters published within the last two decades were considered to ensure the relevance and currency of 

the findings. 

To ensure a comprehensive review, the search was not limited to a single discipline but extended 

across various fields related to engineering management, including environmental engineering, industrial 

engineering, and project management. This interdisciplinary approach allowed for a broader 

understanding of how social responsibility is integrated into different areas of engineering management. 

After the initial search and collection of articles, the descriptive analysis method was employed to 

evaluate and synthesize the findings. Descriptive analysis, in this context, involves summarizing the key 

themes, strategies, and practices discussed in the literature without imposing any preconceived theoretical 

frameworks or hypotheses. This method was chosen to allow the data to speak for itself, enabling the 

identification of prevailing trends, common strategies, and emerging practices in the field. 

The selected literature was carefully read and analyzed to extract relevant information. Each article 

was reviewed to identify the main arguments, methodologies used, and the outcomes related to social 

responsibility in engineering management. Particular attention was paid to case studies and empirical 

research that provided concrete examples of ethical and sustainable practices in action. This approach 

ensured that the review captured both theoretical perspectives and practical applications. 

To organize the findings, the extracted information was categorized based on recurring themes and 

topics, such as ethical decision-making frameworks, challenges in implementing sustainable practices, 

and the role of technology in promoting social responsibility. This thematic categorization facilitated a 

structured synthesis of the literature, allowing for a clear presentation of the strategies and practices 

identified. 

Throughout the review process, efforts were made to maintain a critical perspective. The strengths 

and weaknesses of the existing literature were assessed, and gaps in the research were identified. This 

critical evaluation informed the discussion and helped to highlight areas where further research is needed. 

Theoretical Framework 

Social responsibility in engineering management is a multifaceted concept that encompasses the 

ethical obligations of engineers and engineering managers to consider the broader impacts of their work 

on society and the environment. Within this context, social responsibility involves not only adhering to 

legal and regulatory requirements but also proactively addressing social and environmental issues that 

may arise from engineering projects. This concept is closely aligned with the principles of corporate social 

responsibility (CSR), which emphasize the need for businesses to balance economic goals with social and 

environmental considerations (Carroll, 1991). In the field of engineering, social responsibility is often 
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viewed through the lens of the triple bottom line, which evaluates the success of projects based on their 

economic, environmental, and social performance (Elkington, 1998). 

Ethical theories play a crucial role in guiding decision-making in engineering management, 

providing a framework for engineers to navigate the complex moral and ethical dilemmas they may 

encounter in their work. One of the key ethical theories relevant to engineering management is 

utilitarianism, which advocates for actions that maximize overall happiness and minimize harm (Bentham, 

1789). 

Utilitarianism, as applied to engineering management, encourages decision-makers to consider the 

consequences of their actions on all stakeholders, including society at large, rather than focusing solely 

on the benefits to the company or project (Harris, Pritchard, & Rabins, 2009). This approach often involves 

weighing the potential risks and benefits of engineering projects, with the aim of achieving the greatest 

good for the greatest number of people. 

Another important ethical theory in engineering management is deontology, which emphasizes the 

importance of following moral principles and duties regardless of the consequences (Kant, 1785). In the 

context of engineering, deontological ethics might involve adhering strictly to professional codes of 

conduct, standards of practice, and legal regulations, even if doing so might result in less favorable 

outcomes for the project or organization. This approach underscores the importance of integrity and 

responsibility in engineering practice, ensuring that engineers do not compromise on safety, quality, or 

ethical standards for the sake of expediency or profit (Martin & Schinzinger, 2005). 

Virtue ethics, which focuses on the character and moral virtues of the individual decision-maker, 

also has relevance in engineering management. This ethical framework encourages engineers to cultivate 

virtues such as honesty, fairness, and responsibility, and to make decisions that reflect these virtues in 

their professional practice (MacIntyre, 1984). By fostering a culture of ethical behavior and personal 

integrity, virtue ethics contributes to the development of a socially responsible engineering profession. 

Sustainability principles are central to the practice of social responsibility in engineering 

management. Sustainability in engineering is based on the idea of meeting the needs of the present without 

compromising the ability of future generations to meet their own needs (Brundtland Commission, 1987). 

This principle has led to the development of various strategies and frameworks aimed at promoting 

sustainable practices in engineering, such as life cycle assessment (LCA), which evaluates the 

environmental impacts of a product or project from cradle to grave (Guinée et al., 2011). In addition to 

environmental considerations, sustainability in engineering also encompasses social and economic 

dimensions, requiring engineers to balance the demands of technical performance, cost-effectiveness, and 

social equity. 

The principles of sustainable development have been further elaborated in the context of 

engineering through concepts such as the circular economy, which seeks to minimize waste and maximize 

resource efficiency by designing products and systems that can be reused, recycled, or remanufactured 

(Geissdoerfer et al., 2017). Engineering managers are increasingly adopting these principles to ensure that 

their projects not only comply with environmental regulations but also contribute to broader sustainability 

goals. Moreover, the integration of sustainability into engineering management practices often involves 
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stakeholder engagement, ensuring that the voices and concerns of affected communities, employees, and 

other stakeholders are considered in decision-making processes (Freeman, 1984). 

Literature Review 

The concept of social responsibility in engineering has evolved significantly over the past several 

decades, reflecting broader societal shifts towards ethical and sustainable business practices. Historically, 

the focus of engineering was primarily on technical excellence and economic efficiency, with limited 

consideration given to the social and environmental impacts of engineering projects (Herkert, 2001). 

However, as awareness of environmental issues and social justice concerns has grown, the engineering 

profession has increasingly recognized the importance of integrating social responsibility into its practices. 

One of the key milestones in the evolution of social responsibility in engineering was the 

development of professional codes of ethics, which formalized the ethical obligations of engineers to 

consider the welfare of the public in their work. For example, the Code of Ethics for Engineers, first 

adopted by the National Society of Professional Engineers (NSPE) in 1946, emphasizes the paramount 

importance of safeguarding public health, safety, and welfare (NSPE, 1946). Over time, these ethical 

guidelines have been expanded to include considerations of environmental sustainability and social 

justice, reflecting the changing expectations of society towards the engineering profession (Harris, 

Pritchard, & Rabins, 2009). 

The incorporation of sustainability into engineering practices gained momentum in the late 20th 

century, particularly following the publication of the Brundtland Report in 1987, which defined 

sustainable development and called for a balance between economic growth, environmental protection, 

and social equity (WCED, 1987). This report had a profound impact on the engineering profession, leading 

to the development of sustainable engineering principles and practices that prioritize long-term 

environmental stewardship and social responsibility. 

In recent years, the focus on social responsibility in engineering management has expanded to 

include a broader range of ethical and sustainability issues. Current trends in engineering management 

emphasize the importance of integrating ethical decision-making frameworks, such as utilitarianism and 

deontology, into the planning and execution of engineering projects (Herkert, 2017). These frameworks 

provide engineers with tools to navigate complex ethical dilemmas, such as balancing the need for 

economic efficiency with the obligation to minimize environmental harm and protect public welfare. 

Sustainability has become a central concern in engineering management, with an increasing 

number of engineering projects incorporating sustainability assessments and environmental impact 

analyses into their planning processes (Asif et al., 2013). For example, life cycle assessment (LCA) has 

become a standard tool for evaluating the environmental impacts of engineering projects, helping 

engineers to identify opportunities to reduce waste, conserve resources, and minimize greenhouse gas 

emissions (Guinée et al., 2011). Additionally, the concept of the circular economy, which seeks to create 

closed-loop systems that minimize waste and maximize resource efficiency, has gained traction in 

engineering management, leading to the development of innovative design and manufacturing practices 

that prioritize sustainability (Geissdoerfer et al., 2017). 

Despite these advances, engineering managers continue to face significant challenges and barriers 

in implementing ethical and sustainable practices. One of the primary challenges is the tension between 

https://portal.issn.org/resource/ISSN/


Author et al.  Management Strategies and Engineering Sciences, 5(2), 11-21 

 

economic and environmental goals, as engineering projects often involve trade-offs between cost, 

performance, and sustainability (Mulder, 2017). For example, incorporating sustainable materials or 

technologies into a project may increase initial costs, even though these choices may result in long-term 

environmental and economic benefits. Engineering managers must navigate these trade-offs, often under 

pressure from stakeholders who may prioritize short-term economic gains over long-term sustainability. 

Another challenge is the complexity of ethical decision-making in engineering, as engineers must 

consider a wide range of factors, including technical feasibility, legal requirements, and the potential 

impacts on various stakeholders (Harris, Pritchard, & Rabins, 2009). This complexity can make it difficult 

for engineering managers to identify the most ethical course of action, particularly in situations where 

different ethical principles or stakeholder interests conflict. 

Barriers to implementing social responsibility in engineering management also include 

organizational and cultural factors, such as resistance to change, lack of awareness or understanding of 

ethical and sustainability issues, and insufficient resources or support for ethical and sustainable practices 

(Mulder, 2017). For instance, engineering firms may be reluctant to adopt new sustainability practices if 

they perceive them as costly or disruptive to existing workflows. Additionally, the lack of standardized 

metrics and frameworks for evaluating social responsibility in engineering can make it challenging for 

managers to assess the effectiveness of their efforts and to demonstrate the value of these practices to 

stakeholders. 

In conclusion, while the concept of social responsibility in engineering management has evolved 

significantly over time, and current trends emphasize the importance of ethical and sustainable practices, 

there remain substantial challenges and barriers to their implementation. Addressing these challenges will 

require ongoing efforts to develop and refine ethical frameworks, sustainability assessments, and 

organizational strategies that support the integration of social responsibility into engineering practice. 

Future research should focus on identifying best practices for overcoming these barriers and on developing 

new tools and approaches that can help engineering managers to effectively balance economic, 

environmental, and social goals in their work. 

Analysis of Strategies for Ethical and Sustainable Practices 

Ethical decision-making frameworks play a crucial role in guiding engineering managers as they 

navigate complex ethical dilemmas in their work. One widely recognized framework is the utilitarian 

approach, which involves evaluating the consequences of actions to achieve the greatest good for the 

greatest number (Bentham, 1789). This framework is particularly relevant in engineering management, 

where decisions often have far-reaching impacts on public safety, environmental sustainability, and 

economic outcomes. For example, when determining the design of a large infrastructure project, an 

engineering manager might use a utilitarian approach to weigh the benefits of the project against potential 

environmental risks and social disruptions, ultimately choosing a course of action that maximizes overall 

societal benefit (Harris, Pritchard, & Rabins, 2009). 

Another prominent ethical framework is deontology, which focuses on the adherence to moral 

duties and principles, regardless of the outcomes (Kant, 1785). In engineering management, this 

framework emphasizes the importance of following professional codes of ethics, regulatory standards, and 

established best practices. Deontological decision-making often involves a strong commitment to 
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principles such as honesty, fairness, and the protection of human rights. For instance, an engineering 

manager might adhere strictly to safety standards in the construction of a building, even if cutting corners 

would save time and money, because the duty to protect human life overrides other considerations (Martin 

& Schinzinger, 2005). 

Virtue ethics, which emphasizes the character and virtues of the decision-maker, offers another 

perspective on ethical decision-making in engineering management. This framework encourages 

engineering managers to cultivate virtues such as integrity, responsibility, and compassion, guiding their 

decisions by these personal and professional virtues (MacIntyre, 1984). In practice, virtue ethics might 

lead an engineering manager to prioritize transparency and honesty in communication with stakeholders, 

or to demonstrate a commitment to environmental stewardship by advocating for sustainable design 

practices, even in the face of opposition or higher costs. 

Case studies of successful implementation of ethical and sustainable practices in engineering 

management provide valuable insights into how these frameworks can be applied in real-world contexts. 

One notable example is the construction of the Millennium Bridge in London, which faced significant 

engineering challenges related to its initial design flaws (Wright, 2008). After the bridge exhibited 

unexpected swaying motions, the engineering team applied ethical decision-making principles by 

prioritizing public safety over cost and reputation. They undertook extensive modifications to stabilize the 

structure, demonstrating a commitment to their ethical duty to protect the public while also upholding 

their professional integrity. 

Another example can be found in the development of the Tesla Gigafactory in Nevada, where 

sustainable practices were at the forefront of the project’s design and execution (Lambert, 2018). The 

Gigafactory was constructed with a focus on minimizing environmental impact, incorporating renewable 

energy sources such as solar power, and utilizing recycled materials wherever possible. The project also 

emphasized ethical labor practices, including fair wages and safe working conditions for employees. This 

case highlights how ethical decision-making and sustainability can be integrated into large-scale 

engineering projects, setting a precedent for future developments in the industry. 

Technological innovations and tools play an increasingly important role in supporting ethical and 

sustainable practices in engineering management. One significant innovation is the use of Building 

Information Modeling (BIM), which allows engineers to create detailed digital representations of projects, 

enabling more accurate predictions of environmental impacts and resource usage (Azhar, 2011). BIM 

technology supports ethical decision-making by providing engineering managers with the data they need 

to make informed choices that balance technical, economic, and environmental considerations. For 

example, BIM can be used to optimize building designs for energy efficiency, reducing the carbon 

footprint of construction projects and contributing to broader sustainability goals. 

Another technological tool that supports ethical and sustainable engineering practices is Life Cycle 

Assessment (LCA). LCA is a methodology that evaluates the environmental impacts of a product or 

project over its entire life cycle, from raw material extraction to disposal (Guinée et al., 2011). By 

providing a comprehensive assessment of the environmental costs associated with different design and 

material choices, LCA enables engineering managers to make decisions that minimize negative 

environmental impacts and promote sustainability. For instance, an engineering manager might use LCA 
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to compare the environmental benefits of using recycled versus virgin materials in a construction project, 

ultimately choosing the option that reduces resource consumption and waste. 

In conclusion, ethical decision-making frameworks, case studies of successful implementation, 

and technological innovations all play critical roles in promoting ethical and sustainable practices in 

engineering management. These strategies not only help engineering managers navigate complex ethical 

dilemmas but also support the development of projects that are environmentally sustainable and socially 

responsible. By integrating these approaches into their decision-making processes, engineering managers 

can contribute to the advancement of ethical and sustainable engineering practices, setting a positive 

example for the industry as a whole. 

Discussion 

The findings from the literature and case studies reveals that different strategies and practices for 

incorporating social responsibility into engineering management offer unique advantages and challenges. 

For example, the utilitarian approach to ethical decision-making, with its focus on maximizing overall 

societal benefit, is particularly effective in large-scale projects where decisions must balance multiple 

competing interests (Harris, Pritchard, & Rabins, 2009). However, this approach can sometimes lead to 

ethical dilemmas where the needs of minority groups or the environment are sacrificed for the greater 

good, highlighting the need for a nuanced application of utilitarian principles. 

In contrast, deontological ethics, with its emphasis on adherence to moral principles and duties, 

provides a clear framework for decision-making in situations where safety, legal compliance, and 

professional standards are paramount (Kant, 1785). This approach is particularly valuable in ensuring that 

engineering managers do not compromise on critical ethical standards, even when faced with pressure to 

reduce costs or meet tight deadlines. However, the rigid nature of deontological ethics can sometimes limit 

flexibility in decision-making, particularly in complex projects where multiple ethical principles may 

conflict. 

Virtue ethics, with its focus on the character and virtues of the decision-maker, offers a more 

holistic approach to ethical decision-making in engineering management (MacIntyre, 1984). This 

framework encourages engineering managers to cultivate personal and professional virtues, guiding their 

decisions by principles such as integrity, honesty, and responsibility. While virtue ethics provides a strong 

foundation for ethical behavior, it can be challenging to implement in practice, as it relies heavily on the 

individual character of the decision-maker and the organizational culture in which they operate. 

The analysis of case studies reveals that successful implementation of ethical and sustainable 

practices in engineering management often requires a combination of these ethical frameworks, along with 

the use of technological tools such as BIM and LCA (Azhar, 2011; Guinée et al., 2011). For example, the 

Millennium Bridge project demonstrated the importance of prioritizing public safety through 

deontological ethics, while the Tesla Gigafactory project highlighted the role of utilitarian and virtue ethics 

in promoting sustainability and ethical labor practices (Wright, 2008; Lambert, 2018). These case studies 

underscore the importance of flexibility and adaptability in ethical decision-making, as engineering 

managers must often navigate complex and dynamic ethical landscapes. 

Best practices for incorporating social responsibility into engineering management include the 

integration of ethical decision-making frameworks into all stages of project planning and execution, the 
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use of technological tools to support sustainable design and decision-making, and the cultivation of an 

organizational culture that values ethical behavior and sustainability. Lessons learned from the case 

studies suggest that engineering managers should prioritize transparency and stakeholder engagement, 

ensuring that all voices are heard and considered in decision-making processes. Additionally, engineering 

managers should be proactive in identifying and mitigating potential ethical and sustainability challenges, 

rather than reacting to issues as they arise. 

Critical evaluation of these strategies in real-world applications reveals several gaps and areas for 

improvement. For example, while technological tools such as BIM and LCA are valuable in supporting 

sustainable practices, their effectiveness is often limited by the availability and accuracy of data (Azhar, 

2011). Additionally, the success of ethical decision-making frameworks depends heavily on the individual 

character and values of the decision-makers, as well as the organizational culture in which they operate 

(MacIntyre, 1984). To address these challenges, further research is needed to develop more robust and 

scalable ethical decision-making frameworks, as well as to improve the accessibility and accuracy of data 

for technological tools. 

The practical implications of the findings for engineering managers and organizations are 

significant. Engineering managers must recognize the importance of integrating ethical decision-making 

frameworks into their work and take proactive steps to incorporate sustainability principles into their 

projects. This may involve investing in training and development to enhance their understanding of ethical 

frameworks and sustainability practices, as well as adopting new technologies that support ethical and 

sustainable decision-making. Organizations should also prioritize the development of an ethical culture 

that encourages transparency, accountability, and stakeholder engagement. 

Policy recommendations for enhancing social responsibility and sustainability in engineering 

management include the development of standardized ethical guidelines and sustainability metrics that 

can be applied across the industry. Governments and professional organizations should work together to 

establish clear regulations and incentives that encourage engineering managers to prioritize social 

responsibility and sustainability in their work. Additionally, organizations should be encouraged to adopt 

best practices for ethical decision-making and sustainability, such as the use of LCA and BIM, and to 

engage in regular audits and assessments to ensure compliance with ethical and sustainability standards. 

Future research should focus on advancing the understanding and application of social 

responsibility in engineering management. This includes exploring new ethical decision-making 

frameworks that are more adaptable to the complexities of modern engineering projects, as well as 

developing new technologies and tools that can support ethical and sustainable practices. Additionally, 

research should investigate the role of organizational culture in promoting ethical behavior and 

sustainability, as well as the impact of stakeholder engagement on decision-making processes. 

Conclusion 

In summary, the review highlights the growing importance of social responsibility in engineering 

management, as well as the challenges and opportunities associated with integrating ethical and 

sustainable practices into engineering projects. The analysis of ethical decision-making frameworks, case 

studies, and technological tools reveals that a combination of approaches is often necessary to navigate 

the complex ethical landscape of engineering management. Best practices for incorporating social 
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responsibility into engineering management include the use of ethical decision-making frameworks, the 

adoption of technological tools that support sustainability, and the cultivation of an organizational culture 

that values transparency, accountability, and stakeholder engagement. 

Looking ahead, the integration of social responsibility into engineering management will become 

increasingly important as societal expectations for ethical and sustainable practices continue to rise. 

Engineering managers must be prepared to navigate these challenges and opportunities, leveraging the 

insights from this review to develop strategies that promote ethical behavior and sustainability in their 

work. Ultimately, the successful integration of social responsibility into engineering management has the 

potential to not only enhance the long-term success of engineering projects but also to contribute to the 

broader goals of environmental protection, social equity, and economic sustainability. 
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