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INTRODUCTION-

	Even before recorded history, society shared or lived within a set of specific constraints or guidelines that established social behavior and morality. How should we live? Shall we aim at happiness or at knowledge, virtue, or the creation of beautiful objects? If we choose happiness, will it be our own or the happiness of all? (Singer, 2021). These are just some of the questions that Ethics deals with. Ethics is what we as a society uses to make practical decisions on what is considered right and wrong. It is the set of moral principles that we use when examining all fields of study or branches of inquiry. It is often considered by most as moral philosophy.
	Ethics, and moral philosophy in general is a vast and ever reaching topic to discuss. It contains universal codes of conduct that apply to all disciplines, and also contains codes that are more specific to a specific discipline. For example, the statement “… to do no harm to others…” is a pretty general statement and is a moral mandate that can be found in many different disciplines. How this mandate is instituted in regards to a particular discipline is how we apply the focus. 
 
ETHIC FUNDAMENTALS REVIEW-

	Engineering Ethics is simply a set of rules and guidelines that all engineers should adhere to as a moral obligation to their profession and to the world (Nguyen, 2013). The body that is responsible for deciding what these standards and codes are is the National Society of Professional Engineers (NSPE). Their 2007 preamble states:

	“…Engineers shall at all times recognize that their primary obligation is to protect the safety, health, property, and welfare of the public. If their professional judgement is overruled under circumstances where the safety, health, property, or welfare of the public is endangered, they shall notify their employer or client and such other authority as may be appropriate. (Nguyen, 2013)…”

	As it applies to electrical engineering, engineering ethics is established by the International Electrical and Electronics Engineers (IEEE). The specifics of the codes established by IEEE will be discussed further in the next section. In Denise Nguyen’s paper on engineering ethics, she provides an overview of engineering ethics, problem solving using engineering ethics, she provides reasons why engineers stray from the Code of Ethics, and describes different aspects where engineering ethics are used. 
	Understanding that the most important and fundamental rule for engineering ethics is to protect the safety, health, property, and welfare of the public, there may come a time where an engineer may find themselves in a conflicting position. They may find themselves at a point in a project where they have to make a critical decision. There is a fundamental process in place to help the engineer in making this decision. Denise Nguyen explains this process through a set of steps. The first step of the problem-solving process is to state the problem that needs to be solved. This statement must be clearing defined. Once the problem is clearly defined the engineer can then proceed to gather all of the facts that are applicable to the problem. The engineer should obtain all of the relevant facts including gaining different points of views from everyone that can be affected by the problem. With all of the facts, the engineer should look at all the pros and cons of each viewpoint. This will help the engineer pick the best course of action. Finally, once the engineer has a course of action to solve the problem, then the engineer needs to find all the facts and statistics available to support that course of action (Nguyen, 2013).
	While some engineers my find themselves overconfident in their work causing them to neglect things that might be wrong with their solutions, or they are impatient and they institute solutions before they are ready, it is recommended that all engineers check their work at least twice and also have others check the work. This will provide the opportunity to verify that the solution is the correct one, and that it will be instituted correctly. To help in driving this concept, engineering ethics has put in to place many different applications. This concept is the driving source for ethics education in colleges and universities. It is also the driving source for engineering ethics in many companies, as well as engineering found in the professional world. 
	While working on my bachelor’s degree at Cleveland State University, engineers of different disciplines were grouped together to work together on a final ethics project. My group focused on the Minneapolis/St. Paul bridge collapse. We had to investigate the accident, its causes, the ethical situation that resulted in the disaster, and the solutions put into place to prevent a future disaster. While the cause of the disaster was not related to electrical engineering, the project did provide a great way to any engineering discipline to understand ethical fundamentals.

ETHICS FROM THE ENGINEER’S PERSPECTIVE-
 
It is stated that engineers deal with the forces of nature and are bound by the laws of nature. If an engineer looks to circumvent those laws, nature will provide a suitable punishment. Since primarily human lives are often at stake, the engineer certainly realizes that his responsibility is great (Hering, 1922).
	Herring in this document makes a point to show that while some professions like doctors and lawyers can hide their mistakes, If an Engineer makes a mistake he cannot. In most cases, if and Engineer violates his oath or doesn’t perform his duties as required the result will be the loss of human life. Therefore, when it comes to engineers of any profession, the number one rule they must follow is “…Do unto others as you would be done by…” (Hering, 1922)
 
THE DUTIES OF ELECTRICAL ENGINEERS-

The Institute of Electrical and Electronics Engineers (IEEE) has published a strict code of ethics to be followed. It is a list of three categories comprising ten ethical codes. Category one requires the electrical engineer to uphold the highest standards of integrity, responsible behavior, and ethical conduct in professional activities (IEEE, 2020). Category two requires the electrical engineer to treat all persons fairly and with respect, to avoid harassment or discrimination, and to avoid injuring others (IEEE, 2020). Finally, category three requires the electrical engineer to strive to ensure this code is upheld by colleagues and co-workers (IEEE, 2020).
	To meet the requirements of category one, electrical engineers must comply with six codes. The first and most important is to hold paramount the safety, health, and welfare of the public (IEEE, 2020). This includes complying with ethical design and sustainable development practices, protecting privacy, and disclosure of factors that can be endangering to both the public and the environment. The next important code for this category is improving the understanding of individuals and society to the capabilities of conventional and emerging technologies. Avoiding conflicts both real and perceived and unlawful conduct in professional activities are two more important codes comprising category one ethical requirements. Seeking, accepting, and offering honest criticism of technical work, including acknowledging those criticisms and correcting the errors, being honest and realistic in claims made or estimates given based on available data along with crediting properly the contributions of others is the fifth code requirement. The final code requirement for category one is to maintain and improve technical competence including undertaking tasks for others only if qualified by training or experience (IEEE, 2020).
	The second category covers three specific codes. The first is to treat everyone fairly and with respect including not engaging in discrimination based on race, religion, gender, disability, age, national origin, sexual orientation, gender identity, or gender expression (IEEE, 2020). The next code requires the electrical engineer not to engage in any form of harassment including sexual or bullying behavior. The final code is to avoid injuring others, property, reputation, or employment by false or malicious actions, rumors, and abuse (IEEE, 2020).
	The final category has only one code for the electrical engineer to follow. This code requires the engineer to support colleagues and co-workers in following the code of ethics, to strive to ensure the code is upheld, and to not retaliate against individuals that reports violations (IEEE, 2020).

ENGINEERING ETHICS IN SOCIETY-

	By understanding the Code of Ethics established by IEEE and how engineering ethics is viewed from the perspective of individual engineers, then applying those concepts on a societal level becomes easier. As with engineering ethics on a global scale, which will be discussed in the next section, engineering ethics on a societal level struggle in preparing engineers to work ethically. The reason for this struggle is the deficiencies found in ethical education in the graduate and post graduate levels. In fact, many engineering ethics topics do not include topics concerning engineering ethics on a societal and global setting. In my study on the engineering ethics, I found several different scholarly articles that discuss topics dealing with the development and implementation of engineering ethics courses in reference to society. 
	At the 122nd ASEE annual conference and exposition in Seattle, June of 2015, a proposed course on technology and society was discussed. This course which was offered by universities in 2014 is a social impacting course that included topics on the influence of technological media, increased mechanization and automation of warfare, cultural changes promoted by new technologies, and the reshaping of the Earth through technology (Rogers, Baiocchi, & Ribeiro, 2015) From this course and the topics covered by it, students were able to take the basic ethical concepts taught at the beginning of the semester and develop other ethical standards on the other topics covered. 
Based on these topics and the concepts that the students developed, society must have the following basic human rights: the right for treatment for pain, the right to essential food, the right to education of the participation in government, the right to clean air, water and air, and finally the right to the treatment by others with dignity and respect. Another outcome of this course was the development of the seven principles for a political philosophy. These principles include the principle that everybody should have power, the poor deserved special care, every person should have the capital to earn a decent living, the need for and maintaining the balance between freedom and justice, that we as society must always think globally, that the separation of church and state must be protected, and that everyone must understand the limits of politics (Rogers, Baiocchi, & Ribeiro, 2015).
Another scholarly article discusses the ethics of technology and how one must design ethics into socio-technical systems. In this article, Eleonora Fiore address many of the issues deriving from both design and implementation of technology in everyday life (Fiore, 2020). Focusing on social ethics, ethics of technology, and professional ethics, Fiore attempts to provide and answer to this topic. Fiore states in her article that instead of viewing social ethics from just an anthropocentric view, social ethics view should include biocentric, infocentric, and object-oriented viewpoints. From an ethical view on design



ENGINEERING ETHICS IN A GLOBAL SETTING-

From the viewpoint of a global setting, engineering ethics is rarely discussed in any depth (Zhu & Jesick). It is this premise that Dr. Qin Zhu’s paper entitled “Engineering Ethics in a Global Context: Four Fundamental Approaches” focuses on. According to Dr. Qin Zhu, as engineering work shifts to a broader global context, many institutions struggle with preparing their engineers to act ethically and professionally with different cultures. Many engineers have found that a “learn by doing approach” required. This approach, however, rarely provides clarification on what counts as global ethical competency or how to cultivate it (Zhu & Jesick). In order to accomplish this, Qin Zhu provides four fundamental approaches. 
The first approach is the accomplished through the creation global ethical codes that can be applied across all cultures. For this to be successful, the engineering profession needs to become globalized with importance focusing on these codes be cooperatively developed by many organizations, cultures, and countries. These codes also must be organized and governed by an entity comprised also by these organizations, cultures, and countries. In 1968, the World Federation of Engineering Organizations was created for just this purpose and is made up of more than ninety nations. It is considered the sole body representing the engineering profession of all kind and disciplines at the world level (Zhu & Jesick). Allowing nations to model their own codes of ethics, the WFEO’s code of ethics is organized around four themes. These themes include the demonstration of integrity, practicing competently, exercising leadership, and the protection of the natural and built environment. While there are some who feel the development of a global set of ethical codes is unnecessary and can be seen as a reinvention of codes already in existence, creation of these global codes can still lead to unclear implementation, failure of foreign colleagues to apply these codes universally, and finally a failure to institute these codes adequately or without overriding the diversity of local values and practices (Zhu & Jesick).
The next fundamental approach discussed by Dr. Qin Zhu is called the functionalist theory. This theory states that there are some fundamental or shared characteristics internal to the engineering profession, which applies globally and might prove to be foundational in the creation of ethical codes (Zhu & Jesick). These foundational codes allow for engineers and engineering firms in different countries to function in similar ways. Another aspect of the functionalist theory is that there are six foundational principles which are independent of any particular cultural context. These principles are: the principle of public safety, the principle of human rights, the principle of environmental and animal preservation, the principle of engineering competence, the principle of scientifically founded judgement, and finally the principle of openness and honesty. 
The third fundamental approach is cultural studies. Many scholars believe that cultural differences exist on at least three different senses or contexts (Zhu & Jesick). The senses or contexts are professional, practical, or sociocultural. An examination of Eastern and Western show that key concepts of Western engineering professions and code of ethics are less valued or even peripheral when viewed in other cultural contexts (Zhu & Jesick). In fact, many non-western cultures base ethical decision on the relationship instead of the concept of professional autonomy. Another aspect of cultural studies bases the understanding of key ethical concepts of moral agents, key actors, key guidelines, key issues, and dominant stakeholder management concepts allow engineering management to emphasize cultural differences in implementing and managing engineering projects. The final sense or context viewed in this fundamental approach is that of particularities or localities which form a portion of sociocultural contexts. This context states that the idea of responsibility is a cultural and historical concept (Zhu & Jesick). 
The final fundamental approach is global ethics and justice and is often considered the idea of minimal realism. In this fundamental approach, global ethics is made from the necessary minimum of common values, standards, and basic attitudes. The resource that is commonly used in making ethical decisions in the United Nation’s list of human rights. These rights being the minimal standards of living for people who live globally. Another moral realism concept is known as human capabilities. An engineer that subscribes to this concept, must have both a negative duty not to interfere with human rights and a positive duty of helping others achieve these rights (Zhu & Jesick). The last concept discussed in minimal realism is that global ethics and justice is critical and essential in promoting basic human well-being and that technology can not automatically provide human well-being. 
In closing his topic on ethical engineering in a global setting, Qin Zhu recommended that all educators, practitioners, and policymakers need to approach global engineering using all four approaches described above. As well as this recommendation, Qin Zhu also stated that in his opinion, engineers that work with others need to develop a “common” language (Zhu & Jesick). His final recommendation is that engineers that work with multiple cultures need to find, establish and use effective tools as the navigate the many situations that arise when different cultures. 

CASE STUDY: THE BAY AREA RAPID TRANSIT (BART) SYSTEM-

For a case study, I think the BART system failure has probably been reviewed a thousand times. The reason I’m including it is I wanted to review a case study where the cause fell within my disciple of engineering. 
	The San Francisco Bay Area Transit System (BART) was proposed in 1961 when Parsons Brinckerhoff, Tudor, and Bechtel submitted an engineering report to the city (Brinckerhoff, Tudor, & Bechtel, 1961). Slated to be a fast commuter rail system (Encyclopedia.com), the system would serve three counties. Authorized in 1957, the BART system went into service in 1972. 
	In 1971, three engineers involved in the development of the Automated Train Control System (ATC) became concerned with the subcontractor on the ATC system. Their main concern was to the since the subcontractor failing to provide an experienced systems engineering group to oversee the project. These concerns were presented both orally and verbally to the managers of the project. Instead of solving the problem, upper management told the three engineers to not make waves (Encyclopedia.com). Their concerns were then brought to the BART Board of Directors and were summarily dismissed resulting in the project moving forward and the three engineer being fired for their actions.
	By ignoring the concerns of these engineers, the BART system was plagued with controversial problems due to the ATC system. Due to these continuing controversial problems, the state of California commissioned a three-man panel to review the BART system (Jain, 2004). 

ANALYSIS-

The BART system is a great case study when it comes to engineering ethics. The focus of the case study is the negligence that occurred by dismissing the concerns of the three engineers involved with the building of the ATC system. The three-man panel established by the State of California found that the BART ATC did not provide adequate passenger safety when the system is in full operation (Jain, 2004). Ultimately, the failure of all parties involved most likely led to the 1972 train crash. 
	The engineers who entered their concerns acted ethically in every step. The noted a problem that would affect the public safety. Ignoring those concerns the ATC subcontractor, Management and the Board of Directors continued with the project. According to the report submitted by Anubhav Jain concluded that the subcontractor acted unethically. The subcontractor knowing that the ATC system had problems those issues were not brought before the Board of Directors. By suppressing the information about the known problems, the subcontractor did not provide what was best for the safety, health and welfare of the public. Their intentions were to correct the issues at the end of the project, but there were still problems with the ATC system even when the system was put online. 
	In response to the events that surrounded the BART system, an IEEE committee passed a two-part resolution calling for the establishment of mechanisms to support engineers who act ethically but are placed in jeopardy when the controlling parties disregard the concerns. The resolution also called for IEEE to intervene on the behalf of the BART engineers (Encyclopedia.com). The intervention by IEEE were finally implemented in 1978, but as a result it took the three engineers’ years to recover from the impact both professionally and personally. 

CONCLUSION-

Working ethically can be found in all disciplines. For engineers, ethics plays a pivotal role in everyday operations. As an electrical engineer and hopefully a PE in the near future, it is important that I work ethically to provide the best solution(s) for my customers. Understanding that in every aspect of my professional career can result in harm to the safety, health, and welfare of the public, by performing my duties in an ethical method allows for the prevention of that harm.
With the advances in technology, the world around us has shrunk. No longer does it takes weeks to pass messages to relatives who reside outside the country, it takes minutes. These advancements come with their own benefits as well as dangers. It is important to remember that engineering ethics is a major driver in these advancement. 
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