
llC. Lupien  

Future Engineers Scholarship 2017  

Candidate's Essay: Engineering Safety and Ethics 

October 14, 2016 

Cathleen Lupien 

 
 

Keeping a balance between positive and possible negative aspects of engineering is the 

responsibility of every engineer. Some negative repercussions of engineering practices would 

include an increase in risks and hazards as a result of more technologically advanced equipment 

and more complicated processes. In order to balance out these repercussions, safety practices 

need to become more advanced and used regularly. Examples of how engineers have controlled 

risks and hazards in the workplace would include inherently safer design (ISO), and safety 

culture. While these are great practices, even with them there are still some moral and ethical 

challenges that need to be overcome to continue to balance the negative and positive aspects of 

engineering activities. 

Risk is the probability of an incident happening where the result could include damage, 

injuries, loss, or other unfavourable consequences.1 In order to recognize risks and control them, 

the concept of ISO can be exemplified . ISO has many characteristics including minimization,   

and substitution. 2 In order to apply the concept ofISD, an engineer must look at the process as a 

whole and find better ways to design the process to increase the safety and efficiency of the 

process. An example of this would be the West Fertilizer Company (WFC) incident where 

fertilizer grade ammonium nitrate (FGAN) was stored inappropriately, causing the FGAN to 

explode following a fire at the facility in April of 2013. This explosion injured 260 and killed 15 

people which included the public as well as emergency responders.3  In order to exemplify ISO, 

the principle of substitution could have been used. Instead of storing the FGAN inside wooden 

bins, the company could have built the bins to minimize the risk of fire by using different 

materials. 

In addition to ISO, safety culture plays a large role in risk management. One aspect of 

safety culture is collective mindfulness. Collective mindfulness is illustrated in the US Chemical 

Safety Board (CSB) report on the Xcel Energy hydroelectric plant explosion where contractors 

were using a flammable solvent called methyl ethyl ketone (MEK) inside a confined space which 

resulted in the loss of five workers.-4 5 During the contractor hiring process, Xcel  corporate 
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officials were required to examine and rank the contractors’ proposals including the consideration 

of past safety performance. The concept of collective mindfulness can be applied in this situation 

and more specifically, the principle of commitment to resilience and deference to expertise can be 

examined. This aspect of collective mindfulness is described as the conscious choice to appoint 

those with the most knowledge and experience into decision-making 

positions. 6 When choosing the contractor, Xcel only considered "the contractors' financial 

capacity and did not disqualify bidders based on unacceptable past safety performance ,,.5 

Not only does this Xcel Energy example deal with safety culture, it also brings ethical 

challenges into the discussion. In the engineering code of ethics, it says that "professional 

engineers shall uphold the values of truth, honesty and trustworthiness and safeguard human life 

and welfare and the environment,,.7 The Xcel corporate officials who hired the contractors paid  

the most attention to saving the company money by hiring a particular contractor and disregarded 

safety altogether. While it is understandable that a company would want to hire contractors that 

would be reasonable in regards to price, disregard for safety is a huge ethical problem. Instead of 

ignoring the safety performance of the contractors, I would have analyzed both the financial and 

safety aspects of the contractors. In making the choice to hire the contractors, I would have put 

the emphasis on safety and tried to find a company that worked with Xcel's contracting budget   

so as to not compromise on the safety of human life. 

Another example of moral and ethical challenges with engineering practices includes the 

reaction of an ex-Westray engineer after the Pictou County mine disaster in 1992.8 Following the 

coal dust-methane explosion which killed 26 miners, the senior mining engineer discussed  his   

lack of coal mining knowledge with an inquiry lawyer.8 This engineer had no experience with 

underground coal mining. He had no experience with controlling roof falls and admitted that he 

"approved and stamped mine plans without personally verifying all the information,, and that he  

did not recall ever feeling uncomfortable with putting his engineer's stamp on the documents. 8 In 

the national guideline adopted by Engineers Nova Scotia, professional engineers are expected to 

"keep themselves informed in order to maintain their competence, strive to advance the body of 

knowledge within which they practise and provide opportunities for the professional development 

of their subordinates,, .7 lfl was in the engineer's place, I would have worked on increasing my 

coal mining knowledge as soon as I accepted the senior mining engineer position. While verifying 

all of the information in every single mine plan would be daunting and d i f f i c u l t , 
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I would make sure to understand and verify at least the main idea behind each mine plan. 

Engineering is based on technical knowledge. If an engineer does not understand the process 

they are managing and is ignoring engineering ethics, I think that this is a very serious problem 

indeed. 

Engineers are held to a high standard because of their opportunity to both improve 

society's quality of life and the possibility of their practices having negative effects on society. 

Engineering is about thinking ahead to all of the possible outcomes of a process. All of the 

examples shown previously demonstrate a lack of knowledge and disregard for the ethical 

standards by which every engineer should abide. Engineers should work in the best interest and 

safety of everyone involved from workers to the public, instead of only focusing on engineering 

theory. The application of theory such as inherently safer design (ISO) and safety culture are 

ways to help engineers recognize and control dangers. When thinking about the ethical 

challenges in engineering, I believe that they are not so much challenges as obligations of every 

professional engineer that supersedes everything e l s e . 
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