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Mateo Cruz became an engineer for one specific reason: he remembered what it was like to not 
have water. Growing up in a rural, arid region where clean water was a luxury, he had watched 
his community struggle with waterborne illnesses for decades. It had been a long journey for 
Mateo, but now, as a lead design engineer for AquaLife, a company specializing in filtration 
systems, Mateo finally had the chance to change that. 
 
For nearly the last year, he’d been working on the "Aqua-Lite"—a portable, ultra-low-cost water 
purification unit designed specifically for low-income families in developing nations. The 
problem with existing market solutions was the price point. The cheapest reliable filters still 
cost far above what the average family in his target demographic could afford. He was 
determined to reduce that cost by a factor of 10, but to accomplish that feat, he had to radically 
rethink the engineering of the typical purification system. 
 
During the design review, Mateo presented his schematics. He had replaced the standard 
impact-resistant polycarbonate housing with a much thinner, cheaper recycled polymer. More 
controversially, he had aggressively optimized the mechanical design to reduce material usage. 
"Mateo, look at these load calculations," pointed out Sarah, a structural analyst on the team. 
"You’ve shaved the Factor of Safety (FoS) down to 1.1. Standard practice for a pressurized 
vessel that will see rough handling is at least 3.0. If this thing gets dropped or over-pressurized 
even slightly, it fails." 
 
"I know the standards, Sarah," Mateo replied, his voice tight. "But those standards are written for 
Western consumers who can afford to pay for 'peace of mind.' Every dollar we add to the 
manufacturing cost is another family we exclude. What it takes to get a safety factor of 3.0 
makes the unit unaffordable for many of the people we are trying to help. At 1.1, clean water is 
attainable for almost everyone. We are talking about a situation where people, many of them 
children, are dying every day from preventable diseases. The math says it holds the pressure. It 
works." 
 
Sarah argued that the theoretical limit didn't account for the chaos of the real world—bumping 
around in the back of a truck, sitting in direct sunlight, or being operated by children. But Mateo 
was adamant. He viewed the over-engineering of safety margins as a form of privilege—a barrier 
that kept technology out of the hands of the poor. Driven by his memories and a fierce desire to 
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help, he pushed the design through, convincing management that the social impact outweighed 
the technical risk. 
 
Eventually, The Aqua-Lite was launched to much fanfare. Thousands of units were shipped to 
remote villages in varying climates. For the first three months, the reports were glowing; water 
access had improved, and Mateo felt he had fulfilled his life’s purpose. 
 
Then, the rainy season hit the tropical distribution zones. Reports of catastrophic failures began 
trickling in, then flooding in. The cheaper polymer Mateo had selected was technically strong 
enough to hold the water pressure in a lab, but as Sarah had predicted, he hadn't fully accounted 
for the environmental stress cracking caused by intense UV exposure combined with the high 
humidity and heat of the field locations. Ultimately, unfiltered, pathogen-rich water leaked 
silently into the clean reservoirs. 
 
Mateo sat in the recall meeting, looking at the fractured plastic on the conference table. He had 
wanted so desperately to save lives that he had removed the very margins of error required to 
protect them. 
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