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Interdisciplinary

The National Academy of Engineers (NAE) has provided a framework for engaging with 14
grand challenges that are a threat to sustainable future of life on Earth. The focus of my
endeavors throughout my undergraduate curriculum and extracurricular engagements has been
the challenge of Providing Access to Clean Water.

Throughout my 4-years of undergraduate studies, I have been reminded time and again how
technical challenges often have significant socioeconomic dimensions that often go
unnoticed. Hence, I conducted research on the industrial organization of the water market in
developing countries as part of my cluster in Applied Economics.

The NAE Grand Challenges Scholars Program provides a framework with five key
competencies which are fundamental to addressing the grand challenges: Research,
Interdisciplinary, Entrepreneurship, Global, and Service. In pursuing these five key
competencies, I have accumulated the knowledge, experiences, and skills critical to
understanding the big picture of the global water crisis, along with its social, environmental
and technical challenges. These humbling first steps have led me to identify the gap between
technology and human-centric product design as the fundamental hurdle in adoption of
formidable household clean water solutions.

The focus of my work was understanding the duopoly of Sawyer (USA) and Vestergaard
Franzen (Switzerland) over low-cost, water products for disaster relief and low-income
household use, and its effects on product pricing, quality, user friendliness, and adoption.
After conducting 20+ interviews with academics, social workers, and users from Uganda,
Kenya, and South Sudan, I was able to identify that despite the deployment of over 5 million
of these devices financed by non-profit sector for low-income communities, there were no
sustained, significant improvements in health.
This was due to low adoption by target communities due to poor design and usability. Further research led me to the conclusion that there was an absence of a
feedback loop from users to Sawyer and Vestergaard Franzen. The firms were engaging only with donor organizations, which were unable to relay the
challenges faced by users (refugees, flood affectees, etc.) effectively to guide product development. I proposed a solution where companies create focus groups
within the target communities to codevelop their new products which address customer pain points.

Research
Independent research has been the backbone of my technical knowledge of the
challenges associated with access to clean drinking water. The first step towards
becoming an active contributor to this global cause was becoming familiar with the
jargon, technologies, and leaders of the water space. This was achieved by reading
hundreds of research papers from world class labs ranging from Georgia Institute of
Technology in the US to the University of Dar es Salaam in Tanzania.

Global
In pursuit of my passion to develop new and effective water technologies, I have had the privilege of
working leading companies in Pakistan, South Korea, and Singapore in the last two years.

This literature review was facilitated by engaging with the subject matter experts in conferences and online.
Professors, non-profit leaders, and business professionals were all willing and excited to have a student engage
with the global crisis, and that was one of the major takeaways from this research. I learned to ask simple
questions and embrace my lack of knowledge in the subject. This has humbled me and helped me achieve clarity
when setting my sight on a goal.
I also had the privilege of putting my academic research to practical use in the lab as part of my Senior Design
for Chemical Engineering. Guardian Glass, a leading glass manufacturer in North America, had sought our
team’s technical assistance to manage the effluent waste water from their facility in Geneva, NY. This challenge
provided me an opportunity to learn new skills to determine the composition, suspended particle size
distribution, and flow behavior of the effluent water. In doing so, I gained a working knowledge of advanced
analytical equipment such as Scanning Electron Microscope (SEM), Dynamic Light Scattering (DLS),
Centrifugation, and Gas Chromatography. Furthermore, I was challenged to provide an effective solution under
$500 to the company processing 5,000 gallons of water everyday. Collaboratively working in a team, we
proposed a simple, yet effective solution which involved reusing equipment that was already present on-site by
running water through in multiple steps using a sump pump in the effluent water settling tank.

Last summer, I led a R&D project for PakVitae, a Pakistani clean water technologies startup, in
collaboration with Sepratek Technologies in Daejeon, South Korea. Over the course of the summer,
I received training in setting up a world-class water lab and producing hollow fiber membranes
(HFM) for use in UltraFiltration (UF) devices. This was a truly amazing experience as I got to work
alongside Dr. CK Yeom, a world-renowned pioneer of membrane technologies, Dr. Natalia Widjojo,
a membrane specialist at the National University of Singapore, and the polymeric chemicals team at
BASF, the largest chemical supplier in the world.

As part of my project, I also engaged with HFM manufacturers in China, Japan, Singapore, Turkey, Germany
and Mexico. This was crucial in helping me understand the distribution of expertise, diversity of thought, and
expansiveness of the membrane solutions industry. This is an important takeaway in my endeavors going
ahead, as I now understand that such technologies have applications beyond the water space and can help us
remove harmful chemicals and gasses from industrial waste, conserve water and rare materials in
manufacturing, and improve the overall sustainability of operations in industries worldwide.

Service
As the founder of Project Embrace, I have had the opportunity to engage with hundreds of
students at rural schools surrounding Islamabad, Pakistan to help alleviate the global water
crisis by helping them develop their own local solutions and conserve water. My team of
volunteers and supporters conducted service trips to SOS Villages, The Citizen Foundation
schools, and orphanages to create awareness amongst children aged 7-14 about the
importance of maintaining a proper hygiene and drinking clean water. These trips helped me
in establishing a collaborative hub between them and our volunteers where important ideas
and solutions can be discussed.

My background in water related projects was put to test after flooding in Kerala, India in 2018. I led an international effort to
coordinate the delivery of low-cost, point-of-use filters to families in Kerala and monitor their deployment. I was able to
successfully complete this project from Rochester with the help of volunteers in Pakistan, UAE, and India who coordinated this
endeavor via WhatsApp groups. Over 100 filters were deployed which provided access to clean drinking water to over 700 flood
victims.

Entrepreneurship
The years of technical training in clean water solutions, social interactions with individuals affected by the water crisis, and exposure to
the business end of the challenge equipped me well to become the Business Development Executive of PakVitae, a $150M valued
clean water technologies startup from Pakistan. As an early stage employee, I am actively engaged in developing new products,
evaluating new markets, and setting up a framework for inclusion moving forward. The lessons I have learned from my detailed
analysis of key competitors in the water industry and academic research are my greatest asset as I chart out a global strategy for my
firm to provide better solutions to the 2.1 Billion people still without access to clean drinking water world wide.

As in charge of global business development, I have created a strategy to collaborate with major stakeholders
on the ground in East Africa. Furthermore, in order to avoid the mistakes of our competitors, I am recruiting
passionate students who belong to communities which form our target market so they can play an active role in
the development of our products. I have collaborated with the iZone to create a Training Workshop for the 8
students from Kenya, Uganda, South Sudan, Tanzania, Yemen, Bangladesh and Egypt who are who are
interested in working with PakVitae to tackle the water crisis in their home countries.
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