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xi

Preface

In spring 2000, I had the opportunity to visit several Mayan villages in Belize. 
One of them, by the name of San Pablo, caught my attention. Little did I know 
at the time that the people in San Pablo would change my life and professional 
career forever. During my visit, I was introduced to some young girls who, I was 
told, spent a lot of time doing basic house chores, including fetching water from 
the river located 30 m below the village. As a result, they could not go to school. 
Because the villagers heard that I was a civil engineer, I was asked if I could do 
something about bringing water to the village using an alternative method. The 
problem was simple from a technical point of view but not from a social aspect. 
The community was poor and could not afford the fuel to drive a pump. The 
government of Belize had not provided electricity to the village at that time. 
Furthermore, the village was somewhat illegal, in the sense that it was created by 
migrant workers from Central America who decided to set up camp on someone 
else’s land. San Pablo was my first introduction to engineering for sustainable 
human development, or development engineering.

The trip to San Pablo changed my life and led to the creation of Engineers 
Without Borders in the United States (EWB–USA) and the development of a 
program on engineering for developing communities (EDC) at the University of 
Colorado at Boulder (CU–Boulder). It turns out that I was not the only one 
interested in helping the people of San Pablo; many of the engineering students 
at CU–Boulder wanted to be of help to the community as well. My office became 
a gathering point for the project, which quickly took shape. We decided, with the 
technical assistance of a local engineer, Dennis Walsh, to build a ram pump that 
would convert the potential head from a waterfall located upstream of San Pablo 
into enough pressure head to reach the village. The students raised the funding 
necessary to go to Belize in May 2001 to install the pump and build a small water 
distribution system. Upon our return from Belize, the students were even more 
excited about doing real voluntary projects as part of their education. They con-
veyed to me their frustration at doing the same virtual engineering work in the 
classroom; they wanted more of what they called at the time “meaningful engi-
neering.” Interestingly enough, I was also trying to integrate more experiential 
learning in my teaching. The students and I had similar interests.

The trip to Belize made me realize that I would better serve humanity by 
working on projects that improve people’s lives rather than writing a steady 
stream of academic publications that few people read. I quickly realized that 
projects like the one in San Pablo could be integrated into the engineering 
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xii	 Preface

classroom and could be a powerful way of training our students to address real 
problems and come up with solutions that build on the fundamentals they learn 
in the classroom.

The San Pablo project and other projects over the past decade have made 
me aware that delivering engineering solutions to problems in developing com-
munities in less than predictable conditions and in different cultural contexts is 
not easy and requires special skills that are not taught in engineering schools. 
The problems are often not well defined, and they involve technical and non-
technical issues. After all, the issue of water in San Pablo was never presented to 
me in a technical form; it all came about from wanting to help and do something 
so the girls in the village could stop fetching water and go to school. After the 
trip to Belize, I quickly realized that a need existed to train engineering students 
to address not only the needs of the richest segments of the world but also those 
living in poverty; this notion is addressed extensively in this book.

New ideas are challenging, and the first years of growing EWB–USA were 
difficult. The concept of providing experiential learning opportunities to stu-
dents in an international setting was not always supported by my academic col-
leagues. I was told by my direct supervisors that doing work in the developing 
world was not part of the mission of the university and that I should focus on 
publishing in well established fields of engineering. Thanks to my students and 
friends, I was able to overcome many of the barriers deliberately created by some 
colleagues in my home institution. Since then, EWB–USA has grown into a fully 
operational 501(c)(3) not-for-profit organization with more than 14,000 student 
and professional members involved in 350 projects in 45 countries. Its success 
over the past 10 years is a true reflection of the vision and hard work of the staff, 
led by Executive Director Cathy Leslie; its various board members, sponsors, and 
donors; and all of its dedicated members and volunteers.

While moving EWB–USA forward, I came to the realization that a need 
existed to train young engineers to work on projects in developing countries. 
Even though the fundamentals of engineering are the same in projects in the 
developed and the developing world, the implementation of solutions to local 
problems can be quite different. Furthermore, in the context of development 
projects, engineers are required to possess hard technical skills, and other skills, 
such as dealing with people, culture, governance, and policy. Projects and their 
solutions need to be contextual, integrated, and multidisciplinary and need to 
account for uncertainty and complexity. These critical nontechnical skills are 
rarely provided or required in traditional engineering curricula, which I fear 
occurs for the simple reason that the teaching faculty members do not have the 
resources and/or experience to do so or are just not interested in them. The 
Engineering for Developing Communities (EDC) program at CU–Boulder was 
born out of the necessity to train engineers to address the needs of all, not just 
the richest part of the world’s population. In 2010, EDC became the Mortenson 
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	 Preface	 xiii

Center in Engineering for Developing Communities (MCEDC) at CU–Boulder, 
thanks to a generous endowment by the Mortenson family.

As a faculty member in the MCEDC, my responsibility over the past  
five years has been the teaching of core graduate courses, such as Sustainable 
Community Development I and II, and the coordination of a practicum  
where our students work as interns in various nongovernmental organizations 
around the world. This book has been a way for me to assemble the material 
taught in those courses. It introduces a framework and guidelines for conduct-
ing small-scale development projects in communities that are vulnerable to  
a wide range of adverse events and have low capacity to handle the stress associ-
ated with those events. The projects take place in medium- to high-risk and 
low-resilience environments. The framework presented in this book is called 
ADIME-E and represents an extension of the framework used by CARE Inter-
national, combined with components from other frameworks used by different 
development agencies.

The framework presented in this book is unique, in the sense that it com-
bines concepts and tools that have been traditionally used by development agen-
cies and other tools more specifically used in engineering project management. 
It also emphasizes the importance of integrating systems thinking, risk analysis, 
capacity analysis, and resilience analysis in decision making. When combined, 
these tools and concepts from seemingly independent fields have the potential 
to better handle and model the complexity and uncertainty inherent in com-
munity development projects and the issues faced by households in these 
communities.

This book emphasizes the idea that human development calls for a new 
generation of global engineers who can operate in unpredictable and complex 
environments that are different from those encountered in the developed world. 
Engineering for sustainable human development is about the delivery of projects 
that are done right from a performance (technical) point of view and are also the 
right projects from a social, environmental, and economic (nontechnical) point 
of view. The book emphasizes that engineering for sustainable human develop-
ment is not just about technology; it is also about people, values, ethics, culture, 
commitment, engagement, passion, and other issues that are not traditionally 
associated with engineering education and practice.

This book presents a framework and guidelines for small-scale engineering 
projects in developing communities. The methodology presented in the frame-
work is meant to be robust, rigorous, and at the same time flexible, allowing for 
change and updates to be made based on experience and input. The reader 
should see the guidelines as a dynamic living document or a work in progress, 
but not as standards. Furthermore, the guidelines are presented as practical and 
comprehensive. Several illustrative case studies conducted by my graduate stu-
dents or by me have been incorporated in the text.
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xiv	 Preface

This book is intended primarily for engineers, students, and professionals 
interested in small-scale human development projects, whether they reside in 
developed or developing countries. Development workers and practitioners may 
also find parts of this book useful, especially if they are interested in the technical 
aspect of small-scale development projects.

I want to thank Jenny Starkey, Tamara Stone, and Lauren Szenina for 
editing this book and Shawna Epps for drafting the various figures and tables. 
Special thanks go to the reviewers, who probably spent countless hours reviewing 
the first manuscript. Their feedback and suggestions are greatly appreciated.

I want to especially thank friends and colleagues who have supported the 
writing of this book, have encouraged me in pursuing my vision, and have  
taught me valuable tools in the various aspects of sustainability and international 
development. They include Bud Ahearn, Barry Bialek, George Bugliarello, Paul 
Chinowski, Robert Davis, Steve Forbes, Anne Heinz, Keyvan Izadi, Matt Jelacic, 
Rita Klees, Cathy Leslie, Hunter Lovins, Andrew Reynolds, Don Roberts, Robyn 
Sandekian, Mark Schueneman, David Silver, Mark Talesnick, Bill Wallace, Andy 
Yager, and Alex Zahnd. Special thanks go to Mort and Alice Mortenson and their 
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