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Introduction

(from Mihelcic et al., 2016. Environmental Engineering Science 

“As the world population and economy has grown, environmental pressure has increased, and many 

of the world’s major ecosystem goods and services have been degraded. In developing regions of the 

world, the link between the environment and economic and social well-being is particularly strong. For 

example, an estimated 24% of global disease burden is attributed to environmental factors; and for 

children under 14 years, this increases to as high as 36%. In addition, the global population living in 

poverty makes extensive use of goods and services provided from a common pool of terrestrial and 

aquatic natural resources. Natural resources are also known to support an important social safety net 

during times of economic downturn and constrained food supplies.”

“Great progress was made towards achieving the MDGs; in fact, 147 countries have met the 2015 

target for access to improved water and 77 countries have met the 2015 target for improved sanitation. 

Unfortunately, 663 million people still live without improved water, 2.4 billion do not have improved 

sanitation, 946 million practice open defecation, and 1.5 billion use sewer collection systems without 

treatment. Furthermore, the disease burden associated with lack of WASH services is still high, 

outdoor air pollution annually causes 3.7 million premature deaths, and indoor air pollution results in 

4.3 million premature deaths. “

“Thus, on September 25, 2015 the United Nations General Assembly unanimously adopted an agenda 

to pursue a sustainable future by 2030, replacing the MDGs with the Sustainable Development Goals 

(SDGs). The SDGs include 17 goals and 169 targets, and while environmental engineering and 

science is linked to all goals, the following three goals are examples that can drive innovation and 

research in our discipline: 1) Goal 6: Ensure availability and sustainable management of water and 

sanitation for all, 2) Goal 11: Make cities and human settlements inclusive, safe, resilient and 

sustainable, and 3) Goal 13: Take urgent action to combat climate change and its impacts”.
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Abstract

(from the The Grandest Challenge of All: The Role of 

Environmental Engineering to Achieve Sustainability in the 

World’s Developing Regions, 2016).

The environmental engineering discipline has 
focused much of its historical efforts in 
developing regions of the world on advancing 
environmental sustainability through improving 
provision of water, sanitation, and hygiene 
(WASH) services. My hope is that our discipline 
leads the way to a better world through 
monumental improvements in the environment 
and human well-being that drives new 
innovations and opportunities in research, 
education, practice, and service.
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Objective of our in review manuscript “More than Target 6.3: A 

Systems Approach to Rethinking Sustainable Development 

Goals in a Resource-Scarce World”

• Accordingly, the objective of this manuscript is to use a 
systems approach and for the first time demonstrate 
and better understand the fundamental dynamics, 
linkages and feedbacks between the individual SDGs. 
When the causal relationships within the system are 
defined, it is then possible to align the overall system 
structure with generic archetypes in order to identify 
leverage points to effectively influence changes in the 
system.  This is especially important in the case of the 
SDGs because this new development agenda will 
undoubtedly drive implementation and innovations in 
engineering practice, research, policy, and 
development around the world for several decades. 
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from “More than Target 6.3: A Systems Approach to 

Rethinking Sustainable Development Goals in a 

Resource-Scarce World”

in review with special issue of Engineering, on Environment 

Protection Qiong Zhang, Christine Prouty, Julie B 

Zimmerman, James R. Mihelcic, 2016.
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The ten Grandest Challenges to achieve 

sustainability in the world’s developing regions 

that were discussed by Dr. Mihelcic at this 

workshop were:

1. understand the historical perspective of the discipline’s connection with 
public health as the field transitions forward; 

2. integrate the differences encountered when operating over rural to urban 
locations; 

3. address emissions of greenhouse gases and other important carbon-
containing pollutants; 

4. understand the link between development and health to better connect 
health outcomes and reduction in risk with ecosystem management and 
other development interventions;

5. address the complex interactions of water-energy systems; 

6. integrate the synergy inherent in development/sustainability goals of 
water, sanitation, hygiene (WASH), food security, and resource recovery; 

7. transition to a green economy; 

8. advance monitoring, evaluation, and assessment activities that includes 
life cycle assessment; 

9. integrate culture, perception, and behavior with advances in science and 
technology; and,

10. develop the global competency of early career engineers.  
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