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Progressive Realization of Human Rights 
and Immediate Obligations 

FOOD EDUCATION 

HEALTH HOUSING 

WATER WORK 

Community of Tastayoq, Cusco, Peru. (Pictures, Davis Chacon-Hurtado)



Aspirational Role of Engineers in Society 

Canon #1

Hold paramount the safety, 

health, and welfare of the 

public.

(NSPE, 2019)

Student Outcomes

Impact of engineering 

solutions in global, 

economic, environmental, 

and societal contexts

to produce solutions that 

“meet specified needs 

with consideration of 

public health, safety, and 

welfare, as well as global, 

cultural, social, 

environmental, and 

economic factors”

    (ABET, 2018)

Engineers will translate the 

dreams of humanity, 

traditional knowledge, and 

the concepts of science into 

action through the creative 

application of technology to 

achieve sustainable 

development. The ethics, 

education, and practices of 

the engineering profession 

will shape a sustainable 

future for all  generations

(WEPSD, 1997)

Desired Attributes of a 

Global Engineer 

-Economics/Finances of 

projects

-Basic supplier 

management principles

-Customer and societal 

emotions and needs

-Cultures, Languages, and 

business norms

-Societal, Economic, and 

environmental impacts of 

engineering decisions

-An international/global 

perspective

Hundley and Brown (2013)

National Society of Professional Engineers, Accreditation Board for Engineering and Technology, World Engineering Partnership for Sustainable Development

Chacon-Hurtado et al. (2024) https://doi.org/10.1177/01622439231211112  

https://doi.org/10.1177/01622439231211112


Normative foundations

https://www.ohchr.org/Documents/Publications/ABCen.pdf

Economic, Social, and Cultural Rights 

The Right to 
Education

The Right to 
Food

The Right to 
Health

The Right to 
Housing

The Right to 
Social 

Security

The Right to 
Work

Civil and Political Rights 

https://www.ohchr.org/Documents/Publications/ABCen.pdf


Economic, Social, and Cultural Rights 

Civil and Political Rights 

Human Rights-based Approach to 
Engineering 

The Right to 
Education

The Right to 
Food

The Right to 
Health

The Right to 
Housing

The Right to 
Social 

Security

The Right to 
Work

Engineering for Human Rights 

• Assessment of social impacts of 
engineering 

• New paradigms in engineering 
education 

• Needs for workforce 
development 

ENGINEERING 

Chacon-Hurtado et al. (2024) https://doi.org/10.1177/01622439231211112   

https://doi.org/10.1177/01622439231211112


Principles of ENGR-HR

Distributive 
justice

Participation

Consideration 
of  duty 
bearers

Accountability

Indivisibility 
of  rights

Chacon-Hurtado et al. (2024) https://doi.org/10.1177/01622439231211112  

https://doi.org/10.1177/01622439231211112


ENGR-HR  Benefits

❑“New” paradigm for engineering design

❑Better understanding of  the role of  engineering in 

society 

❑Improve public awareness and understanding of  

engineering 

❑Improve recruitment and retention in engineering 

education 



HR Engineering Education and Service 

❑ Teaching Human Rights in Engineering

-Lee, M., & Chacon-Hurtado, D., & Hertel, S., & Fenn, S. (2024, June), Engineering Education in Human Rights and Sustainability: Exploring Students’ Motivations and the Learning Outcomes from an 

Undergraduate Class at the University of Connecticut Paper presented at 2024 ASEE Annual Conference & Exposition, Portland, Oregon. https://peer.asee.org/47279 

Chacón-Hurtado, D., S. Sirota, S. Hertel, (2022).  “Teaching Engineering for Human Rights: Lessons Learned from a case study-based undergraduate class” Proceedings of the American 

Society for Engineering Education. https://peer.asee.org/teaching-engineering-for-human-rights-lessons-learned-from-a-case-study-based-undergraduate-class.pdf 

“Whoever takes this class will feel rewarded and be 

exposed to very relevant and issues that need to be 

addressed.”

“Taking this class helped me understand 

the world better and my place in it”

https://engineeringforhumanrights.initiative.uconn.edu/education/ 

https://peer.asee.org/47279
https://peer.asee.org/teaching-engineering-for-human-rights-lessons-learned-from-a-case-study-based-undergraduate-class.pdf
https://engineeringforhumanrights.initiative.uconn.edu/education/


Progressive Realization of Human 
Rights and Immediate Obligations 

10United Nations (1948). Universal Declaration of Human Rights.

 Accessed from https://www.ohchr.org/EN/UDHR/Documents/UDHR_Translations/eng.pdf

FOOD EDUCATION 

HEALTH HOUSING 

WATER WORK 

Right to standard of living 
including food, clothing, housing and medical care, and necessary social 
services (Article 25) 

Right to education 
Elementary education shall be compulsory, technical and professional 
education, and higher education on the basis of merit. (Article 26)

Right to work
Choice of employment and favorable conditions of work protection 
against unemployment.  (Article 23)

Freedom of Discrimination
Everyone is entitled to all the rights and freedoms […], without distinction 
of any kind, such as race, color, sex, language, religion, political opinion, 
national or social origin, property, birth, or other status. (Article 2)

https://www.ohchr.org/EN/UDHR/Documents/UDHR_Translations/eng.pdf


Progressive Realization of Human 
Rights and Immediate Obligations 

11United Nations (1948). Universal Declaration of Human Rights.

 Accessed from https://www.ohchr.org/EN/UDHR/Documents/UDHR_Translations/eng.pdf

Smithsonian Exhibition “381 Days: The Montgomery 

Bus Boycott Story” (1955).  “For the first time, black 

passengers board through the front of the bus and, like 

Rosa Parks, sit where they please.”

Photo by Don Cravens. Courtesy Time Life 

Pictures/Getty Images.

https://www.sites.si.edu/s/archived-

exhibit?topicId=0TO36000000TzVtGAK

Accessible area within 30 –minute drive, 

Lafayette, IN. Developed using Maptitude.

Right to standard of living 
including food, clothing, housing and medical care, and necessary social 
services (Article 25) 

Right to education 
Elementary education shall be compulsory, technical and professional 
education, and higher education on the basis of merit. (Article 26)

Right to work
Choice of employment and favorable conditions of work protection 
against unemployment.  (Article 23)

Freedom of Discrimination
Everyone is entitled to all the rights and freedoms […], without distinction 
of any kind, such as race, color, sex, language, religion, political opinion, 
national or social origin, property, birth, or other status. (Article 2)

https://www.ohchr.org/EN/UDHR/Documents/UDHR_Translations/eng.pdf
https://www.sites.si.edu/s/archived-exhibit?topicId=0TO36000000TzVtGAK
https://www.sites.si.edu/s/archived-exhibit?topicId=0TO36000000TzVtGAK


Unequal Access to Opportunities
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Distance

Houshold Income and Distance to work 
Less than $24,999 $100,000 or more

Chacon-Hurtado, D., Kumar, I., Gkritza, K., & Fricker, J. D. (2019). Analysis of spatial mismatch and equity using commuting and labor sheds: Trends in Indiana. Transportation 
Research Record, 2673(10), 620–631. https://doi.org/10.1177/0361198119849919 

Source: Federal Highway Administration, 2017 National Household Travel Survey (NHTS)

Tabulation created on the NHTS website at http://nhts.ornl.gov
Accessibility index for high-income and low-income groups, and 
number of counties for each income group as a function of the 
accessibility ratio.

https://doi.org/10.1177/0361198119849919


Transportation and Safety Inequity

Green, O., Frazier, A. P., Chacon Hurtado, 

D. Ivan J. N., Paxton, A., and Marsh, K. 

“Unveiling Safety Inequity: A Location-

Based Crash Prediction Approach.” 

University of Connecticut. Working Paper.



Transportation and Safety Inequity

Green, O., Frazier, A. P., Chacon Hurtado, 

D. Ivan J. N., Paxton, A., and Marsh, K. 

“Unveiling Safety Inequity: A Location-

Based Crash Prediction Approach.” 

University of Connecticut. Working Paper.



❑ Child Labor Abuse
❑ Hazardous Working Conditions
❑ Invading Lands & Resources
❑ Racial & Gender Inequality
❑ Sustainability & Environmental 

Risks

❑ Ecosystem Contamination
❑ Supply Chain Insecurity
❑ Unequal Risk Exposure
❑ Improper Recycling
❑ Human Toxicity

❑ Employment & Job 
Standards

❑ Production Emissions 
& Human Toxicity

❑ Unfair Deployment
❑ Social Exclusion
❑ Pollution & 

Displacement

❑ Unequal Opportunities
❑ Costs & Ownership Rates
❑ Funding Shortages

❑ Energy Source & GHG Footprint
❑ Social Exclusion
❑ Accessibility & Mobility
❑ Privacy & Security

EV Life-cycle Stages and Human Rights Concerns

Rouhana, F., Zhu, J., Chacon-Hurtado, D., Hertel, S., & Bagtzoglou, A. C. (2024). Ensuring a just transition: The electric vehicle 

revolution from a human rights perspective. Journal of Cleaner Production,  462. https://doi.org/10.1016/j.jclepro.2024.142667

https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.jclepro.2024.142667&data=05%7C02%7Cfrancesco.rouhana%40uconn.edu%7Cab2c66fafdac4d73693c08dd04141be0%7C17f1a87e2a254eaab9df9d439034b080%7C0%7C0%7C638671206598966363%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=lLgmukcIYYJSMdaMbpuyNrF%2BU4Z0T%2BL2brb8rKOfCX8%3D&reserved=0


Progressive Realization of Human Rights 
and Immediate Obligations 

FOOD EDUCATION 

HEALTH HOUSING 

WATER WORK Community of Tastayoq, Cusco, Peru. (Pictures, Davis Chacon-Hurtado)



Water, Health, and Food Security
Community Planning, Resilience, 

and Justice for a Changing 
Environment

Product Design, Manufacturing, 
and Supply Chain Management

Engineering Education and 
Accessibility Rights

Cybersecurity, Privacy, and 
Human Vulnerability

Engineering Substances and 
Process Sustainability

Engineering for Human Rights @ UConn: Research Areas

Images: 2021 Pixabay https://engineeringforhumanrights.initiative.uconn.edu/ 

https://engineeringforhumanrights.initiative.uconn.edu/
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In 2010, the United Nations General Assembly adopted a 
resolution recognizing “the right to safe and clean 
drinking water and sanitation as a human right that is 
essential for the full enjoyment of life and all human 
rights”

Resolution /64/292

Sufficient Safe 

Acceptable Physically 
accessible 



We have a global water crisis

People who have no 

on-premise drinking 

water

1.8
Billion

821 115
Million

2.2
Billion

$18.5 
Billion

Collect drinking water 
directly from surface 
waters such as lakes 

and rivers

Revenue lost from 
avoidable deaths from 
lack of access to basic 

water and sanitation

People lscking access 
to safely managed 

drinking water services

Number of children that 
die from water-related 

diseases every day



We have a water crisis in the US

63
Million

9–45

Million

3–10%
$384

Billion
US Water systems 

in violation of 

SDWA each year

Investment needed 

by US water utilities 

to meet water 

regulations

Number of Americans 

who received water from a 

source that violated 

SDWA between 1982 - 

2015

Americans were exposed 
to potentially unsafe 
water more than once 
during the past decade.



Americans were exposed 
to potentially unsafe 
water more than once 
during the past decade.

The burdens of this crisis affect 
communities 

in a very disproportionate way

Contaminated water runs toward the Grant Calumet River and Lake Michigan, the source of drinking water for East Chicago, Ind (News21)



“Concepts…of water justice demand that all communities be 
able to access and manage water for beneficial uses, including 
drinking, waste removal, cultural and spiritual practices, reliance 
on the wildlife it sustains, and enjoyment for recreational 
purposes.” A Twenty-First Center U.S. Water Policy (2012) 



How can we address inequities in the water sector?

• Infrastructure investment: target underserved communities for upgrades
• Community-led initiatives: empower local groups to manage water resources effectively
• Policy reforms: implement regulations to ensure affordable access to safe water
• Capacity building: provide training and resources for sustainable water management

Recognize Disparities

Acknowledge historical and systemic 
inequities in water access.

Involve Communities

Ensure affected groups participate in water 
management decisions.

Invest Strategically

Direct resources to areas with the greatest 
greatest need.

Monitor Progress

Regularly assess and adapt water equity 
strategies.

How do we consider human rights?
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Inclusive Decision Making Requires 
Acknowledgement of our Humanity

Engineering in Context

B E T H A N Y  M .  G O R D O N ,  P H . D .
N A S E M  S Y M P O S I U M :  I S S U E S  A T  T H E  I N T E R S E C T I O N  O F  E N G I N E E R I N G  

A N D  H U M A N  R I G H T S



WHEN IS INFRASTRUCTURE 
A RIGHT VS. A SERVICE?

• Water and sanitation utilities for 
climate refugees in Germany 

• Survey respondents were willing to 
provide water and wastewater 
services for ~2.9 years

•  A “deeply contextual” question

Case Study

(Kaminsky and Faust, 2017)



Existing policy & 
system capacity to 
meet demands

Positionality of 
decision-makers

Awareness of 
Historical Context

Sense of Community

Community Engagement

EXAMPLES OF CONTEXT



UNDERSTANDING HISTORY 
MATTERS FOR EQUITABLE 
DECISION-MAKING

• Knowledge of racial history affects 
perceptions of systemic racism

Example

(Gordon et al. 2022)

(Nelson et al., 2012; Bonam et al. 2019)

• Participants given racial history 
context distributed climate 
adaptation resources differently than 
participants without



POSITIONALITY

REFLEXIVITY

ACCOUNTABILITY 
& RECIPROCITY

Social and political 
context that shapes 
a person’s identity

Process of self-
reflection: who are we 

as engineers? How 
does our positionality 
influence our work?

Acknowledge and 
compensate the 
expertise of lived 

experience

(Jamieson et al., 2023)

(Secules et al., 2021)

(Kovach, 2021)



JUST AS WE 
PREPARE 

OURSELVES, WE 
MUST PREPARE 

OUR 
ORGANIZATIONS.

(Bozeman et al. 2022)
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Building the 
Foundation of

Global Health Equity



Enabling dignified, affordable, and 

high-quality healthcare for all.



z

1 Infrastructure 
& Healthcare 
Access



2 Engineering for 
Health Equity



3 Building 
Sustainable 
Systems



4 Local Capacity 
Building



Enabling dignified, affordable, and 

high-quality heacare for all.

Maternal Center of Excellence

Koidu, Sierra Leone
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