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QUESTIONS?



Session 1: What is 
Sustainability- Economic 
Development, Employment 
and the Environment

Prof. N. Ashford, MIT



Nicks SLIDES to be inserted here



Session 2:The Intersection of 
Planetary and Human Health

Sustainability,  Planetary and Human 
Health- Challenges and Opportunities

Profs. P. Demokritou & H. Zarbl



The triad of interconnected challenges of our century: 
Pollution, deforestation/biodiversity loss, and Climate 

change

Å The triad of interconnected challenges of our century: Pollution, 
deforestation/biodiversity loss, and Climate change 

Å FACT#1: Growing population: Human population is growing (8 billion in 
2022) and expanding into new geographic areas - Deforestation

Å Fact#2: Food Safety and Security issues: Need to double food 
production by 2050 ɀIncreasing demand for animal -based proteins 
(Animal agriculture )

Å Fact#3: More people live in close contact with wild and domestic 
animals - opportunities for diseases to pass between animals and people 
(Zoonotic diseases ).

Å Fact#4: Globalization - Increased mobility of people, animals, and animal 
products via international travel and trade - quick spread of diseases (i.e. 
COVID 19)

Å FACT#5: Climate change -ϥtɅs here, itɅs real, and affects planetary health
Å We need to ACT now, we have the solutions 
Å We need to do it in a SUSTAINABLE,  socially cohesive, and inclusive 

manner,  across all stakeholders and at a global scale

The interconnection 
between people, 

animals, the 
environment and 

human health ( US CDC)

One Health - One Planet



Pollution: WorldɅs largest planetary and 
human thread

ÅPollution: ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ Ǌƛǎƪ ŦŀŎǘƻǊ ŦƻǊ ŘƛǎŜŀǎŜ ŀƴŘ ǇǊŜƳŀǘǳǊŜ 
death 

ÅDeaths from pollution: Approximately 9 million deaths per year, corresponding to 
one in six deaths worldwide (same level as cancer deaths). 

ÅReductions: Yes, in the number of deaths attributable to the types of pollution 
associated with extreme poverty such as indoor air and water pollution. 

ÅReductions are offset by increased deaths attributable to ambient air pollution 
and toxic chemical pollution (ie, lead). 

ÅPolicy: Despite ongoing efforts by UN agencies, committed groups, committed 
individuals, and some national governments (mostly in high-income countries), little 
real progress against pollution can be identified overall, particularly in the low-
income and middle-income countries, where pollution is most severe.

ÅUrgent attention is needed to control pollution and prevent pollution-related 
disease, with an emphasis on air pollution and lead poisoning, and a stronger focus 
on hazardous chemical pollution. 

ÅSustainability: The 20th Century motto ςgenerate and use chemicals and materials 
ŀƴŘ άŎƭŜŀƴ ǘƘŜ ƳŜǎǎέ ƭŀǘŜǊ ŎŀǳǎŜǎ ŘƛǎŜŀǎŜ ŀƴŘ ǇǊŜƳŀǘǳǊŜ ŘŜŀǘƘΦ LǘΩǎ ƴƻǘ SUSTAINABLE 

ÅPollution is a planetaryand humanthreat: Its drivers, its dispersion, and its effects 
on health transcend local boundaries and demand a global response in a sustainable 
manner. 

Lancet Commission on 
pollution and health 
(2022) 





Climate change and Human Health:
The Anthropocene Epoch (1/3)

Anthropocene Epoch:
Current geological age:  The period during which human activity has 
been the dominant influence on climate and the environment.

"we've become a major force of nature in this 
new Anthropocene epoch"

https://www.google.com/search?sca_esv=578600870&rlz=1C1CHBF_enUS857US857&sxsrf=AM9HkKkER_SBvoDCAvhqjJNcnK_n5ZuzBA:1698870681543&q=geological&si=ALGXSlbnOEZPfHsS2MaPJwdaOxE_fEBLlg7U4YK_JXezg0mWhmjUnlMyfT4wiFkfRQLtir5NW1RPrfoC4Bi0yt9iPWI456ouUHZcH1k3PmYvymzDYkeGK9c%3D&expnd=1


Climate change: Planetary and 
Human Health (2/3)

Dr. DavidBroccoli,Co-
Director, RutgersClimate 
Institute :

ά/ƭƛƳŀǘŜ ŎƘŀƴƎŜΧ ItΩs real, 
itΩs happening now, and itΩs 
affecting New Jerseyand    the    
²ƻǊƭŘΧΧΦΦέ

Å Past eight years confirmed to be the eight warmest 
on record

Å 2016 warmest year so far; July 6th, 2023 hottest

day on record

Å Greece: The average annual temperature was 
about 17.8 ÁC in the years after 1978 and about 
19.4 ÁC in the last four years. 
Å 1.7 ÁC  increase in the last 45 years



Climate change and Human Health 
(3/3)



Climate-Driven Wildfires 
and Health: A case study 



9
www.nfpa.org

Frequency of Wildfires in USA

California, 2017-2019

~ $ 12 B/year 

damage!

Climate -Driven Wildfires and Health (1/4)

Wildfires in Greece, August 22, 2023



10[1] China, S.; Mazzoleni, C.; Gorkowski, K.; Aiken, A. C.; Dubey, M. K. Nature Comm. 4 (2013) 2122.

[2] Yu, P.; Toon, O. B.; Bardeen, C. G.; Zhu, Y.; Rosenlof, K. H.; Portmann, R. W.; Thornberry, T. D.; et al. Science 365 (2019) 587-590.
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Canadian Wildfire smoke in NYC, June 7, 2023

500 nm

[1]

1-5 % of 

Black Carbon
95-99 % of Organic & 

Brown Carbon

Radiative warming by black 

carbon lifts the wildfire plume & 

extends its spread & lifetime [2]!
Canadian Wildfires, Quebec, Summer 2023

Climate -Driven Wildfires and Health
Canadian Wildfires, June, 2023(2/3)



16[1] www.epa.gov/pm-pollution/national-ambient-air-quality-standards-naaqs-pm

Climate -Driven Wildfires and Healthɉ 
Canadian Wildfires, June, 2023(2/3)

[3] Samburova; et al. Sci. Total Environ. 568 (2016) 391-401.

[3

]
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Climate -driven Wildfires & Health

Mucus Secretion & COPD

(Dr Yohannes -BWH)

Cardiovascular

(NHLBI-Dr Kathry )

Resolution of Inflammation

(Dr Bruce Leary -BWH)

Asthma 

(Dr Pannetiery )

Womenõs fertility 

(Dr Xiao, EOHSI)

Cognitive function 

(Dr. Laurant, EOHSI)

Effects on Innate Function 

(Demokritou, EOHSI)

Ingestion 

(Demokritou)

Climate Effects 

(Dr Kelesidis, EOHSI)

Impact on plants, nutrition and 

Health (Dr. White, CAES)

Climate -Driven Wildfires and Healthɉ 
Canadian Wildfires, June, 2023(2/3)





The Role of Community-Based
Participatory Research and Engagement 

in Environmental Health

and Sustainability

Prof. Helmut Zarbl, Rutgers University

Environmental and Occupational Health Sciences Institute 

( eohsi.rutgers.edu)

Athens, Greece, November 2023



Brief History of EOHSI

ÅFounded in 1987

ÅState appropriation for building

ÅLed to the first NIEHS funded Center grant, the 

Center for Environmental Exposures and Disease,

presently in its 36th year and just renewed for 

another 5years. (ceed.rutgers.edu)

Bernard Goldstein



Advancing science and policy 
to reduce health risks 

where people live, work and play.

EOHSIõs Mission



Vision

To lead and help reshape the future of 

environmental and occupational health by 

supporting innovative, communityςengaged,  

transdisciplinary research, intervention, training 

and clinical careto improve human health.



The EOHSI Faculty

EOHSIis comprised of 58 Research and Clinical Faculty 
representing

×9 Schools Rutgers Schools (three campuses)

×12 Rutgers Institutes 

×12 Rutgers Centers 

×Princeton and Lehigh U)

EOHSI Building Residents

×17 Resident Faculty

×18 Research and 40 Clinical Staff
×14 Administrative and Support Staff

EOHSI

EOHSIΩs Transdisciplinary Network of Schools

Public
Health

Environmental
& Biological 

Sciences

Health Related 
Professions

Arts & 
Sciences

BusinessEngineering

Planning & 
Public Policy

Medicine

Pharmacy



Climate change, deforestation and cumulative effects of 
pollution will have the greatest impact on those affected by 
racism, poverty, food deserts, disparities, inadequate access to 
healthcare , etc., especially those living in environmental 
justice communities. 



Since immediate impacts are delayed for those living in 
privileged countries and communities, the solution has 
been to export our pollution to underdeveloped 
countries and Environmental Justice (EJ) communities.
A few examples include:

- manufacturing that produce 
hazardous by products 
- electronic waste
- universal waste
- hazardous waste
- municipal waste dumps and 
incinerators
- recycling



Status quo for 
EJ

communities
and 

underdevelope
d countries

The blame game



Cost is too high!Why should the rich pay?



We must act, NOT react 
before it is too late !!!



Sustainability Investment NowBenefits 
ALL !

ü Models such, as the VULGARhypothesis, suggest that the cost of mitigating 
air quality in EJ communities is too high for the affluent who will receive 
little benefit. 

ü However, the more recent NICEmodel by Mark Budolfson, a 
philosopher/modeler formerly at EOHSI, suggests this is not the case.

ü Nice was the first model to include the effects and costs of health inequities 
when assessing the benefit of climate interventions
(Nature Climate Change11:1111ɀ1116 (2021).

ü Indicates that greenhouse gas ( GHG) reductions can maximize health co-
benefits for environmental justice communities through revenue recycling, 
thereby reducing overall costs. 

ü Importantly, the model predict that in the long-term, climate policies that 
focus on the most vulnerable will reduce costs and maximize benefits for all.    

https://philpapers.org/asearch.pl?pub=10783


The Greater Newark Area of NJ as an 
Environmental Justice Community



Case Study 1:Community Engaged Intervention to Reduce    

Exposure and Health Effects of Diesel in an EJ Community



Multiple Stressors

ÅAir Pollution
ÅTrucks, trains, airplanes

ÅPoint sources: eg. municipal waste incinerator, powerplants, Baywayrefinery

ÅNoise

ÅPlanes, roadway

ÅPolluted waters: Passaic River PCBs, dioxin, Hg

ÅLow lying areas prone to flooding

ÅPsychosocial stress

ÅInequity



Black Carbon Comparison 5/24/13
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1st/South Park BC

1st/Trumble BC

Background BC

Å Community members concerned about 
tractor trailer trucks on residential street 
passing 3 schools, residences, and 
community centers.  

Å And high rates of asthma in local schools

Å Joined forces with Rutgers CEED scientists 
to count trucks and monitor roadside air

Å Counted > 60 trucks per 
hour at two locations

Å Air monitoring showed 
peaks of black carbon 
and particulate matter 
with passing trucks

Å Along walking routes to 3 
neighborhood schools

Elizabeth Community Truck Count May 24, 2013



Off-Highway Truck Route Blocked

NJ Turnpike 
Exchange 13

Exchange 
13A

Å Many trucks were by-
passing the toll on the NJ 
Turnpike

Å Local councilman 
attended presentation of 
the truck count results

Å The CEED-Community 
truck count report was 
presented by the 
community at City 
Council meetings

Å On May 9, 2017 an 
ordinance prohibiting 
trucks on a key portion of 
the residential route 
passed. 

Å Follow-up monitoring is 
planned

City Bans Large 
Trucks on First 
Street May 9, 2017

First Street





Case Study 2: Community Engaged Research to 

Reduce PFAS Exposure in Drinking Water in a New Jersey EJ 
Community

The Paulsboro PFAS Health Study

Part of the CDC/ATSDR Multi -Site PFAS Health Study


