
Can the concept of community 
vulnerability contribute to 
emission reduction strategies?

Amy D Kyle, MPH PhD
Feb 15, 2022

1







https://ww2.arb.ca.gov/our-work/programs/ab-32-climate-
change-scoping-plan/scoping-plan-meetings-workshops



Key points
1. Where are we in health assessment?  What else is planned 

or needs to be done?
2. Social determinants of health and vulnerability as key 

constructs to contribute to effective strategies 
3. Engaging in community contexts matters
4. Health improvements for vulnerable likely more valuable

– Could be incentivized across the program

5. Maximizing benefits includes maximizing pollution reduction 
and reducing vulnerability
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Where this fits in Scoping Plan health discussion
• Pathways model  UCI project  estimates of health 

benefits monetize for cost benefit assessment
– Pathways model does not optimize; results depend on inputs
– Inputs do not optimize for health
– Details not released, are data fit for stated purposes?  What about EJ?

• Health assessment secondary but as yet undefined for plan
– EJ argument that health goals and equity should be central to actions
– Will outputs of UCI approach be useful?  What else is needed?

• Activities in CDPH, OEHHA, Strategic Growth Council 
– Not drivers of central decision making.  Role in scoping plan?



health and equity
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What we know about the health analysis - from Aug 17
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UCI Social 
costs

This is what the 
technical inputs 
were for



11



12



13



14



15



16



17



18



19



20



Questions about approach – when to discuss?

• How complete are the results?
– What pollutants?  Diesel, NOx, non diesel toxics?

• Are the data sources fit for purpose?
– Emissions inventory has known deficiencies

• How statewide Pathways result become local results?
• How are health benefits quantified?
• How well can health benefits be monetized; 
• Does this account for equity and vulnerability for action?
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Part 2:  Can construct of vulnerability help to 
develop strategies for emission reductions
Key concepts

• Disparities in air pollution or environmental 
factors 

• Health disparities
• Vulnerability
• Social determinants of health and Upstream 

actions
• Health equity and Equity



Six columns list map legend binned into 
ranges, including 

<  35 %,
- 35 to - 20 %,
- 20 to - 10 %,
- 10 to - 5 %,
- 5  to 5 %, 

10 to 20 %, 
20 to 35 %, 
> 35 percent; 

non-Hispanic White versus state average; 
non-Hispanic Black versus state average; 
Hispanic versus state average;
non-Hispanic Asian versus state average; 

Minority versus non-Hispanic White. 

Disparities in air pollution: 
What’s left to say?



Disparities in air 
pollution: 
What’s left to say?
Distribution of exposure to pollutants in years 
1990, 2000, and 2010, stratified by racial/ethnic 
group, For all panels, the highest/lowest bound 
represents the 90th/10th percentile value, the box 
shows the 25th and 75th percentiles, and the 
horizontal line in the box represents the median. 
Color circles indicate the national population-
weighted mean.

J Liu, LP Clark, MJ Bechle, A Hajat, Sun-Young Kim, 
Lianne Sheppard, AA Szpiro,  Julian D. Marshal. 
Disparities in Air Pollution Exposure in the United States 
by Race/Ethnicity and Income, 1990–2010.  2021.  
Environmental Health Perspectives.  129 (12).  
December 2021.  DOI https://doi.org/10.1289/EHP8584).  
Open Access Journal.



Environmental 
injustice

S Mathiarasan, A Hüls.  2021.  Impact of Environmental Injustice on Children's 
Health-Interaction between Air Pollution and Socioeconomic Status. Int J Environ 
Res Public Health.  2021 Jan 19;18(2):795.  doi: 10.3390/ijerph18020795.  © 2021 
by the authors. Open access under Creative Commons license

The detrimental intersection of 
outdoor and indoor air pollution 
with socioeconomic status and 
its consequences for children’s 
health. 



Individual v 
Community 
Vulnerability

Gilbert C. Gee1 and Devon C. 
Payne-Sturges.  Environmental 
Health Disparities: A Framework 
Integrating Psychosocial and 
Environmental Concepts.  2004.  
Environmental Health Perspectives.  
Vol 112(17).  Open access journal.



Vulnerability
• Here in traditional 

risk assessment: 
something missing

• Does not add social 
determinants

Conceptual model for considering vulnerability in cumulative risk assessment. The risk 
paradigm is depicted in a left-to-right flow with sources of stress on the left, exposure 
pathways to receptors in the center, and outcomes on the right. The receptors—individuals 
and groups—are shown as circles. 

PL DeFur, GW Evans, EA 
Cohen Hubal, AD Kyle, RA 
Morello-Frosch, DR Williams. 
Vulnerability as a function of 
individual and group resources 
in cumulative risk assessment.  
2007.  Environmental Health 
Perspectives.  115(5):817-24. 
doi: 10.1289/ehp.9332. 



Conceptual 
model for 
CalEnviroScreen

Social Determinants  --
Including Institutional Actions





Can Fam Physician. 2017 Nov; 63(11): e476–e482. © the College of Family 
Physicians of Canada

Process model to 
address more 
“upstream” issues 
in health care

https://www-ncbi-nlm-nih-gov.libproxy.berkeley.edu/pmc/articles/PMC5685463/


Community 
Contexts



Equity analysis needed

• This is a slide from a presentation on the 2017 scoping plan 
process







Discussion points
• What will get from the top down analyses already 

commissioned and what else do we need?
• Focusing on vulnerable communities, can we agree that 

reductions in burdens have greater relative value and 
incentivize this across the schema?

• Can we consider a way to integrate all of the separate bits 
now in play into a learning/action model?

• Can we address the role that institutional actions play in 
creating vulnerability?



AB 32 CA Climate Change Solutions Act  2006
– (f) It is the intent of the Legislature that the State Air Resources Board coordinate with state 

agencies, as well as consult with the environmental justice community, industry sectors, business 
groups, academic institutions, environmental organizations, and other stakeholders in implementing 
this division.

– (h) It is the intent of the Legislature that the State Air Resources Board design emissions reduction 
measures to meet the statewide emissions limits for greenhouse gases established pursuant to this 
division in a manner that minimizes costs and maximizes benefits for California’s economy, improves 
and modernizes California’s energy infrastructure and maintains electric system reliability, 
maximizes additional environmental and economic co-benefits for California, and complements 
the state’s efforts to improve air quality.

– 38561 (d) (d) The state board shall evaluate the total potential costs and total potential economic 
and noneconomic benefits of the plan for reducing greenhouse gases to California’s economy, 
environment, and public health, using the best available economic models, emission estimation 
techniques, and other scientific methods. 



Thank you.  



Copyright advice
These slides may include images that are subject to copyright for their authors.  Use of these images for the purpose of the 

webinar is a fair use of these images under the provisions for educational and research purposes.  However, further uses or 
distribution would require additional permission would be required for additional uses.

This presentation is copyright © 2022 by Amy D Kyle.  Apart from copyrighted images, permission is given for use of this 
presentation by not for profit entities for  non profit educational purposes with attribution to the author.  
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