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Human Health is Fundamentally Linked
to the Economy
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Increased demand for transport of
people, goods, and services

Improved mobility of 
people, goods, and services
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• air pollution
• changing air 
components
• congestion
• noise

Increased demand for transport of
people, goods, and services

• traffic injury/death
• chronic disease
• death from disease
• social and cultural 
disruption
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Projected Increase in World-wide 
Transport-related Fuel Use

Source: Mobility 2030



Goal: Transportation Compatible with Human Health

• Re-engineer fuel development

• Develop alternative fuels, fuel additives

• Increase efficiency of fuel development 

• Expand the context for pollution prevention

• Reduce regulatory burden

• Focus development efforts for health and sustainabi lity
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Tilman et al., PNAS, 2006

Criteria for Development of Alternative Fuels

• Superior environmental benefit

• Economically competitive

• Sufficient quantities

• Net energy gain over the energy sources

• Minimal human health impact



The Challenge: 
An Integrated Framework for Evaluation of Alternati ve Fuels
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How would we develop a framework that 
integrates human health,

alternative fuels, and economics?

What would that framework 
need to include? 



• Count the “bio” in biofuels

• Calculate the cost of re-engineering the 

transportation infrastructure

• Measure the human health impact

– surveillance

– exposure 

– psychosocial stress

Additional Criteria for Alternative Fuels Framework



Annual Crops

Forest Residues / 
Organic Wastes

Pressing/
Esterification

Hydrolysis/
Fermentation

Gasification

Bio-Diesel

Ethanol

Methanol

Hydrogen

Fuel
Conversion
TechnologyResources

Count the Biology in Biofuels
Sustainability: water, energy use, increased acreage,
agrichemical costs, co-products and waste production

Adapted from Mobility 2030
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Identify the Cost of Re-Engineering
Technology: fuel production facilities, distribution 
infrastructure, the engine and vehicle design

Adapted from Mobility 2030



Measure the Human Health Impact 

• Improve human health surveillance

– health tracking (Scandinavian Model)

• Improve quantitative measurements

– exposure

– biological response

– psychosocial stress



Improved Quantitative Exposure Assessment:
More Precise Measurements of Personal Exposure

Before Exposure After Exposure
to ammonia

Colorimetric Array

Adapted from KS Suslick, University of Illinois



More Precise Measures of Human Response to 
Exposure in Blood: Gene Expression by Microarray

Array
of

Genes

— +

Exposure

Molecular 
signature:
pattern of genes 
turned off / on by 
an exposure

Quantitative
Measurement

Adapted from J Pounds, PNNL and Avi Spira, Boston University



Measure the Human Health Impact 

• Improve human health surveillance

– health tracking (Scandinavian Model)

• Improve quantitative measurements

– exposure

– biological response

– psychosocial stress





Quantitative Analysis of Salivary Biomarkers of 
Psychosocial Stress in Real Time

Vivek Shetty, UCLA



The Challenge:
Integrate Human Health into a Model for Evaluation 

of Alternative Fuels

Economy Human 
Health

Transportation 
Fuels

Think Holistically:Communicate
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