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Questions

Should the US (and NC) choose a portfolio of environmental
investments to maximize public health returns?

What are the pros and cons of such an approach?

What tools are available to help?

Deliberative Method for Ranking Risks

Environmental Burden of Disease Model

Case study application in the United Arab Emirates

Should NC undertake a project to demonstrate these tools in
the US?
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US Environmental Policy Reflects

Fears, Not Risk

“The federal government’s efforts to achieve a
cleaner environment have . . . been influenced
more by fears than by scientific findings.

“The resulting patchwork of laws has made it all but
impossible to address problems rationally and
consistently.”

Rep. J. Roy Rowland (D-Georgia, 1983-1995)
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Previous Studies Show Mismatch

Between Spending and Risk

A—$100 billion
saves 1 life

B—$100 billion
saves 200,000 lives

A

B
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Human Cognitive Limits Explain Gap

Between Risk and Policy

Top Causes of Death in Children

1. Car accidents

2. Homicide (by someone the child
knows)

3. Child abuse

4. Suicide

5. Drowning

Parents’ Top Worries

1. Kidnapping

2. School snipers

3. Terrorists

4. Dangerous strangers

5. Drugs

Fears are not accurate

indicators of risk.
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Previous Efforts to Set Environmental

Priorities Have Not Succeeded

From about 1987-1997, the EPA and 33 states undertook
projects to prioritize environmental risks.

EPA’s conclusion:

“EPA’s priorities appear more closely aligned with public opinion
[fears] than with estimated risk.”

Results of priority-setting projects never took hold.

Environmental regulatory system remains driven by patchwork of
laws that do not necessarily address the worst problems.
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Benefits of a “Worst Things First”

Approach

Per dollar invested:

Save more lives.

Prevent more illnesses.

Provide greater reduction in health-care costs.

“An ‘ability to smell fear’ is a quality I’ve never seen listed on

a resume before.”



8

Key Arguments Against Priority-

Setting Projects

1. Environmental priorities need to reflect values, not just risk.

Are risks to the elderly more or less important than risks to
children?

Are risks over which individuals may have control more or less
important than involuntary risks?

Are risks to the current generation more or less important than
risks to future generations?

2. Quantifying comparative risks may not be possible--we may
not know enough.
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New Methods Address These Concerns

1. Environmental priorities need to reflect values, not just risk.

The “Deliberative Method for Ranking Risks” engages
stakeholders to consider risk and values.

2. Quantifying comparative risks may not be possible--we may
not know enough.

New concepts in environmental burden of disease

assessment, plus more powerful desk-top computers, facilitate
simulation of population risks.
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Case Study in the United Arab

Emirates (UAE)

UNC employed the new
methods in the UAE.

These results will guide
fledgling UAE environmental
protection programs.

His Excellency Majid Al

Mansouri, Secretary General,

Environment Agency-Abu Dhabi
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UAE:  Confederation of Seven

Emirates on Arabian Gulf
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UAE and NC Have Similarities

(and Differences)

< 5 in.42 in.Annual
Rainfall

32,300
sq. mi.

53,900
sq. mi.

Total
Geographic
Area

8.2 million9.4 millionPopulation

78.5 yrs.75.6 yrs.Life
Expectancy

$54K$47KPer-Capita
Income

UAENC

Krispy Kreme, Abu Dhabi
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UAE’s Worries Are Similar to NC’s

Air pollution
Outdoor

Indoor

Water pollution

Food contamination

Land pollution

Waste management
Solid

Hazardous

Health care

Climate change

Noise pollution

Chemical pollution in
occupational environments

Vector-borne disease

Rodents

Electromagnetic fields

Nonionizing radiation

Built environment

Ozone layer depletion
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Method 1:  Deliberative Method for

Ranking Risks

First described in scientific

literature in 2001.

Five steps result in ranking
that considers both risks and

values:

A. Define and categorize the
risks to be ranked.

B. Identify the risk attributes that
should be considered.

C. Describe the risks in terms of
the attributes in risk summary
sheets.

D. Select participants and
perform the risk rankings.

E. Describe the issues identified
and the resulting rankings.
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Example “Risk Summary Sheets”

Research team compiles risk information in “summary

sheets,” showing how risks measure along attributes.
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Stakeholder Workshops

Workshops engage wide variety of stakeholders.  UNC involved

73 stakeholders in 5 risk ranking workshops in the UAE.
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Outdoor Air Pollution

Indoor Air Pollution

Occupational Exposure in Industry

Occupational Exposure in Construction

Occupational Exposure in Agriculture

Eating Contaminated Seafood

Global Climate Change

Eating Contaminated Fruits and Vegetables

Drinking Water

Stratospheric Ozone Depletion

Electromagnetic Fields

Coastal Recreational Water

Outdoor Noise

Residential Soil

25th and 75th percentiles

Average ranking among individuals 1

Final Ranking

2 3 4 5 6 7 8 9 10 11 12 13 14

Result:  Prioritized List of Concerns,

Showing Areas of Agreement
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Method 2:  Environmental Burden of

Disease Simulation

Analytica software

Monte Carlo

statistical simulation

Data limitations
contribute to
uncertainty in results
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Model Shows Premature Deaths

Attributable to Environmental Risks
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Model Also Shows Geographic

Variability in Risks
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Summary and Questions to Ponder

As a society, we must and already do set priorities because
our budget is limited. But the process for setting priorities is
driven by fear and is not transparent.

New tools are available that can advance our ability to
systematically address environmental risks.

Burden of disease modeling:  We may be able to show that in
the long run, the state can save money by investing more in
environmental protection.

Deliberative method for ranking risks:  We can systematically
consider health and environmental risks, as well as values, to
develop a ranking of environmental risks.

Should the US revisit the issue of prioritizing environmental
problems, using these new tools?

Can NC serve as an example?
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Or, is the current priority-setting

method good enough?



Additional Slides

Dr. Jacqueline MacDonald Gibson
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Human Cognitive Limits Explain Gap

Between Risk and Policy

Humans (even “experts”)
tend to underestimate
high risks and
overestimate low risks.
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Outdoor Air Pollution

Indoor Air Pollution

Occupational Exposure in Industry

Occupational Exposure in Construction

Occupational Exposure in Agriculture

Eating Contaminated Seafood

Global Climate Change

Eating Contaminated Fruits and Vegetables

Drinking Water

Stratospheric Ozone Depletion

Electromagnetic Fields

Coastal Recreational Water

Outdoor Noise

Residential Soil

25th and 75th percentiles

Average ranking among individuals 1

Final Ranking

2 3 4 5 6 7 8 9 10 11 12 13 14

Some Low-Ranking Items Retained

Due to UAE Agency Concerns
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Illnesses Attributable to

Environmental Risks in UAE
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NC IOM Prevention Task Force

Recommended An Assessment

“The Department of Environmental
Sciences and Engineering in the
University of North Carolina at Chapel
Hill (UNC) . . .  should work with
appropriate state agencies . . . to
develop an environmental
assessment for the state that links
environmental exposures/risks and
health outcomes and includes
strategies to address the
exposures/risks.”

NC IOM Task Force on
Prevention


