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Questions

e 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

e Should NC undertake a project to demonstrate these tools in
the US?



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
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Human Cognitive Limits Explain Gap
Between Risk and Policy

Top Causes of Death in Children

Fears are not accurate
indicators of risk.

1.
2.

3.
4.
5.

o bk W

Car accidents

Homicide (by someone the child
knows)

Child abuse
Suicide
Drowning

Parents’ Top Worries
1.

Kidnapping

School snipers
Terrorists

Dangerous strangers
Drugs



Previous Efforts to Set Environmental
Priorities Have Not Succeeded

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

e EPA’s conclusion;

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

e 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.



Benefits of a “Worst Things First”
Approach

Per dollar invested:
* Save more lives.
* Prevent more illnesses.
* Provide greater reduction in health-care costs.

J
DA.EG\Q_PeMIep_.
“An ‘ability to smell fear’ is a quality I've never seen listed on
a resume before.”



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.



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

Lebano
West Bank /4
Gaza St

o
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UAE and NC Have Similarities
(and Differences)

NC UAE

Population | 9.4 million | 8.2 million

Per-Capita | $47K $54K

Income

Life 75.6 yrs. 78.5 yrs.

Expectancy

Total 53,900 32,300

Geographic | sg. mi. sSg. mi.

Area

Annual 42 in. <5in.
Krispy Kreme, Abu Dhabi REIEY
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UAE’s Worries Are Similar to NC's

e Air pollution * Noise pollution

* Outdoor e Chemical pollution in

* Indoor occupational environments
° Water pollution * Vector-borne disease
* Food contamination - Rodents

e Land pollution

e Electromagnetic fields
* Waste management

* Nonionizing radiation

- Solid | |
» Hazardous e Built environment
» Health care * (Ozone layer depletion

e Climate change
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A Deliberative Method for Ranking Risks (I):
Overview and Test Bed Development
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signed to facilitate comparisons amoag risks on all important attributes, and the
ty of the resulting rankings have not beea assessed. To address these needs, a

means for gathering public input to help set risk
g5 conducted to date, the categories and attributes
ials and procedures have not been de

article provides an overview of the risk ranking method and
crigning the middle school test bed. A companion article
¢ of the ranking procedures and the level of agreement

KEY WORDS: Risk ranking: risk priocitization, comparative risk analysis; citize

teibutes; school risks

L INTRODUCTION

Interest in risk ranking has been growing. The
U.S. Environmental Protection Agency (USEPA) led
the way in 1986 with a staff study titled Unfinished
Business," and followed with two studies conducted
by its Scicnce Advisory Board.*” In addition, the
USEPA's Regional and State Planning Burcau has
supported approximately 50 local and regional com-
parative risk projects in which experts and lay-
people have worked together to develop rankings

went of Engincering and Public Policy, Camegic Mellon
ttsburgh, PA

Testitute, Washington, DC.

’ rix Consultants, Oakland, CA.

*Address correspondence 10 H, Keith Florig, Depar
§ Public Poli

cipation; risk at-

for a wide range of risks. """ Other agencies in the
United States”™ "' and clsewhere (c.g., Canada™ and
New Zealand ) have also engaged in risk ranking.
In 1993, the Carnegic Commission on Science, Tech-
nology, and Government called on risk regulatory
agencies to make much wider use of such methods ™

Although po!
priorities for risk-management strat
more casily ranked than management strategies be-
cause the number of possible management options
far exceeds the number of risks. Ranked lists of risks
may also be more stable over time. A ranking of
risks should be seen as one input to decision making,
not as a final recommendation for management pri-
orities. Risks with middle and low ranks may still de-
serve management action if they can be effectively
reduced at small cost. Conversely, if little can be done
to reduce & highly ranked risk, managers should not

913
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or Risk Aadysis

Method 1: Deliberative Method for
Ranking Risks

Five steps result in ranking
that considers both risks and
values:

A. Define and categorize the
risks to be ranked.

B. ldentify 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.

£. Describe the issues identified
and the resulting rankings.

First described in scientific
literature in 2001.
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Example “Risk Summary Sheets

AMBIENT NOISE

ELECTROMAGNETIC FIELDS

SUMMARY

SUMMARY Moise is unwanted sound which results from many activities. In urban settings,

Electromagnetic fields (EMF) are produced by an elecric charge or current, such commen sources of noise include airplanes, frains, trucks and autemobiles, construction

aalioss ’Wndg power :m;i;obhthwbddn:ppliqmss ;’ I‘: t;vasull (:; high lvclloia and demolition activity, and industrial faciliies. The most cbvious effect from high noise
I The strengt L tri | 4 it
:ov'v'sr “n;s he's wgR o HHeciic Gndl magnelic Reics clops o seepty W levels is hearing impairment and its associated interferance with general communication.
islance from their source.
. } . Cther impacts frem cortinued naise exposure include cardiovascular effects and sleep
The science linking exposure to EMF 1o health effects remains unconvincing. The ) i ) ) o o
only biological impact for which there is any correlation is childhood levkemia, but no disturbances. A 2006 ambient noise survey shows the noise level at monitering sites in
couse and effect relafionship has actuolly been shown. Therefore, these findings remain Abu Dhabi appears to be in excess of national and infemational standards, raising the
controversial, earning Extremely Low Frequency (ELF) magnetic fields the International concern that residents may be exposed to ambient noise pollution. But no systematic

Agency for Research on Cancer’s "possibly carci ic in humans” classificati studies have been done to assess the noise levels in other Emirates.

Currently there is scant information available on the typical EMF levels for different

locations in and around the UAE environment, workplaces, schools or residences Risk Characteristic | Low Best High
According the Dubai Electricity and Water Authority, the utility does not allow buildings Estimate | Estimate Estimate
constructed within 50 mefers of high voliage power lines, which are thought to be Fatalities
patticularly strong producers of magneic fields MNumber of deaths per year 0 Nonzero Net
but low reported
Risk Choracteristic Tow Bost Figh Chance in a million of death per year for the 0 Monzerc Mot
Estimate | Estimate | Estimate | average resident butlow | reported |
Falalities Chance in a million of death per year for the 0 MNon-zero Mt
Number of deaths per year 0 0.16 3.9 resident at highest risk but low reported
Chance in a million of death per year for the 0 0.06 1.4 Greatest number of deaths in a single event 1
average resident lliness or Injury
Chance in o million of deoth per year for fhe 0 021 50 Mors s=rious longlerm cazes par year et
resident at highest risk reported
Grealest number of deaths in o single event 1 Less serious longferm cases per year LNd
lliness or Injury reported
More serious long-lerm cases per year 05 2 I Niors serious hertiem ces par yoer e
Less serious long-lerm cases per yeor 0 0 0 o
More serious shorterm cases per year 0 0 0 - repol
1053 8611008 shorHeIt CONes POF YO 0 0 0 Less serious shorkterm cases per year Net
Other Factors reported
Time between exposure and health effects 10 - 30 yeors Other Facters
Quality of scientific understanding Low Time between exposure and health sffects Weeks to Months
Combined uncertainty in death, illness, and low Guality of scientific understanding Low
injury Combined uncertainty in death, illness, and High
Ability of resident 1o control exposure to Moderale injury
hazard Ability of resident to control exposure to Moderate
hazard

Research team compiles risk information in “summary
sheets,” showing how risks measure along attributes.
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Stakeholder Workshops
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Workshops engage wide variety of stakeholders. UNC involved
73 stakeholders in 5 risk ranking workshops in the UAE.
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Result: Prioritized List of Concerns,
Showing Areas of Agreement

Outdoor Air Pollution ¢
Indoor Air Pollution —<—
Occupational Exposure in Industry —H
Occupational Exposure in Construction } & I
Occupational Exposure in Agriculture } & |
Eating Contaminated Seafood —o—
Global Climate Change
Eating Contaminated Fruits and Vegetables
Drinking Water } © I
Stratospheric Ozone Depletion } N I
Electromagnetic Fields ——
Coastal Recreational Water } & I
Outdoor Noise —0—
Residential Soll o—

¢ Average ranking among individuals | 1 2 3 4 5 6 7 8 9 10 11 12 13 14
— 25" and 75" percentiles Final Ranking
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Method 2: Environmental Burden of

Disease Simulation

* Analytica software

e Monte Carlo
statistical simulation

e Data limitations
contribute to
uncertainty in results

Qutdoor Air Pollution Summary. Total Burden of Disease
(Deaths, Health-Care Vis)

Indoor air pollution summary: total burden of disease

(Deaths, Health-Care V‘S-)i ps

Occupational exposures: Total burden of disease
(Deaths, Health-Care Vts ) |

Drinking water contamination summary. Total hurden of di;
(Deaths, Health-Care \ts ) ﬁ =

Coastal water: Total burden of disease
(Deaths, Health-Care Wis )

mid

Climate change summary: total burden of disease
(Deaths, Health-Care Vts)

Cases: Above RD
(# occurrences J day) | mid
Cases: Ahove ADI (vegetables)
(# occurrences f day)

Cases: Above cPAD (vegetables)

mid

il

{# occurrences / day) | mid

# occurrences!day)i

rmid

mid

Cases: Above aPAD (vegetables)

Cases: Above ADI (fruit)
(# occurrences f day) [
Cases: Above cPAD (fruit)

i

# occurrences / day) | mid

# occurrences!day)i mid

Cases: Above aPAD (fruit)
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Model Shows Premature Deaths
Attributable to Environmental Risks

Outdoor air 600
Indoor air 290
Occupational exposures 46

Drinking water 12
Climate change —l 3
Produce and seafood | 0
Coastal water 0

0 300 600 900 1200

Estimated annual number of deaths
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Model Also Shows Geographic
Variability in Risks

PM10 AF of all-cause monrality on Aug 12, 2008

26
0.12
.25 0.1
>
) 0.08
B 24
0.06
23 0.04

52 53 54 55 56
long {deg.) 20
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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.

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

e Can NC serve as an example?

21



Or, Is the current priority-setting
method good enough?

"I, too, want to preserve the environment, just as it is: acid rain,
holes in the ozone layer, lots of crap in the air.” 22
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Human Cognitive Limits Explain Gap
Between Risk and Policy
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Some Low-Ranking Items Retained
Due to UAE Agency Concerns

Outdoor Air Pollution ¢
Indoor Air Pollution —<—
Occupational Exposure in Industry —H
Occupational Exposure in Construction } & I
Occupational Exposure in Agriculture } & |
Eating Contaminated Seafood —o—
Global Climate Change
Eating Contaminated Fruits and Vegetables
Drinking Water } © I
Stratospheric Ozone Depletion | o |
Electromagnetic Fields ——
Coastal Recreational Water } & I
Outdoor Noise —0—
Residential Soll o—

¢ Average ranking among individuals | 1 2 3 4 5 6 7 8 9 10 11 12 13 14
— 25" and 75" percentiles Final Ranking

26



llInesses Attributable to
Environmental Risks in UAE

120,000

Coastal water(gastroenteritis)

Occupational exposures (noise, hearing loss)

|

Drinking water (gastroenteritis)
Indoorair (smoke, respiratory infections)

Indoor air (smoke, cardiovascular disease)

Occupational exposures (particles, asthma) 11,900

Outdoorair (0zone, respiratory disease) 9,240

Qutdoorair (particles, respiratory disease) l 8,330
_{

Outdoor air (particles, cardiovascular disease) .—< 5,370

Occupational exposures (particles, pulmonary disease) 5.000

Indoorair (mold, asthma) 4,500

Indoorair (smoke, asthma) 4,300

e

Estimated annual number of health-care visits

50,000 100,000 150,000

200,000
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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 Fgfvtﬁgﬁm
appropriate state agencies . . . to R T Health
develop an environmental of North

: ’ o | Carolina:
assessment for the state that links . 3 TRV rcention action

environmental exposures/risks and - N ooz
health outcomes and includes .
strateqgies to address the
exposures/risks.”

North Carolina
Institute of Medicine
in colkboration with the North

* NC IOM Task Force on
Prevention
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