Session No. 15


Course Title: Hazards Risk Management

Session 15: Risk Perception

Time: 2 hrs


Objectives:

15.1
Explain the concept of risk perception, and discuss the various associated theories describing risk-related behavior.

15.2
Discuss the reasons why an understanding of risk perception is necessary for accomplishing the hazards risk management process, and for conducting effective risk communications.

15.3
Discuss the often-conflicting definitions of the term ‘safe,’ as understood by risk managers and the general public, and why establishing wide agreement on what is meant by ‘safety’ is so important to hazards risk managers.

Scope:

Sessions 12 - 16 contain materials used to explain to students the second step in the hazards risk management process; Risk Identification.  This step includes the following subsections: Hazards, Community and Environment, Scope Vulnerability, Risk Perceptions, and Risk Statements.  During this particular session, titled “Risk Perceptions”, the instructor will detail the definition of risk perception, the various theories to explain risk perceptions and related behavior, and explain why such an understanding is important to the overall hazards risk management process.  Finally, a discussion on the concept of ‘safe’ and ‘safety’ will be facilitated.  Included in this session will be several student interactions that will not only solicit the students’ knowledge and/or perceptions of hazards and risk, but will allow them to perform an exercise that allows them to evaluate their own perceptions of risk.


Readings: 

Student Reading:

Slovic, Paul, and Elke Weber. 2002. “Perception of Risk Posed by Extreme Events.” Presented at Risk Management Strategies in an Uncertain World. Palisades, NY. 4/12-13/2002.  <http://www.ldeo.columbia.edu/CHRR/Roundtable/slovic_wp.pdf>
Barnes, Dr. Paul. 2002. “Approaches to Community Safety: Risk Perception and Social Meaning.” Australian Journal of Emergency Management. Autumn.  <http://www.ema.gov.au/ema/

rwpattach.nsf/viewasattachmentPersonal/AE298B50241FB8C7CA256CC2003700E9/$file/Approaches_to_community_safety_risk_perception_and_social_meaning.pdf>
Young, Elspeth. 1998. “Dealing With Hazards and Disasters: Risk Perception and Community Participation in Management.” Australian Journal of Emergency Management. Winter.  <http://www.ema.gov.au/ema/rwpattach.nsf/viewasattachmentPersonal/F5609EC2C6ED0B51CA256CC200015F22/$file/Dealing_with_hazards_and_disasters_risk_perception_and_community_participation_in_management.pdf
Instructor Reading:
Slovic, Paul, and Elke Weber. 2002. “Perception of Risk Posed by Extreme Events.” Presented at Risk Management Strategies in an Uncertain World. Palisades, NY. 4/12-13/2002.  <http://www.ldeo.columbia.edu/CHRR/Roundtable/slovic_wp.pdf>
Barnes, Dr. Paul. 2002. “Approaches to Community Safety: Risk Perception and Social Meaning.” Australian Journal of Emergency Management. Autumn.  <http://www.ema.gov.au/ema/

rwpattach.nsf/viewasattachmentPersonal/AE298B50241FB8C7CA256CC2003700E9/$file/Approaches_to_community_safety_risk_perception_and_social_meaning.pdf>
Young, Elspeth. 1998. “Dealing With Hazards and Disasters: Risk Perception and Community Participation in Management.” Australian Journal of Emergency Management. Winter.  <http://www.ema.gov.au/ema/rwpattach.nsf/viewasattachmentPersonal/F5609EC2C6ED0B51CA256CC200015F22/$file/Dealing_with_hazards_and_disasters_risk_perception_and_community_participation_in_management.pdf

General Requirements:

Power point slides are provided for the instructor’s use, if so desired.

Handout 15-1 Facts and Fears)

Handout 15-2 Risks which Increase Chance of Death

Handout 15-3 Ranking of relative risk of estimated fatalities per year

Handout 15-4 Ranking of relative risk of estimated fatalities per year

Handout 15-5 Ordering of perceived risks

Handout 15-6 Select risks and the Annual Risk of Dying from Each

Handout 15-7 Risk Perception Case Study

Handout 15-8 Why do Americans Believe Danger Lurks Everywhere?

It is recommended that the modified experiential learning cycle be completed for objectives 15.1 - 15.3 at the end of the session.


Objective 15.1 - 
Explain the concept of risk perception, and discuss the various associated theories describing risk-related behavior.
Requirements:

Provide a brief overview of risk perception, and describe several of the most widely accepted risk perception theories.  

Remarks:

I.
The branch of science that studies why people fear the things they do (and also why they do not fear other things) is called Risk Perception.  An abundance of research has been dedicated specifically to finding out why people traditionally do not tend to fear the things that are statistically most likely to kill them
.  

II.
Understanding these trends in public risk perception will help to explain why people are so disproportionately afraid of spectacular hazards they are statistically less vulnerable to than, for instance, automobile accidents, food poisoning, heart disease, or cancer.  

III.
In their article Rating the Risks, Paul Slovic, Baruch Fischhoff and Sarah Lichtenstein begin “People respond to the hazards they perceive.” (Slovic, Fischhoff, and Lichtenstein 1979).  Unfortunately, these perceptions are primarily based upon sources of information that do not portray accuracy of information, such as mass media outlets, social networks, and other external sources, rather than personal experience and expert knowledge.  

IV.
Slovic, Fischhoff, and Lichtenstein reported in their article “Rating the Risks,” four ‘Risk Perception Fallibility’ conclusions to explain the ways in which people tend to inaccurately view the hazards in their world.  They include:

A.
Cognitive limitations, coupled with the anxieties generated by facing life as a gamble, cause uncertainty to be denied, risks to be distorted and statements of fact to be believed with unwarranted confidence (Power Point Slide 15-1).

1.
People tend to fear a risk less as they become better informed with more specific details of the risk.  

2.
However, the amount a person can discover about a risk will almost never be complete, as the actual likelihood or consequence most risks pose cannot be quantified in a way that addresses the specific threat faced by individuals (even well known risks such as cancer or heart disease) (Ropeik 2002).  

3.
The more uncertainty a risk poses, or as Slovic, Fischhoff and Lichtenstein state, “the more of a gamble something is,” the more people will fear it.

4.
In the face of uncertainty, people will consciously or subconsciously make personal judgments based upon very imperfect information in order to establish some individual concept of the risk they face (Slovic, Fischhoff, and Lichtenstein 1979).  

5.
These judgments based upon uncertainties and imperfect information often cause people to wrongly perceive their own risk, more often in a way that overstates reality.  

6.
In Mexico City, for instance, where a public insecurity crisis is a priority political topic and a constant subject in the press, but where no reliable crime statistics have been available for over seven years, people have overestimated their personal risk from violent crime by up to 86%
.

B.
Perceived risk is influenced (and sometimes biased) by the imaginability and memorability of the hazard.  People may, therefore, not have valid perceptions even for familiar risks (Power Point Slide 15-2).

1.
People are more afraid of those things that they can imagine or that they can remember.  These easily available risks, as they are called, tend to be overestimated in regards to their likelihood of occurrence.  

2.
For instance, we rarely hear about a person dying from a ‘common’ cause such as a heart attack, unless somebody close to us dies of that specific cause.  However, the media will often heavily report on a death that is result of an ‘uncommon’ cause, like the West Nile Virus.  The result tends to be that people underestimate common risks and overestimate rare risks.  

3.
Social scientists Paul Slovic, Baruch Fischhoff, and Sarah Lichtenstein performed a study to measure this phenomenon, and found that people greatly overestimated their risk from rare events such as botulism, tornadoes, pregnancy complications, and floods, while they underestimated the risk from stroke, diabetes, cancer, and heart disease (Slovic, Fischhoff, and Lichtenstein 1979).  

4.
Generally, people tend to fear what they hear about repetitively or constantly.  This phenomenon is referred to as the Availability Heuristic, which states that people perceive an event to be likely or frequent if instances of the event are easy to imagine or recall.  This is a perception bias that can be correct when considering events that are, in fact, frequently observed, such as in the case of those who believe that automobile accidents are common because almost everyone they know has been involved in one.  However, when a risk that is spectacular but not necessarily common receives constant media attention, such as school shootings did in the 1990s (in particular the Columbine attack
), people often wrongly assume that similar events are very likely to occur.  

C.
Risk management experts’ risk perceptions correspond closely to statistical frequencies of death.  Laypeople’s risk perceptions are based in part on frequencies of death, but there are some striking discrepancies.  It appears that for laypeople, the concept of risk includes qualitative aspects such as dread and the likelihood of a mishap being fatal.  Laypeople’s risk perceptions are also affected by catastrophic potential (Power Point Slide 15-3).

1.
It can be difficult for people to exactly understand statistics they are given, and even more difficult for them to conceptualize how those statistics apply to them personally.  

2.
Furthermore, these statistics tend to do little to affect the way people perceive the risks that are calculated.  This is not to say that the average person lacks sufficient intelligence to process numbers, it is just that the numbers are not the sole source of influence on public risk perception.  

3.
It has been discovered through extensive research that people use other more heavily weighted qualitative factors, in addition to the quantitative likelihood of a hazard resulting in personal consequence, in ranking their risks (Slovic, Fischhoff, and Lichtenstein. 1979).  People are generally more concerned with the consequence component of risk than they are about the likelihood component (remember from session 1, risk = likelihood X consequence).

4.
When considering the statistics provided to the public by the media regarding risks, it is important to examine their quality and usefulness to the recipients.  Without complete information, media-provided statistics are meaningless and likely misleading.  In fact, in the absence of complete information, people tend to over- rather than underestimate their vulnerability to described hazards.  Economists have classified this way people tend to overestimate unknown or unclear risks as “risk-ambiguity aversion” (Economist 2002).

5.
However, even if statistics provided by the media or other sources are straightforward, it is difficult for people to understand how those numbers affect them as an individual, even if they are a risk ‘expert’.  Few people can actually conceptualize the difference between a “one-in-a-million” and a “one-in-one-hundred-thousand” chance of occurrence (Jardine and Hrudley 1997).  

6.
People tend to require other clues to help them put these numbers into perspective.  Many people tend to view victimization from rare but spectacular hazards in a comparable fashion to the way that people tend to believe that they can beat long odds to win a state lottery.  James Walsh writes in his book True Odds, “The odds are greater you’ll be struck by lightning than win even the easiest lottery.  They’re better that you’ll be dealt a royal flush on the opening hand of a poker game (1 in 649,739).  They’re better that you’ll be killed by terrorists while traveling abroad (1 in 650,000).  If you bought 100 tickets a week your entire adult life, from age 18 to 75, you’d have a 1 percent chance of winning a lottery.  Lotteries really play on the inability of the general public to appreciate how small long odds are.” (Walsh 1996).  For Walsh’s comparison, the odds of winning the lottery are 1 in  57 X 52 X 100 X 100 = 29,640,000. 

7.
It is the qualitative factors that people consider most heavily in weighing their personal risk.  Paul Slovic, Baruch Fischhoff, and Sarah Lichtenstein, in their article Facts and Fears: Understanding Perceived Risk, proposed that there are seventeen risk characteristics which influence public risk perception.  These characteristics fall under two subgroups (called ‘Factors’); Factors related to dread (Factor 1), and factors related to how much is known about the risk (Factor 2). A third factor, encompassing a single, eighteenth characteristic, which measures the number of people exposed to the hazard, will not be covered in this session.

8.
Using these seventeen characteristics, they examined public perceptions of ninety risks and plotted their findings on a two-dimensional graph depicting Factor 1 on the X-axis and Factor 2 on the Y-axis.  Characteristics under Factors one and two are as follows:


a.
Factor 1: Factors Related to Dread
(Power Point Slide 15-4)


i.
Dreaded vs. Not Dreaded - People will fear risks that cause painful, violent deaths more than those that do not.  David Ropeik, Director of Risk Communication at the Harvard Center for Risk Analysis writes “What are you more afraid of: being eaten by a shark or dying of a heart attack in your sleep?  Both leave you equally as dead, but one – being eaten alive – is a more dreadful way to go.” (Ropeik 2002).  Of course, millions of people around the world die from heart attacks while sleeping every year, but less than fifteen fall victim to sharks in the same time period (Wiggins 2002). 

ii.
Uncontrollable vs. Controllable - People tend to be less fearful of risks that they feel they can control.  For instance, most people feel safer in a car when they are driving than when they are a passenger, because they are controlling the movement of the vehicle, and they know their own skills in accident avoidance.  However, when people lack control of a situation, a risk will seem more pronounced.  Examples of uncontrollable risks would be airplane travel, street crime, pesticides in food, and terrorism.

iii.
Global Catastrophic vs. Not Global Catastrophic - Risks that have the potential to affect the entire world tend to be deemed greater than those that can only affect local or national populations.  For instance, the effects of nuclear war, whose aftermath could include widespread nuclear fallout and long-term physiological effects beyond the borders of any one state, would be far scarier than a conventional war that took place in a country other than one’s own.

iv.
Consequences Fatal vs. Consequences Not Fatal - If a risk results in death, it is more feared than other non-lethal risks.  For example, even though auto accidents are much more likely than airplane accidents, the chance of accident fatality is much greater in the airplane accident, and airplane accidents are thus more feared.

v.
Not Equitable vs. Equitable - Risks that affect one group with a greater statistical likelihood and/or consequence than the general population tend to be considered greater than those that affect all people equally, especially to those within the groups more severely affected.  This is especially true of the risk disproportionately affects children. 

vi.
Catastrophic vs. Individual - Risks that affect a great number of people in one location or at one time are more feared than those that affect individuals one at a time, spread over a wide location.  Terrorism and earthquakes are examples of catastrophic hazards, while heart disease, auto accidents, and drowning would be considered individual. 

vii.
High Risk to Future Generations vs. Low Risk to Future Generations - If a risk is one that extends across generations, especially one that will affect future generations, it is considered scarier than ones that will be mitigated or prevented within our own lifetime.  The most apparent example of this would be the case of nuclear radiation, which can remain dangerous for thousands of years.  For this reason, there still have been no agreements on where spent nuclear fuel will be stored in the United States after it is no longer useful for power generation.

viii.
Not Easily Reduced vs. Easily Reduced - People are more scared of risks that cannot be easily mitigated.  The effort required to reduce crime or drug use is much greater than the effort required to prevent drowning or bicycle injuries.  One must simply wear a helmet on a bike, or a life preserver on a pleasure boat, and they have greatly reduced their likelihood of injury or death.  However, it takes months or years to combat a crime wave or drug problem plaguing a town or city.

ix.
Risk Increasing vs. Risk Decreasing - If a risk appears to be growing in likelihood or consequence, it becomes more feared.  However, if a risk appears to be more easily mitigated or is decreasing in likelihood or consequence, people begin to fear it less. 

x.
Involuntary vs. Voluntary - Why are people more scared of drunk drivers than of eating high cholesterol food that will raise their risk of heart disease?  How can some people smoke cigarettes, wholly unconcerned about their cancer risk, while those around them complain incessantly?  For both of these questions, the most obvious answer is that people are more concerned with risks that are involuntary than those they bring upon themselves.  Keith Smith, in his book Environmental Hazards: Assessing Risk and Reducing Disaster, discusses voluntary and involuntary risk and makes the statement that “there is a major difference between voluntary and involuntary risk perception with the public being willing to accept voluntary risks approximately 1,000 times greater than involuntary risks” (emphasis added) (Smith, 1992). 

xi. Affects Me vs. Doesn’t Affect Me - Terrorism has been almost a daily occurrence in the media for years, but until September 11th, 2001, Americans who did not travel abroad did not worry about it.  After that date, preventing terrorism became a national concern and a government priority.  The statistical risk to the average person in American was raised only a miniscule amount, but the mere fact that people suddenly knew for certain that foreign terrorism could occur at home made them much more afraid.  The following chart displays public fear of terrorism in the United States before and after the attacks.

	How worried are you that someone in your family will become a victim of a terrorist attack?
	4/7/2000
	9/11/2001
	9/14/2001

	Very Worried
	4%
	23%
	18%

	Somewhat Worried
	20%
	35%
	33%

	Not Too Worried
	41%
	24%
	35%

	Not Worried At All
	34%
	16%
	13%











(Gallup, 2000, 2001)

xii.
Not Preventable vs. Preventable - A risk that cannot be mitigated or prepared for is more feared than one that can.   For instance, in the early 1980’s AIDS (Auto Immune Deficiency Syndrome) was seen as one that always killed its victims, and was terribly feared.  With modern medicine, people who are HIV (Human Immunodeficiency Virus) positive can live for years without contracting AIDS.  While the disease is still feared, it is not perceived to be as dangerous as just twenty years ago.

b.
Factor 2: Factors Related to How Much is Known About the Risk (Power Point Slide 15-5)
i.
Not Observable vs. Observable - Risks that can be seen are less feared than those that people cannot see or visualize.  The dangers associated with radon or genetic manipulation are considered not observable, while second-hand smoke would be considered observable.

ii.
Unknown to Those Exposed vs. Known to Those Exposed - if people have no way of knowing whether or not they are exposed to a risk, then they will fear that risk more.  Food irradiation and biological terrorism are examples of risks where people may now be able to know that they have been exposed.

iii.
Effect Delayed vs. Effect Immediate - Risks that cause immediate harm or damage tend to be less feared than those that cause negative effects at some point in time following exposure.  This is the primary reason why people tend to fear the effects of biological terrorism much more so than conventional, or even chemical methods.

iv.
New Risk vs. Old Risk - Risks we are facing for the first time are much scarier than risks that we have had plenty of time to become ‘accustomed’ to.  Few people fear cars for their accident risk, or fear the risk posed by vaccines, as we have lived with both of these technologies for decades. When Anthrax was mailed to news agencies and politicians in New York, Washington, DC and Florida, people became extremely frightened when touching their mail, while today it is highly unlikely that there is anyone who continues to wear a mask and rubber gloves while opening letters.

v.
Risks Unknown to Science vs. Risks Known to Science - when risks can be explained using scientific evidence, people will fear them less due to their increased understanding.  Many diseases leave questions to be answered when they are first discovered, but once their methods of transmission, prevention, and cure can be discovered they become less of a concern.  

9.
For each characteristic pair listed above, risks that exhibited the left-hand form were seen as more fearful than those which exhibited the right-hand form.  For example, uncontrollable risks are more feared than controllable ones.  After quantifying the characteristics for each risk examined, Slovic, Fischhoff, and Lichtenstein plotted their findings on a graph provided as Handout 15-1.  

D.
Disagreements about risk should not be expected to evaporate in the presence of ‘evidence’. Definitive evidence, particularly about rare hazards, is difficult to obtain.  Weaker information is likely to be interpreted in a way that reinforces existing beliefs. (Slovic, Fischhoff, and Lichtenstein 1979) (Power Point Slide 15-6)

1.
Slovic, Fischhoff, and Lichtenstein’s discovered through their research that, “people’s beliefs change slowly and are extraordinarily persistent in the face of contrary evidence.  New evidence appears reliable and informative if it is consistent with one’s initial belief; contrary evidence is dismissed as unreliable, erroneous, or unrepresentative.”  They add that, “Convincing people that the catastrophe they fear is extremely unlikely is difficult under the best conditions.  Any mishap could be seen as proof of high risk, whereas demonstrating safety would require a massive amount of evidence” (Slovic, Fischhoff, and Lichtenstein, 1979), evidence that is sometimes impossible to obtain in an accurate or timely manner.

2.
This stoicism is compounded by the fact that once people make their initial judgments, they believe with overwhelming confidence that their beliefs are correct.  This phenomenon, called the ‘Overconfidence Heuristic’, states that people often are unaware of how little they know about a risk, and how much more information they need to make an informed decision.  More often than not, people believe that they know much more about risks than they actually do.  

3.
Slovic, Fischhoff, and Lichtenstein conducted a study to determine whether people knew if homicides were more frequent than suicides.  12.5% of participants who answered incorrectly gave odds of 100:1 that their answer was correct, and 30% of participants who answered incorrectly gave odds of 50:1 that their answer was correct.  In fact, suicides happen much more frequently than homicides, at an incidence of 1.7 suicides per homicide (CDC, 2002).

4.
This phenomenon (the overconfidence heuristic) has been linked to media coverage of other spectacular events, specifically in regards to the way in which people’s rating of risks is dependant on the amount of media coverage a risk receives.  For example, one study showed that the percentage of crimes covered by the media that involve perpetrators and victims of different races is of a greater proportion than occurs in reality.  In other words, one is more likely to see a news story describing a white victim of a black attacker than a story depicting a black victim of a black attacker, even though the latter is more common.  This inconsistency in coverage is seen as the main reason Caucasians overestimate their likelihood of being a victim of interracial crime by a factor of 3 (Twomey 2001).  

5.
Paul Slovic wrote in his article Informing and Educating the Public About Risk that “strong beliefs are hard to modify” and “Naïve views are easily manipulated by presentation format” (Slovic 1986). 

6.
Oftentimes, it is only time that can change people’s opinions about the risks they personally face.  One major reason people are more scared of a new risk than an old risk is that they have not been able to gather enough information to alter their initial impression.  After time has passed, and they realize that their expectations for victimization have not been realized for themselves or anybody that they know, they begin to question the validity of their views.  

a.
A fairly recent example of this change in perception would be the way that Americans are no longer as concerned about the child abductions that seemed to plague the United States during 2001.

b.
After a media frenzy followed a series of high-profile child abductions during the early summer of 2001, there was great apprehension reported among parents who begin to fear for the safety of their children.  

c.
Later reports showed that the majority of child abductions were due to child custody disputes and not performed by strangers.  The frenzy quickly died down once public knowledge about these facts became more common. (STATS 2002)

V.
Elspeth Young of the Australian National University describes how there also exist social constructs of risk.  There are human attributes that define the ways that different people assess risk and determine personal vulnerability.  They include (Power Point Slide 15-7):

A.
Socio-Economic Characteristics (age, gender, ethnicity, income, education, employment, and health, among others) - “Older people and children may be much more vulnerable than active adults.  Poorer people, with fewer capital resources, are likely to suffer far more from the effects of hazards such as flood invasion of their homes.  Some specific ethnic groups [such as immigrants who do not speak English] may be much less able to take advantage of the assistance offered because of communication problems and cultural differences.

B.
People’s knowledge of the environment and the hazards that the environment poses to them (traditional ecological knowledge (TEK)) - “Traditional ecological knowledge may be effectively used to cope with a situation that outsiders perceive to be threatening, and generally provides much more detailed understanding of local environments.  It can be valuable in predicting the threats posed by hazards (e.g. when significant floods are actually likely).”

C.
Their ignorance - “For example, people who have newly moved into a vulnerable area often lack knowledge of the actual threats posed by hazards such as severe [wild]fires, and fail to take suggested precautions seriously.

D.
Their ability to cope with those hazards - “[People are able to cope] through technology, financial attributes, education, political power, and having a voice.  Knowledge, high levels of education and high incomes generally give people more confidence in articulating their feelings and needs and hence they may be able to cope better with adversity.”

E.
Their ability to access help from outside - “Having confidence makes asking for assistance much easier.

VI.
The ways in which hazard risk is presented or reported can have a great influence on the way that people perceive the hazard.  

A.
For instance, Slovic and Weber describe several ways that a risk manager could describe the risk to a population exposed to the effects of a nearby factory.  While all of these measurements will describe the same risk factor, each one is likely to produce a number different than the others.  The ways in which people will perceive that number will be different as well.  Such measurements include (Slovic and Weber, 2002) (Power Point Slide 15-8):

1.
Deaths per million people in the population
2.
Deaths per million people within x miles of the source of exposure

3.
Deaths per unit of concentration

4.
Deaths per facility
5.
Deaths per ton of air toxin released
6.
Deaths per ton of air toxin absorbed by people
7. 
Deaths per ton of chemical produced
8.
Deaths per million dollars of product produced
9.
Loss of life expectancy associated with exposure to the hazard

B.
Richard Wilson describes ways in which risks can be compared by calculating risks that increase a person’s chance of death by 1 in a million (0.000001).  It must be noted that these risks are population risks, as opposed to individual risks.  These compared risks are provided as Handout 15.2.

C.
Risk comparisons can also cause incorrect perception of risk if they are not presented in an appropriate manner.  

1.
Kenneth Warner describes how the media often use vivid comparisons to better explain risks to readers/viewers.  

2.
Warner gives three examples of comparisons provided by the media to describe the risks associated with cigarette smoking.  They are (Power Point Slide 15-9):

a.
“On average, cigarettes kill as many people as would die if three passenger-laden jumbo jets crashed every day, month after month, year after year.

b.
“In one year, cigarettes kill more Americans than died in World War I, the Korean War, and the Vietnam War combined.

c.
“The annual death toll associated with cigarette smoking is equal to that of a hydrogen bomb dropped in the heart of a city such as Miami, Kansas City, Cleveland, or wherever.” (Warner, 1989)

3. Warner describes how the conceptual differences between the slow death associated with smoking-induced cancer or emphysema and the immediate deaths associated with being shot in a war, incinerated in a hydrogen blast, or killed in a plane crash render such comparisons ineffective.  These comparisons attempt to elicit the fear associated with the risk characteristics identified by Slovic, Fischhoff and Lichtenstein listed above.  Studies have shown, however, that these types of comparisons lack the desired effect.

D. People’s perceptions of risk can also be influenced by the emotions elicited by a particular report on a hazard.  

1. Jennifer Lerner of Carnegie Mellon University discovered that people who watched media reports that were framed in a way as to cause fear, like one on bioterrorism for example, would likely overestimate their personal exposure to risk.  However, people who watched reports that elicited anger, such as the reports that showed Palestinians and other people celebrating the 9/11 attacks, were likely to perceive their exposure to terrorism to be relatively less than the fearful group.  

2. Lerner attributes the fact that in surveys conducted after the attacks Americans felt they faced a 20% chance of being a direct victim of future attacks, and that the ‘average American’ faces a 48% chance of being a victim, to these fear-inducing reports on risk (Vedantam, 2003).   

3. Lerner found in her study that women tend to respond with more fear (to terrorism risk-related articles), while men responded more with anger.  She contends that, “the government and the media can unwittingly alter risk perception by making people either fearful or angry.”  She further states that, “Used responsibly, that connection could also be used to better communicate the real degree of risk.”

E. Ask the Students, “Can you think of any situations where public officials or the media may consciously use the known risk perception models to make the public fear a risk either more or less than they necessarily should?”  If a politician is trying to get a crime bill passed, they may present statistics in a way that they know will make the public overstate their own vulnerability, for instance.  If a town manager is completely in favor of a chemical factory relocating into their jurisdiction, they may try to overstate the benefits (such as new jobs and increased tax revenues) while either minimizing discussion on risks, or comparing them in a way as to cause people to underestimate their own risks.  

VII.
The following exercise is provided to allow students to gauge their own perceptions of risk as compared to the statistical likelihood of each risk occurring.

A.
Provide each student with a copy of Handout 15-3, but do not give them Handout 15-4 until the correct time as indicated.  This handout is taken from Slovic, Fischhoff, and Lichtenstein’s 1979 article “Rating the Risks”, and contains a list of 20 activities and technologies in random order.  Instruct the students to rank the risks listed, from 1-20 (with 1 indicating the greatest risk and 20 indicating the lowest risk) in regards to the number of fatalities attributed to each per year.  Allow the students five to ten minutes to complete this exercise.

B. When all of the students have completed filling out the form, distribute Handout 15-4, which gives a ranking of risk according to the number of fatalities per year.

C. Ask the Students if the seventeen risk factors listed above may have influenced their decisions to rank certain risks either greater or lower in consideration, and have them provide examples.  For instance, a student may have placed swimming much lower on the list because it is a voluntary, individual, non global, equitable, easily reduced, observable, non catastrophic, old risk that is known to science, known to those exposed, and has immediate effects. 

D. Ask the Students if any of them place nuclear power higher on the list than number 18, and why.  On the list provided, vaccinations are ranked as number 20.  However, recent discussion concerning the possible need for a nationwide administration of the smallpox vaccine has raised fears of the known side effects.  It is estimated that about 1 of every 1 million given the vaccine will experience fatal side effects.  Ask the Students if any of them had ranked vaccines as higher than 20 on the list, and if the recent reports on the side effects of smallpox vaccines had caused them to answer that way.  Ask the students whether or not they believe these rankings, created in 1979, might still be accurate today, and why or why not.

E. As an addition to this exercise, to further illustrate how people of different backgrounds perceive risk in different ways, distribute to the class Handout 15-5.  This table lists the results of a study reported in Paul Slovic’s 1979 article “Rating the Risks.”  In this study, four groups were asked to rate a list of 30 activities and technologies according to perceived risk similarly to the way that students ranked risks with Handout 15-3.  This handout clearly displays how different groups rank risks according to different rating mechanisms, and that they are considerably different to the rankings given by risk ‘experts.’

VIII. The following exercise is provided to explain to the students the importance of knowing the difference between population risk and individual risk.

A. The Harvard Center for Risk Analysis posts on their website a list of risks and the annual associated risk of dying from that particular risk.  These statistics are provided as Handout 15-6.  Distribute this handout to the students.  

B. Ask the Students if they have any objection to the statistics that were given, and if the numbers change their opinion on any particular risk.

C. These statistics are based upon population risk, which is the number of fatalities per year caused by the hazard within the United States, divided by the total population of the United States.  However, the risk that each person faces is called individual risk, which is dependent upon a multitude of a factors including genetics, lifestyle, habits, geographic location, hobbies, occupation, age, sex, among many others.

D. Instruct the Students to consider for each risk whether their particular chances of dying from that risk are greater to, less than, or about equal to the likelihoods provided.  

E. As an example, explain to the students that the population risk for dying in a bicycle accident in the United States is 1 in 376,165.  However, for a person who rides a bicycle to and from work everyday, this risk is likely to be much greater.  If they don’t wear a helmet, it will be higher for them than if they do.  On the other hand, if a person does not own a bicycle, and will likely never ride one, then their chance of dying in a bicycle accident is probably zero.  Ask each Student to pick one example from the list and provide an explanation of why they may be more, less, or similarly susceptible to the risk as indicated by the population risks provided.

F. Ask the Students, “What are some examples of ways in which risk statistics could be presented that would allow citizens to more accurately assess their own risk?”  There are many answers to this question.  One example could be, instead of presenting the risks across the entire population, calculating them only for the users of a particular technology or hazard-causing activity.  For example, what is the risk of dying in a bicycle accident for owners or users of bicycles.  For the health-related data, it may make more sense to break the statistics down by sex or age group.  It is more likely that a 90-year old would be at high risk from heart disease than a 10-year old.  Students are likely to offer several examples.

Supplemental Considerations:

The article by Slovic, Fischhoff, and Lichtenstein is dated (1979). The relative rankings have probably changed; but this was the only source of comparative risks for a wide range of activities and technologies that could be located for use in this session. If the instructor locates a more up-to-date list in his/her research, it should be substituted. Actual rankings of activities and technologies are not important. The discussion of qualitative factors and how they influenced the students’ rankings hopefully reinforces the content area of drivers of risk perception. 

The examples provided for the discussion of the qualitative factors and the conditions associated with increased and decreased public concern are merely suggestions and reflect the opinions and ideas of the author, unless a specific reference is provided. They are intended to generate the instructor-led class discussion on risk perception.

Following completion of objective 15.1 the students should understand how risk perception can affect the risk assessment and risk management functions. They should realize that their own perceptions of risk are influenced by qualitative factors and that the perceptions of internal decision makers and the external public are subject to the same influences.

They should understand that risk comparisons and statements of relative risk should include an explanation of the metric of comparison and that the choice of metric can change the results of the comparison. They should also realize that it is necessary to use accurate statements when making comparisons. 

Objective 15.2 - 
Discuss the reasons why an understanding of risk perception is necessary for accomplishing the hazards risk management process, and for conducting effective risk communications.

Requirements:

Explain to the students how adequate knowledge of the causes and effects of personal risk perception can influence the hazards risk management process.  

Remarks:

I.
In objective 15.1, an explanation for the differences between people’s perceptions of risk was provided.  It was shown that most people do not look for statistical likelihoods to determine what risks they fear, but other qualitative aspects that can be due to attributes of the hazard itself or due to the personal experience and information exposure of each individual.  The outcome of these risk perception effects is that there is no single, universal agreed upon ranking of hazard risks.

II.
Hazards risk managers need to consider risk when performing their assessments, but are also influenced by the effects of risk perception (regardless of their knowledge or expertise in risk management.)  CJ Pitzer writes in the Australian Journal of Emergency Management:

A.
 “We make a fundamental mistake when we, as safety managers, deal with risk as a ‘fixed attribute’, something physical that can be precisely measured and managed.  

B.
“The misconception of risk as a fixed attribute is ingrained into our industry and is a product of the so-called science of risk management.  Risk management has created the illusion that risk can be quantified on the basis of probability, exposure to risk, and from the likely consequences of accidents occurring.  Risk management science can even produce highly technical and mathematically advanced models of the probabilistic nature of a risk.  

C.
“The problem with this is that risk is not a physical quantum.  It is, instead, a social construction.  Everyone has a unique set of assumptions and experiences that shape their interpretations of objects or events.  People tend to ignore, ‘misperceive’ or deny events that do not fit their worldview.  People find what they expect to find” (Pitzer, 1999). 

III.
Elspeth Young of the Australian National University writes, “…risk should not be defined solely by pre-determined, supposedly objective criteria that enable its various levels to be gauged through quantification.  It is also a social construct, interpreted differently by all of us.  Some find certain events or situations unacceptably risky and will do their utmost to avoid being involved, while to others the same events may offer exhilaration and thrills that stimulate their whole purpose of living.  There may even be others to whom the particular event is a non-issue, something to be totally ignored.  These differences in perception and response, coupled with differences in people’s socio-economic characteristics and circumstances, result in a wide range of vulnerability in any community.  Social aspects of risk interpretation must be recognized if risk is to be effectively managed, and community participation in the practical management of the problem faced is a vital component of this approach” (Young, 1998).

IV.
When risk managers perform the hazards risk management process, there are many steps taken during the process that require the use of qualitative assessments and personal experience and opinions.  Because of differences in risk perception, it is possible for the hazards risk management process to be flawed if risk managers do not accommodate inconsistencies between their own and their constituents’ perceptions and reality.  

V.
For instance, during the risk identification step, a hazard must first be perceived as a risk before it is identified as one.  This is not the same as awareness.  An obvious example would be to imagine that a hazards risk management team is unaware that chlorine is used to purify water in the community.  Without this knowledge, they may not know that the hazardous chemical (capable of causing mass casualty disasters) is not only transported by truck through populated areas several times a year, but also stored in a location where a leak or explosion could result in many fatalities.  This is not an issue of risk perception.  Now imagine that the same team is aware of the information given above concerning the chlorine, but they have never heard of a disaster actually happening, or the one accident they had heard of did not result in any deaths, and they decide that the chlorine is something they do not need to worry about in their assessment.  This is a result of the effects of risk perception (effects of the availability and overconfidence heuristics, for instance).  

VI.
Risk Perception can also have the opposite compounding effect for the hazards risk management team.  For instance, it is possible that a risk which is essentially harmless or extremely low in likelihood or consequence is perceived to be much greater than reality by the team, or by the public within the community.  The result of such faulty perceptions on the part of the HRM team could be time or funding wasted on mitigating and preparing for a risk that may never happen, at the expense of neglecting a greater risk that threatens the population to a greater degree.  However, if the HRM team has an accurate impression of a risk and determines that it is low enough that they need not worry about it, while the public perceives it to be significant, they run the risk of looking negligent in the eyes of their constituents.  Only effective public education and risk communication (described in session 23) can counter the effects of public (mis)perception of risk. 

VII.
Risk perception can also influence the way that the mitigation of a hazard is considered by decision makers or by constituents within a community.  If a hazard is not perceived to be a significant risk by those who make the decisions to fund mitigation projects, it is unlikely that funding will be provided without a significant effort made to correct those perceptions.  Likewise, if the public does not perceive a hazard to be one that affects them personally, they are unlikely to take any personal measures to prepare or mitigate for that hazard.  Once again, the presence of differing risk perceptions in these cases highlights the need for effective risk communication as a component of mitigation and preparedness. 

VIII.
Risk perception can also lead to difficulties in making important decisions on the management of hazard risks.  Slovic and Weber write that “perceptions of risk play a prominent role in the decisions people make, in the sense that differences in risk perception lie at the heart of disagreements about the best course of action between technical experts and members of the general public, men vs. women, and people from different cultures.  Both individual and group differences in preference for risky decision alternatives and situational differences in risk preference have been shown to be associated with differences in perceptions of the relative risk of choice options, rather than with differences in attitude towards perceived risk” (Slovic and Weber, 2002).

IX.
Managing risk perceptions is an important component of the hazards risk management process as a whole.  With an understanding of the perceptions and mis-perceptions of risk made by the constituents of a town or city, hazards risk managers can work to correct those misperceptions and address the fears and concerns of the public.  Failing to do so could easily lead to any of the mistakes listed throughout this objective.  

A.
One example of the effects of misperception or risk causing secondary effects on a community is provided by Barry Glassner.  

1.
In the 1990s, the media widely reported on a crime wave against tourists in Florida, which resulted in ten murders.  

2.
The event was called a crime wave because the media labeled it as such.  “Objectively speaking, ten murders out of 41 million visitors did not even constitute a ripple, much less a wave, especially considering that at least 97 percent of all victims of crime in FL are Floridians.  

3.
“Although the Miami area had the highest crime rate in the nation during this period, it was not tourists who had most cause for worry.  One study showed that British, German, and Canadian tourists who flock to FL each year to avoid winter weather were more than 70 times more likely to be victimized at home.” (Glassner 1999).  

4.
This widespread misperception of risk that was not adequately managed made many tourists think twice before traveling to Florida, and the tourism industry suffered as result. 

B.
Political commentator Robert Wright gives another example of why the fear of risks must be kept in perspective.  He suggests that our tendency to fixate on rare but spectacular events causes us to neglect more common risks for which mitigation would give much greater decreases in risk to the population as a whole.  

1.
Wright states, “Of all the grim facts surrounding [the] Oklahoma City [bombing], perhaps the grimmest is the one nobody talks about: against the backdrop of everyday American tragedy, 167 deaths is not many….  

2.
“In a typical year, guns kill 38,000 Americans and about that many die on our roads.  These numbers routinely go up or down 2 percent or 3 percent – half a dozen Oklahoma bombings – without making the front page.”  (Walsh, 1996)

X.
Ask the Students “Why do risk managers need to evaluate their own perceptions of risk when they are conducting a hazards risk analysis?”  

A. As was described above, it is important for risk managers to evaluate these personal perceptions because they will undoubtedly influence the process of risk identification, subsequent analysis and treatment.  Because much of the risk identification and analysis processes are based upon qualitative information, there can be great discrepancies even between experts.  

B. Risk managers must be as certain as possible that their assumptions and perceptions concerning risk mirror reality as closely as possible.  Risk managers who incorrectly overstate a hazard will devote a disproportionate/inappropriate amount of available resources and time to that hazard.  

C. For hazards risk management to be effective, an overall philosophy of cost effectiveness must be employed, and without accurate information and risk perceptions such cost effectiveness is unlikely. 

XI.
Ask the Students “How can risk managers ensure that their perceptions about risk are as accurate as possible?”  

A. Risk managers must not assume anything.  They must utilize as many of the historical records and officially recognized hazard profiles.  There are public, private, and non-profit agencies that specialize in specific hazards, and would likely have the most accurate information concerning risk likelihood and consequence data.

XII.
Ask the Students “Why do risk managers need to have at least a general understanding of the risk perceptions held by their constituents?”  

A. The public is likely to overestimate some risks and underestimate others, depending upon the general risk perception characteristics listed in objective 15.1 and other personal influences (prior victimization, age, education, etc.)  

B. If the public collectively overestimates the likelihood or consequence of a particular hazard, such as the presence of a nearby nuclear power plant, then they may demand from public officials a significant effort to decrease what they see as a great risk.  While it may not be a particularly effective and efficient use of resources to initiate an increased level of preparedness and mitigation as called for by the public, simply ignoring the public’s concerns can have significant political implications.  

C. With an understanding of the public’s perceptions, risk managers can initiate a program of risk communication and public education to increase understanding and steer public concern towards risks of greater consequence and likelihood, such as house fires or floods.   

D. Conversely, hazards risk managers should be aware of a collective public risk perception that underestimates the incidence or consequences of a certain hazard.  An example of such a hazard would be underground power lines.  There have been a significant number of people killed who made contact with underground power lines while performing construction or landscaping work.  Public education campaigns have been regularly broadcast stressing to citizens the significance of the hazard.  Similar campaigns are regularly employed for risks such as drug abuse, forest fires, smoking, poisons, and many others.  These risks tend to be ones that kill many more than all natural hazards combined, but are not considered appropriately ‘risky’ by the public. 

E. Distribute Handout 15-7, which contains a brief case study detailing the consequences of incorrect perception of risk.  Allow the students 2 or 3 minutes to read over the brief case.

F. Ask the Students “Were the actions of the public appropriate considering the risks posed?”  After the students provide their answers, ask them to consider the risks posed by the fibers in relation to the 17 risk characteristics listed in Objective 15.1.  Ask the students to examine each factor, and decide whether the risk applies to the left form (more fear) or the right form (less fear) of each characteristic.  For instance, the asbestos fibers, which elicit association with the respiratory illnesses caused by asbestos used in construction, would likely bring about images of dread.  However, the risk posed by asbestos is not catastrophic.  

G. After the students have examined all 17 characteristics, Ask the Students “Are you surprised that the public reacted in the manner that they did, considering the nature of the fiber-related risk?”  While the reactions of the public may not have been appropriate considering the low risk posed by the fibers, the nature of the risk should have been expected to elicit such a response.  The fact that the newspapers and politicians focused on the fibers would have made the public feel justified that their fears were correct.

H. Ask the Students, “What could the public authority have done to recalibrate the public’s risk perception to more accurately reflect the reality of the risk?”  First, the public authority should have actively addressed the issue in the newspapers, providing accurate information given by trustworthy sources recognized by the public as being both knowledgeable and free from personal interest in the project.  Second, town meetings could be provided to give the public a chance to directly interact with the public authorities, both to voice their concerns and contribute to the mitigation of risk.  At these meetings the public authorities could have learned exactly what incorrect or misguided information may have caused the public’s perception of risk to be so inaccurate.  The public would have felt that they had more personal control over the risks that affected them, and would likely be more tolerant of the project.  These are just a few of the options that the public authority could have used – students will likely come up with additional measures.

Supplemental Considerations:

Objective 15.3 - 
Discuss the often-conflicting definitions of the term ‘safe,’ as understood by risk managers and the general public.
Requirements:

The professor will lead a discussion explaining to the students both the importance and difficulties associated with determining what level of risk from a hazard can be considered acceptable, or ‘safe’.

Remarks:

I.
Those involved in hazards risk management are often faced with defining what level of safety from exposure is considered sufficient for hazards.  

II.
For the question “How safe is safe enough”, there is not necessarily a correct answer (Derby and Keeney, 1981).  Most people assume that referring to something as ‘safe’ implies that all risk has been eliminated.  However, because such an absolute level of safety is virtually unattainable in the real world, risk managers must establish thresholds of risk that define a frequency of occurrence below which society need not worry about the hazard.  Derby and Keeney, for instance, contend that a risk becomes ‘safe’, or ‘acceptable’, if it is ‘associated with the best of the available alternatives, not with the best of the alternatives which we would hope to have available’. (Italics added, Derby and Keeney, n/d, p44) (Power Point Slide 15-10)

III.
This definition can cause great disagreement between the public and the officials tasked with hazards risk management.  For some hazards, the public may expect a level of safety determined to be zero risk, such as is seen in regards to terrorism in the United States today.  Officials may need to continually recalibrate the public’s perception of these hazards to let them know that, while they are in fact possible, they have been mitigated to the best of our social, economic (available resources), and technological abilities.  While the chances of a terrorist attack happening will always exist, governments constantly strive to attain levels of security dictating that such risks are so low that people need not worry about it.  Ask the Students, “When can the government determine that such a level has been reached.  For instance, at what level of risk can the Department of Homeland Security determine that the five color-coded Homeland Security Alert System should be moved to the lowest (green) level?”

IV.
To determine what level of safety is most acceptable, Derby and Keeney contend that one must choose the best combination of advantages and disadvantages from among several alternatives.  For instance, although the risk of car accidents is one of the greatest we face on a daily basis, eliminating the risk by prohibiting the use of cars would be impractical.  However, we can make cars resistant to impact, add seat belts and air bags, and enact laws and regulations that limit the ways in which we operate the cars, and the result is a level of safety upon which society agrees is acceptable in relation to the benefits (mobility) retained.  

V.
Dr. Paul Barnes of the Australia Department of Primary Industries explains the importance of establishing an agreement on what constitutes safety in the community.  He writes:

A.
“Is our goal Community Safety or Safer Communities?  As a societal outcome, Community Safety can be sought via efficient and effective regulation at an institutional level.  Associated with this regulation must be similarly high standards of risk management applied at the community level.  

B.
“The establishment of safer communities, however, is a different matter.  Before this can be sought as a goal, determinations must be made about what safety means to the communities themselves.  To do this, institutional regulators must ensure that use of their expertise does not promote inflexibility in understanding the world-views of the public.”(Barnes, 2002)

VI. Ask the Students, “Is it appropriate for risk managers to determine what levels of risk are ‘safe enough’ for the public?  Should the public be allowed to give input into the process that determines such levels?”

VII. Ask the Students, “When can public officials conclude that they have reduced either the likelihood or consequences of a risk to the point that the risk is acceptable?”  This question has no single correct answer.  The remarks of this session explain that a risk can be considered ‘safe’, or ‘acceptable’, if it is ‘associated with the best of the available alternatives, not with the best of the alternatives which we would hope to have available.  The instructor may want to discuss the possible shortcomings of this answer, such as whether or not one should prohibit an activity that has no viable mitigation measures until future technology allows for the risk to be reduced to a more widely acceptable level. 

VIII. Ask the Students, “Are there any hazards for which a level of risk, no matter how small, is unacceptable?”  This is a question with no correct answer for discussion purposes.  Some people may feel that there is no acceptable level of risk for nuclear power, or for toxins in drinking water.  Students are likely to have additional examples of their own.

IX. There is a practice of risk management called “De Minimis,” which dictates that there exists a level of statistical risk probability for hazards below which people need not concern themselves.  This level is often set at either 1 in 100,000 or 1 in 1,000,000, and is set either for a one year period, or for a lifetime (70 years).  The term De Minimis is a shortened version of the latin phrase de minimis non curat lex which means "the law does not care about very small matters".  This concept is widely used throughout Europe to set guidelines for acceptable levels of risk exposure to the general population.  This concept is also used in the United States, though not in any widespread application.  For instance, the Environmental Protection Agency has set de minimis risk levels for human lifetime risk from pesticides at 1 in 1,000,000 over a 70 year lifetime (PMEP, 1997).  The FDA (Food and Drug Administration) and the USDA (US Department of Agriculture) are working on similar regulations of risk for food safety.  

X. De minimis does not seek to prohibit any risk that poses a risk above the levels set.  The theory only states that, if a risk falls below that level, then no resources need to be spent on its prevention.  If a product poses less risk than the de minimis level, for example, then it should be authorized for production and/or distribution.  However, if the risk associated with a product does not fall below the de minimis level, then risk managers need to assess the risk to determine if anything can be done to reduce it, if the costs outweigh the benefits, among many other issues which will be discussed in the risk analysis sessions.  

XI. Proponents for de minimis feel that governments can avoid wasting their time working to increase the safety of risks satisfying de minimis requirements, thus freeing them up to spend their resources on other risks of greater concern.  Opponents are concerned that there are some risks for which even 1 in 1,000,000 probability would be too high.  One of their contentions is that risks which affect huge populations would result in a high number of deaths even though the probability is so ‘low’.  With the smallpox vaccine, for example, there is an estimated probability of  1 in 1,000,000 for death due to adverse reactions.  However, if the entire US population were to be vaccinated, there would be approximately 300 fatalities.  A third group feels that de minimis strategy is effective only if there are two de minimis levels working in conjunction – one that measures absolute risk (1 in 1,000,000 for example), and another that sets the maximum number of allowable expected fatalities (10 for the United States for example). 

XII. Ask the Students, “Should public officials establish a threshold level of risk for all hazards, such as 1 death per million people per year, or 1 death per 100,000 people per year? Why or why not?”  
XIII. Ask the Students, “How would public officials decide what levels to set?” 
XIV. Ask the Students, “Can you think of any examples where the de minimis strategy could be abused, or could cause problems for regulators of hazardous technologies or materials?”
Supplemental Considerations

The instructor may wish to distribute Handout 15-8  (Why do Americans Believe that Danger Lurks Everywhere?) as a take-home reading assignment to students.  The instructor has copyright permission to photocopy this article for distribution as a supplement to regular classroom activities.
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� James Walsh, in his book True Odds, describes the social response phenomenon of ‘statistical homicide’, which in his words is “the triumph of long odds over common sense.”  It describes how people often ignore serious risks such as driving and heart disease, while obsessing about minute risks like pesticides, breast implants and flesh-eating bacteria (Walsh 1996)  


� According to a recent comprehensive countrywide poll measuring the incidence of crime, approximately 14 of every 100 citizens of Mexico City will fall victim to some form of crime in the next twelve months (ICESI 2002).  However, when asked in a poll what people believed their chance of falling victim to crime in the next twelve months, many answered 80-100%.


� In 1999, two students of Columbine High School in Littleton, CO, shot and killed 13 of their classmates.  The extensive media coverage led to the public perception that school shootings were on the rise, when in fact, the incidence of school shootings was actually falling that year (Kisken, 2001).





1
15 - 1

