Session No. 21


Course Title: Hazards Risk Management

Session 21: Evaluate Risks: Determine Which Risks Are Acceptable

Time: 1 Hour


Objectives:

21.1
Define and Describe the Concept of Acceptable Risk
21.2
Discuss the Methods by Which Risks Are Considered Acceptable or Unacceptable
21.3
Perform a Case Study Exercise to Illustrate the Acceptability of Risk.


Scope:

In Sessions 18 and 19, students learned the methods by which the Hazards Risk Management team establishes comparable values for the likelihood and consequence of each hazard that was identified as affecting the community.  In Session 20, students learned the processes by which risks were evaluated.  The material covered in these three previous sessions will be the basis of this session (Session 21).

In Sessions 20 and 21, students learn how the hazards risk management team uses these risk analysis values (qualitative likelihood and consequence values) to compare community risks, evaluate those risks in relation to previously-established risk evaluation criteria, and determine which risks are acceptable and which need to be mitigated.  

The instructor will first provide an overall description of risk acceptability.  Next, the instructor will explain the methods by which risks are considered acceptable or unacceptable.  At the conclusion of all instruction, the instructor will lead a class exercise that further illustrates risk acceptability decisions. 


Readings: 

Student Reading:
Handout 21 - 5  A Dream of a Mountain, A Nightmare of a Volcano

United Nations Development Programme. 1994. Vulnerability and Risk Assessment. Disaster Management Training Programme.

http://www.proventionconsortium.org/files/undp/VulnerabilityAndRiskAssessmentGuide.pdf   Pp. 18-19, 52-54.
Instructor Reading:
Handout 21-5  A Dream of a Mountain, A Nightmare of a Volcano

United Nations Development Programme. 1994. Vulnerability and Risk Assessment. Disaster Management Training Programme. 

http://www.proventionconsortium.org/files/undp/VulnerabilityAndRiskAssessmentGuide.pdf   Pp. 18-19, 52-54.

General Requirements:

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

Handout 21-1 Studies of Acceptable Risk Level

Handout 21-2 The Cost of Risk-Reducing Regulations that Fail a Benefit Cost Test Per Life Saved

Handout 21-3 The Cost of Risk-Reducing Regulation that Pass a Benefit Cost Test Per Life

Handout 21-4 Policy Recommendations

Handout 21-5 A Dream of a Mountain, A Nightmare of a Volcano

It is recommended that the modified experiential learning cycle be completed for objectives 21.1 - 21.3 at the end of the session.


Objective 21.1 -
Define and Describe the Concept of Acceptable Risk

Requirements:  

Provide an overview of risk acceptability and perceived safety.  Facilitate discussions with students about these two concepts.

Remarks:

I.
In performing hazard risk assessments and analyses of risk, the Hazards Risk Management team must make decisions about what risks to treat, what risks to prevent at all costs, and what risks can be disregarded because of either low consequence, low frequency, or both.  These decisions are based upon the acceptability of risk. 

II.
Unfortunately, the Hazards Risk Management team will never have absolutely complete information about all risks faced by the community, in regards to the number of people and area affected, the actual frequency of the hazard in the future, and the actual benefit to be attained through mitigation, among many other factors as discussed in previous sessions.  If the Hazards Risk Management team did have all of this information, determining risk acceptability and making mitigation decisions would be simple.  However, in the absence of this perfect information, judgments must be made about the severity of risk for each hazard, and whether or not the community is willing to accept that risk in light of the information that is known.

III.
In Session 15, students learned about the perception of risk, and the various influences of those perceptions.  Most importantly, they learned that the term “safe” means many different things to different people.  They also learned that in the field of risk management, the term safe does not necessarily mean ‘free from risk’. (Power Point Slide 21.1)  

IV.
Because the Hazards Risk Management team is not working in a vacuum, there are many influences, be they political, social, or economic, that influences the collective determination of what risks are acceptable, and what risks are not.  The mechanisms by which they can begin to determine such categorization will be the focus of this session.

V.
The Hazards Risk Management team has thus far identified the risks affecting the community, analyzed them individually, and evaluated them collectively.  They are now left with an ordered list of risks that they must consider for treatment.  Ideally, they would treat all risks such that nobody in the community would have to worry about those risks ever again, but that risk-free world scenario is inconceivable despite modern technology and engineering.  While most risks can be reduced by some amount, few can be completely eliminated, and rarely do the funds exist to reduce all risks by an amount that is acceptable to all people in the community.  Unfortunately, there will never be complete satisfaction with the outcome of the ultimate decisions made by the Hazards Risk Management team, mostly because of the aforementioned differences in perception. 

VI.
Risk Benefits (Power Point Slide 21.2)

A.
Another factor in the problem of risk acceptability relates to the benefits associated with almost all risks.  It is almost universally true that a benefit enjoyed requires some acceptance or tolerance of an associated risk.  And likewise, to completely eliminate the risk will almost always eliminate associated benefits as well.  

B.
Ask the Students, “Name some common risks, whether natural or technological in origin, and the benefits that are gained through the existence or tolerance of that risk.”  Some examples could include, the ease of transportation associated with car, ship, train, and air travel, the social and culinary benefits of alcohol, tobacco, and high fat and cholesterol foods, the medical benefits of X-rays, and the electricity associated with the burning of fossil fuels and nuclear reactions, among countless other examples.  In regards to various natural hazards, such as earthquakes, hurricanes, blizzards, etc., the benefits lie in the ability to live or work in a particular location – to avoid the risk would imply avoiding the affected area completely – this will be the subject of the session exercise.  

C.
Ask the Students, “Of the risks mentioned, are there socially, financially, or politically viable alternatives or mitigation measures that are not being used?”  It is likely that the older and more established in society the benefits of a particular risk have become, the less chance there is of a viable alternative for that risk.  The instructor should explain to the students that, despite our awareness of the ‘dangers’ associated with each of these risks, society has chosen to accept them because of their perceived benefits, and the apparent lack of viable alternatives for mitigating them.

VII.
Another issue to contend with when determining the acceptability of risk is the fact that eliminating certain risks can cause the existence of new risks.  For instance, to completely eliminate the risk from nuclear power generation plants, those plants would need to be dismantled and taken out of service.  The resulting shortage of power would require that fossil fuel burning plants increase their production, which in turn would create increased carbon-based pollution, which would likewise create increased health and environmental risks.

VIII.
Alternatives
A.
Derby and Keeney write, “The key aspect of acceptable risk problems is that the solution is found by a decision among alternatives.  The generic problem involves choosing the best combination of advantages and disadvantages from among several alternatives.  The risk associated with the best alternative is safe enough.”

B.
These authors continue to state an important distinction – that risks deemed ‘acceptable’ are not necessarily those risks with risk levels for which we are ‘happy’.  They state, “We all would prefer less risk to more risk if all other consequences were held fixed.  However, this is never the case.  In a situation with no alternatives, then the level of safety associated with the only course of action is by definition acceptable, no matter how disagreeable the situation.  Said another way, acceptable risk is the risk associated with the best of available alternatives, not with the best of the alternatives which we would hope to have available.” (Power Point Slide 21.3)   

IX.
Factors that determine risk acceptability, and common injustices that occur

A.
There are several factors that together influence the determination of risk acceptability.  They include personal, political/social, and economic.  While the three are very interrelated, they each are driven by different processes.  These processes are described below (Power Point Slide 21.4).

1.
Personal
a.
The personal factors that dictate whether a risk would be considered ‘acceptable’ mirror the risk perception characteristics that were described in Session 15.  For example, a risk whose consequences are ‘dreaded’, such as the radiation sickness that could result from a meltdown at a nuclear power plant is likely to be found less acceptable to individual members of the public than the long-term effects of increased solar radiation (skin cancer, for example) that may be caused by a decrease in the ozone layer caused by increased automobile emissions.  

b.
The United Nations Development Program training program in Vulnerability and Risk Assessment describes the differences in individual acceptance between risks that are voluntary and involuntary in nature (which are also risk perception characteristics, as described in Session 15).  They write, “Some risks are entered into voluntarily and a distinction is sometimes made between voluntary and involuntary risks.  Many recreational activities and sports involve considerable levels of personal risk entered into voluntarily.  Indeed the thrill of the risk is part of the enjoyment of the recreation.  The benefits of the risk outweigh the costs and so the perception of the risk is reduced; i.e. the threat level that is deemed acceptable is much higher than a risk that is imposed from outside or involuntary."

c.
Studies have shown, in fact, that people are up to 1000 times as willing to accept voluntary risks as those that are involuntary.   Handout 21.1 displays the results of these studies.

d.
Other factors that have been shown to affect public acceptance of risk include personal values, gender, ethnicity, education level, and the treatment of the risk by the media.

2.
Political/Social
a.
The political/social acceptability of risk is the product of either democratic processes, or of other collective mechanisms of determination.  In other words, the political and social influences are representations of many personal determinations of acceptability.  While it is almost certain that not every individual citizen will be happy with the final decisions made concerning the acceptability and treatment of a risk, the choices made will reflect the feelings of the majority if those decisions are influenced by political and social influences.

b.
Because of the differences in the makeup of different communities and populations, risks acceptance will not be universal.  Risk acceptance is likely to change from place to place, from time to time, and from hazard to hazard (Alesch, 2001).  Acceptability is likely to change even within individual communities over time as the makeup of that community changes.  It is these differences that make the wide public participation in the Hazards Risk Management process important (as will be described in the following sessions).

3.
Economic
a.
Because communities can rarely support the amount of funding required to mitigate all risks, the risk acceptability decision must be influenced by the amount that each mitigation alternative would cost, and what other possible risk mitigation measures would be offset through funding of a specific mitigation effort.

b.
In general, the Hazards Risk Management team will have to address the costs of reducing a risk by the benefits (actual risk reduction) that would result.  Some communities have chosen to simply live with a risk because the costs of mitigating its consequences are prohibitive, and eliminating the risk would be unthinkable.  For a simplified example, one can consider the use of the automobile.  With this example, the cost/benefit problem becomes apparent.  At present, there are approximately 40-42,000 car accident fatalities in the United States per year (www.car-accidents.com).  This obviously presents a great risk.  With increased cost, car manufacturers could easily make their cars much safer, and these fatality rates could be reduced significantly.  However, such a cost would make automobiles too expensive for the average consumer.  Thus, we accept the loss of 42,000 lives per year for the benefit of having affordable cars.  Even if the money was spent to make cars completely ‘safe’ for occupants, however, there would still be an inherent risk associated as indicated by the approximately 5,000 fatalities (included in the 42,000) which are sustained by pedestrians who are struck by cars.  The cost of totally eliminating this particular risk associated with automobiles is inconceivable. 

c.
W. Kip Viscusi, in his article “Economic Foundations of the Current Regulatory Reform Efforts,” describes how the economics of an acceptability decision can be influenced by the political and social aspects of that decision.  To illustrate his point, he produced a list of risk-reducing regulations that fail a benefit-cost ‘test’ (cost is greater than the benefit), and a list of risk-reducing regulations that pass a benefit-cost ‘test’ (benefit is greater than the cost).  His results are provided as Handout 21.2 and 21.3.  The instructor should distribute these two handouts to the class for illustration of the economics of risk acceptability decisions.  Ask the Students, “What do you feel is an acceptable amount of money that should be spent to prevent the loss of one life?”  This author contends that $2.8 million or less spent per life saved is satisfactory.  Students may have different ideas about how much is appropriate to spend to save a life, and these decisions should be based upon the perceived benefits associated with the risk in question.

d.
Charles Perrow, in his book Normal Accidents, describes the trend in risk management decisions where risks are accepted according to the cost of alternatives.  Perrow provides a diagram of this phenomenon, provided as Handout 21.4.

B.
‘Injustices’ are commonly seen in Hazards Risk Management decision-making (Massachusetts Precautionary Principle Project, 1999).  The following are a sample of criticisms of the processes by which risk acceptability is determined (Power Point Slide 21.5): 

1.
The process of determining the acceptability of risk can be influenced by those with money and vested interests.

a.
Because the process of determining risk acceptability (including mitigation spending and regulatory practices) is one that is influenced by politics and often determined according to political ideology, it is possible for corporate or interest group lobbying to influence those decisions.  This can be seen with hazards such as handguns and assault rifles (National Rifle Association), environmental degradation (various oil firms), soil and water pollution (agricultural lobbying firms), or construction in areas considered too hazardous for such activities (landowners and real estate lobbying groups).

b.
Increased citizen participation in the process, as will be described in Sessions 22-24, can decrease this type of injustice.  By increasing the decision making power of the general public, a more democratic outcome is possible (though not guaranteed). 

2.
Setting a dollar figure (in cost-benefit analyses) on a human life is considered by many to be unethical and unconscionable.  

a.
This is primarily a factor related to involuntary risks.  To the individuals whose lives are being placed at risk, any dollar figure will seem low or inappropriate as a tradeoff for the acceptance of the risk increase.  Many people would (understandably) feel that their life is too great a price to pay for the existence of any involuntary risk.  

b.
The cognitive processes that dictate these ‘price of a human life’ determinations are often different for voluntary risks.  As the automobile safety example provide above displays, people are willing to accept a certain increase in risk to their own lives for the benefit of more affordable products.  How much more affordable differs by person.  But, as relatively recent lawsuits against tobacco companies have shown by smokers who became ill, people may be unwilling to accept voluntary risks despite previous knowledge about those risks.  The instructor may wish to generate a discussion with the students about whether or not they believe that smoking is a voluntary or involuntary risk, in light of their knowledge about the addictive nature of nicotine.

c.
Because of the controversial nature of placing a value on life, it is rare that a risk assessment study will actually quote a dollar figure for the amount of money that could be saved per human life loss that is accepted.  Studies have shown in retrospect the dollar figures that were spent per life, but to speculate on how much a company or government is willing to spend to save or risk a life would be extremely unpalatable for most.

3.
Risk management is usually an undemocratic process, as those who may be harmed are not identified or asked if the danger is acceptable to them.

a.
It is not difficult to call to memory a case where a vulnerable or disadvantaged group of people were exposed to a risk whose benefits were enjoyed by those other then themselves.  Many toxic waste dumps are located in the more impoverished parts of towns, cities, and states, despite the fact that the people in those communities had little say in deciding the location of such materials.

b.
Related to this injustice is the fact that the impoverished are often less able to avoid such risks, as the property or jobs that are associated with them are either more affordable or more available.  It is often the poor who must live in the highest risk areas of a floodplain, or under high-tension power lines, or along highways.  These people bear a larger share of the population risk, while many others enjoy risk levels from those particular hazards that are much lower than the population risk, despite the fact that they enjoy a disproportionate amount of the benefits of those risks.

c.
Risk communication and public participation, as described in the following sessions, are often necessary to counteract this and the other two injustices mentioned above. 


Supplemental Considerations:

N/A

Objective 21.2 – Discuss the Methods by Which Risks Are Considered Acceptable or Unacceptable

Requirements:

Provide an overview of the various risk acceptance methods.  Facilitate discussions with students about these methods.
Remarks:

I.
In determining the treatment of risks in a community, the Hazards Risk Manager team must consider each hazard according to its current risk level, and determine if the risk is too great to be left as is.  If it is determined to be too great, they must analyze what can be done to reduce the risk, and then make another determination as to the acceptability of the new risk level attained.

II.
Several methods for determining the acceptability of risks have been developed in the past, and are used to varying degrees (dependant upon the needs of those performing the evaluation of risk.)  (Power Point Slide 21.6)

III.
The ‘No Go’ Alternative

A.
The first alternative, which is not always available, is the elimination of the risk entirely.  With technological hazards, especially those that are new, such action can be easier.  How easy depends upon how dependent society has become on the technology in question.  For example, when DDT was found to be bioaccumulating in birds and mammals, and was feared to eventually lead to a “Silent Spring” as written by Rachel Carson (a ‘silent spring’, as described by Carson, is what would result if DDT was used to the extent that all birds died as result of its use), the chemical was banned from use.  There were alternatives to DDT, and while they may not have been as cost efficient or effective, they were not perceived as being as harmful.  

B.
However, with hazards that have established a niche in society, such as the automobile has, eliminating the risk is close to impossible.  Eliminating risks is often only possible with the existence of viable alternatives.  The possibility of eliminating the risk must always be considered in the assessment.  (Because the option is to eliminate the risk, and not the hazard, natural disasters can be considered for this option – lower either the consequences or the frequency to zero and the risk is zero.  However, this option is rarely possible given economic and technological constraints.)

C.
Ask the Students, “ Can you think of any risks that fall into this category of risk acceptability decision-making?”  Examples would include drugs like Thalydomide that caused excessive side effects, illegal drugs such as heroine and cocaine that cause social problems in addition to physical ones, activities that cause excessive injuries or deaths such as the playing of Little League baseball games when the threat of lightning exists, or State and local regulations that prevent the construction of buildings within floodplains. 

IV.
Accept the Risk
A.
A second option for the Hazard Risk Management in evaluating the community’s hazards is to simply accept the risk as it is – to do nothing, so to speak.  Certain risks may be so low that spending any amount of money would be counterproductive considering some greater risk reduction that could be gained by using the money to treat another more severe hazard.  

B.
In the previous session (Session 14), where Risk Matrices were described, the risks that fall within the lowest category of both consequence and likelihood are generally the risks that are considered for acceptance as-is.  After all other risks have been treated to the satisfaction of the Hazards Risk Management team, then these low risks can be revisited.

C.
Ask the Students, “Can you name any risks in the community that fall under this category?”  Examples could include allowing swimming on the beach, allowing stairs in houses, or neglecting to protect citizens from the effects of meteors.  Personal mitigation could be taken on any of these risks (such as using personal floatation devices (swimming), building a single-story house (stairs), or wearing a helmet (meteorites), but none of these measures are either funded by the community or are mandated by law.  Of course, railings are required on stairs of more than 2 steps, and many beaches require lifeguards to be present, which highlights differences in the acceptance of these risks across different communities.

V.
Establish a ‘De Minimis Risk’ level

A. De Minimis Risk was previously described in Session 15. This practice of risk management dictates that there exists a level of statistical risk 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.  

B. 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.  

C. 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 risk would be too high (Mumpower, 1986).  One of their contentions is that risks which affect huge populations would result in a high number of deaths even though the risk is so ‘low’.  With the smallpox vaccine, for example, there is a 1 in 1,000,000 risk.  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). 

VI.
Establish a ‘De Manifestis Risk’ Level

A.
Related to De Minimis Risk is the concept of De Manifestis Risk, or “obnoxious risk.”  With De Manifestis Risk, there is determined a risk level above which mitigation is mandatory.  In practice, this level is generally set at 1 in 10,000 risk per vulnerable individual.  This practice is often cited in regards to second hand smoke exposure in the workplace (Repace Associates, 1999).

B.
Ask the Students, “Could there be problems with the establishment of an all-encompassing De Manifestis Risk level in the United States?”   There  are some activities that people voluntarily take on that they may be willing to accept a risk level higher than that which the population ‘average’ sees as acceptable, such as skydiving, spelunking, or others.  In addition, there may be new drug treatments for severe illnesses that greatly surpass the risk levels established by a de manifestis regulation, but which give a patient their greatest chances of survival, such as is true with chemotherapy for cancer patients.

VII.
Perform Cost-Benefit Analyses of Risks

A.
Cost-Benefit, or Benefit-Cost analyses are probably the most widely used and widely accepted method by which risks and alternatives are evaluated for acceptability.  

B.
The Massachusetts Precautionary Principle Project writes, “[Cost-Benefit Analyses are] where the risks reduced by taking a protective action (like imposing a stricter regulation on emissions) are equated to benefits (such as a life saved or reduced health costs.)  The “benefit” is then compared to the estimated “costs” of implementing the protective action (cost to the industry to install better pollution controls).  Often a determination is made as to how much “cost” it is worth to save that life, usually 2 million dollars (see Objective 21.1 for the controversial nature of these cost-benefit analyses that examine the ‘cost of life’).  

B.
“If the cost of controls greatly exceeds the cost of the life saved regulatory actions may not be taken.  Among other flaws, cost-benefit analysis fails to consider who reaps the benefits and who assumes the cost.  It also perpetuates the myth that we must decide between economic growth and environmental protection.  Cost benefit analysis is also heavily biased towards costs of regulation today, discounting less quantifiable costs such as health damage and benefits of prevention.  Cost benefit analysis often overestimates the costs of regulation.  It also tries to quantify the unquantifiable, or translate the non-economic, i.e., namely pain and suffering, illness, and disease, into money.  Many consider this unethical.” 

C.
Following the September 11th terrorist attacks, where hijacked commercial airplanes were used as weapons by flying them into buildings, considerable effort went into (and continues to go into) securing the airways.  As security measures are increased, so is the cost of ensuring that security, and most of this cost is passed along to the consumer.  Ask the Students, “How much would you be willing to pay, per round trip ticket between here and London, to ensure beyond questionable doubt that terrorists were not able to hijack a plane you were flying on.”  Questions that require people to consider the financial cost of their own safety are often used to determine individual risk-seeking or risk-averse behavior – the students answers will depend upon this behavior, as well as other risk perception factors as listed above and in Session 15. 

VIII.
Related to Cost-Benefit decisions are Cost Effectiveness decisions.  In the case of Cost Effectiveness decisions, the minimum ‘unit cost’ to reduce maximum risk is favored in considering the alternatives for risk mitigation within and between risks.  This will be explained in more detail in the following remarks.

IX.
Acceptable risk as the best choice among alternatives
A.
Derby and Keeney (1981) write in their article Risk Analysis: Understanding “How Safe is Safe Enough?” that “The answer to ‘How safe is safe enough?’ depends upon [five steps] (see below).  Acceptable risk is determined by what alternatives are available, what objectives must be achieved, the possible consequences of the alternatives, and the values to be used.”  The five steps they are referring to are (Power Point Slide 21.7):

1. Define the alternatives
2. Specify the objectives and measures of effectiveness to indicate the degree to which they are achieved

3. Identify the possible consequences of each alternative

4. Quantify the values for the various consequences

5. Analyze the alternatives to select the best choice. 

B.
Most of these steps have been completed by the Hazards Risk Management team as they work towards their risk evaluation.  Derby and Keeney provide graphical illustrations of four factors that influence how risk alternatives are chosen, and likewise, determined to be acceptable.  The instructor will need to use the Power Point slides provided for these remarks.

1.
Example A (Power Point Slide 21.8)

a. In this case, it is assumed that the benefits of all the alternatives are equal.  The differences among the alternatives are only in their financial cost and the level of risk (with 0 being the optimal level for both cost and risk).  

b. If only alternatives K and L are available, then the choice is between high cost with low risk and low cost with high risk.  The acceptable risk would be the level of risk associated with the particular alternative chosen, either K or L.  

c. If another alternative M were introduced into the problem, then clearly M with lower cost and lower risk would be preferred to either K or L.  Consequently, acceptable risk is now the safety level of alternative M.  This risk is different from the level associated wit the other alternatives.  Clearly the appropriate level of risk depends on the alternatives available.

2.
Example B (Power Point Slide 21.9)

a. This example shows how acceptable risk changes with what objectives are achieved.  In this example, only alternatives K and L are (known to be) available.  

b. If the objective of the Hazards Risk Management team is solely to minimize the risk then alternative K would be chosen.  The acceptable risk would then be the risk level associated with K.  

c. On the other hand, if the objective is solely to minimize the cost, then the alternative L would be chosen.  Acceptable risk under this objective would be the risk level for L.  Each objective leads to choosing different alternatives.  In each case the acceptable risk changes with the objective used to make the choice.

3.
Example C (Power Point Slide 21.10)

a. This example shows how new information can change the determination of what is considered acceptable risk.  In this example, we assume that alternative M determines the acceptable risk, as in Example A.  

b. However, additional information provided by experience, research, development, or analysis reveals that the initial assessment of alternative M must be revised.  Instead of confirming that M had lower cost and lower risk than both alternatives K and L, the new information shows that M has both the high cost of K and the high risk of L.  The acceptable risk is now determined by the choice between K and L.

4.
Example D (Power Point Slide 21.11)

a. This example illustrates the effect of values and preferences on the choice between alternatives.  In this example, different preferences for trading-off increased cost for lower risk are represented by the two curves.  

b. In case 1, the trade-off curve reflects the willingness to incur large costs to reduce risk by small amounts.  Alternative K then is the most attractive choice with this preference.  

c. In case 2, the trade-off curve reflects less of a willingness to increase costs in exchange for specific reductions in risk.  This preference selects alternative L as the best choice.  Since acceptable risk is determined by the choice among the two alternatives, these different preferences change what is considered acceptable.


Supplemental Considerations:

N/A


Objective 21.3 - 
Perform a Case Study Exercise to Illustrate the Acceptability of Risk.
Requirements:

Provide students with an in-class reading, attached to this session as Handout 21-5 (A Dream of a Mountain, A Nightmare of a Volcano).  Initiate a class lecture to discuss several questions provided in the remarks below, each of which relates directly to the in-class reading provided.  

Remarks:

I.
The instructor should begin the exercise by distributing Handout 21-5 (A Dream of a Mountain, A Nightmare of a Volcano), which contains the article upon which this case study is based.  Students should require no more than 7-10 minutes to read over this short article.  The instructor may want to recommend to the students that they highlight key points of the article relating to the topics discussed throughout the session as they read, as questions specifically relating to those materials will follow.

II.
Begin by asking the Students, “In this article, what is the risk that is faced by the members of the communities described?”  While the hazard in this case is the volcano eruption, the risk faced is a 1 in 500 per year chance of being inundated by a fast-moving volcanic lahar.  

III.
Ask the Students, “Do you feel that the risk of death or injury because of a possible lahar was seen as acceptable by the residents of Tacoma and Seattle before the recent information revisal?  Is this level of acceptability lower now that the risk is greater than was previously thought?”

IV.
In Mt. Rainier National Park, the escape time in the event of an eruption has been reduced from 23 minutes to 5 minutes.  Ask the Students, “Which of the examples in IX of Objective 21.2 does this scenario most closely resemble?”  This is exactly what is being described in Example C, where newly acquired information indicates that an alternative is much riskier than originally thought.  Ask the Students, “Is the risk associated with visiting the national park unacceptable, in light of the newly learned information, to allow visitors?”  This question should highlight the differences between individuals that dictates community-based risk decisions.  Those who are risk seeking are likely to say that the risk is acceptable, while those who are risk averse should say the opposite.  Ask the Students, “If we were to take a ‘community’ vote on whether or not to close this National Park to visitors, how would you vote in favor of closing it or against such a decision?  Should only certain parts of the park known to be extremely high risk be closed?”  The instructor should take a count of the votes, noting the three options (no access, limited access, and full access).  The instructor should use this vote to illustrate to the students how it is rare that everyone represented in the decision is fully content with the actions that are to be taken. 

V.
The article describes how the students in the town of Orting have 40 minutes to evacuate in the case of an eruption, but that some students require 45 minutes to reach safe ground.  One alternative that is offered is the building of footbridges that would shorten the evacuation time such that evacuation is possible for all.  Ask the Students, “Should Hazards Risk Managers in this situation just build the bridges without considering cost-benefit analyses, or should they take other measures?”  The Hazards Risk Management team should definitely examine other possibilities, such as having vehicles dedicated to this evacuation ready, or other options, but for the purposes of equality it is arguable that something must be done so that ALL students can evacuate in the time required.

VI.
Ask the Students, “Do the Hazards Risk Managers in the Tacoma and Seattle Offices of Emergency Management have the ‘No Go’ mitigation option available in this case?  If so, what would the enactment of such an option entail?”  The ‘No Go’ option requires fully eliminating the hazard, which is impossible without restricting people from accessing any land where that could be affected by an eruption.  In this case, that would require the forced movement of over 3 million people and billions of dollars worth of businesses and property.  Therefore, this option is unrealistic.  The Hazards Risk Management team must look at the problem as a choice among mitigation options.

VII.
Ask the Students, “If the same risk existed as result of a technological hazard, such as a nuclear waste storage site, would the citizens of these cities and towns described have viewed the risk with the same degree of acceptability?” 


Supplemental Considerations:

N/A
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