Session No. 9


Course Title: Comparative Emergency Management

Session 9: Risk Assessment, Analysis, and Evaluation

Time: 3 hr


Objectives:

9.1 Provide a Detailed Definition and Description of Risk in the Context of the Emergency Management Profession.


9.2 Provide a background on the various forms of consequences considered in a hazard risk assessment and analysis.


9.3 Explain how Likelihood and Consequence may both be represented as either qualitative or quantitative values.


9.4 Describe the Process by which Hazard Likelihood and Consequence are Analyzed.


9.5 Explain how Individual Risks are Evaluated in a Standardized Format.


9.6 Explore Examples of Risk Management in Practice


Scope:

During this session the instructor will introduce the concept of risk and its two components: likelihood and consequence.  This will lead to a discussion on the assessment and analysis of risk using qualitative and quantitative systems of measurements, and risk matrices to compare assessed risks.  Risk acceptability assessment methodologies will also be presented in this context.  Finally, a brief introduction to risk evaluation methodologies used by different governments will be provided. 


Readings: 

Student Reading:

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 113-119 (‘Risk and Vulnerability’).

Gabriel, Paul. 2009. Victoria’s state-level emergency risk assessment method. Australian Journal of Emergency Management. Vol 24, No. 1. February.  http://www.ema.gov.au/www/emaweb/rwpattach.nsf/VAP/(084A3429FD57AC0744737F8EA134BACB)~Victoria+s+state+level+emergency+risk+assessment+method.PDF/$file/Victoria+s+state+level+emergency+risk+assessment+method.PDF 

Instructor Reading:

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 113-119 (‘Risk and Vulnerability’).

Gabriel, Paul. 2009. Victoria’s state-level emergency risk assessment method. Australian Journal of Emergency Management. Vol 24, No. 1. February.  http://www.ema.gov.au/www/emaweb/rwpattach.nsf/VAP/(084A3429FD57AC0744737F8EA134BACB)~Victoria+s+state+level+emergency+risk+assessment+method.PDF/$file/Victoria+s+state+level+emergency+risk+assessment+method.PDF

General Requirements:

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

It is recommended that the modified experiential learning cycle be completed for objectives 9.1 – 9.6 at the end of the session.


General Supplemental Considerations:

Risk management is a practice that spans many fields and many disciplines.  Students may have knowledge or even experience with risk management from a variety of fields, including business, finance, medicine, education, insurance, and many others.  In each of these, the practice serves a similar but unique and subject-specific purpose that has evolved to address the needs of that field, so the lexicon and methods differ as a result.  But in every case the goal of risk management is the measurement and comparison of identified hazards for the purposes of most effectively reducing their likelihood or consequences.  This instructor may want to begin this session by having students explain their concepts and knowledge of risk management in order to build a baseline of understanding that may be used to frame the remarks of this lecture.  By employing comparisons of risk management examples from disciplines that students understand to risk management examples in the emergency management context, the instructor may be able to provide an increased degree of context and understanding than by using these remarks alone.


Objective 9.1: 
Provide a Detailed Definition and Description of Risk in the Context of the Emergency Management Profession.

Requirements:

Provide an overview of risk in the context of emergency management.  Explain how risk affects individually and collectively.  Define a formula by which distinct risks may be calculated and thus compared.

Remarks:

I. Risk is an unavoidable part of life.  It affects all people and all communities without exception, irrespective of geographic or socioeconomic limits (See Slide 9-3). 


II. Every economic, social, policy, or political action or choice made by government and its constituents, and the businesses that operate in those communities, involves specific, often unknown, factors of risk.


III. For these risks, full risk avoidance is generally impossible.  Risk affects us as individuals and collectively as groups, populations, communities, or even nations.


A. Individual risk


1. On the individual level, each person is primarily responsible for managing risk as he or she sees fit. 


2. Management of individual risks may fall into either of the following categories:


i. Obligatory.  An examples includes automobile speed limits


ii. Optional.  An example includes fire extinguishers in the home

B. Collective Risk


1. Citizens collectively face risks as nations or societies from a range of larger-scale, wide-reaching hazard risks. 


2. Collective risk results in fewer absolute total numbers injuries and fatalities than individually faced hazards over the course of each year.  


3. However, they are often perceived by governments as being much more significant because of the following two reasons:


i. They have the potential to result in many deaths, injuries, or damages in a single event or series of events. 


ii. The risk associated with these hazards cannot be mitigated through individual action.


4. In fact, some of these collective hazards are so great that, when they occur, they result in such devastation that the capacity of local response mechanisms is overwhelmed. 


i. This, by definition, is a disaster. 


ii. For these large-scale hazards, vulnerability is most effectively reduced by disaster management efforts collectively, as a society. 


iii. For most, though not all of these hazards, it is the government’s responsibility to manage, or at least guide the management of, hazard risk reduction measures. 


iv. And when these hazards do result in disaster, it is likewise the responsibility of governments to respond to them and aid in the following recovery.


C. The instructor can illustrate the concept of individual and collective hazards by making two columns on the board with the headings, “Individual” and “Collective”, and then having the students list hazards one by one and determining which column they fall under.  

1. While there may be hazards for which there is crossover, most will fall under one or the other as determined by whether a single hazard event affects one or many people at each incidence.  

2. For instance, heart disease is an individual hazard despite that it affects millions each year because each individual case is distinct from the rest.  Automobile accidents have crossover possibilities because there are auto accidents that affect one and others that affect dozens of people.  Finally, hazards such as earthquakes or hurricanes are exclusively collective in nature.


3. Ask the Students, “Can you think of some individual hazards that cause more deaths in an average year than most (if not all) collective hazards?


i. There are numerous examples that would fit into this category, including automobile accidents, heart disease, food poisoning, falls down stairs, and suicide, for example.


ii. In some countries, in some years, there may be situations where a collective hazard outpaces the major individual hazards, but these events will not maintain high levels of fatalities from year to year as the individual hazards do.

iii. For leading causes of death in the United States, visit the CDC website Leading Causes of Death page (http://www.cdc.gov/nchs/FASTATS/lcod.htm) 

IV. Risk Defined

A. Risk is defined as the interaction between two factors that characterize each hazard, namely (See Slide 9-4):


1. Hazard likelihood


2. Hazard Consequence


B. Risk, according to this definition, can be illustrated through the equation that states it is the likelihood of an event occurring multiplied by the consequence of that event, were it to occur.

1. RISK = LIKELIHOOD × CONSEQUENCE

2. In this definition, “Likelihood” can be given as a probability or a frequency, whichever is appropriate for the analysis under consideration. 


i. Frequency refers to the number of times an event will occur within an established sample size over a specific period of time. Quite literally, it tells how frequently an event occurs. For instance, the frequency of auto accident deaths in the United States averages around 1 per 300 million miles driven (Wilson, 1979).


ii. Probability refers to single- event scenarios. Its value is expressed as a number between 0 and 1, with 0 signifying a zero chance of occurrence, and 1 signifying certain occurrence. Using the auto accident example, in which the frequency of death is 1 per 300 million miles driven, we can say that the probability of a random person in the United States dying in a car accident equals .000001 if he or she was to drive 300 miles.


3. This formula may be used by emergency managers to determine the likelihood and the consequences of each hazard according to a standardized method of measurement. 


4. Identified hazard risks thus can be compared to each other and, therefore, ranked according to severity. 


5. This ranking of risks, or risk evaluation as it is often called, allows us to determine which treatment (mitigation and preparedness) options are the most effective, most appropriate, and provide the most benefit per unit of cost. Not all risks are equally serious, and risk analysis can provide a clearer idea of these levels of seriousness.


Supplemental Considerations

N/a

 

Objective 9.2: Provide a background on the various forms of consequences considered in a hazard risk assessment and analysis


Requirements:

Lead a lecture that describes to students the various ways in which hazard consequences may be measured, including direct and indirect and tangible and intangible losses.  Facilitate student discussions about these categories.

Remarks:

I. The consequence component of risk generally describes the effects a hazard may have on humans, built structures (including infrastructure and the economy), and the environment.   


II. There are three primary factors examined when determining the consequences of a disaster (See Slide 9-5):


A. Deaths/fatalities (human)


B. Injuries (human)


C. Damages (cost, reported in currency, generally US dollars for international comparison)


III. Consequence categories may be further divided in order to better capture the sum total of all disaster consequences tied to a specific event. 


IV. Two of the most common distinctions include: 


A. Direct vs. indirect losses


1. Direct losses, as described by Keith Smith in his book Environmental Hazards are “those first order consequences which occur immediately after an event, such as the deaths and damage caused by the throwing down of buildings in an earthquake” (1992) (See Slide 9-6). 


2. Examples of direct losses are:


i. Fatalities

ii. Injuries (the prediction of injuries is often more valuable than the prediction of fatalities, because the injured will require a commitment of medical and other resources for treatment [UNDP, 1994])


iii. Cost of repair or replacement of damaged or destroyed public and private structures (buildings, schools, bridges, roads, etc.)


iv. Relocation costs/temporary housing


v. Loss of business inventory/agriculture


vi. Community response costs


vii. Cleanup costs

3. Indirect losses (also as described by Smith, 1992) may emerge much later and may be much less easy to attribute directly to the event. Examples of indirect losses include (See Slide 9-7):


i. Loss of income


ii. Reductions in business/personal spending (“ripple effects”)


iii. Loss of institutional knowledge


iv. Mental illness


v. Loss of community services


B. Tangible vs. Intangible Losses

1. Tangible losses are those for which a dollar value can be assigned. Generally, only tangible losses are included in the estimation of future events and the reporting of past events. Examples of tangible losses include (See Slide 9-8):


i. Cost of building repair/replacement


ii. Response costs


iii. Loss of inventory


iv. Loss of income


2. Intangible losses are those that cannot be expressed in universally accepted financial terms. This is the primary reason that human fatalities and human injuries are assessed as a separate category from the cost measurement of consequence in disaster management. These losses are almost never included in damage assessments or predictions. Examples of intangible losses include (See Slide 9-9):


i. Cultural losses


ii. Stress


iii. Mental illness


iv. Sentimental value


v. Environmental losses (aesthetic value)


C. Although it is extremely rare for benefits to be included in the assessment of past disasters or the prediction of future ones, it is undeniable that they can exist in the aftermath of disaster events. 


1. Like losses, gains can be categorized as direct or indirect, tangible or intangible. 


2. Examples of tangible, intangible, direct, and indirect gains include:


i. Decreases in future hazard risk by preventing rebuilding in hazard-prone areas


ii. New technologies used in reconstruction that results in an increase in quality of services


iii. Removal of old/unused/hazardous buildings


iv. Jobs created in reconstruction


v. Greater public recognition of hazard risk


vi. Local/state/federal funds for reconstruction or mitigation

vii. Environmental benefits (fertile soil from a volcano, for example)

V. Ask the students to describe a hazard scenario (such as an earthquake, tsunami, or terrorist attack, for instance).  Have them make a list of consequences on the board.  Then, indicate for each consequence whether it is direct or indirect, and tangible or intangible.  Students should be able to explain why each categorization was assigned.


Supplemental Considerations

N/a 


Objective 9.3: Explain how Likelihood and Consequence may both be represented as either qualitative or quantitative values.

Requirements:
Provide a lecture on the determination of qualitative and quantitative risk likelihood and consequence values, and provide illustrative examples of qualitative systems used to represent ranges of quantitative risk factors.

Remarks: 

I. In order to be assessed and analyzed, risks must be determined according to their likelihood and consequence values.


II. There are many ways by which this can be performed.  These methods are divided into two primary categories of analysis: 


A. Quantitative analysis (See Slide 9-10)


1. Quantitative analysis uses mathematical and/or statistical data to derive numerical descriptions of risk. 


2. Quantitative analysis gives a specific data point (dollars, probability, frequency, or number of injuries/fatalities, for example) 


B. Qualitative analysis (See Slide 9-11)


1. Qualitative analysis uses defined terms (words) to describe and categorize the likelihood and consequences of risk. 


2. Qualitative analysis allows each qualifier (word) to represent a range of possibilities. 


C. It is often cost and time prohibitive, and is often not necessary, to find the exact quantitative measures for the likelihood and consequence factors of risk.


D. Qualitative measures, on the other hand, are much easier to determine, and require less time, money and, most importantly, expertise to conduct. 


E. For this reason, the use of qualitative measures of risk factors is often the preferred choice by emergency managers. 


III. The following provides a general explanation of how qualitative and measurement may be applied to the likelihood and consequence components of risk.

A. Quantitative Representation of Likelihood

1. As stated previously, likelihood can be derived as either a frequency or a probability. A quantitative system of measurement exists for each of these.


2. For frequency, this number indicates the number of times a hazard is expected to result in an actual event over a chosen time frame.  Examples include: 


i. 3 times per year


ii. 1 time per decade


iii. 10 times a week


3. Probability measures the same data, but the outcome is expressed as a measure between 0 and 1, or as a percentage between 0% and 100%, representing the chance of occurrence. Examples include:


i. A 50-year flood has a 1/50 chance of occurring in any given year, or a probability of 2% or .02. 


ii. An event that is expected to occur 2 times in the next 3 years has a .66 probability each year, or a 66% chance of occurrence.

B. Qualitative Representation of Likelihood

1. Likelihood can also be expressed using qualitative measurement, using words to describe the chance of occurrence. Each word or phrase has a designated range of possibilities attached to it. 


2. For instance, events could be described as follows:


i. Certain. >99% chance of occurring in a given year (1 or more occurrences per year)


ii. Likely. 50–99% chance of occurring in a given year (1 occurrence every 1 to 2 years)


iii. Possible. 5–49% chance of occurring in a given year (1 occurrence every 2 to 20 years)


iv. Unlikely. 2–5% chance of occurring in a given year (1 occurrence every 20 to 50 years)


v. Rare. 1–2% chance of occurring in a given year (1 occurrence every 50 to 100 years)


vi. Extremely rare. <1% chance of occurring in a given year (1 occurrence every 100 or more years)


3. Note that this list represents just one of a limitless range of qualitative terms and values that can be used to describe the likelihood component of risk. 


4. As long as all hazards are compared using the same range of qualitative values, the actual determination of likelihood ranges attached to each term does not necessarily matter.


C. Ask the Students, “What, if any, advantages would using a quantitative likelihood measurement have over a qualitative likelihood measurement to an emergency manager considering all of a community’s hazards?  

1. The primary benefit of doing this is that it can save considerable financial and human resources.  For the analysis of risk, values do not need to be as precise as results from a qualitative analysis.

2. The professor can continue the discussion by asking students if they can think of any situations where the time and expense required to obtain precise likelihood values would be worth it in terms of benefits.

D. Quantitative Representation of Consequence

1. Quantitative representations of consequence measure exact, numerical data on the impacts of disasters, and generally focus on deaths/fatalities, injuries, and damages.  Each of these is defined as follows:


i. Deaths/fatalities. The specific number of people who perished in a past event or who would be expected to perish in a future event; for example, 55 people killed


ii. Injuries. The specific number of people who were injured in a past event or who would be expected to become injured in a future event. Can be expressed just as injuries, or divided into mild and serious; for example, 530 people injured, 56 seriously


iii. Damages. The assessed monetary amount of actual damages incurred in a past event, or the expected amount of damages expected to occur in a future event. Occasionally, this number includes insured losses as well; for example, $2 billion in damages, $980 million in insured losses

E. Qualitative Representation of Consequence

1. As with the qualitative representation of likelihood, words or phrases can be used to describe the effects of a past disaster or the anticipated effects of a future one. 


2. These measurements can be assigned to deaths, injuries, or costs (the qualitative measurement of fatalities and injuries often are combined). The following is one example of a qualitative measurement system for injuries and deaths:


i. Insignificant. No injuries or fatalities


ii. Minor. Small number of injuries but no fatalities; first aid treatment required


iii. Moderate. Medical treatment needed but no fatalities; some hospitalization


iv. Major. Extensive injuries, significant hospitalization; fatalities


v. Catastrophic. Large number of fatalities and severe injuries requiring hospitalization


F. Additional measures of consequence are possible, depending on the depth of analysis. These additional measures tend to require a great amount of resources, and are often not reported or cannot be derived from historical information. Examples include (See Slide 9-12):

1. Complexity or Difficulty Associated With Emergency Operations. 


i. Can be measured as a ratio of responders to victims, examining the number of people who will be able to participate in disaster response (can include both official and unofficial responders) as a ratio of the number of people who will require assistance. 


ii. This ratio will differ significantly depending on the hazard. For example, following a single tornado touchdown, there are usually many more responders than victims, but following a hurricane, there are almost always many more victims than responders. 


iii. This measure could include the first responders from the community as well as the responders from the surrounding communities with which mutual aid agreements have been made and communities/agencies from outside the local area. 


iv. Emergency operations also can measure the mobilization costs and investment in preparedness capabilities. Intangible effects including the stress and overwork of the first responders and their inability to carry out regular operations (fire suppression, regular police work, regular medical work) can be difficult to measure.


2. Disruptions to Lives and Livelihoods (Social Disruption) 


i. This factor can be difficult to measure because, unlike injuries or fatalities, people do not always report their status to municipal authorities (injuries and deaths are reported by the hospitals), and baseline figures do not always exist. 


ii. It is also difficult to measure how many of those who are injured or displaced have alternative options for shelter or care. Measuring damage to community morale, social contacts and cohesion, and psychological distress can be very difficult, if not impossible.


3. Disruption to economy


i. This can be measured in terms of the number of working days lost or the volume of production lost. 


ii. The value of lost production is relatively easy to measure, while the lost opportunities, lost competitiveness, and damage to reputation can be much more difficult.


4. Environmental impact


i. This can be measured in terms of the clean-up costs and the costs to repair and rehabilitate damaged areas. 


ii. It is harder to measure in terms of the loss of aesthetics and public enjoyment, the consequences of a poorer environment, newly introduced health risks, and the risk of future disasters.


G. It does not matter what system is used for qualitative analysis, but the same qualitative analysis system must be used for all hazards being analyzed in order to accurately compare risks.  


1. Ask the Students why it would be preferable for each emergency management agency performing risk analysis to develop their own qualitative system of measurement.


i. Emergency managers often create qualitative systems of measurement because they can tailor the representative terms to match the particular ranges of likelihood and consequence that make sense considering their risk profile. 


ii. Not all countries or communities are the same, and a small impact in one could be catastrophic to another, so the measurement system needs to accommodate these differences. 


iii. For example, a town of 500 people would be severely affected by a disaster that caused 10 deaths, while a city of 5 million may experience that number of deaths in car accidents alone in a given week.


iv. Another benefit of creating an individualized system of qualitative analysis is the incorporation of the alternative measures of consequence (ratio of responders to victims, people made homeless/displaced) that may be important in one community but not in another.


v. How these systems are developed, and examples of qualitative systems from different national emergency management agencies, are included in Objective 9.4. 

Supplemental Considerations

N/a


Objective 9.4: Describe the Process by which Hazard Likelihood and Consequence are Analyzed

Requirements:

Provide a lecture that explains to students how hazard risk factors (likelihood and consequences) are established as comparable values for the purpose of performing hazard risk assessment.  Explain how a full damage consequence analysis is performed, and how a qualitative system of measurement is developed.

Remarks: 

I. Because there is rarely sufficient information to determine the exact statistical likelihood of a disaster occurring, or to determine the exact number of lives and property that would be lost should a disaster occur, using a combination of quantitative and qualitative measurements can be key to enabling risk assessment. 


A. By combining these two methods, emergency managers achieve a standardized measurement of risk that accommodates less precise measurements of both risk components (likelihood and consequence) in determining the comparative risk between hazards. 


B. The process of determining the likelihood and consequence of each hazard begins with both quantitative and qualitative data and converts it all into a qualitative system of measurement that accommodates all possibilities that hazards present (from the rarest to the most common, and from the least damaging to the most destructive).


C. The depth of analysis to be undertaken depends on three factors (See Slide 9-13): 


1. The amount of time and money available


2. The seriousness of the risk


3. The complexity of the risk


II. According to the information gathered during the identification and characterization of the hazards, emergency managers must decide what level of effort and resources each individual hazard requires.


A. Each analyzed hazard can be considered according to the range of possible intensities it could exhibit. 


1. Depending on its characteristics, the hazard may be broken down according to intensity, with separate analyses performed for each possible intensity. 


2. The likelihood and consequences for each category of intensity will be different, which in turn results in different treatment (mitigation) options.


3. For instance, the general hazard of “earthquake” could be divided into events of magnitude 4, 5, 6, or 7, and so on. 


4. Generally, the lower the intensity of an event, the greater the likelihood of that event occurring, while its consequences tend to decrease. 


i. Several thousand earthquakes of very low intensity and magnitude occur daily with little or no consequences at all. 


ii. However, the more rare large earthquakes must be treated differently because of their potential to inflict massive casualties and damages.


5. The degree of subdivision of hazards into specific intensities also depends upon the available time and resources. More divisions will give emergency managers a more comprehensive assessment, but a point will come when the added time and resources spent no longer provide enough added value.


6. Effective qualitative risk analysis is performed using four steps


i. Calculate the (quantitative) likelihood of each identified hazard (broken down by magnitude or intensity if appropriate)


ii. Calculate the (quantitative) consequences that are expected to occur for each hazard (broken down by magnitude or intensity if appropriate), in terms of human impacts and economic/financial impacts


iii. Develop a locally tailored qualitative system for measuring the likelihood and consequence of each hazard identified as threatening the community


iv. Translate all quantitative data into qualitative measures for each hazard’s likelihood and consequence


7. The hazard analysis process can begin once an approximate quantitative likelihood and consequences of each identified hazard risk have been identified.  The specificity will depend upon the availability of information and resources.


i. It does not matter whether the likelihood or the consequence is analyzed first, or if they are done concurrently, as neither depends upon the other for information. 


ii. It is important, however, that the quantitative analyses be completed before the qualitative ones, as the qualitative rankings will be based upon the findings of the quantitative analyses. 



B. Quantitative Analysis of Disaster Likelihood

1. Quantitative analysis of the likelihood component of risk seeks to find the statistical probability of the occurrence of a hazard causing a disaster. 

2. These analyses tend to be based upon historical data gathered in the process of describing identified hazard risks (often called a risk statement). 


3. The disaster managers performing a quantitative analysis of disaster likelihood must first establish a standard numerical measurement by which the results of all analyzed hazards will be reported.


4. One of the most commonly used quantitative measures of likelihood, and the measure that will be used in this example, is the number of times a particular hazard results in an ‘event’ each year. 


i. For example, “In country X, it is predicted that there will be 3 major snowstorms per year.” 


a) For major events that occur less frequently, like major floods, this number may be less than 1. 


b) A 20-year flood, for instance, has a 5% chance of occurring in any given year, or would be expected to occur .05 times per year.


ii. The hazard can now be analyzed according to the chosen standard. 


iii. If the hazard is one that has been divided into individual intensities and magnitudes, a separate figure will be required for each magnitude or intensity.


5. If records have been maintained for disasters that occur regularly, such as flash floods or snowstorms, it will be fairly easy to calculate the number of occurrences that would be expected to happen in a coming year or years. 


6. More often than not, however, sufficient information does not exist to accurately quantify the likelihood of a disaster’s future occurrence to a high degree of confidence. 


i. This is especially true for hazards that occur infrequently and/or with no apparent pattern of behavior, such as earthquakes, terrorism, or nuclear accidents. 


ii. This inability to achieve precision is a fundamental reason that qualitative measures are used in the final determination of a hazard’s likelihood. 


7. Rare and extremely rare hazards, such as terrorist attacks, nuclear accidents, or airplane crashes (outside of communities where airports exist) may have few if any data points to base an analysis upon. 


i. However, this does not mean that there is a 0% probability of the disaster occurring, even if there has been no previous occurrence. 


ii. For these incidences, consulting with a subject matter expert (SME) is necessary to determine the likelihood of a disaster resulting from the hazard over the course of a given year and to gather any information on the existence of a rising or falling trend for that particular hazard. 


8. The more often that a disaster occurs, the more data points those performing the quantitative likelihood assessment will have, and therefore, the more accurate the historical analysis will be (given that the collected data is, in fact, accurate). 


9. However, more information must be examined than simply the number of events per year.


10. The concept of increasing and decreasing trends in hazard likelihoods and consequences was introduced in Session 6. 


i. Both infrequent and frequently occurring disasters tend to exhibit either falling or rising trends over time, rather than having a steady rate of occurrence. 


ii. These rising and falling trends must be accounted for if there is to be any accuracy attained in an analysis of likelihood.


iii. For example, if a community has sustained approximately 35 wildfires per year for the past 40 years, it might easily be assumed that it is very likely there will be approximately 35 wildfires per year in the coming years. 


iv. However, further inspection of historical records discovers that 40 years ago, there was 1 fire, and 39 years ago, there were 3 fires. The number of fires steadily increased until the historical record ended with 70 fires occurring in the past year. Over the 40-year period, the average number of wildfires is in fact 35 per year. However, the rate of wildfires has increased each year from 1 per year 40 years ago to 70 per year last year. Considering this trend, the expected number of wildfires next year cannot be expected to be 35, although the average per year is 35.


v. It must be assumed from this data that there is a rising trend in the occurrence of wildfires, and that there is likely to be 70 or more fires in the coming year. Why this rising trend is occurring and what can be done to counteract it will need to be examined in the process of determining vulnerability and generating mitigation and preparedness options.


C. Quantitative Analysis of Disaster Consequences

1. The quantitative analysis of disaster consequences seeks to determine the number of injuries, the number of deaths, the cost of direct damages to property and infrastructure, and the indirect costs associated with the disaster. (Depending on the scope of the analysis, other factors such as homelessness or displacement may be considered as well.) 


2. A standard form of measurement must be established for deaths, injuries, and damages. It is most useful if the measurement is per occurrence, as opposed to per year or other time frame.  It will be necessary to analyze the expected consequences of each magnitude or intensity of a hazard if it has been broken down into subcategories.


3. As was true with likelihood analysis, the calculation of hazard consequences should begin by examining the historical data on injuries, fatalities, and property/infrastructure damage and destruction that was gathered during the identification of hazards. 


4. However, as previously described, human behavior and/or changes in hazard characteristics often result in either increasing or decreasing trends in disaster consequences over time. Changes in settlement or new development, for example, can significantly increase community vulnerability for two different occurrences of a hazard.


5. Historical information does have its uses, especially with more common hazards for which data has been collected methodically and accurately for many years. Consequence data based upon historical information can act either as a benchmark to validate the findings of more in-depth analyses (described below) or as the actual estimation of consequences, should disaster managers decide to perform a lower level of analysis.


6. In the next session, which describes the assessment of vulnerability factors, the process by which the community and the environment are described is explained. In this process, information is gathered on the physical community, the built environment, and the social environment, as well as on the critical infrastructure and the interdependence of the community on surrounding and other external communities.


7. Consequence analyses must look not only at the location of structures in relation to the hazard but also at the vulnerability of each structure. For instance, imagine that a school is located in a floodplain. Emergency managers have obtained information indicating that the school has been raised to an elevation where it will only be affected by floods of magnitude greater than the 50-year (2% chance/year) flood. Using this information, disaster managers can deduce that such a structure will likely sustain no damage during the course of a 20-year (5% chance/year) flood event. While disaster managers will likely not have the value of all structures within the community or be able to determine complete data pertaining to lost revenue and inventory, such data deficiencies probably will be consistent across all hazard consequence analyses and will therefore not necessarily cause the results of the analyses to be unreliable. 


III. Full Damage Consequence Analysis (See Slide 9-14)

A. A full damage consequence analysis requires that disaster managers consider the current estimated cost of all physical assets within the country. These include:


1. Losses to structures. Estimated as a percentage of the total replacement value. This figure is obtained by multiplying the replacement value of the structure by the expected percent damage to the structure.


2. Losses to contents. Estimated as a percentage of the total replacement value. This figure is obtained by multiplying the replacement value of the contents by the expected percent damage.


3. Losses to structure use and function and cost of displacement. The losses to structure use is a function of the number of days the structure is expected to be out of use multiplied by the average daily operating budget or sales (annual revenue or budget divided by 365 days). 


B. The cost of displacement is the product of the costs incurred as result of the business/service being displaced and the number of days that displacement is necessary. These calculations can apply to businesses, bridges, utilities, public services (libraries), and any other community asset. 


C. To track calculated figures, a standardized worksheet is often created. Each hazard will affect structures and their contents differently. Many organizations and institutions have made available tables to determine this information for specific hazards. 


D. To perform a full damage consequence analysis, emergency managers will need to have the following information (which is often gathered during the process of describing the community and environment and determining the vulnerability of the community):


1. Replacement value of all community assets (homes, businesses, and infrastructure)


2. Replacement value of inventory (business inventory, personal property in homes, contents of government offices and other buildings)


3. Operating budgets/annual revenues of businesses and government assets


4. Costs of relocation of operations/services 


IV. Creating a System of Risk Assessment

A. Once quantitative figures have been calculated for both the likelihood and consequence components of risk, the process of determining the qualitative values assigned to the likelihood and consequence for each hazard (and hazard intensity or magnitude, if the hazard is subdivided into such) may begin. 


B. This process should begin with the selection of a system of qualitative measurement or with the design of one that suits the needs of both the format of results in the quantitative analysis and the characteristics of the particular country or community.


C. A disaster is defined as “a serious disruption of the functioning of society, causing widespread human, material, or environmental losses which exceed the ability of the affected society to cope using only its own resources” (UNDP, 1994). Therefore, a specific set of hazard consequences may constitute a disaster in one community but not in another, and the assessment system must reflect these individual differences to be effective.

1. For instance, 10 injuries may exceed the capacity of the local clinic in a community of 500, but in a large city, 10 simultaneous injuries is a common occurrence and is therefore easily managed. 

D. Whether designing a new system of measurement or using an existing one, it is necessary to be aware of the local capacity in order to know how many deaths and injuries and how much damage can be sustained before the local capacity is either stressed or exceeded. This data, upon which the new or acquired assessment system is based, can largely be drawn from data generated in the hazard identification process and the process by which the community and the environment are described.


E. Qualitative systems depend upon the creation of terms to describe a range of values.  In the case of consequences, it can be beneficial to assign two separate measures of consequence to each term; one referring to tangible physical/material losses associated with cost, and another measuring the intangible losses of deaths/fatalities and injuries. 


1. Each qualitative term will then have two measures associated with it, corresponding to deaths/injuries and costs. In many instances, the tangible and intangible rankings will not be the same. For instance, there may be no physical damages to structures in a chemical spill, but many people may be injured or die. 


2. Other events may cause no immediate deaths or injuries, but cause a great amount of physical loss, such as a large-scale power outage. In either case, the factor that achieves the qualitative measure of greater (higher) consequence is used to determine the consequence of the hazard.


3. The examples provided in Slides 9-15 to 9-17 provide multiple examples of qualitative measures of likelihood and consequence. 


F. Once a measurement system has been chosen, the disaster managers can assess each hazard according to its qualitative likelihood and consequences, using the quantitative data obtained in the previous steps of the hazard analysis process. 

Supplemental Considerations

N/a


Objective 9.5: Explain how Individual Risks are Evaluated in a Standardized Format

Requirements: 

Remarks: 

I. Risk evaluation is conducted in order to determine the relative seriousness of a country or community’s hazard risks that are being assessed by emergency management practitioners. 


II. Using the processes by which hazards that threaten the community or country are identified and characterized, and their likelihoods and consequences are determined, almost all of the information needed to evaluate risk will have been gathered.


III. All countries and communities face a range of natural, technological, and intentional hazards, each of which requires a different degree of mitigation and risk reduction. 


IV. Unfortunately, communities rarely are able to dedicate sufficient resources to mitigation to lower all of the community’s risks to the lowest possible levels.  This is why risk is evaluated and prioritized.

A. The problem is, not all hazards can, or even should, be mitigated.  

1. There are hazards for which the technology exists for mitigation, but the costs to do so are prohibitive. 

2. An example of a risk mitigation measure that is very expensive is the conversion (retrofit) at wastewater treatment plants to less dangerous chemicals, such as using liquid chlorine bleach or other disinfection technologies instead of the more volatile chlorine gas.  


B. Other risks may have many options available, each with an associated cost and benefit. 


C. Some have direct risk reductions with each incremental increase in cost. A classic example is the practice of increasing the number of firefighters or police officers in a community, which, until reaching a threshold, results in decreased fire hazard risk and decreased crime risk.  


V. Fortunately, however, not all risks require immediate action, and some do not require any action at all. These include those risks for which both the likelihood and the consequences of the risk are extremely low, such as a small meteor strike. While some risks can be reduced easily, others may require exorbitant cash resources, time, and a committed effort to achieve even slight reductions. These possibly limiting factors must also be considered by disaster managers.


VI. In addition to actual reductions in risk related to the likelihood and consequences of a hazard, several risk factors must be considered that will weigh heavily on the perceived “seriousness” of the risk and therefore affect mitigation priorities. 


A. For instance, a manmade risk is likely to be considered much less “acceptable” than one that is natural in origin. The degree to which these manmade risks are perceived to be unacceptable can be an important determining factor in assigning mitigation funding. Smith (1992) discusses voluntary and involuntary risks and states, “[T]here is a major difference between voluntary and involuntary risk perception with the public being willing to accept voluntary risks approximately 1000 times greater than involuntary risks.”


B. Risk perception (See Session 11) issues also weigh heavily upon such decisions. 


1. Consider a rural community in which one person dies per year as result of cave-ins of abandoned mine shafts and approximately four people per year are drowned in a river that regularly experiences swift currents following storms. 


2. There is likely to be considerable public outcry over the yearly incidence of fatal accidents from the abandoned mines, while the river drowning is viewed as a controllable, easily reduced, voluntary, preventable, observable hazard whose effects are known to those exposed (risk perception concepts that summarize population-wide impressions).


C. There are also risks that societies are able to eliminate altogether but choose not to because the benefits that result from such risks would also disappear. 


1. This essentially implies that, when evaluating risks, disaster managers must also consider the negative consequences of mitigation or elimination. Eliminating certain beneficial risks can result in adverse effects on the community or society. 


2. Examples of situations where the benefits are believed to outweigh the risks include the aesthetic value to homeowners and collected property taxes for the community from beachfront property construction; collected taxes and created jobs for a community that result from the existence of a factory that produces, stores on-site, or emits hazardous materials; and the reduced reliance on fossil fuels and cheaper power generation costs that exists as result of a nuclear power plant.


D. One of the primary goals of risk and emergency managers is to formulate a prioritized list of hazard risks to be mitigated. This list should be based upon a combination of factors that includes the hazard’s likelihood and consequences, the county’s or community’s priorities and criteria (in regards to their views on the acceptability of different risks), the benefit-to-cost ratios of mitigating different risks, and the political and social ramifications of certain mitigation decisions.


E. Hazards were examined individually in each step of this process. During the risk evaluation step of the process, risks are compared to each other, and questions of priority begin to be answered. Prioritization can take place by many methods, and while there is no single correct method, there are many that have been used with success in the past.


VII. The following may be used to determine the prioritization of risk treatment:


A. Creating a risk matrix


B. Comparing hazard risks against levels of risk estimated during the analysis process with previously established risk evaluation criteria


C. Evaluating risks according to the SMAUG methodology (seriousness, manageability, acceptability, urgency, growth)


VIII. The final output of risk evaluation should be a prioritized list of risks, which will be used to decide treatment (mitigation) options.


IX. Using hazard analysis, we determine qualitative values describing the likelihood and consequence of each hazard. 


A. For those hazards known to exhibit a range of magnitudes or intensities, the likelihood and consequence values were determined for several magnitudes or intensities across the range of possibilities. 


B. Assigning these qualitative values was the first step in a process that allows for a direct comparison of the risks faced by a community. 


C. Armed with both the likelihood and consequence values, we can now begin comparing and ranking the identified risks. 


D. To compare hazards according to their likelihood and consequences, we must select or create a risk matrix to suit the needs of the country or community. 


X. A risk matrix is a direct comparison of the two components of a hazard’s risks (See Slide 9-18). 


A. The risk matrix plots the likelihood and consequence of hazards together in various combinations, with one risk component falling on the X-axis and the other on the Y-axis. 


B. While it does not matter which of these two risk components goes on which axis, the values used must exactly match the values used in the risk analysis qualitative assessments. This is because the terminology must be consistent throughout the process of “calculating” risk from likelihood and consequence, much as if quantitative (numerical) values were being used. 


C. For instance, if the possible range of values for the likelihood of a risk included the values “Certain,” “Likely,” “Possible,” “Unlikely,” “Rare,” and “Extremely Rare,” then the risk matrix must include all of those values (on the appropriate axis), in logical consecutive order.


D. Plotting these values on the matrix results in individual boxes representing unique combinations of likelihood and consequence. The likelihood and consequence values upon which the individual boxes are based can be determined by tracing from that box back to the values indicated on each axis.

E. We have the option to choose whether to use a pre-existing risk matrix or to make a custom risk matrix that suits our specific needs. If we chose to create our own systems of qualitative measurement in the risk analysis process, we must make our own risk matrix. However, even if we use an existing set of qualitative measurements in the risk analysis process, a risk matrix to evaluate each risk may not exist, in which case we would need to make one.


1. To create a risk matrix, we must first establish levels, or “classes,” of risk representing increasing severity. The levels should range from those that are so low that mitigation is not necessarily needed to risks that are so high that efforts to mitigate them are of highest priority. One example of such a system is described in the FEMA’s “MultiHazard Identification and Risk Assessment” publication (1997). Their risk matrix values are (See Slide 9-19):


i. Class A. High-risk condition with highest priority for mitigation and contingency planning (immediate action)


ii. Class B. Moderate to high risk condition with risk addressed by mitigation and contingency planning (prompt action)


iii. Class C. Risk condition sufficiently high to give consideration for further mitigation and planning (planned action)


iv. Class D. Low-risk condition with additional mitigation contingency planning (advisory in nature)


F. Emergency Management Australia (EMA) (2000) describes risks according the following breakdown:


1. Extreme risk


2. High risk


3. Moderate risk


4. Low risk


G. Other systems include “Intolerable, Undesirable, Tolerable, Negligible” and “Severe, High, Major, Significant, Moderate, Low, Trivial.”


H. Once these values have been determined and defined as they apply to the disaster manager’s priorities, they should be assigned to each combination of likelihood and consequence shown on the matrix. How they are assigned must be determined by personal judgment, expert knowledge, and previously established risk management criteria. 


I. Once the values have been assigned to each box on the matrix, each hazard can be evaluated accordingly and the derived values recorded. 


1. Because each “risk level” will likely be assigned to more than one matrix box, and because several risks could elicit the same combination of likelihood and risk, the hazards risk management team will not be creating an ordered list of risk priorities, but rather several categories of risk with several hazards falling within each category group. In other words, the disaster manager will have several “classes” of risk, each containing several risks for which no intra-class priorities have been determined.


2. For instance, if a 50-year flood was determined to be a Class C risk, and an accident involving a truck carrying hazardous materials was determined to be a Class C risk, they would be considered equal risks according to the risk matrix. The results of the risk matrix allow disaster managers to further classify the hazards threatening their country or community but do not provide a definitive list of priorities for mitigation. Such a list requires further evaluation, as will be described.


J. It is helpful for disaster managers to begin recording the results of their evaluations on a concise form that allows fast and easy reference to risk evaluation output data so this data can be more easily compared in the prioritization step. Risk registers, as they are called, provide a useful tool, and should include the following information (Slide 9-20):


1. Name of the risk (including specific magnitude and/or intensity if the risk has been broken down into these categories)


2. Qualitative likelihood value


3. Qualitative consequences value

4. Level of risk as determined by evaluation on the risk matrix

5. Priority rating


6. Additional information, including any of the following


i. Description of possible consequences


ii. Adequacy of existing mitigation measures or controls


iii. Known mitigation options and alternatives


iv. Acceptability of risk


K. Because people have different risk perceptions, and because there may be more risks than there are resources to mitigate them, disaster managers must develop risk evaluation criteria before any risk identification or analysis takes place. Risk evaluation criteria help disaster managers and citizens make judgments about what they consider to be the most serious risks and set forth performance measures to judge progress in mitigating the community’s risks.


L. In establishing these contextual criteria, disaster managers will also define the political, social, economic, legal, and physical environment within which all of the hazards can occur. Some of criteria include:


1. Population issues


i. Death and injuries


ii. Displacement


iii. Loss of homes and property


iv. Loss of jobs and income


v. Loss of sense of security


vi. Loss of sense of community


2. Business sector issues


i. Damage to facilities


ii. Loss of income


iii. Business disruption costs


iv. Insurance losses


v. Loss of market share


vi. Loss of trained employees


vii. Bankruptcy


3. Community issues


i. Damage or destruction of community infrastructure (i.e., roads, bridges, hospitals, jails, city halls, community service centers, etc.)


ii. Loss of tax revenues


iii. Disaster response and recovery costs 


iv. Reduced funding for other community priorities (i.e., education, social services, etc.)


v. Loss of population base


vi. Increased community debt and borrowing


vii. Economic repercussions


viii. Environmental harm


ix. Loss of culture/heritage


M. Disaster managers would also define their analysis as it relates to mitigating the country or community’s hazards. This could include several or all of the following:


1. Legal requirements


2. Cost and equity


3. Risks that are clearly unacceptable


4. Risks that should be kept as low as reasonably practicable


N. Additionally, risks that have been evaluated according to the risk matrix will need to be verified for accuracy. It is possible that a risk may have been placed in a category that defines it as being either too great or not great enough—only further analysis can correct such errors.


XI. The Purpose of Evaluating Risk

A. Gaye Cameron of the University of New South Wales (2002) writes, “The purpose of evaluating risks is to determine that risk levels resulting from the risk analysis step [including the results of the risk matrix] reflect the relative seriousness of each risk.” (Cameron, 2002). She mentions three tasks that are important to perform at this point in the hazards risk management process:


1. Identify which risks require referral to other agencies (i.e., is the risk one that is better mitigated by another local, regional, or national agency rather than one that needs to be considered for mitigation options by the disaster managers?)


2. Identify which risks require treatment by the disaster managers
3. Further evaluate risks using judgment based upon available data and anecdotal evidence to further determine the accuracy of the final risk value recorded.


B. Cameron (2002) writes that there are two overarching issues that need to be addressed in the risk evaluation process. 


1. First, risk levels must be confirmed. 


2. Second, risk acceptability must be addressed: 

C. Once the risk levels of each hazard have been compared to the previously established risk evaluation criteria, the risks must be prioritized, or ranked in the order that the disaster managers feel they should be addressed.


1. This prioritization can be accomplished in many ways, most of which rely upon the information gathered in the previous steps of the process and build upon the results of the risk matrix. 


2. Risk prioritization takes the evaluation of a country or community’s hazards beyond merely comparing risks as factors of likelihood and consequence, and uses the expert judgment of the hazards risk management team to add experience, knowledge, and contextual influence to the final determination of mitigation priority. 


3. In risk prioritization, disaster managers must consider the degree of control over each risk and the cost, benefits, and opportunities presented by each risk, and decide which risks are unacceptable at any cost.


4. One such method for the evaluation of risk, the so-called “SMAUG” (Seriousness, Manageability, Acceptability, Urgency, Growth) approach, designed by Benjamin Tregoe and Charles Kepner, has gained wide acceptance by emergency managers in Australia and New Zealand.


5. According to this methodology, disaster managers consider five individual factors in determining how a list of risks can be generated that reflects the established priorities of the community. This list includes (each factor is accompanied by the upper and lower extremes by which each risk could be evaluated) (See Slide 9-21):

i. Seriousness

a) The risk will affect many people and/or will cost a lot of money.


b) The risk will affect few or no people or will cost little or nothing.


ii. Manageability

a) The risk could be affected by intervention.


b) The risk cannot be affected by intervention.


iii. Acceptability

a) The risk is not acceptable in terms of political, social, or economic impact.


b) The risk will have little political, social, or economic impact.

iv. Urgency

a) The risk urgently needs to be fixed.


b) The risk could be fixed at a later time with little or no repercussions.


v. Growth

a) The risk will increase quickly.


b) The risk will remain static. (Lunn, 2003)


6. Using the SMAUG criteria for evaluation, disaster managers can more precisely determine priorities for mitigating individual risks, beyond the characterizations that resulted from the risk matrix. 


7. After the risk matrix evaluation, risks were grouped into categories of seriousness. Now they can be assigned a numerical order defining specific priorities.


8. It is important to note that the list of priorities will likely change as the risk mitigation options are considered. Risk evaluation has given the hazards risk management team a better idea of those risks for which mitigation must be conducted at all costs, due to their absolute unacceptability. 


9. However, for risks with similar mitigation priority rankings, the factors of cost effectiveness of mitigation, technological availability of mitigation options, and other risk treatment factors will require revisiting this priority list and re-ranking risks using additional information.

Supplemental Considerations

Explanations of the determinations of risk acceptability, and expansion on this concept, are provided in Chapter 3 of Introduction to International Disaster Management.  The instructor can use this material to supplement the lecture beyond the standard material as they feel is necessary.


Objective 9.6 – Explore Examples of Risk Management in Practice

Requirements:

Provide a lecture about how risk management can differ in practice and methodology throughout the world and among different types of agencies and organizations yet still achieve the same outcome.  Facilitate a discussion about why different risk management methodologies might be used.

Remarks: 

I. Risk management methodologies are not uniform throughout the world.  Different methods are used for a range of reasons, including:


A. Different desired outcomes


B. Different agencies or entities performing the analysis or actions


C. Differences in resources or access to information

II. The following are two examples of risk management methodologies used throughout the world.  


III. The Australia / New Zealand Risk Management Standard


A. The Australian/New Zealand Standard: Risk Management (SA/SNZ, 1999) defines risk as “the chance of something happening that will have an impact upon objectives” (Davidson, 2004).


B. Under this standard, risk management begins with the identification of hazard risks, which are then analyzed, evaluated and treated. 


C. The Australia / New Zealand Standard: Risk Management (SA/SNZ, 1999) provides a “generic guide for the establishment and implementation of a risk management process”. This standard can be applied to a wide range of organizations for a number of applications, both public and private. 

D. The risk management standard, which is the basis of much of the risk management methodologies found in this session, provides a: “logical and systematic method of establishing the context, identifying, analysing, evaluating, treating, monitoring and communicating risks associated with any activity, function or process in a way that will enable organisations to minimise losses and maximise opportunities” (SA/SNZ, 1999). 

E. The Australia / New Zealand Risk Management Process involves the following steps (See Slide 9-22):


1. Establish the context in which the risk management process will take place 


i. This involves defining the parameters within which the risk management process will take place.  Critical elements of this process include:


a) Defining the problem, which includes an identification of the nature and scope of issues to be addressed to improve public safety.


b) Identifying Stakeholders, which involves identifying members of the community involved in emergency management including:  


(a) Communities

(b) Organizations


(c) Property owners


(d) Homeowners


(e) Personnel


(f) Customers


(g) Suppliers


(h) Government


(i) Contractors


(j) First responders


(k) Media


c) Developing Risk Evaluation Criteria 


d) Defining key elements, which involves identifying those factors to be considered in conducting the hazards risk management process including


(a) Stakeholders


(b) Applicable legislation and policy


(c) Applicable management arrangements


(d) Political and economic circumstances


(e) Social and cultural issues

2. Identify Risks


i. Risk identification looks at the characteristics and interaction of the hazards, the community and the environment that form the basis of the problem to be solved.


ii. The process, called hazard analysis, includes three components:


a) Identify and describe risks


b) Identify and describe community


c) Identify and describe environment


iii. A vulnerability analysis is conducted in this step, wherein vulnerability is established by looking at the capability of communities and the environment to anticipate, cope with and recover from disaster events.  Vulnerability is dependent upon the capacity of physical, social, economic and political structures to resist harmful events.  Some vulnerability indicators include:


a) Proximity to hazards


b) Income level


c) Level of awareness


3. Analyze Risks


i. This step involves developing the information needed to evaluate the identified risks.


ii. To analyze risk, we determine their likelihood and consequence.  This process is the basis of the material in this session. Various risk models are employed to predict the likelihood and consequences of identified risks including:


a) Physical – a scaled replica is used for prediction


b) Virtual – computer simulations used for prediction


c) Mathematical – mathematical relationship between causes and effects is used for prediction


d) Intuitive – intuitive understanding of the behavior based on experience or an understanding of the processes


4. Evaluate Risks


i. This step involves the comparison of levels of risks estimated during the analysis process with previous established risk evaluation criteria.  


ii. This process is followed by a ranking of risks using such levels as ‘extreme’, ‘high’, ‘moderate’ and ‘low’. 


5. Mitigate Risks


i. Risk mitigation involves making plans and taking action to implement the reduction of the identified hazard risks.  This includes:


a) Identifying options. Using data collected in previous steps to identify and prioritize mitigation options designed to reduce identified risks.


b) Selecting the best options.  Based on effectiveness in addressing risks and other factors such as costs, social and cultural impacts and public support.


c) Developing a risk treatment plan.  Develop plan to implement mitigation measures that identifies roles and responsibilities for all stakeholders, schedules for implementation and budget requirements.


d) Implementation.  Take action.


6. Communicate and Consult


i. Frequent and consistent communications among stakeholders, practitioners and the public is an ongoing factor in a successful hazards risk management process.  


ii. This process includes efforts to solicit information from the public and all interested parties and to communicate back to the public and stakeholders the activities and plans associated with the hazards risk management strategy.  


iii. Generating support from all stakeholders and the public is the result of this ongoing effort. 


7. Monitor and Evaluate


i. To ensure that the hazards risk management process remains relevant and on track in light of changing circumstances.  


ii. Elements include project management techniques designed to monitor progress in the project, regular review of the context (i.e. political change, organizational responsibility, etc.) and risks (i.e. changes brought on by effective mitigation actions), and regular evaluation of project reports and events.  


F. In New Zealand, the term risk management  (used synonymously with the terms hazards risk management and emergency risk management) is defined as “the process of considering the social, economic and political factors involved in risk analysis; determining the acceptability of damage and/or disruption that could result from an event; and then deciding what actions should be taken to minimize likely damage or disruption.” (Britton, 1998.) 


1. This philosophy is based on the idea that “to make society safer requires recognition of all likely hazards and an effective strategy to treat them.” (Britton, 1998).   Britton states that, “Risk management offers a “participatory approach to policy decision and implementation” that ensures that all hazards and strategies are considered and all parties are involved.


2. At the center of the New Zealand model is risk communications that are informed by risk assessment and informs risk management.


3. Risk assessment is defined as “the method used to define the likelihood of harm (probability x consequence) coming to an individual, group, or community or the occurrence of an event as a result of exposure to a sustenance or a situation.  The assessment uses a base of scientific research and is usually quantitative.” 


4. Risk communication is defined as “a two-way process to arrive at an acceptable level of choice by which, on the one hand, the population is informed of the risk, the assessment of what the risk entails, and how the risk might be managed; and on the other hand, meeting with the population/s-at-risk and taking into consideration their needs, issues and concerns, and seeking their feedback and input into the risk analysis, or risk estimation, process.” 


5. Risk management is defined as “a process that identifies the level of tolerance a group has for a specific risk. It is used to decide what to do where risk has been determined to exist. This process must be open since it has to factor in benefits, cost of control, and any statutory framework needed for managing the substance or situation.” 


6. The key characteristics of the New Zealand risk management model are the same as the Australian model as they are both based on the joint Standards Australia and New Zealand Risk Management Guidelines (AS/NZS 4360:1995) published in 1995. 


G. Ask the students, “Do the Australia and New Zealand risk management philosophies describe, more or less, an effective way for risk management to be conducted in the United States?  

IV. The World Bank Risk Country-Level Disaster Risk Assessment


A. The World Bank is developing a risk assessment methodology that looks at two key questions:


1. What are the projected losses due to disasters and climate change for the country over a planning horizon and the relationship with the country’s economic resilience?

2. What are the key risk factors that would need to be addressed through public policies and action to reduce losses due to disasters and climate change?

B. This process looks at risk according to the following formula:


1. Risk = Hazard X Exposure X Vulnerability/Capacity

2. Hazard is defined as a geophysical, atmospheric or hydrological event (e.g., earthquake, landslide, tsunami, windstorm, wave or surge, flood or drought) that has the potential to cause harm or loss

3. Exposure is defined as the overlap of time and spatial distribution of assets (population, physical, and economic) and the time and spatial distribution of hazard events

4. Vulnerability is defined as the apparent weaknesses of physical and social systems to particular hazards, or the potential to suffer harm or loss, related to the Capacity to anticipate a hazard, and cope with its consequences.

C. Climate change is a major consideration with all World Bank hazard risk assessments.


1. The World Bank methodology attempts to capture changes to hazard risk consequence and likelihood values, and predict changes that will occur in the future related to climate change.


2. This methodology also looks at interactions between hazards that change as a result of climate change.


D. The World Bank risk assessment process includes the following steps (World Bank, 2008):

1. Scoping Exercise, which includes:


i. Formulation of a country-specific disaster risk reduction problem 

ii. Assessment of data availability


2. Setting Project Purpose and a Definition of Objectives

3. The Risk Assessment, which includes: 


i. Country risk reduction capacity

ii. Hazard analysis


a) Relationship between hazard type and climate change

iii. Vulnerability analysis


a) Social fragility/resilience and climate change


b) Physical (infrastructure) fragility/resilience and climate change

c) Economic fragility/resilience and climate change


iv. Exposure analysis


a) Populations and assets at risk and climate change


4. Mainstreaming Assessment Outcomes into National Policies and Programs
Supplemental Considerations


These methodologies listed above, and in this chapter, are just a sample of the many that exist.  To illustrate these and others in practice, the instructor can assign to the class a project wherein students find and report on a risk management methodology and its practical use.  The following list of documents, and corresponding URLs, will ease this process:

· UNISDR chapter from “Living With Risk” that describes risk management methods and examples of these methods in various countries and projects: http://www.unisdr.org/eng/about_isdr/basic_docs/LwR2004/ch2_Section3.pdf

· Asian Disaster Preparedness Center “Community Based Disaster Risk Management Field Practitioner’s Handbook”: http://www.google.com/url?sa=t&source=web&ct=res&cd=1&url=http%3A%2F%2Fwww.adpc.net%2FPDR-SEA%2Fpublications%2F12Handbk.pdf&ei=kBRFSqmaA46kMO7ZuLAC&rct=j&q=field+practitioners+risk+management+handbook&usg=AFQjCNG53BiL4t11k1pquQ2IDi3l-VKysg


· Asian Disaster Preparedness Center. Community-Based Disaster Risk Management in Viet Nam. http://www.adpc.net/v2007/Programs/CBDRM/INFORMATION%20RESOURCE%20CENTER/CBDRM%20Publications/2008/final_crvietnam_23nov.pdf
Cambodia.
http://www.google.com/url?sa=t&source=web&ct=res&cd=1&url=http%3A%2F%2Fwww.adpc.net%2Fv2007%2FPrograms%2FCBDRM%2FINFORMATION%2520RESOURCE%2520CENTER%2FCBDRM%2520Publications%2F2008%2Ffinal_crcambodia_23nov.pdf&ei=UhVFSv3LIpLUMqe70JkB&rct=j&q=%22community-based+disaster+risk+management+in+cambodia%22&usg=AFQjCNEAx5nD-Y7ID3hh6IoZHCFOu8Rfug
http://www.google.com/url?sa=t&source=web&ct=res&cd=1&url=http%3A%2F%2Fwww.adpc.net%2Fv2007%2FPrograms%2FCBDRM%2FINFORMATION%2520RESOURCE%2520CENTER%2FCBDRM%2520Publications%2F2008%2Ffinal_crindonesia_23nov.pdf&ei=YxVFSoLEGYmqMNarzLQC&rct=j&q=%22community-based+disaster+risk+management+in+indonesia%22&usg=AFQjCNEzZXZz8pr0VKbTSJ1Xo8eUjwT_SA


· UNESCAP. Community-Based Disaster Risk Management in Timor Leste. http://www.unescap.org/esd/water/projects/pdr_sea/documents/Presentations/DAY%202/52_Synthesis%20Report%20on%20CBDRM%20in%20Timor%20Leste.pdf


· UNFCCC Working Group on Long Term Cooperative Action. Disaster Risk Reduction Strategies and Risk Management Practices. http://www.unisdr.org/eng/risk-reduction/climate-change/docs/IASC-ISDR_paper_cc_and_DDR.pdf


· Organization of American States: Managing Natural Hazard Risk, Issues and Challenges. http://www.google.com/url?sa=t&source=web&ct=res&cd=1&url=http%3A%2F%2Fwww.oas.org%2Fdsd%2Fpolicy_series%2F4_eng.pdf&ei=MRZFSou-OYfYNpCt4ZYB&rct=j&q=%22managing+natural+hazard+risk%22+Issues+and+Challenges+OAS&usg=AFQjCNEiVXk1wwaF-m1Z9GQcN247efMAVw


· UNDP. A Climate Change Approach to Disaster Risk Reduction. http://www.google.com/url?sa=t&source=web&ct=res&cd=1&url=http%3A%2F%2Fwww.undp.org%2Fcpr%2Fdisred%2Fdocuments%2Fwedo%2Ficrm%2Friskadaptationintegrated.pdf&ei=ZRZFSsaZIZSINOS6mKsC&rct=j&q=%22A+Climate+Risk+Management+Approach+to+Disaster+Reduction%22&usg=AFQjCNFBVjYx_uwPrCqkuFW5Z8ySFauLLw


· UNDP. Lessons in Risk Reduction from Cuba. http://www.undp.org.cu/crmi/files/docs/cuba_hur_eng.pdf
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