Module 5-9 Impact Analysis
Time
120 minutes

Objectives
For students to demonstrate:

· an ability to determine the impacts of certain hazards upon a community

· to complete an impact analysis

Background

The fourth phase of the HIRV model is to evaluate the impacts of potential hazards. The underlying principle of the impact analysis is that by considering the impact of each hazard and comparing it across different areas of the community, the HIRV committee will be able to determine those areas that are at risk for high losses.
Course Content
· Generally speaking, those areas with a high degree of vulnerability will suffer the greatest impact following a disaster and it is those areas that become a priority for mitigation.
· If we understand the risk and vulnerability factors, then we can develop mitigation strategies in order to reduce the risk, impact, or consequences of the hazard.  
· Impacts can be viewed as being social, environmental, economic, or political.  It can be argued that insofar as they will affect all of the people in a given community, all impacts are social; however, for the purposes of this analysis, impacts will be considered in terms of their primary effect.  A death or injury would clearly be categorized as a social impact. Damage to a commercial building would be categorized as an economic impact.
· Most impact analyses have been conducted because of the desire to build a dam, log a forest, build a development, or introduce a new service or infrastructure (Wolf 1974).  Little work has been conducted on pre-disaster impact analysis; most of the work on disasters has been conducted post-disaster.
· Impact analysis has usually focused on economic losses; even when a publication claims to be concerned with “socio-economic” impacts, in reality, most of it is usually devoted to economic impacts rather than social impacts (United Nations Centre for Regional Development 1990; Central United States Earthquake Consortium 1993). 
· The challenge for the HIRV committee is to consider hazards and vulnerabilities and to “translate” them into impacts.  For example, during an earthquake, an aged population “translates” into increased deaths and injuries.  

· The HIRV impact analysis provides the necessary links between vulnerabilities and hazards.  
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Social Impacts

Social impact analysis expresses the impact of the hazard in terms of its social effect on the population.  In social impact analysis, the loss of housing, schools, and so on is not measured in terms of economic loss but in terms of societal loss. For example, as stated by Howe and Cochrane (1993, 12):

Every community, region and country has certain assets that are valuable in giving that society a sense of historical continuity and cultural identity. Such cultural assets often are unique and irreplaceable, and also have the character of public goods; therefore, market prices either are unavailable or inappropriate to use in valuing the assets.


Table 2:  Vulnerabilities and Social Impacts

	Vulnerabilities
	Social Impacts

	· age

· gender 

· ethnic and cultural background 

· population density 

· time of day, week, year 


	· number of deaths 

· number of injuries 

	· buildings 
	· loss of housing 

· disruption of family life 

· loss of schools or educational opportunity 

· loss of a historical site 

· loss of a cultural site 

· loss of health services 

· loss of critical facilities 



	· recreational land 
	· loss of recreational opportunities 




· In cases where the time factor leads to considerable differences in vulnerability (e.g., downtown on a Friday as opposed to on a Sunday), the HIRV committee may wish to include a couple of scenarios for each study area (e.g., what would happen on a weekday as opposed to what would happen on a weekend). 

· Communities can use local experts to assist them in determining what the actual impacts would be.  In many cases answers will be subject to local values.  What one community may find a high degree of impact (e.g., 10 deaths) another may consider a moderate degree of impact.  As long as the evaluation is consistent across all hazards, the basis for comparison will remain valid.  A sample social impact assessment for air crashes is illustrated in Table 3.  As is shown, a plane crash which took place in a rural area might entail a moderate to high number of deaths and injuries and little loss of housing.  

	Social

	( Number of deaths

( Number of injuries

( Loss of housing

etc.




Table 3:  Sample from a Social Impact Analysis for an Air Crash in a Given Area

· It is anticipated that as residents recognize just how many lives will be lost and homes destroyed, there will be a strong demand to mitigate the situation

Economic and Environmental Impacts

· The HIRV impact analysis also takes into account environmental and economic impacts. Tourism and natural resource-based industries are especially vulnerable to disasters. Oil spills and other hazardous material spills can quickly end a successful fishing or shellfish industry. “Some damages to natural capital (e.g., rivers, lakes, forests, and other natural areas) can be included with the economic damages due to loss of household and market-related productivity.... However, current concern for the environment goes beyond monetized ecosystem damage” (Howe and Cochrane 1993, 13).

· Hazardous spills, toxic gas releases, pipeline breaks, and explosions can also have a devastating impact on the local environment. Many ecological sites are already in a fragile state, and any disaster can have a permanent impact on their viability.

· Again, little work has been done in this area and, as Howe and Cochrane (1993, 14) say: “Assessment of ecological damage following a disturbance will be considerably more accurate and informative if baseline data have been gathered prior to the event and if monitoring continues during the recovery phase.” 

Table 4:  Vulnerabilities and Environmental Impacts

	Vulnerabilities
	Environmental Impacts

	· industrial sectors

· lifelines and infrastructure

· ecological sites

· agricultural sectors

· natural resources sector


	· quality of air

· quality and quantity of water

· quality and quantity of soil

· destruction to plant life

· deaths and injuries to wildlife

· destruction of natural resources

· destruction of eco-systems

· loss of bio-diversity





Using the same scale as was described in the previous section, a sample of the environmental impact of an air crash might look like that illustrated in Table 5.

	Environmental

	( Quality of air

( Quality and quantity of water

( Quality and quantity of soil

etc.




Table 5: Sample Environmental Impact Assessment for an Air Crash in a Given Area

· In this example, the plane would not have been carrying any hazardous materials and would not have crashed in a lake or river or near an ecological site of any significant importance.

· More research has been completed on the economic impacts of disasters than on any other type of impact (Castanos and Lomnitz 1995), and they can be calculated in a number of ways. Howe and Cochrane (1993, 5) present four possible scenarios:

· market prices exist for many assets, commodities, and services ... [and] correctly reflect social values;

· market prices exist, but need to be adjusted to reflect social values correctly;

· market prices do not exist, but credible methods exist for estimating the prices needed for program or project evaluation; or

· market prices do not exist, and no general, credible methods for simulating those values exist.

· Unfortunately, even when market prices do exist, using them to calculate economic impact is not easy. 

· For the purposes of estimating damages following a disaster, Howe and Cochrane produce a list of over thirty standard industrial classifications of economic activities (see Table 6 below).  Obviously, this type of analysis is well beyond the scope of most HIRV committees; however, these committees can carefully review what is known in order to assess degree of economic damage.

Table 6:  Standard Industrial Classification of Economic Activities for the Purposes of Damage Data Classification 

	· Agriculture, Forestry and Fishing

· Finance, Insurance and Real Estate
· Other

	· Transportation and Public Utilities

· railroad

· passenger

· trucking

· mail

· water

· air

· pipelines

· transportation services

· communication

· electric, gas and sanitary


	· Services

· hotels

· personal

· business

· auto repair

· movies

· amusement and recreation

· health

· legal 

· educational

· social services

· cultural

· engineering and management

· private households

· membership organizations


	· Mining; including oil and gas extraction

· Wholesale Trade

· Public Administration

· Construction

· Retail Trade

· Manufacturing




Source: Howe and Cochrane (1993, 10-11).

· As demonstrated by Dore and Etkin (1999), use of traditional “accounting” methods when calculating the economic cost of a natural disaster can result in unexpected outcomes.  They found that when the Conference Board of Canada calculated the cost of the 1998 ice storm in Quebec and Ontario, the outcome indicated a “net increase of 0.4% GDP,” or $1.4 billion; whereas when losses were calculated as loss of output in a dynamic context, they were estimated at $4.2 billion (1).

· How should economic impacts be calculated?  It is important to remember that the criteria used to answer this question for the purposes of planning and mitigation need not be as stringent as the criteria used by, for example, insurance companies who are attempting to set premium rates.  At its simplest, the HIRV impact analysis can be used to provide a best-guess estimate of the degree of economic impact (i.e., high, moderate, or low). If one knows that a large percentage of the buildings in a particular area will be seriously damaged, then it is not really necessary to know the exact value of that damage. An estimate that there would be significant economic damage, or that the level of economic damage in comparison to other parts of the community would be high, is sufficient for an analysis of this type. As White (1988, 173) says: “The use of benefit-cost analysis to appraise the efficacy of proposed methods of handling risk has severe limitations and may be misleading rather than helpful in providing tools for decision.” The HIRV impact analysis also provides a means for HIRV committee members to translate extant vulnerabilities into economic impacts (See Table 7).

Table 7:  Vulnerabilities and Economic Impacts

	Vulnerabilities
	Economic Impacts

	· buildings 

· structures 

· critical facilities 

· historical and cultural sites 

· lifelines and infrastructure 

· property 


	· structural damage 

· non-structural damage 



	· economic sectors 

· recreational land 

· lifelines and infrastructure 


	· loss of jobs 

· loss of revenue 

· loss of service 

· deaths and injuries to livestock and domestic animals 

· destruction of crops




	Economic

	( Structural damage

( Non-structural damage

( Loss of jobs

etc.


Table 8: Sample Economic Impact Assessment for an Air Crash in a Given Area

· Continuing with the air crash example, a sample economic impact for a given area might look like what is reflected in the accompanying table if the plane were to crash in an uninhabited rural area.

Political Impacts

· According to Parker (1992b, 238), “technological disasters can ... have political and career ramifications on those in public office who are in positions of trust and who do not measure up to their responsibilities.” That the HIRV impact analysis includes political impacts is yet another unique feature of the HIRV model.  
· Ultimately, whether or not mitigative strategies are adopted is dependent upon the political will of the elected officials.  One reason for including the political impact of hazards is to assist politicians in determining how the voters will judge their actions regarding whether or not mitigative strategies are implemented. 

After the Loma Prieta earthquake Newsweek magazine estimated that former San Francisco mayor Art Agnos had “made a name for himself as a formidable leader with state and perhaps national potential” through “his compassion and high-profile performance” (Salholz 1989, 37 cited in Stallings 1995, 7)

· As Stallings (1995, 7) points out, “There can ... be grass-roots protest in the aftermath of an earthquake. Citizens often do angrily confront public officials, write letters to their congressional representatives, and lobby for change.” With public participation and the public pressure that derives from the HIRV impact analysis, awareness of potential political impacts will increase the willingness of elected officials to approve the implementation of mitigative strategies.

· Following a disaster, people always ask, “How could this have happened here?” There are a number of different factors that may help to determine what the degree of community outrage might be over having been subjected to particular risks. Those factors used by the HIRV impact analysis have primarily been derived from two sources: Bernstein 1987 and Sandman 1991.

· Voluntary risks are accepted more readily than are those that are imposed (voluntary versus coerced).

· Risks under individual control are accepted more readily than are those under government control.

· Risks that seem fair are more acceptable than are those that seem unfair.

· Risk information that comes from trustworthy sources is more readily believed than is risk information that comes from untrustworthy sources.

· Risks that seem ethically objectionable will seem more risky than will those that do not.

· Natural risks seem more acceptable than do industrial risks.

· Exotic risks seem more risky than do familiar risks.

· Risks that are associated with memorable events are considered more risky than are risks that are not so associated.

· Risks that are “dreaded” seem less acceptable than do those that are not.

· Risks that are undetectable create more fear than do those that are detectable. 

· Risks that are well understood by science are more acceptable than are those that are not.

· Risks that are chronic are better accepted than are those that are catastrophic.

· Risks that occur within the context of a responsive process are better accepted than are those that are part of an unresponsive process.

The greater the number and seriousness of these factors, the greater the likelihood of public concern.


As with social, environmental, and economic impact analyses, so with political impact analysis, the HIRV committee examines the hazards and vulnerabilities and determines their effects. Vulnerabilities and political impacts are indicated in Table 9.

Table 9:  Vulnerabilities and Political Impacts

	Vulnerabilities
	Political Impacts

	· capacity to respond

· community education and training

· warning system

· number of potential technological hazards
	· public perception of blame




Here the HIRV impact analysis uses the same scale as it did for the other impact assessments. Committee members then review the political impact, using the various factors mentioned above. In the example below, because aviation is under government 
control (i.e., Transport Canada), the latter would receive a higher rating than would coerced risks and unfair risks, respectively. 

	Political

	( Coerced risks

(Government control

( Unfair risks

etc.


Table 10: Sample Political Impact Assessment for an Air Crash in a Given Area

Completing the Impact Rating
· Once the HIRV committee has agreed upon a value for the degree of impact of a particular hazard, it is important to use the SPR model to ascertain degree of certainty. Once the social, environmental, economic, and political impacts are determined, the HIRV committee can complete an impact rating, as indicated in Table 11.

Table 11:  Summary of Sample Impact Assessment for an Air Crash for a Given Location

	Hazard
	Social
	Environmental
	Economic
	Political
	Certainty
	Impact Rating

	Air Crash


	+2
	+1
	+1
	+2
	Well established
	+2


· The HIRV impact analysis can also be adapted to more sophisticated analyses. For example, if a community had access to tax assessment data, insurance data, and data from utility companies, then it could calculate economic losses in terms of dollars and cents. After a few calculations, the HIRV committee could decide upon some threshold levels with regard to what values constitute a high, moderate, or low impact. The analysis for each impact could then be broken down into greater detail. For example, an economic impact analysis could be calculated (see Figure 1) using property tax assessments, insurance records, etc.. Similarly, a social impact analysis could reflect the actual number of expected deaths, injuries, and destroyed homes and schools. The degree of detail is only limited by the available data, community resources, and skills. In most instances, it is assumed that relatively few communities will wish to accumulate an enormous amount of detail.

Figure 1:  Detailed Illustration of Rating an Economic Impact
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Questions to ask students:
Think back to a recent disaster.  What were the social, environmental, economic, and political impacts?
Answer:  Clearly there would have been social impacts:  people may have died, many may have been injured, people may have lost their homes, schools destroyed, etc.  These are the impacts that we may think about first.  There would have been economic impacts:  possibly loss of transportation routes, damaged buildings and homes, and equipment. Not so obvious were the environmental impacts, nor the political impacts. 
Ask the students to complete the impact analysis for the two zones and hazards they have chosen for the community using Form 5-9.
Handouts

Form 5-9:  Impact Analysis Form
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Table 1:  Scale for Determining the Degree of Impact to a Disaster 


Occurring from a Specific Hazard


+3

High degree of impact



+2

Moderate degree of impact



+1

Low or no degree of impact




