The Search of an Adequate Framework for Hazard, Risk and Vulnerability Analysis:  A Focus on Renn’s Framework

In order to develop an adequate HRV analysis, it is critical to identify an appropriate framework within which to situate it. This paper begins with a review of various frameworks and analyzes their appropriateness to this task. The second section focuses upon Ortwin Renn’s (1992, 57) Systematic Classification of Risk Perspective. 

The Search for a Framework 

One of the problems of searching through the disaster management planning and mitigation literature for a suitable approach or framework is that, while authors often refer to approaches that are conducive to mitigation, they are seldom comprehensive. For example, Alexander’s (1991) pedagogical framework is based on a number of social “laws” derived from case studies (e.g., people tend to overestimate sensational hazardous events) and a series of tables (e.g., structural and non-structural methods of disaster mitigation, classifications of disasters by duration of warning and impact).  Upon review, this “framework” is really just a series of related but separate lists of information, and it is utterly lacking in sound theoretical foundation.  This was not uncommon, as many proposed frameworks consisted merely of checklists outlining key points derived from case studies (Alesch and Petak 1986, 223-34; Maskrey 1989, 91-99; Andrews et al. 1985, 138-42).

Other problems with purported frameworks were that they: (1) were seldom all-hazard in approach (Mileti et al. 1981; Hunt et al. 1985; Kates 1977); (2) dealt with only one phase of a disaster (Kreps et al. 1984; Rubin et al. 1985, 15; Berke et al. 1993); (3) dealt with only one aspect of the HRV process (e.g., vulnerability) (Winchester 1992); and (4) were directed towards the state, province, or nation (Drabek et al. 1983; Organization of American States 1990) (or towards organizational activities per se [Gillespie et al. 1993]) rather than towards the community. Nevertheless, the literature review identified several frameworks that were worthy of mention, if not for their inherent value as frameworks, then at least for their insights into hazard mitigation.

The following frameworks are reviewed:  Siegel (1985), Kasperson and Pijawka (1985), and Godschalk et al. (1998). Siegel’s (1985) version of Foster’s (1980) framework has four main sections:  (1) preparedness and planning (13 elements), (2) mitigation (9 elements), (3) disaster response (9 elements), and (4) disaster recovery (5 elements).  He presents this framework as a series of steps, each one leading to the next.  Disaster planning is at its least successful when it is conducted in a linear fashion, while it is at its most successful when conducted in a circular fashion. Siegel’s only reference to the public and political processes occurs when he deals with regulatory and legal system changes (e.g., communicating a new land-use regulation to the public).  Although he acknowledges the need to consider disparate values and levels of risk acceptance, he considers only public officials and disaster managers: public participation is not an issue for him. Siegel’s work is, essentially, a list of steps rather than a framework. 
Kasperson and Pijawka’s (1985) framework has as its goal the selection of mitigative strategies (see Figure 1), although they use the term “mitigate” with specific reference to disaster response and recovery planning. For them, hazard management has two essential functions: (1) intelligence (the provision of information essential to determining if a problem exists and its possible solutions) and (2) control (the design and implementation of mitigation measures).  The hazard management process is defined as a loop of activity encompassing hazard assessment, control analysis, control strategy, and implementation and evaluation.

Figure 1: Flow Chart of Hazard Management
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Source:  Kasperson and Pijawka (1985, 10)

This framework acknowledges a number of the factors that were addressed in Module 3 namely,  (1) the problems inherent in attempting to establish priorities, including the consideration of individual and group values; and (2) risk perception and acceptance.  The main drawback to this framework is that it does not consider the effect of community and local political processes on the adoption of mitigative measures. Kasperson and Pijawka (1985, 9) themselves acknowledge that their framework can “overwhelm the more limited societal capacity to act.” Furthermore, it fails to present any methods for dealing with potential conflicts between different values and competing interests. And, finally, it assumes that technological data are accurate and available, whereas this is not often the case. 

Although based solely on land-use mitigation, the approach developed by Godschalk et al. (1998, 115-17) consists of a list of principles and criteria for preparing and evaluating mitigation plans that deal with all potential hazards.  This list is composed of twelve key principles and is followed by a number of questions (e.g., “What organizations and individuals were involved in the preparation of the mitigation plan?” [115]).  These  principles are not derived from a framework per se but from: (1) research on the influence of state mandates on comprehensive plans and their effectiveness vis-à-vis the adoption of mitigative actions; (2) research from New Zealand and the United States on how well disaster management plans have integrated the concept of sustainability; and (3) evaluations of the effects of these principles on mitigation measures adopted by the various states under the Stafford Disaster Relief Act (Godschalk et al. 1998, 114). These twelve principles are:  (1) clarity of purpose, (2) citizen participation, (3) issue identification, (4) policy specification, (5) fact base, (6) policy integration, (7) linkages with community development, (8) multiple hazard scope, (9) organization and presentation, (10) internal consistency, (11) performance monitoring, and (12) implementation.  As the reader will recognize, these principles have much in common with the factors identified at the end of Module 3.  Godschalk et al. acknowledge the need for the integration of land-use mitigation and community development, and they focus heavily on citizen participation, asking questions related to the number of stakeholders involved and ensuring an educational approach. They also identify the importance of risk communication and of ensuring that hazardous situations are understood by the population at large.

Godschalk et al.’s twelve principles are important and represent a number of key issues; however, as the authors themselves point out: (1) they are exclusive to land-use mitigation actions; (2) they are not conclusive; and (3) they are only a starting point (114). In reality, these principles and criteria constitute a reflection on basic planning concepts rather than a framework. 

Turning now to the literature on corporate management perspective, Wallace and De Balogh (1985) and Leytens (1993) both presented frameworks that were all-hazard in approach.  Wallace and De Balogh have identified a Decision Support System (DSS) for disaster management, and this leads to what they describe as a “Framework for Analysis of Disaster Management Activities.”  DSS is based on four essential components:  (1) a data bank, (2) data analysis capability, (3) normative models, and (4) technology for the display and use of (1) and (2) (134).  The DSS interacts with two external elements:  the disaster manager and the disaster response environment.  It is technologically based and assumes that adequate data are available, and it excludes the community at large from the planning process. This framework consists of a matrix listing a number of tasks according to the time frames within which they are to be carried out (e.g., immediately, within a year, over the next twenty-four months).  There is no real discussion of the conceptual basis for this framework.

Although Leytens’s (1993) framework is based on a corporate perspective, it is worthy of note because it revolves around the concept of risk management and focuses on risk reduction. Upon identifying an actual or perceived risk, the latter is examined in light of the company’s objectives and/or values.  A decision is made as to whether or not the risk is acceptable, and, in either case, risk reduction strategies are considered. This is somewhat different from what occurs with other frameworks, which only examine risk reduction strategies in light of whether or not they are acceptable. This framework acknowledges that even if the risk is acceptable, mitigative actions may be necessary. It also identifies an “adaptation” phase that sets the stage for the activities that need to occur in order for the mitigative strategies to be effective both inside and outside the organization. However, this framework has two main weaknesses: (1) it assumes a single objective (i.e., that of the company’s) and thus does not address competing interests and the needs of a variety of stakeholders; and (2) it fails to identify the scope of a variety of hazards and their differing impact (depending on differing vulnerabilities). 
A literature review of what could be loosely categorized as risk proved more fruitful and, ultimately, led to an acceptable framework.  Lave’s (1986) approach to risk management is interesting in that, although it recognizes the political challenges inherent in a community-based process, it fails to take into account community stakeholders. Although Lave (484-85) acknowledges that his approach contains numerous uncertainties, he believes that the solution lies in “giving the area [of analysis] greater resources and making more of an attempt to use the resulting conclusions.”  Lave also acknowledges that there are difficult economic and social factors involved in risk management decision making, but his approach leaves us uncertain as to how differences of opinion and vulnerability would be handled. This approach does not, however, consider cultural diversity or direct community involvement.

The area of risk communication has some examples of frameworks regarding hazards, but many are too simplistic to be used in a risk management context. For example, O’Riordan’s (1990) framework is based on only two elements:  (1) the probability of the hazard (with acknowledgment that the perception of the hazard may be distorted by a number of factors) and (2) actions to be taken once the hazard occurs (namely, to adjust, await for public relief, or move away). Similarly, Sorenson and Mileti’s (1991) framework is based on taking five steps once a hazard alert is sounded:  hear, understand, believe, personalize, and respond.  Penning-Rowsell and Handmer’s (1990) framework has some interesting implications concerning the socio-political and cultural context of risk communication; however, it omits the hazard identification and vulnerability assessment phases of risk management. Penning-Rowsell and Handmer clearly see the need for a dialogue between the “experts” and the community, but they only address risks that have been identified and defined as being in the forefront. Furthermore, within this framework community participation has more to do with providing feedback concerning issues that were not well communicated than it does with any real involvement in decision making. Nevertheless, the area of risk communication leads to the literature on overall risk reduction and, thus, to Renn’s (1992) framework.

Renn’s Framework

Renn’s extensive literature review identified seven approaches to classifying risk perspectives:  
· the actuarial approach (using statistical predictions);

· the toxicological and epidemiological approach (including ecotoxicology);

· the engineering approach (including probabilistic risk assessment [PRA]);

· the economic approach (including risk-benefit comparisons);

· the psychological approach (including psychometric analysis);

· social theories of risk; and

· cultural theory of risk (using grid-group analysis
). (56)

Renn identifies the basic problems for each of these approaches to risk classification (see Figure 2).  Given that disasters apply to more than toxicological and epidemiological situations, Renn’s framework has been adapted to show a broader scope in the second column, encompassing all of the necessary technical data (e.g., geological, meteorological, epidemiological, etc.) required for a hazard analysis.  Each of these approaches has some direct relevance to disaster management in that they address the distinction between reality and possibility –  the one element common to all approaches to risk (Markowitz 1991; Evers and Nowotny 1987 as cited in Renn 1992, 56).  Renn’s position is: if the future is either predetermined or independent of human activities, then the concept of risk is nonsensical.  If the distinction between reality and possibility is accepted, then it is also accepted that humans can make causal connections between actions and so modify outcomes.

What can we extrapolate from Renn’s framework?  Figure 2 identifies those areas of his framework that are applicable to the HRV process and includes, in summary, the key factors that emerged from my review. As can be seen, the need for adequate risk communication is a major factor in each of the four approaches to risk.

To begin with, Kasperson (1992, 157) states that the “social amplification of risk” is based “on the thesis that events pertaining to hazards interact with psychological, social, institutional, and cultural processes in ways that can heighten or attenuate perceptions of risk and shape risk behavior.”  In other words, when a disaster takes place information from it, along with the potential for further such incidents, will influence how people behave.  These behaviours, in turn, generate secondary consequences, thus influencing the degree of a disaster’s impact (e.g., loss of life and property, etc.).

Kasperson (159) refers to the individuals and/or groups who collect the information regarding risks and then actively communicate it to others as “amplification stations”: the impact of their collected information ripples through the community, amplifying itself as it does so.  This amplification process is dynamic, is based on hazards and risks, and promotes continued learning and social interaction (160).  To paraphrase Kasperson, the disaster managers and community planners act cooperatively as amplification stations, working with community stakeholders and experts in the process of disseminating information regarding hazards and risks.  This process is directly linked to the goal of disaster management; that is, to changing behaviour so that it results in the implementation of sustainable hazard mitigation strategies. By using Renn’s framework, one can identify and address the factors that lead to the successful implementation of sustainable hazard mitigation.

So, how do the columns in Renn’s framwork (see Figure 2) relate to the process of disaster management?  The first three columns (actuarial, all-hazard, and probabilistic) are discussed under technical risk analyses; the fourth and fifth columns (economics and psychology) are discussed under economic perspectives and psychological perspectives, respectively; and the latter two columns (social and cultural) are discussed under sociological perspectives. Each of these four classifications addresses three key questions (albeit from differing conceptual viewpoints): (1) How can we specify or measure uncertainties?  (2) What are undesirable outcomes? and (3) What is the underlying concept of reality?

Figure 2:  A Systematic Classification of Risk Perspective as They Apply to HRV Analysis
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Technical Risk Analyses

The technical perspectives on risk include those approaches to risk analysis that anticipate the negative impacts of a disaster by averaging these events over time and by using relative frequencies (observed or modelled) to arrive at probabilities (Renn 1992, 59).  These perspectives can be used to reveal, avoid, and/or modify the impacts of disasters. The major application of the actuarial approach to risk analysis relates primarily to insurance (58).  The base unit -- the expected value -- is the relative frequency of a hazardous event over time: “the resulting risk assessment is reduced to a single dimension representing an average over space, time and context” (58). Thus, for example, by using the actuarial approach to risk analysis one is able to predict the number of fatalities from air crashes in the next year.  There are two key conditions for the success of such predictions:  (1) there must be sufficient statistical data; and (2) causal agents (e.g., the number of air crashes) must remain stable (Häfele, Renn, and Erdmann 1990, cited in Renn 1992, 58).

The instrumental function of the actuarial approach to risk analysis (Renn’s first column) is risk sharing -- one of the four risk reduction strategies previously discussed. There are some problems with this approach.  First of all, there is not a lot of statistically accurate data for many disasters (e.g., past major earthquakes in the Pacific Northwest), and, second, global warming and other factors have led to problems in predicting weather patterns.  Accordingly, some insurers will not provide insurance for certain hazards (e.g., Canadian insurers do not provide insurance for residential flooding) or in certain areas (e.g., earthquake insurance is not sold by all insurance companies in the community of Richmond, British Columbia, as it is below sea level).  In the United States, a number of researchers believe that participation in the National Flood Insurance Program has, in fact, contributed to people building in flood plains (May and Deyle 1998).  Nevertheless, insurance remains an important mitigative tool.

The assessment of the all-hazards approach to risk analysis (Renn’s second column) is clearly in the domain of HRV analysis.  Surveys (e.g., soil mapping) and experiments (e.g., testing of chemicals) provide the predominant methods of obtaining data. Once hazards have been identified, the basic problems concern determining the risk to humans and protecting the latter as well as property. As discussed in Module 1, when this information is not available and adequately communicated, warnings systems are inadequate and the result is unnecessary loss of life and property. Information on risk directly affects the adoption of overall mitigative strategies and the ability to cope with uncertainty. As with all technological approaches to risk analysis, there needs to be some way of acknowledging the degree of uncertainty in the area as well as documenting the various factors that lead to the estimation of risk for a particular hazard.

The information gathered under probabilistic risk analysis (Renn’s third column) is used to predict the failure of complex technological systems (e.g., nuclear power plants) (Renn 1992, 59).  It is used primarily to identify and develop mitigative strategies for overcoming potential system failures.  This information is very technical in nature and is often very poorly communicated to the population at large (National Research Council 1989, 70).  Probabilistic risk analysis also has direct links to HRV processes (albeit in more limited situations).

As summarized by Renn, there have been numerous criticisms (mostly from social scientists) of the technological approaches to risk analysis. This is because: (1) the importance of a particular risk often depends on people’s individual values; (2) activities and consequences are often too complex to be meaningfully represented by technological approaches; (3) the organizational processes that are in place to manage and control risks are often flawed; (4) the numerical combination of magnitude and probabilities assumes equal weight for both components; and (5) the technological nature of the process puts inordinate power in the hands of scientists who are neither qualified nor legally entitled to carry out risk management processes.  While these criticisms often apply to technologically based analyses, it would be foolish to ignore technological approaches to risk analysis.  As Renn (61) contends, these criticisms can be tempered by the inclusion of sociological approaches to risk analysis.

In summary, we have three technological approaches to risk analysis:  (1) actuarial, (2) all-hazard, and (3) probabilistic.  While all apply to the process of disaster management, it is only the latter two that apply to the HRV process.

An Economic Perspective

The fourth column in Renn’s framework represents a shift away from the technological approach to risk analysis in that the negative impacts of a disaster are transformed into subjective utilities; that is, what is assessed is the satisfaction (or dissatisfaction) with the potential consequences of a disaster (62). Now the level of stakeholder satisfaction can be measured, and this common denominator allows for the comparison of benefits and risks (Merkhofer 1987, cited in Renn 1992, 62).  “Economic theory perceives risk analysis as part of a larger cost-benefit consideration in which risks are the expected utility losses resulting from an event or an activity.”

There are numerous pros and cons to the cost-benefit method of decision making. On the positive side, it can assist in determining how resources are allocated in terms of mitigative strategies. For example, what is the cost of relocating homes already located in the flood plain versus paying for the damage following the next flood? On the negative side, benefits/costs are usually measured in dollars and cents, and the impacts of disasters are not so easily measured. This is why cost-benefit methods of decision making are not more widely used.


The economic approach to risk analysis certainly has a relationship to disaster management; however, it applies to the mitigative process rather than to the HRV process.

B.2.3.  A Psychological Perspective


The fourth column in Renn’s (64) framework focuses on three main factors: 

(1)  personal preferences for probabilities and attempts to explain why individuals do not base their risk judgments on expected values;

(2)  identification of personal biases in people’s ability to draw inferences from probabilistic information; and

(3)  the contextual variables for shaping individual risk estimations.

Contextual variables include such factors as the expected number of deaths; low probability/high consequence events; and how people perceive risks.  As presented in Module 3, how people perceive risk is directly correlated to how they deal with it.  The psychological approach to risk analysis assists us in understanding public values, gaining access to the necessary data (when available), and developing risk communication strategies.  It also underscores the importance of personal experiences.

The psychological approach to risk analysis, according to Renn’s framework, can best be applied to: (1) policy making and mitigative actions, (2) conflict resolution, and (3) risk communication strategies.  All of the foregoing lead to the adoption of risk reduction strategies.  One of the weaknesses of the psychological approach to risk analysis is that it is individually based and, thus, is dependent upon an aggregation of preferences. However, the sociological approaches to risk analysis help to keep the psychological approach in perspective. Clearly, the psychological approach is directly relevant to HRV analysis.

Sociological Perspectives

Renn has difficulty when he attempts to classify the sociological perspectives on risk analysis.  His taxonomy of sociological theories measures them from two perspectives: (1) individualistic versus structural and (2) objective versus constructivist (see Figure 3).  The individualistic and structural dimensions measure the degree of individual as opposed to aggregate involvement. The objective and constructivist dimensions measure the degree to which the risk is real and observable (objective) as opposed to the degree to which it is a fabrication (constructivist).  These various concepts provide us with insights regarding the disaster management process.

Before discussing each of these constructs individually, it is important to note that they are linked by a “common interest in explaining or predicting the experience of social injustice and unfairness in relation to distributional inequities” (71).  Renn acknowledges that this common interest is probably least apparent in organizational theory, but even there it exists to some degree.

Moving in a clockwise fashion, beginning with the rational actor concept, let us examine the relevance of these social theories to disaster management.  Dawes (cited in Renn 1992, 69) concludes that the rational actor concept is widely used in economic and social science analyses of social behaviour. Social actions are seen as a result of individuals intentionally promoting their interests (e.g., the developer wishing to promote development on hazardous land sites).  If one actor (who may represent a group) perceives risks as threats to his or her interest, then he or she will mobilize political action in order to reduce or mitigate that risk (69).  This will often not be in the best interests of other stakeholders.  Thus, with regard to the HRV process, understanding the rational actor concept is key to dealing with competing stakeholder interests when identifying hazards and risks.

Renn posits that social mobilization theory
 focuses on two questions: (1) under what circumstances are individuals motivated to take action? and (2) what conditions are necessary for social groups to succeed?  One could paraphrase the above with regard to disaster management: (1) under what circumstances will individuals take mitigative actions? and (2) what conditions are necessary for this to succeed?  The links to disaster management are evident.  Given that the HRV process is the cornerstone of disaster management, it is crucial that it have access to such relevant information.

Social constructivists treat risks as if they were not objectively based but were constructed from the beliefs of various actors (71). Social constructivism is perhaps best illustrated by those environmentalists who believe that certain chemicals, no matter what the dilution and no matter what the data indicate, are inherently toxic to humans and animals.  “The need to compromise between self-interest, that is, constructing one’s own group-specific reality, and the necessity to communicate, that is, constructing a socially meaningful reality, determines the range and limitations of possible constructs of reality” (71).  It is in this area that the conflict resolution process will be especially important.

Figure 3:  Major Sociological Perspectives on Risk













Source:  Renn (1992, 68)

Leaving the cultural theory of risk until the next section, I now look at those approaches that Renn categorizes under policy analysis and/or systems theory. The planning tradition behind policy analysis is grounded in the behaviour of large organizations and their ability to make rational decisions without espousing a particular philosophical position. Policy analysis resulted from the confluence of three streams of intellectual discourse: systems engineering, political and administrative sciences, and management science (Friedmann 1987).  Renn states that systems theory spans both real and constructed realities and that risk issues evolved within a process that involved groups sharing their knowledge of the environment with others.

It was recognized that planners did not always have the necessary data to choose the best alternatives and that, therefore, their choice was perforce based on the best information available. For this reason, their decisions could never be considered to be totally rational. Simon (1976) states that, since people’s knowledge is fragmentary and their alternatives limited, the best choice is one that satisfies the organization’s values.  The test was one of common sense based on available evidence.

While systems theory is grounded in organizations as opposed to communities, its link with the HRV process lies in the difficulties inherent in trying to assess risk with inadequate data. While it is important to take a technological approach to risk analysis as far as is reasonably possible, it is also important to recognize a lack of accurate information and to make decisions based on common sense and available evidence. Furthermore, systems theory contends that an educational approach to risk analysis is beneficial.

Organizational theory, a behaviourist approach to risk analysis, began with the study of groups and group dynamics.  A search for appropriate methodology led scientists to try to change the behaviour of groups, and this, in turn, led to the attempt to link small group research with change in formal organizations (Friedmann 1987).  Organizational theorists contributed to risk analysis in cases that involved complex technological processes (e.g., nuclear power stations) -- situations in which the routinization of tasks and the diffusion of responsibility can lead to high estimates of risk because of the potential for operational errors and loss of control. Although not particularly relevant at the community planning level, organizational theory does indicate the need for community stakeholders to understand corporate risk assessments. 

Under the neo-Marxist and critical theory category, Renn slots theories that focus on enabling groups and communities to determine their own acceptable level of risk (71). Renn’s taxonomy would include Friedmann’s classification of social mobilization theory, which is founded on the principle of political social action and asserts the primacy of direct collective action from below (Friedmann 1987).  According to Friedmann, social mobilization planning falls under the category of radical planning in that it specifically addresses the powerless and disinherited. Because it challenges the existing structures of dominance and dependence it is classified as radical. This is of relevance to disaster management theory because it stresses the importance of conducting a vulnerability assessment. As mentioned, the poor, the elderly, and so on are usually those most affected by disasters, and, in the interest of equity, the vulnerable will have to become active participants in the HRV process and, ultimately, in the disaster management process.

Thus, according to the social theories of risk, the successful HRV process will need to identify several factors, the five most relevant being: (1) the need to take into account competing individual interests, (2) the need to consider that some beliefs and values may not be dependent upon facts, (3) the need to accept that when accurate data are not available decisions will have to made according to common sense and the data that are available, (4) the need to promote an educational process while conducting risk assessment, and (5) the need to take into consideration the vulnerable and least resilient of our communities by empowering them and giving them access to the political arena. 

The last column in Renn’s framework applies to the last perspective in Figure 4: cultural theory.  Renn states that, recently, “anthropologists and cultural sociologists have suggested that social responses to risk are determined by prototypes of cultural belief patterns; that is, clusters of related convictions and perceptions of reality” (72).  He concludes that most concede that, even though cultural theory applies to large groups rather than to individuals, it can be used to predict individual responses.  Renn identifies five prototypes:

· entrepreneurial -- those who perceive risk taking to be an opportunity to succeed;

· egalitarian -- those who emphasize cooperation and equality rather than competition and freedom;

· bureaucrats -- those who rely on rules and procedures to cope with uncertainty;

· atomized -- those who believe in hierarchy but do not identify with the hierarchy in which they believe (they trust only themselves and oppose any risks that might be thrust upon them); and

· autonomous -- those who accept risks as long as they do not involve the coercion of others.

Renn believes that these prototypes offer “an interpretation of the social experience of risk [and] can offer additional evidence for the importance of cultural factors in risk perception and risk policies” (76).  Although cultural considerations are of interest to the HRV process, it would seem that cultural theory would be more applicable to the overall disaster management process. This is because it could aid in finding ways (1) to reach out to individuals belonging to various cultural prototypes and (2) to ensure that disaster response and recovery planning take them into consideration.  

A Summary of Renn’s Framework and Its Application to the HRV Process

What can we extrapolate from Renn’s framework and apply to HRV analysis?  Figure 4 identifies those areas of Renn’s framework that apply to the HRV process. It includes, in summary, the elements that emerged from my review of Renn. As can be seen, the need for adequate risk communication is a major factor in each of the four approaches to risk. 


Other factors that arise are:
· the importance of the identification of hazards;

· the need to be able to identify the various risk factors that lead to the estimation of risk;

· the need to assess the accuracy of qualitative and quantitative data;

· the need to acknowledge and deal with uncertainty; 

· the need to have widespread public participation on the part of the various stakeholders, including: experts, high technology/high risk industry, special interest groups, and vulnerable members of the community;

· the need to affirm varying perceptions of risk;

· the need to have an evolving educational process;

· the need to have access to information;

· the need to empower the vulnerable members of society through the HRV process;

· the need to provide an adequate forum by which to acknowledge and address issues of equity and fairness; and

· political legitimation is essential to ensuring the adoption of mitigative strategies.

As will be seen, these twelve factors compare positively with those factors that arose from the literature review (although they are not parallel). 

Figure 4:  A Systematic Classification of Risk Perspective as It Applies to HRV Analysis
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· Identification of Risk factors

· Accuracy of Data

· Dealing with Uncertainty

· Adequate Risk Communication
	· Participation of Experts

· Participation of High Technology/High Risk Industry

· Adequate Risk Communication
	· Affirmation of Varying Risk Perceptions

· Community Participation

· Adequate Risk Communication
	· Acknowledgement of Special Interest Groups

· Adequate Risk Communication

· Educative Process

· Access to Information

· Empowerment of the Vulnerable 

· Issues of Equity
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Social Constructionist Concepts








Cultural Theory
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Organizational Theory





Neo-Marxist & Critical Theory








Rational Actor Concept





Objectivist








� “The group variable represents the degree of social incorporation of the individual in a social unit ... Grid is defined as a measure of the constraining classifications that bear upon members of any social grouping.  Such classifications may be functions of hierarchy, kinship, race, gender, age, and so forth” (Rayner 1992, 87).


� Renn would classify social mobilization planning theories, such as those described by Friedmann (1987), under neo-Marxist and critical theory.
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