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CHAPTER II

THE THEORY THAT GUIDED THIS RESEARCH

This research examined how people interpreted and responded to information about the first scientific earthquake prediction in the United States that had been approved by the California and National Earthquake Prediction Evaluation Councils. Previous research has examined public risk communication in reference to other hazards; the findings from this past research helped to guide our work theoretically and methodologically.

Past research was readily divided into two types. The first type examined public interpretation and response to communications about long-term risk, for example, general flood hazard information given to citizens living along the Mississippi River. The second research type examined public interpretation and response to communications about risk in the immediate future, for example, hurricane and tornado warnings. The findings from both types of research informed our study’s hypotheses. A summary of the findings from these research areas follows. The last section of this chapter synthesizes the theoretical that can be drawn from the research record, and presents the hypotheses that guided our investigation. 

A.
Communication of Long-term Risk

Public education and information dissemination about risk do help the public perceive long-term earthquake risk and hazards more accurately (Kunreuther 1978; Mileti et al. 1981; Turner et al. 1981). However, “…a good deal about how this might actually be done is yet to be learned; especially if upgraded perceptions are intended to yield upgraded mitigation and preparedness activities” (Mileti 1982:518).

In fact, relatively few formal empirical attempts have been made to measure the impact of non-emergency hazard education on public risk perception and subsequent risk reduction behavior. And the conclusions that can be drawn from existing studies are unclear at best. For example, Roder (1961) distributed flood plain maps to residents of Topeka; the study concluded that the maps had no effect on public hazard awareness. Haas and Trainer (1974) examined the effect of a tsunami hazard public education effort; they concluded that no significant changes were observed in public knowledge about the hazard or in behavior. They did document that public perception of risk was elevated as a result of risk communications in the mass media and personal contact. An assessment of the effect of a publicly disseminated flood brochure concluded that the brochure increased hazard knowledge, hazard awareness and the adoption of family emergency plans (Waterstone 1978). Ruch and Christenson (1980), however, concluded that a hurricane awareness program actually served to decrease public perception of risk. Palm (1981) conducted a study of the impacts of the 1977 Alquist-Priolo Act disclosure requirements, and concluded that this earthquake risk information had little impact on public behavior. Bauman (1983) found that public flood education not only increased hazard awareness, but also increased public flood mitigation behavior. 

This research record suggests that public hazard education efforts can enhance risk perception in some limited ways (Bauman 1983; Haas and Trainer 1974; Waterstone 1978), decrease risk perception (Ruch and Christenson 1980), as well as have no effect on what the public perceives (Haas and Trainer 1974; Roder 1961). Results concerning actual public behavior in response to hazard education are also mixed. Findings range from those claiming no effect (Haas and Trainer 1974) to those saying mitigation (Bauman 1983) and preparedness were encouraged (Waterstone 1978). 

The effect of public hazard education on risk perception and behavior may not be fully understood and the varied research record may not be rendered consistent without first specifying the varied character of public education and how its constituent variables—for example, who the information comes from—might differentially affect the public. In fact, several attempts have been made to specify how the source of risk education might have affected public risk perception and behavior; unfortunately, these efforts do not provide a sound basis for conclusions about what is successful. 

For example, Sorensen (1983) concluded that the public did not view official sources such as pamphlets, phone book instructions, and civil defense programs as significant sources of learning, but that the media and schools were significant sources although their effect did not last over time. Sorensen also concluded that the media were the most effective information sources in convincing people about the risk. Wenger (1985) concluded that the public judged the media as ineffective and unreliable, while they saw civil defense as most useful. However, this study also concluded that information source and the judged usefulness of different sources were unrelated to public knowledge and behavior. Finally, Turner and colleagues (1979) illustrated that the impact of source type may change over time. They concluded that the electronic media decreased in importance as the print media increased, when threat from an earthquake in southern California continued over time. This suggests that public hazard education efforts may affect risk perception, preparedness and mitigation behavior differently across time. 

Education’s link to public perception and behavior may not become clear unless education is viewed as a process rather than as a discrete event. A process concept permits the definition of stages between the initial information source and content (or input), and eventual public behavior (or output). It further permits a connection between external stimuli and perceptual or cognitive events at different stages in the process, so that the stimuli have the highest probability of eliciting public response. Many researchers have used a process concept to suggest normative prescriptions for effectively conveying risk information.

Despite the paucity of consistent empirical findings on the effectiveness of public risk education efforts, the following suggestions for risk education have been offered by researchers. First, agencies should provide a means to reinforce public risk information and use multiple media channels (Planning and Management Consultants 1980). Second, communications should be continuous, with two-way communications and feedback mechanisms (Anderson 1978). Third, they should use clear, simple language (Kaplan 1978), and rely on the best available scientific data (Davenport and Waterstone 1979). Fourth, information sources that people trust should be used (Key 1986). Finally, agencies should use information from credible sources with demonstrated technical competence (Perry and Nigg 1986). 

These and other suggestions about the character of public risk education and their implied effect on risk perception and hazard reduction behavior exemplify some ways that variation in risk information has been conceptualized. For example, source credibility in a public education program has long been recognized as important for explaining how information affects the public receiver. Studies have found that as the credibility of the communication source increases, the extent of attitude change also increases (Arnet et al. 1931; Aronson et al. 1963; Hoveland and Weiss 1952; Kelman and Hoveland 1953); and that repeated communications, even from “untrustworthy” sources, are eventually accepted by the public (Hoveland and Weiss 1952). 

The state of knowledge regarding the stages in the process from the issuing of public risk information, to risk perception, and then to mitigation and preparedness behavior is somewhat unclear and inconsistent. This literature is more useful when it is viewed in concert with findings from the related research area of communicating short-term risk information or warnings to the public during the prelude of emergencies. While public education research is relatively sparse and contains some inconsistent findings, warnings research is relatively rich with somewhat consistent empirical findings. A review of the findings from the warnings research literature follows. 

B.
Communication of Short-term Risk
Public warning systems exist for a range of hazards, for example, hurricanes, tornadoes and flash floods. These systems are typically designed to elicit relatively quick protective behavior by people in danger from fast-onset agents of disaster. Public protective actions, however, do not follow automatically from receiving warning information. Perception of risk is an influential intervening factor between receiving and responding to warning information. Public warning information works through people’s perception and cognitive processes to influence behavior. Thus, a challenge to any warning system is to disseminate information that leads a heterogeneous public to homogeneous and “accurate” cognitions and risk perceptions, and then to effective protective actions. 

The risk perceptions people have in a warning situation are shaped by two forces: the characteristics of the information receiver, and those of the information itself. Consequently, warnings research bears a distinct resemblance to research on pre-emergency public risk education: both areas involve risk information presented to a public; both generally presume that preparedness and mitigation behavior are generally a consequence of perceived risk; both recognize that sender and/or information as well as receiver and/or public characteristics are necessary to consider in understanding risk communication; and finally, both research areas view risk communication as a process rather than as a discrete event. 

Warnings research findings consistently suggest that people warned during emergencies go through a sequential process that eventually shapes their risk perceptions and subsequent behavior. A typical model of this process is the following sequence: hear the warning, seek confirmation of it, understand it, believe it, personalize the risk, and then respond to it by deciding among alternative preparedness and mitigation actions and then performing them. This sequence may not be the same for every person, and each stage can be affected by both receiver and sender factors. 

The first stage in the process is actually receiving—or “hearing”—the risk information. People then attempt to confirm the warning received through various mechanisms, for example, direct observation, checking with other people, or seeking an alternative media source. This behavior has typically been referred to as the confirmation process (Drabek 1969; Mileti et al. 1975). Third, the risk information must be understood; understanding is not just interpretation of the information, but it is actually the meaning that people attach to the information. Meanings can vary among people and may or may not conform to the intended meaning in the message. For example, a 50 percent probability may be interpreted as “certain” by some and as “unlikely” by others. In this sense, understanding includes the perception of risk. The fourth stage in the process is belief that the risk information received is accurate and that it is directly germane to the receiver. Generally, people must believe and personalize the warning information before acting. The fifth stage is that people must decide what to do about the risk, and, lastly, perform that behavior.

A person typically goes through the stages of this model each time new warning information is received. Response to the information follows from a series of decisions and unfolds over time. The formation of a perception of risk is not a single consequence of one risk communication, but is instead the result of an emerging process. 

Important sender or risk information factors fall into four general categories: (1) the content of the warning message, (2) aspects of the channels through which messages are conveyed, (3) attributes of the frequency with which messages are given, and (4) traits associated with the person(s) and organization(s) or sources from which the message emanates. 

Empirical findings suggest that message attributes important to consider vary in reference to both message content and style. Message content is relevant to consider along three lines: information about risk location, the character of that risk—for example, effects of impact and time to impact—and guidance about what people should do before impact. 

Message style is also important. Important style attributes are: (1) specificity, or the degree to which the message is precise about risk, guidance, and location; (2) consistency, or the degree to which a message is internally consistent, as well as consistent across separate messages regarding risk, guidance, and location; (3) accuracy, defined as the extent to which message content about risk, location, and guidance is factually accurate; (4) certainty, or the degree to which those giving the message seem certain about what they are saying about risk, location, and guidance; and (5) clarity, which is the degree to which risk, location and guidance information in the message is stated in words that people can readily understand. 

Sender characteristics include channel attributes (the type of channel used, for example, personal versus impersonal, and the number of different channels used); frequency attributes (the number of times a particular message is conveyed, the number of different messages, and the pattern between different conveyances, for example, every 15 minutes or randomly); and source attributes such as the level of familiarity between those giving the message to those receiving it, the degree to which the message giver is an official, and the credibility level of the message giver to those who receive the message. 

Research also documents that three basic types of warning receiver characteristics are important to consider in explaining public perception and response to warnings: the receiver’s (1) environment, (2) social attributes, and (3) psychological attributes. 

Relevant attributes of the receiver’s environment include both physical and social cues. For example, confirming cues include if it is raining when flood warnings are received, or if neighbors are seen evacuating in concert with receiving evacuation advisements. 

Social attributes of the warning information receiver have been grouped into four categories (Sorensen and Mileti 1987): (1) social network characteristics of the warning recipient, such as whether or not the family is united, social ties and bonds, and the existence of nearby friends and relatives; (2) resource characteristics, including physical resources, such as having a car in which to evacuate, and economic resources, such as having the money to pay for a hotel; (3) demographic characteristics, such as sex, age, ethnicity and social class; and (4) activity characteristics involving what the warning recipient is doing when the warning is received, for example, eating, sleeping, working, or recreating. 

Important psychological attributes of the warning recipient are pre-warning knowledge, for example, about the risk associated with a particular hazard agent, about protective actions, or about emergency plans; prewarning cognitions such as psychosocial stress level and locus of control of the warning recipient; and experience with the hazard agent, including type of experience and its recency. 

The effect of these sender and receiver factors on both public risk perception and then on response has been documented in numerous studies over the last three and one-half decades. More elaborate summaries are available elsewhere (for example, Drabek 1986; Perry, Lindell and Greene 1981; and Sorensen and Mileti 1987); nevertheless, the following review illustrates what has been learned regarding information or sender risk communication factors in public warning emergencies. 

Public understanding of emergency warning information is increased if it has the following characteristics: it is specific regarding the risk, the hazard, what the public should do and how much time is available before impact. (Drabek and Boggs 1968; Greene, Perry and Lindell 1981:60; Quarantelli 1984:512); it is consistent (Rogers 1985:5; Sorensen 1985:13); it is communicated over multiple channels (Rogers 1985:5; Turner et al. 1981:25); it is frequently disseminated (Mikami and Ikeda 1985:109-110; Rogers 1985:5; Turner 1983:323; Turner et al. 1979:17); it is from official sources (Quarantelli 1980:120); and it is confirmed (Hammarstrom and Thronstam 1977:16-17; Perry 1982:62). 

Public belief in emergency risk information has also been documented as being enhanced by similar factors. Specific information is more likely believed (Drabek 1969; Perry and Greene 1982:326-327; Quarantelli 1984:512; Sorensen 1982:20), as is information which is consistent (Demerath 1957; Foster 1980:1920; Mileti 1975:21; Turner et al. 1981:64), certain (Mileti et al. 1981:79; Perry, Lindell and Greene 1982:55-57; Turner et al. 1979:61), delivered personally (Clifford 1956; Perry and Greene 1983:55-57; Sorensen 1982:20), repeated frequently (Baker 1979:13; Drabek and Boggs 1986; Mileti and Beck 1975: 41; Perry and Green 1983:66; Turner 1983:312), from official sources (Perry and Greene 1983:50; Quarantelli 1980:120; Rogers and Nejevajsa 1984:113; Wenger 1972:52-53), and then confirmed (Danzig et al. 1958; Drabek 1969; Perry, Lindell and Green 1981:31; Quarantelli 1984:512). 

Findings regarding public personalization of risk as a result of emergency warning information are almost identical to those just reviewed. In brief, risk personalization is enhanced by information which is specific (Perry, Greene and Mushkatel 1983:62, 282), consistent (Foster 1980:192), personally delivered (Perry, Lindell and Greene 1981:154), frequently repeated (Mileti and Beck 1975:39), from official sources (Perry 1979:34), and confirmed (Hodler 1982:46). 

Finally, public response to warnings has been documented to be strongly affected by communicated risk information which is specific (Dynes et al. 1979:152; Houts et al. 1984:36; Perry and Greene 1982: 326), consistent (Chiu et al. 1983:115), clear (Quarantelli 1980:104), delivered personally (Gray 1981:363), frequently repeated (Fritz and Marks 1954; Gruntfest 1976:19; Perry, Lindell and Greene 1981:156), from official sources (Baker 1986:20; Goldstien and Schorr 1982:51), and then confirmed (Drabek 1969:344; Liek et al. 1981:36-39). 

C.
Synthesis of Ideas Guiding this Research 

The findings from risk communication research were synthesized into the general theoretical model presented in Figure II-1; this model guided our investigation. The model presented in Figure II-1 suggests that the public response variables in this study—actual mitigation and preparedness actions taken by members of the public—were likely to be the consequence of the risk which the public perceived, the perception which the public had of the risk information that they received, and characteristics of the people who received the risk information.  Public risk perception is seen as a function of both the characteristics of the receiver of the risk information and perception of the risk information received. Last, public perception of the risk information received is seen as a function of the characteristics of the receiver of risk information, and the actual information which has been disseminated. 

Summarized in Figure II-1 is a straightforward set of principles: (1) risk communication is a process and the effect of one attempt to communicate risk information—for example, in a brochure—cannot be fully understood unless that communication act is placed in the context of other risk communications; (2) risk communication involves the interaction of risk information or sender characteristics—repetition, source credibility, specificity, and so on—with the characteristics of those who receive that information—role, ethnicity, contextual cues, cognitive ability, experience, distance to risk and so on; (3) the public risk perception which results from risk communication is multidimensional and includes risk understanding, belief and personalization; and (4) public response to communicated risk information is not the simple result of being informed about the risk, but instead is the result of a somewhat complex, interrelated yet understandable set of social psychological intervening factors. 

Each of the concepts present in Figure II-1 was measured in this research. Each of the hypotheses suggested by the model in Figure II-1 was tested, for example, the more times a person heard about the prediction, the more likely he or she was to personalize the risk being communicated and, consequently, the more likely they were to engage in preparedness activities. The methods we used to test these hypotheses and perform this research are described in the next chapter. 

Figure II-1. Synthesis of Ideas Guiding this Research
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