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Abstract 

 

Exploring the Role of Emotion and Risk-Benefit Perceptions in Information Seeking and 

Avoidance  

 

Wan Wang, Ph.D. 

The University of Texas at Austin, 2021 

 

Supervisor:  Lee Ann Kahlor 

 

People interact with information to form their risk evaluations and seek guidance to 

respond to hazards. Their information behaviors, as with many other risk responses, are 

compounds of cognitive and affective decisions. As with many evolving technologies, the 

application of nanotechnology presents downsides and benefits. Therefore, when evaluating a 

novel technology, particularly nanotechnology, risk and benefit perceptions, as well as negative 

and positive emotions, can coexist. To understand the mechanism of how cognitive and affective 

risk evaluations impact individuals’ technology risk-related information behaviors, this study 

explores the main effects and interactions effects of risk perception, benefit perception, negative 

emotions, and positive emotions on information seeking and avoidance behaviors. With the 

collected survey data, this study conducted eight structural equation modeling analyses. The 

main findings include: negative emotions and risk perception were better predictors of 

information seeking, and positive emotions and benefit perception were better predictors of 

information avoidance. The interaction effects between cognitive and affective risk evaluations 

were presented and discussed as well. 
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Chapter 1: Introduction 

When facing a potential risk, most people are primarily driven to avoid risk-related 

outcomes, and that drive motivates emotional, cognitive, and behavioral responses to the 

looming risk. Seeking and avoiding additional information about the risk are two specific 

behaviors that describe the way individuals might react to risky situations. These information 

behaviors can be studied as dependent variables or as a means to an end—a precursor of many 

other risk-related responses, such as attitude formation, knowledge level, and information 

processing (Griffin et al., 1999; Wilson, 1999). This dissertation aims to study risk information 

seeking and avoidance as the outcomes of a set of psychological and affective factors and to 

focus on exploring how the interaction of cognitive and affective risk factors impact those 

information behaviors. 

The roles of cognitive and affective risk evaluations as predictors of information behaviors 

have been well established in the risk communication literature, and most of the research 

attention has been paid to negative emotions and risk perceptions. However, it is acknowledged 

that most risks carry certain benefits with them and that these perceived benefits enter into the 

individuals’ assessments of risk topics and may impact their affective responses, information 

seeking, and avoidance (Bessette et al., 2019). The symbiosis of risk and benefit, as well as 

negative and positive emotional evaluations, is especially observed in evolving technology 

related topics, and all together they shape people’s attitudes toward that technology. Noting that 

positive emotions and benefit perception continue to be underexplored areas in risk 

communication, the first goal of this study is to contribute to this domain by testing the benefit 

perception and positive emotions’ effects on people’s risk information behaviors.  

According to the previous literature on emotions and risk communication, negative and 
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positive emotions are theoretically proposed as having different effects on individuals’ risk 

responses. Negative emotions are proposed as positive predictors of information seeking 

behavior, while positive emotions are proposed as positive predictors of information avoidance 

behavior (Deline & Kahlor, 2019; Slovic, 2002). However, empirical findings show that the 

theoretical propositions do not always hold true across different contexts (Li et al., 2017; Yang et 

al., 2012, 2014; Yang & Kahlor, 2012). Thus, another goal of this study is to explore whether and 

how differently negative and positive emotions directly or indirectly impact risk information 

seeking and avoidance. 

Furthermore, risk information seeking research, especially those inspired by the model of 

Risk Information Seeking and Processing (RISP; Griffin et al., 1999) and the Planned Risk 

Information Seeking Model (PRISM; Kahlor, 2010), found that cognitive evaluations impact 

information behaviors through affective responses to the risk (Kahlor, 2010). However, to date, 

although an interaction between cognitive and affective evaluations is assumed, no study has 

explicitly specified this interaction. Therefore, the final goal of this study is to break down this 

interaction and explore how cognitive and affective risk evaluations interact with and impact 

people’s information behaviors. 

The context of this study is nanoparticles application in sunscreens. As with many new 

technologies, the application of nanotechnology is a controversial topic, and people’s 

nanotechnology acceptance results from both their perceived risk and benefit evaluations of that 

technology (Pillai & Bezaruah, 2017). Nanotechnology refers to any technology that is conducted 

at the nanoscale, which is about 1–100 nanometers. The size of a nanoparticle is equivalent to 

1/1000 of the diameter of a human hair. Nanoparticles and nanoscience have been utilized in 

various industries, and they have improved human life through their numerous applications in 
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different domains, such as medical and health care, energy production, environmental remediation, 

transportation solutions, and electronics production (National Nanotechnology Initiative, 2021). 

However, when it comes to enjoying the solar panel, safe conveyance, nanomedicine, and anti-

wrinkle products that were enabled by nanotechnology, the public becomes concerned with the 

ethical issues that exist throughout the nanotechnology research and its application process. To 

understand the environmental, health, and safety (EHS) implications of nanoscience, the U.S. 

Government developed the EHS research strategy to ensure the responsible development and use 

of nanotechnology and cumulatively invested more than $1.34 billion in nanotechnology-related 

EHS research by 2020. With the increased federal funding of nanoscale research, the investment 

in EHS also raised from $37.7 million to $58.8 million, from 2006 to 2021 to support research in 

areas such as nanomaterial measurement infrastructure, human exposure assessment, health, 

environment, risk assessment and risk management methods, and informatics and modeling 

(National Nanotechnology Initiative, 2021). Among many, the environmental hazard of 

nanoparticles is one of the most exigent nano-ethical issues (Schummer, 2012), and the release of 

nanomaterials could lead to new types of pollution, and it has unknown environmental impacts.  

Coral bleaching is one of the known environmental risks that are caused by nanoparticles. 

The nanoparticles in cosmetic products, especially oxybenzone, can bleach coral fragments, 

damage coral larvae and DNA, and impede coral reproduction (Boneiru Duradero, 2017; Danovaro 

et al., 2008; Downs et al., 2015; McCoshum et al., 2016; Wood, 2018). Since they serve as habitat 

for thousands of marine species, coral reefs play an important role in supporting the ocean food 

chain, as well as the entire marine ecosystem. The collapse of the reef’s ecosystem also directly 

threatens human livelihoods, as coral reefs protect coastal communities by mitigating waves and 

storm surges and supporting the fishing and tourism industries (Moberg & Folke, 1999; National 
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Oceanic and Atmospheric Administration, n.d.). Nevertheless, oxybenzone, together with other 

nanoparticles, including titanium dioxide, zinc oxide, and octinoxate, are the main components of 

the highly effective sunscreens that block sun rays and reflect UV light. The benefit of protecting 

the skin and the risk to the marine environment make the use of nanoparticles in sunscreens a 

controversial topic that is ideal for this study. It rests at the conjunction of the personal benefit, 

collective cost, and mixed feelings associated with an evolving technology and its impact on the 

environment. Meanwhile, as summarized in Phillai and Bezbaruah’s Nanotechnology Perception-

Attitude-Acceptance Framework (2017), the risk and benefit perceptions of nanotechnology, 

together with affective factors (e.g., positive and negative emotions toward nanotechnology) shape 

people’s attitudinal and behavioral decisions toward nanotechnology-related topics. In addition, 

people’s interactions with nano-related information also impact their acceptance of 

nanotechnology products through cognitive and contextual influences. Therefore, this dissertation 

presents a snapshot of the way the above-mentioned components in nanotechnology, namely the 

perceived benefit and risk perceptions, as well as the negative and positive affective evaluations 

of nanoparticles application in sunscreens, interact to influence people’s behavioral decisions on 

the related information. 
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Chapter 2: Literature Review 

As mentioned, this dissertation explores the interaction effect of cognitive and affective 

risk evaluations on people’s information behaviors. To explain the reasoning behind this study 

and showcase this dissertation as organic growth out of preexisting studies, this chapter is 

organized as follows: 

This chapter will start by explaining the definitions of information and information 

behavior, which are at the core of this dissertation, from the perspective of the uncertainty 

management theory. Information seeking and avoidance will then be presented as responses to 

the information need that arise from encountered uncertainty. Particularly, concept explications 

of active seeking and active avoidance, the two specific types of information behaviors of 

interest, will be provided by comparison to other types of seeking and avoidance behaviors. After 

defining seeking and avoidance, one of the most influential theoretical frameworks in RISP will 

be introduced as the guiding framework to lead the literature review and discussion of this study. 

Conceptualizations and empirical findings on risk perception, benefit perception, positive 

emotions, and negative emotions in a RISP-inspired work are then reviewed and discussed in 

relation to information seeking and avoidance.  

2.1 Risk Information Behaviors and Uncertainty Management  

Information is “data rendered meaningful via analysis and structuring” that can be 

“converted into knowledge” (Ford, 2015, p. 11). It “either reduces uncertainty or changes one’s 

image of reality” (Case, 2002, p. 62). Building upon the definition of information, information 

behavior is defined as “the totality of human behavior in reaction to sources and channels of 

information, including both active and passive information seeking, and information use” 

(Wilson, 2000, p. 4), which contains “generation, acquisition, management, use and 
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communication of information, and information seeking” (Ingwersen & Jarvelin, 2005, p. 259). 

Among many information behaviors, this study is particularly interested in the individuals’ 

information seeking and avoidance behaviors, both of which describe “what people do in 

response to a need for information” (Case, 2002, p. 75).  

In the theories and models that contain the construct of information seeking and/or 

avoidance, information need is usually taken as a necessary precursor of information 

seeking/avoidance behavior (Case, 2002; Case et al., 2005; Folkman, 1994; Fords, 2015; Griffin 

et al., 1999; Kahlor, 2000; Kahlor et al., 2019; Lambert & Loiselle, 2007; Wilson, 1999). 

Information need is “a perceived gap between what an individual knows and what he or she 

wants to know to achieve a certain goal” (Lambert & Loiselle, 2007, p.1013). This need can be 

motivated by both cognitive and affective goals, such as goals for elucidation, confirmation, 

gratification, affiliation, and sense-making (Atkin, 1973; Belkin, 1976; Cacioppo et al., 1984; 

Dervin et al., 1982; McQuail, 1972; Wilson, 1999). Among those many goals, one of the most 

cited is uncertainty reduction. 

Uncertainty arises when individuals lack the knowledge or information on predicting a 

certain situation (Berger & Calabrese, 1975; Sweeny, 2010). According to the Uncertainty 

Reduction Theory (Berger, 1986), humans are naturally motivated to reduce uncertainty because 

uncertainty leads to unpleasant feelings, such as anxiety and stress. This theory assumes that the 

more uncertainty exists, the more information seeking behavior could be expected. Nevertheless, 

researchers later found that this interpersonal communication theory did not apply to other 

complex communication situations and argued that uncertainty reduction could be both 

beneficial and costly. For example, the Problematic Integration Theory (Babrow, 2015) and 

Uncertainty Management Theory (Babrow et al., 1998) point out that people do not always want 



 
 

7 
 

to reduce uncertainty, especially when this certainty is expected to be associated with bad news. 

They argue that, although uncertainty carries anxiety and stress, certainty does not necessarily 

reduce them. If the certainty brought by additional information points toward a negative 

outcome, such as a bad prognosis, then the individual is likely to avoid the information to 

intentionally keep or even increase the uncertainty as a tool to maintain an optimistic outlook. A 

significant number of supporting evidence can be found in medical- and healthcare-related 

studies (Brashers, 2001; Case et al., 2005). Therefore, uncertainty is sometimes preferred and 

even intentionally maintained to protect one’s positive mental status (Babrow et al., 1998; Case, 

2002; Ford et al., 1996; Sorrentino et al., 2009).  

The mechanism of how individuals react to uncertainty resonates with the stress-coping 

strategies often cited in the health information-seeking research: when individuals encounter a 

stressful situation, they can either 1) adopt the emotion-focused coping strategy to manage their 

emotional response to the stress without altering the physical situation or 2) use the problem-

focused coping strategy to solve the problem rather than focusing on optimizing the subjective 

feeling (Folkman, 1984). As a source of stress, uncertainty can be managed by people’s stress-

coping strategies. For example, when the individual takes the problem-focused strategy and aims 

to solve the problem, they will incline to actively monitor the environment and seek useful 

information that can answer the question or provide solutions for the problem. The emotion-

focused coping strategy is usually adopted when the individual feels powerless in a physical 

situation. In this circumstance, the individual could intentionally avoid the available but 

threatening information or even blunt the message to use the uncertainty as a tool to maintain or 

elevate the positive feeling. Therefore, individuals’ responses to uncertainty can be different 

context-wise, and both information seeking and avoidance are possible outcome behaviors of 
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uncertainty management.1 

2.2 Information Seeking 

Many scholars have tried to define information seeking. For instance, Barsevick and 

Johnson (1990) define information seeking as “actions used to obtain knowledge of a specific 

event or situation” (pp. 3–4); Baker and Connor (1994) define it as “any activity undertaken to 

satisfy a query” (p. 38); Johnson (1997) defines it as “purposive acquisition of information from 

selected information carriers” (p. 26); Marchionini (1995) defines it as “a process in which 

humans purposefully engage to change their state of knowledge,” which is “closely related to 

learning and problem solving” (pp. 5–6). Summarizing the repeated components across the 

above-mentioned definitions, information seeking is an intentional behavior triggered by the 

need for information, with the purpose of acquiring knowledge. 

Therefore, information acquisition is an important component in information seeking. 

However, “seeking” is not equal to “acquisition.” Despite phrasing differences, researchers argue 

that information acquisition can be categorized as either passive (confronting information 

without intentional effort) or active (effortful, active collection of information), and external 

(seeking information from the outside world) or internal (retrieving information from memory) 

(Betterman, 1979; Ford, 2015; Wilson, 1999). Based on both the categorizations and the 

reviewed definitions above, this study conceptualizes information seeking as an active 

information acquisition behavior that searches for information externally (Figure 1).  

 

 
1 I need to note that, although the author is aware that information seeking and avoidance research includes both 

types of studies that take seeking and avoidance as behavioral responses to stimuli or as personal traits (monitor or 

blunter) that grow out of the individual’s information habit (Golman et al., 2017; Miller, 1987; Sweeny et al., 2010), 

the latter is beyond the scope of this study. 
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Internal Acquisition 

Passive Active 

External Acquisition 

Figure 1 

Information Seeking’s Relationship to Information Acquisition 

 

 

 

 

 

2.3 Information Avoidance 

Information avoidance is often paired with information seeking as its opposite behavior 

(Case et al., 2010). However, understanding information avoidance as “not seeking” is only 

partially correct. Sweeny et al. (2010) conclude that there are generally three kinds of 

information avoidance behavior: “asking someone not to reveal information, physically leaving a 

situation to avoid learning information, or simply failing to take the necessary steps to reveal the 

content of information” (p. 341). Therefore, information avoidance refers to “any behavior 

intended to prevent or delay the acquisition of available, but potentially unwanted information” 

(Sweeny et al., 2010, p. 341). That is to say, the scope of information avoidance behavior is not 

bound to failure of information acquisition, but also includes behaviors that make intentional 

effort to avoid information (Case, 2002; Case et al., 2005; Sweeny et al., 2010; Ford, 2015; 

Golman et al., 2017). The former type of information avoidance, failing to acquire information, 

is called passive avoidance. The latter type, involving conscious intention, is called active 

avoidance.  

Information 

Seeking 
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Active information avoidance behavior needs to fulfill two prerequisites: 1) the individual 

is aware of the available information, and 2) the individual is capable of accessing the 

information (Golman et al., 2017). Furthermore, scholars have different opinions on the extent to 

which active information avoidance occurs. For example, according to scholars from the medical 

and communication fields, avoidance simply entails not engaging with information. In this way, 

an individual can refuse to acquire the information at first contact to avoid being exposed to the 

information at all (Case et al., 2005; Sweeny et al., 2010). However, scholars with an economic 

research background (e.g., Golman et al., 2017) argue that avoidance can happen at every step of 

information seeking or processing. Individuals can also avoid “being informed” by the 

information, even after collecting the information and starting to process it.  

As an intentional decision, active information avoidance can be driven by three 

motivations: 1) the motivation to reduce cognitive burden—when additional information is 

believed to cause cognitive dissonance, or reveal unwanted responsibilities, the individual will be 

motivated to avoid information to evade the cognitive conflict or responsibility (Sweeny et al., 

2010; Golman et al., 2017); 2) the motivation to control emotion such that people may avoid 

potentially negative information to maintain an optimistic attitude, to stay away from negative 

moods, or to save pleasure for later; and 3) the motivation to avoid unwanted actions warranted 

by information so that the individual can shun the obligation to act. In addition to these 

motivations, the outcomes of information avoidance are naturally implied, such as protected 

beliefs, reduced moral burden, and positive emotional states. Besides positive outcomes, 

information avoidance can also lead to negative outcomes (Golman et al., 2017), which may 

include: 

1) Counterproductive effects on decision-making—by avoiding certain information, 



 
 

11 
 

people are at a higher risk for making unwise decisions.  

2) Ethical transgression.  

3) Spread of disease—by avoiding negative health test results and, thus, failing to accept 

the necessary treatment.  

4)  Group thinking.  

5) Confirmation bias—as people only accept information that is consistent with their own 

beliefs, which impacts the information provider, producing 

6) Media bias.  

7) Political polarization. 

8) Climate change denial.  

These negative outcomes urge scholars’ efforts to reduce information avoidance. 

Parallel to active information seeking, this study focuses on active information avoidance 

as the second type of information behavior of interest. For rhetorical purposes, the term “passive 

information avoidance” is used to describe information seeking inertia. Therefore, in this study, 

passive avoidance is defined as “failing to acquire information.” It can be put onto the same 

continuum as information seeking but at the opposite end. Active avoidance is defined as an 

intentional and effortful behavior, which serves as a defensive response strategy to negative 

stimulus (Howell et al., 2014). To be considered as actively avoiding information, an individual 

must be aware of the existence of the information and know that they have access to the 

information yet choose not to be exposed to it. 
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2.4 Risk Information Seeking and Processing Model (RISP) 

Information seeking and avoidance draw research attention from many fields. This 

dissertation is especially interested in studying information seeking and avoidance in the risk 

communication field. Therefore, this dissertation seeks guidance from RISP, one of the most 

influential frameworks in risk information research, to summarize previous findings on cognitive 

and affective risk responses’ performance in predicting information behaviors and to discuss the 

development of research questions. In the following sections, RISP will be reviewed to see how 

it integrates cognitive and affective risk evaluations. Then, these two constructs will be explicitly 

discussed by summarizing the related findings in RISP-inspired studies.  

RISP (Figure 2) is proposed to understand the psychosocial predictors of risk information 

seeking and processing behaviors. It has been applied to various risk types and found to have 

significant explanatory power across contexts. 
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Figure 2 

RISP 

 

RISP draws heavily from information processing theories, especially the heuristic 

systematic information processing model (HSM). RISP features the sufficiency principle 

(discussed below) and adopts the dual-process model from HSM. It dichotomizes processing 

styles as either systematic or heuristic. With systematic processing, an individual will process the 

information cognitively and evaluate it in a comprehensive manner to carefully form their 

judgment. Heuristic processing takes less effort and usually occurs when an individual feels less 

involved with the topic. With heuristic processing, an individual processes information 

superficially and forms their judgment by “more accessible information, such as the source’s 

identity or other non-content cues in deciding to accept a message’s conclusion” (Chaiken, 1980, 

p. 752). 
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In addition to information processing styles, Griffin et al. (1999) also include information 

seeking habits that contribute to information processing in RISP. They divide information 

seeking styles between routine and non-routine. Routine information seeking refers to passively 

encountering information through the habitual usage of media, and non-routine seeking refers to 

actively collecting information from other channels beyond the resources one routinely uses. 

Combining these two dimensions, the RISP proposes four types of information behaviors as the 

outcomes of a series of psychological and societal factors: routinely seeking and heuristic 

processing, routinely seeking and systematic processing, non-routinely seeking, and heuristic 

processing, and non-routinely seeking and systematic processing. 

RISP argues that an individual’s risk information seeking and processing behaviors are 

driven by their perceived information sufficiency. Information sufficiency refers to how much 

information an individual believes they still need to reach a confident level of knowledge on a 

given topic. This proposed relation between information sufficiency and information behavior is 

based on the sufficiency principle, which states that “people will exert whatever effort is required 

to attain a ‘sufficient’ degree of confidence that they have accomplished their processing goals” 

(Eagly & Chaiken, 1993, p. 330). Information sufficiency is determined by the gap between 

one’s current knowledge level and the sufficiency threshold (how much information is 

sufficient). The RISP proposes that the larger the gap, the more likely a person will be motivated 

to systematically process information and seek information from non-routine information 

channels. Many studies support this relationship. For example, Kahlor et al.’s study (2003) on 

contaminated fish consumption in the Great Lakes area found that the perceived amount of 

information needed was positively related to the systematic processing style.  
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This relationship between information sufficiency and information processing/seeking 

behavior is further influenced by other factors in the model: relevant channel beliefs, perceived 

information gathering capacity, and informational subjective norms. Relevant channel belief 

includes belief in the trustworthiness and usefulness of a given media channel. If a channel is not 

trustworthy, people might need to invest more effort to process the information to find less 

biased facts. Perceived information gathering capacity measures people’s self-evaluation in 

information processing and seeking. It captures to what degree a person is confident in 

conducting (non-routine) information seeking/(systematic) processing behavior. According to 

Griffin et al. (2013), one’s current knowledge level could enhance the perceived information 

gathering capacity, following the proposition from the knowledge gap theory.  

Both knowledge level and perceived information gathering capacity are influenced by 

perceived information subjective norms, which refer to perceived social support and approval 

from others for an information gathering behavior. Later, in Griffin et al. (2013)’s amended RISP 

model, the authors further propose information subjective norms together with information 

sufficiency as direct motivators for information seeking and processing. In addition to 

informational subjective norms, information sufficiency is also predicted by individual 

characteristics, perceived hazard characteristics, and affective responses to the risk. 

Major components in individual characteristics include relevant hazard experience, 

political ideology, and demographics (e.g., gender, ethnicity, age, and social status). According 

to Griffin et al. (2013), relevant hazard experience can provide people with a referent criterion 

from past situations that evoke the fear of recurrence, which is likely to affect other variables in 

the model, such as perceived hazard characteristics. Political ideology and sociocultural 

backgrounds can affect factors such as knowledge accumulation and perceived social norms. 
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This dissertation is particularly interested in two variables in RISP, namely perceived 

hazard characteristics and affective risk responses. Perceived hazard characteristics reflect 

cognitive risk evaluation. According to Slovic’s psychological paradigm (2000), risk can be 

measured through dimensions of “dread” and “susceptibility.” In addition to these two 

dimensions, perceived hazard characteristics also include personal control over susceptibility, 

risk management as related to trust in institutions’, and perceived threats to personal values.  

Affective response refers to the emotional reactions to risk. Generally, positive emotion 

positively relates to heuristic processing, while negative emotion positively relates to systematic 

processing. Extremely negative emotions can produce a boomerang effect, which leads to 

heuristic processing. In RISP, worry, anger, and uncertainty are employed to measure affective 

responses. As affects can be elicited by risk, RISP proposes perceived hazard characteristics to 

predict information sufficiency through affective responses. 

Empirical data support RISP as a robust model with good explanatory power in a variety of 

risk contexts. For example, Griffin et al. (2004) tested the robustness of RISP with the Great 

Lake Fish Consumption Study and the Watershed Study, both of which supported most of the 

RISP’s hypothesized relationships. Years later, RISP was amended by adding the relationship 

between current knowledge and information gathering capacity and subjective norms as a direct 

motivator (Griffin et al., 2013). The amended RISP was also found to fit well with structural 

equation modeling analysis (Lu, 2015).  

RISP has been applied to study people’s risk information behavior in different risk 

contexts, including global warming, industrial risk, Great Lakes water contamination, clinical 

cancer trials, flood, and H1N1 vaccination (Kahlor, 2007; ter Huurne et al., 2009; Yang et al., 
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2010; Yang, 2012; Yang & Kahlor, 2013), just to mention some. Particular attention has also 

been given to specific sets of relationships within the model. For example, Kahlor et al. (2003)’s 

study on Great Lakes water contamination focused on the relationship between information 

sufficiency and processing style, while Yang and Kahlor (2013)’s study on climate change 

deeply explored the relationship between affective response and information seeking behaviors. 

RISP has also been cited partially to inspire other risk information research. For instance, Kahlor 

and Rosenthal (2009) used a portion of the RISP to study whether previous information 

gathering behaviors on climate change information can increase people’s knowledge 

accumulation on that topic. 

Summative reviews on RISP studies (Griffin et al., 2013; Yang et al., 2014) report that, 

although the fit of RISP varies according to the situation at hand, most of its key relationships are 

supported by empirical data. Among all its variables, informational subjective norms remain the 

most consistent predictor of seeking across contexts. Using current knowledge level and 

sufficiency threshold to capture information might not be the best method, as insufficiency could 

hurt the effect size of the RISP findings (Yang et al., 2014). In the meantime, RISP also has its 

boundaries, namely that it is most effective when predicting information behavior in risk 

contexts with which people are familiar.  

2.5 Risk Perception, Benefit Perception, and Affective Risk Response 

In the risk information seeking field, the role that emotional and cognitive risk response 

play is an under-explored area (Deline & Kahlor, 2019; Griffin et al., 2013; Kahlor et al., 2018). 

With few studies that shed light on emotions in risk information seeking and avoidance (Deline 

& Kahlor, 2019; Yang & Kahlor, 2012), the effect of the interaction between the cognitive and 

affective risk response on risk information behavior has not been deliberately discussed. This 
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study aims to fill the gap in research, arguing that emotions affect the relation between cognitive 

risk evaluation and risk information behaviors.  

According to Slovic, people will use both their rational system and experiential system to 

assess the risk. The rational system “is a deliberative, analytical system that functions by way of 

established rules of logical evidence” (Slovic et al.,2005, p9). The experiential system evaluates 

risk heuristically, and is a system in which emotion plays an important role. As argued by Slovic, 

emotions are heuristic rational cues that humans accumulated from evolutionary history. It 

provides an easy-access source for people to respond to the risk more quickly. Experts’ risk 

perception is closer to the rational analysis result. They rely on statistics and evidence (such as 

probability and expected mortality) for risk assessment. However, this affective heuristic is more 

influential for laypeople when they form risk perception, as laypeople tend to rely on heuristics 

to assess the risk. Also, these affective heuristics also impact individuals’ rational evaluation of 

risk (for example, emotion can influence individuals’ risk probability estimation; Slovic et al., 

2002; 2005). Slovic is not the only scholar who emphasizes the importance of affect in risk 

perception. Many other scholars have incorporated the influence of emotions on risk perception 

and the interaction between emotional and cognitive risk evaluation on risk behavior into their 

models. Negatively valenced emotions are most commonly used in these models. For example, 

one of the well-known studies that incorporates both cognition and emotion on understanding 

risk response is the Extended Parallel Process Model (EPPM, Witte, 1992). Witte proposes that 

when encountering a threatening message such as information about a potential hazard, an 

individual’s behavioral response to the stimuli is a production of their evaluation of the threat, 

their coping ability, and level of fear. 

According to the above-reviewed literature, information need is generated when an 



 
 

19 
 

individual encounters uncertainty. Explained by Slovic’s psychological paradigm (2000), risk 

contains two dimensions: unknown risk (the threat is new and the potential outcome of the threat 

is not clear) and dread risk (the severity of the negative outcome and the likelihood that this 

negative outcome will happen). Therefore, uncertainty is embedded within risk itself. Thus, in 

risk communication, the risk event is the trigger for information need. RISP adapts this 

theoretical relation into the framework, and uses both “risk perception” and “affective risk 

response” to reflect individuals’ cognitive and heuristic risk evaluation. It also includes the 

interaction between cognitive and heuristic risk evaluations and depicts heuristic evaluation as 

the filter between cognitive evaluation and information behavior. Therefore, to get a better grasp 

of how the two constructs and their interaction work in the risk communication field, the 

following paragraphs will summarize and then review the empirical findings of cognitive and 

affective risk evaluations in RISP and related studies.  

2.6 Cognitive and Affective Risk Response in Risk Information Studies 

Table 1 

Summary of relations between negative/positive emotions and information behaviors in RISP-

related studies 

Research Emotion Seeking Avoidance 

Griffin et al., 2008 Negative (anger) 0.13 - 

ter Huurne et al., 2009 

Negative (uncomfortable, anxious, worry 

etc.) -Netherlands Sample 
0.37 - 

Negative (uncomfortable, anxious, worry 

etc.) - Milwaukee sample 
0.19 - 

Yang et al., 2010 

(H1N1) 

Negative (afraid, worried, anxious) indirectly + - 

Positive (hope) indirectly + - 
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Yang et al., 2010 

(Vaccine) 
Positive (hope) indirectly + - 

Kahlor, 2010 Negative 0.22 - 

Yang & Kahlor, 2012 
Negative (concern, worry, anxious) 0.19 -0.22 

Positive (hope, happy, excited) n.s. 0.12 

Hovick et al., 2014 
Negative 0.13 - 

Negative-extended 0.12 - 

Eastin et al., 2014 

Negative-undecided group  n.s. - 

Negative-Not going to take action group 0.15 - 

Negative-Ready to act group 0.32 - 

Ho et al., 2015 
Negative-original model 0.13 - 

Negative-media use-extended model 0.2 - 

Li et al, 2017 Negative n.s. - 

Kahlor et al., 2018 Negative - -0.11 

Kahlor et al., 2019 Negative 0.25 - 

Wang et al., 2019 
Negative(worry) 0.15 - 

Positive (hope x benefit) 0.48 - 

Kahlor et al., 2020 
Negative 0.13 - 

Positive (hope x benefit)  0.16 - 

Note. n.s.  not significant, - not available. 

(Table 1 continued) 

Table 1 summarizes the empirical findings of the emotional evaluations’ effects on the 

information seeking and avoidance intents. In risk communication, negative emotions are more 

frequently used to predict individuals’ information behavior (Griffin et al., 2013). Worry, fear 

and anger are the most tested emotions in this area (some scholars argue worry and fear are not 
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distinctively different; see the discussion by Consedine et al., 2004; Leary, 1983; Janis, 1967; 

Mewborn & Rogers, 1979). The original RISP also uses negative emotions to measure the 

affective risk response. Later, researchers detected the effect of positive emotion in risk 

information seeking, and included positive emotions such as happy, hope, and optimistic into 

their study scope. Slovic (2002) suggests that negative emotion motivates risk-averse behavior, 

while positive emotion does not. The empirical findings in risk information seeking studies 

generally support this proposition. For example, Yang and Kahlor (2012) tested the roles of 

negative and positive emotions in the climate change context. They found that negative emotion 

is positively related to information seeking and negatively to active information avoidance. In 

contrast, positive emotion is positively associated with avoidance but not associated with 

seeking. Kahlor et al.’s (2019) study of earthquakes also reports that negative emotion is 

negatively related to risk information avoidance. 

However, it is worth noting that some studies reported different findings. For example, Li 

et al. (2017) studied earthquake risk information seeking within a population of earthquake 

victims. In that study, the participants had just experienced a swarm of earthquake attacks within 

a half year (probability of the hazard to happen equals 100%). In such a condition, 

negative emotion no longer predicts seeking. As argued by Li et al. (2017), victims’ fear already 

peaked at the first wave of earthquake attacks and remained numbed thereafter. 

Inspired by Li et al.’s study, Wang et al. further explored the effect of negative emotion in 

another numbed risk context, air pollution. This study recruited a sample from a city that has 

experienced air pollution for many years. Due to the pattern of air pollution, it usually peaks 

during the fall and winter seasons. At the same time, the hazards brought by air pollution are 

accumulative. Thus, the air pollution risk is a context that still involves probability estimation 
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even though victims have already experienced it (comparing to earthquakes). Arguing that risk 

assessment includes both cost evaluation and benefit evaluation, they also tested benefit 

perception together with positive emotions. Their result shows that both negative and positive 

emotions positively predict seeking intent in the air pollution risk context. 

Yang et al. (2012) also tested both positive and negative emotions in the H1N1 vaccine 

risk information seeking context and found both positive and negative emotions positively 

predict seeking. They explain that thinking about taking the vaccine is stressful and makes 

people generate negative feelings.  In this situation, positive emotions can motivate people to 

seek information to handle the negative feelings and maintain an optimistic state. In Yang et al.’s  

(2010) study on clinical trial enrollment, they found that optimistic emotions can encourage 

people to participate in clinical trials and argue that optimistic feelings could promote greater 

curiosity and interest in the risk topic. 

Outside the health and environmental risk context, Kahlor et al. (2020) also find that 

positive emotion better predicts information seeking in response to the novel technology. 

These empirical findings show that even the same valenced emotions may have different 

effects on information behavior in different risk contexts. Both RISP and PRISM measure the 

cognitive risk evaluation as a function of likelihood to happen and seriousness of the hazard 

outcome. So risks that are high on both dimensions will result in a higher rating. As there lacks a 

standard to compare severity evaluations of various risks across different samples, I use risk 

likelihood as a cue in the following paragraphs to discuss relations between emotions and risk 

evaluations. 

Compared to other risk information seeking studies that tested negative emotions, Li et 

al.’s study reflected that, when the risk became a solid experience and fear level was already 
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peaked, negative emotions could not predict information seeking behavior. Bringing Wang et 

al.’s study into consideration, if the probability of risk is not certain, negative emotion still works 

as a positive predictor of seeking behavior. However, at the same time, positive emotion shows a 

better predictive power of active seeking in this context.  

Li et al.’s and Wang et al.’s studies both sampled the victim population who have visceral 

experience of and are still impacted by the risk. Meanwhile, other PRISM studies were 

conducted on the potential risks that people are either not familiar with or have not yet been 

impacted by. In those potential risk contexts, negative emotions were found as consistent 

positive predictors of active seeking intent. This comparison suggests that high levels of 

cognitive risk evaluation (such as those resulted from visceral risk experience) does not work as 

well as it does in the lower risk evaluation situations (such as those resulted from familiar risk 

topics) when pairing with high levels of negative emotion to predict seeking. 

The studies that involve positive emotions suggest that, when the risk evaluation is high, 

such as with the air pollution and vaccine taking, positive emotion might reduce the stress that is 

associated with the hazard outcome of that risk, therefore motivating active seeking. However, in 

the risk context that does not post direct personal threat (e.g., climate change), positive emotion 

could optimize the risk evaluation and lead to passive avoidance. In contrast, in the same context, 

negative emotions motivate active seeking. 

These findings resonate with the proposition of stress coping strategies in the uncertainty 

management theories reviewed above: when the perceived stress level is high (high-level risk 

perception), the individual will prefer to maintain a certain level of uncertainty to cope with the 

negative emotion; when the predicted stress level is acceptable, then problem coping strategies 

are more likely to be adopted by the individual to reduce uncertainty. In the risk perception and 
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risk information seeking literature, positive emotions were found as mitigators of risk evaluation, 

which result in optimized estimation and therefore reduced stress. Negative emotion is usually 

found as an intensifier of risk evaluation, which bring more negative risk evaluation and stress. 

Summarizing the above-mentioned literature, in the risk information seeking and 

avoidance field, when the cognitive risk evaluation is high, negative emotions could further 

increase the stress level and motivate individuals’ emotion coping strategies to intentionally keep 

the uncertainty. Therefore, it will result in active information avoidance. In the meantime, 

positive emotions can soothe the stress associated with the high-level risk, therefore motivate 

information seeking.   

In the moderate and low-level risk contexts, negative emotions and positive emotions will 

work as Slovic (2002) and Deline and Kahlor (2019) suggested: negative emotions can elevate 

risk perception and motivate preventive behavior, while the soothing effect brought by positive 

emotions will reduce the risk perception, therefore resulting in inertial response to the risk. 

However, as suggested by fear appeal studies (Janis, 1976; Witte, 1992), a moderate level of 

negative emotion works best with motivating problem-solving coping strategies, as high levels of 

negative emotions themselves are burdens.  

When the cognitive evaluation of the risk is low, individuals are more likely to rely on 

heuristic cues for decision-making. Thus, emotions could serve as the primary motivator for an 

individual’s information behavior.  

2.7 Benefit Perception and Information Behavior 

In addition to risk perception, this current study is also interested in understanding the 

role of benefit perceptions on risk information behaviors. When evaluating potential risk, 
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especially that related to evolving technology, people will assess both the potential gains and 

losses associated with the technology. Individual’s general risk evaluation of new technology is a 

function of both risk and benefit perceptions, such that if the benefit perception outweighs the 

risk perception, the technology will be rated as a beneficial and acceptable one, and verse versa 

(Finucane et al., 2000; Fischhoff et al., 1978; Frewer et al., 1998; Siegest et al., 2008). Benefit 

perception and risk perception typically are not defined as independent concepts; instead, they 

are considered inversely related with each other (Finucane et al., 2000; Frewer et al., 1998). 

Frewer et al. (1998) used principal component analysis to develop a measurement for benefit 

perception. Their results suggested semantic themes of “beneficial,” “good,” “safe,” “trust,” 

“controllable,” and “interesting” aggregated under benefit perception, while themes of 

“harmful,” “risky,” “controversial,” “threatening,” “negative,” and “worrying” (similar to the 

themes under “dread risk”) aggregated in the opposite direction to represent risk perception. This 

relationship is explored in many technological risk studies, which present new technology as 

something like a two-sided blade, with a high level of benefit usually associated with a high level 

of risk (Bessette et al., 2019; Slovic, 2016). Researchers suggest that strategically providing 

information emphasizing benefit (or risk) perception can affect the overall acceptance of the 

given technology (Frewer et al., 1998). This suggests that benefit perceptions play an essential 

role when individuals formulate risk perceptions, and impact subsequent risk responses. For 

example, Edwards et al. (2001) found that patients are more likely to obtain a screening test if 

confronted with messaging that emphasizes the negative outcomes of not getting screened rather 

than the positive outcomes of getting screened.   

However, comparing to the technology acceptance related studies, much less research 

attention has been paid to the role of benefit perception in the risk information seeking field, 
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aside from Bessette et al.’s study (2019) on ecological weed management technology and Kahlor 

et al.’s study of carbon capture and storage technology (2020).  These two studies reported 

divergent findings on benefit perception’s role in risk information seeking. Bessette et al.’s study 

found benefit perception cannot contribute to the seeking intent of additional ecological weed 

management solutions. However, Kahlor’s study found that when predicting seeking intention on 

carbon capture and storage technology-related information, benefit perception may out-perform 

risk perception as a predictor of information seeking. Therefore, to deepen our understanding of 

benefit perceptions’ role in risk communication, this proposed study will also explore whether 

and how benefit perception will impact people’s risk information behaviors.  
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Chapter 3: Study Design 

Based on the literature, this proposed research tested the following relations (Figure 3): 

Figure 3 

Proposed Relations in Study 

 

Specifically, eight models are tested to explore the cognitive and affective evaluations’ 1) 

direct effects and 2) interaction effects on risk information seeking/avoidance. 

The following research questions and hypotheses are addressed in the proposed study: 

RQ1: How does information need relate to risk information seeking and avoidance 

intent? 

RQ2: What is the relation between risk evaluation and risk information 

seeking/avoidance intent? 

RQ3: What is the relation between benefit evaluation and risk information 

seeking/avoidance intent? 
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RQ4: What is the relation between negative affective risk evaluation and risk information 

seeking/avoidance intent? 

RQ5: What is the relation between positive affective risk evaluation and risk information 

seeking/avoidance intent? 

RQ6: How do individuals’ risk evaluation and negative affective risk evaluation interact 

to predict their risk information seeking/avoidance intent? 

RQ7: How do individuals’ risk evaluation and positive affective risk evaluation interact 

to predict their risk information seeking/avoidance intent? 

RQ8: How do individuals’ benefit evaluation and negative affective risk evaluation 

interact to predict their risk information seeking/avoidance intent? 

RQ9: How do individuals’ benefit evaluation and positive affective risk evaluation 

interact to predict their risk information seeking/avoidance intent? 
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Chapter 4: Methods 

4.1 Data Collection and Participants 

To answer the research questions raised above and test the propositions discussed in the 

literature review, this study surveyed participants’ opinions on the topic of nanoparticle application 

and its associated risks. Guided by the theoretical interest, an online survey was conducted to 

examine how people evaluate the risks and benefits of a technology that commonly exist in their 

daily lives; how they feel about the nanoparticle’s application in sunscreens and its associated risks; 

and how those evaluations affect their related information behaviors.  

Qualtrics panel service was contracted to recruit participants and collect data online. 

Although there has been arguments over the representativeness of online panels, increasing 

amounts of evidence suggest that a sample recruited online can be as representative as one 

recruited using traditional methods (Farrell & Petersen, 2010; Heen et al., 2014; Paolacci et al., 

2010). As one of the leading commercial survey sampling and administration services, Qualtrics 

has the advantage of sample diversity in demographic and political variables when compared to 

its competitors (Boas et al., 2018). To accurately represent the U.S. population and assure the 

generalizability of the survey results, quota sampling was used.  Gender, age, and race percentages 

were set to match U.S. Census data. Since Qualtrics, similar to other online surveying methods, 

has been criticized for having low levels of attentiveness among respondents, attention and speed 

checks (measured as one-third of the median soft launch time) were added to the survey. Only the 

responses of respondents who passed both checks were retained and utilized in data analysis. After 

data cleaning, the final sample size for this study was 409. The age range of the sample was 18 to 

86 years (M = 46.30, median = 46, SD = 16.99), with 50.5% male and 49.5% female respondents. 

63% of the sample identified themselves as Non-Hispanic White, 11.8% as African American, 
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17.2% as Hispanic, 5.4% as Asian, 0.5% as American Indian/Alaskan Native, and 2.2% as other 

races, which is very close to census data. The education level of respondents ranged from “less 

than high school” to graduate degree (median = 2-year degree). Annual household income ranged 

from under USD $30,000 to above USD $100,000, while the median range sits at USD $50,000 –

$59,999. See Table 2 for detailed demographic information.  

Table 2 

Demographic Information of the Sample 

Demographics Percentage 

Gender 
Male 50.5 

Female 49.5 

Age 

18-35 years 32.8 

36-55 years 33.6 

56 years and above 33.6 

Race 

White 63.0 

Africa America 11.8 

Hispanic 17.2 

Asian 5.4 

American Indian/Alaskan Native 0.5 

Other 2.2 

Education 

Less than high school 1.5 

High school graduate 24.5 

Some college 23.8 

2 year degree 13.2 

4 year degree 23.3 

Professional degree 4.4 

Graduate level degree 9.3 

Income 

under US $30,000  26.7 

US $30,000 -39,999 14.5 

US $40,000 -49,999 7.6 

US $50,000 -59,999 12.5 

US $60,000 -69,999 4.9 

US $70,000 -79,999 9.1 

US $80,000 -89,999 3.4 

US $90,000 -99,999 4.2 

US $100,000 or above 17.2 
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Before beginning the survey, participants were asked to read and sign a consent form. A 

brief description of the research context was also provided. The questionnaire contained about 100 

items to gauge the participant’s overall risk/benefit evaluation and related information behavior in 

response to the nanoparticle’s risk to the marine environment. The average time to complete the 

survey was 6.5 minutes. The current study used a subset of variables from the full dataset, namely 

information need, cognitive evaluations, emotional responses, and information behaviors. 

4.2 Measures 

The following measures were used in the survey. All items came from or were adapted 

from validated scales tested in previous research. Details of scales and statistic results (i.e. factor 

loading, mean, and standard deviation) are provided in Appendix A.  

Exogenous Variables 

Information Need. Information need serves as the trigger for enacting information 

behavior. Both information seeking and avoidance are considered to be responses to the 

information need. Previous RISP studies have measured information need indirectly by computing 

the information insufficiency through subtraction of the individual’s perceived current knowledge 

level of the risk topic from their perceived knowledge sufficiency threshold. However, Yang et al. 

(2014) performed a meta-analysis study that revealed that using information insufficiency as the 

direct predictor of information behavior is not the best strategy because it could detract from the 

overall effect size, as the estimation of sufficiency threshold requires additional efforts. Therefore, 

in this study, information need was measured directly as the precursor of individuals’ information 

behavior, and was captured by asking participants to rate how much knowledge they thought they 

needed regarding the potential risks posed by sunscreen to coral reefs on a scale of 0–10, where 
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zero indicated that they needed no further knowledge about the risk, and ten indicated that they 

believed a lot more knowledge was needed (details of scales will be listed in Appendix).  

Risk Evaluation. Along with Slovic’s psychometric map, risk perception was measured 

as the product of the seriousness of the risk and the likelihood of hazard outcomes in risk 

communication. In risk information seeking research, risk perception (referred to as perceived 

hazard characteristics in RISP) was often measured to reflect the cognitive risk evaluation of the 

event by asking for participants’ 1) evaluation of the personal risk posed by the risk, 2) perceived 

seriousness of related personal risk, 3) likelihood of risk impact, and 4) perceived severity of that 

impact on a scale from 0–10, with a higher score indicating a higher risk evaluation. This scale 

had been repeatedly tested and validated in previous literature (e.g., Kahlor, 2010; Kahlor et al., 

2019). Therefore, the same scale was used in this study to capture participants’ cognitive risk 

evaluation of nanoparticle risk to coral reefs. 

Benefit Evaluation. Benefit evaluation of a risky event has never been deliberately defined 

or measured in the risk communication domain. Regarding benefit as the opposite of risk 

evaluation when assessing a technology, this study adapted the wording of the above-mentioned 

risk evaluation scale and utilized two dimensions to measure the benefit evaluation, as benefit 

evaluation involves assessment of perceived control and level of benefit, and is additionally 

influenced by affect (Siegrist et al., 2008). Participants were asked to rate their perceived degree 

of the benefit associated with sunscreens that contain nanoparticles and the likelihood of this 

benefit on the same 0–10 point scale, with a higher score indicating a higher benefit evaluation. 

Although this was not an established scale, this study was not the first to use it. Similar scales have 

been employed in previous risk information seeking and sharing studies to capture the construct 

of benefit perception (e.g., Kahlor et al., 2019; Li et al., 2019). 
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Negative Affective Evaluation. The negatively valenced emotions of fear, worry, anxiety, 

and anger were measured using a scale similar to previously used in this domain. Although fear 

was sometimes used as a single item to represent the negative affective evaluation (Kahlor et al., 

2019), worried and anxious were also often used as close variations of fear, despite arguments over 

the characteristics of their stimuli and levels of arousal (Consedine et al., 2004; Geer, 1965). Anger, 

although argued to inhibit precautionary behaviors (Lerner & Keltner, 2001), was also used by 

Griffin in negative affective evaluation measures in multiple studies as it can aid in “urging an 

individual to reassert control over a situation” (Griffin et al., 2013, p. 23) and therefore motive 

seeking. As this study is interested in general negatively valenced emotions, all four items were 

retained in the scale. Participants rated their responses on a seven-point scale. 

Positive Affective Evaluation. Positive emotion was also evaluated using four items on 

the same seven-point scale (i.e., happy, joy, excited, and hopeful). This scale was adapted from 

Yang’s 2012 study on the H1N1 flu vaccine, which measured happy, optimistic, excite, and 

hopeful. As noted by previous studies, hope may play a unique role in motivating precautionary 

behavior, as it has a repair function (Kahlor et al., 2019; Synder, 2002; Wang et al., 2019). 

Therefore, to focus on the general positively valenced emotions, this study used joy instead of 

optimism (a close variation of hope) in the scale.  

Endogenous Variables 

Information Seeking and Avoidance. Information seeking and avoidance were the 

exogenous variables used in the proposed model. Both were measured using five items on well-

established seven-point scales ranging from “Strongly Disagree” to “Strongly Agree.” In the 

survey, participants were asked to rate their intent of seeking or avoiding information on the 

potential risk to coral reefs posed by sunscreens that contain nanoparticles. Previous studies related 
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to behavior intent demonstrated that this intent could be used as an accurate predictor of actual 

behavior “when behaviors pose no serious problems of control” (Ajzen, 1991, p.186). A sample 

item from the seeking intent scale reads as “I will look for information related to this risk in the 

near future,” and a sample item from the avoidance intent scale reads as “I intend to avoid 

information about this risk in the near future.”  
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Chapter 5: Data Analysis and Results 

Latent Moderated Structural Equation Modeling (LMS) was conducted to analyze the data. 

A maximum likelihood robust estimator was used to account for issues with multivariate normality. 

Latent variables were constructed for risk evaluation, benefit evaluation, negative emotion, 

positive emotion, seeking intent, and avoidance intent. Three-step modeling was used to test 1) the 

fit of measurement models; 2) the fit of structural models; then 3) the proposed interactions, 

following the procedure provided by Maslowsky et al. (2015). Indicators of model fit included 

comparative fit index (CFI and TLI; values close to or greater than .95 indicate good fit) and root 

mean square error approximation (RMSEA; values lower than .08 indicate good fit; Brown & 

Cudeck, 1993; Hu & Bentler, 1999). Eight sets of LMS were conducted in Mplus7. For each set 

of analysis, the author verified the measurement model before testing the structural model (factor 

loadings are provided in Appendix A). Then two separate steps were taken to estimate the 

structural models: the first step was to test the structural model without the latent interaction term 

to obtain the model fit indices (i.e., χ2, CFI, TLI, and RMSEA). This structural model without the 

interaction term was called Model 0. Second, the latent interaction term was added into the 

structural model (referred to as Model 1) to test the significance of the interaction by using a log-

likelihood ratio test to compare the relative model fit between Model 0 and Model 1. If the log-

likelihood ratio test yielded a significant result, it indicated that Model 0 represented a significant 

loss of fit comparing to Model 1 (see table 4 for model fit indices of the eight models). Only in this 

condition, the significant interaction was inspected by simple slope analysis combined with scatter 

plotting to reveal the moderation effect. In the following paragraphs, I will report the model 

statistics of each model respectively. 
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Table 3  

Model Fits of Measurement Model, Model 0, and Model 1 for the Eight Models of Interest 

 

Note. n.s. indicates not significant. 

5.1 Model A: Seeking-Risk Evaluation-Negative Emotion (M-a) 

Figure 4 

Paths and Coefficients for M-a 

 

Note: *** p < .001, ** p < .01, * p < .05, n.s. = not significant. 

 

DV IVs Moderator Model ID RMSEA CFI TLI RMSEA CFI TLI df H0 df H0 D value p value

Negative 

emotion
M-a 0.061 0.969 0.961 0.072 0.951 0.94 43 -8935.11 44 -8920.39 29.44 0.001

Positive 

emotion
M-b 0.062 0.972 0.964 0.074 0.956 0.944 40 -7980.66 41 -7979.83 1.65 n.s.

Negative 

emotion
M-c 0.066 0.961 0.951 0.072 0.948 0.936 43 -8965.19 44 -8959.89 10.61 0.01

Positive 

emotion
M-d 0.069 0.963 0.952 0.069 0.959 0.948 40 -7968.44 41 -7962.59 11.70 0.001

Negative 

emotion
M-e 0.06 0.963 0.954 0.069 0.945 0.932 43 -9486.86 44 -9484.45 4.81 0.05

Positive 

emotion
M-f 0.047 0.981 0.975 0.062 0.964 0.955 40 -8383.17 41 -8373.45 19.44 0.001

Negative 

emotion
M-g 0.059 0.963 0.953 0.066 0.948 0.936 43 -9490.04 44 -9483.82 12.44 0.001

Positive 

emotion
M-h 0.044 0.983 0.978 0.049 0.976 0.97 40 -8325.21 41 -8320.72 8.97 0.01

Model
Stuctural model

Risk

Benefit

Seek

Model 1

Avoid

Risk

Benefit

Measurement model
Model 0
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Figure 5 

Interaction Plot for M-a   

The measurement model fit was good: χ2(62) =155.42 (p<0.001), RMSEA=.061 (90% CI 

[.049, .073]), CFI=.969. Paths were then added, and the Model 0 was tested. The data fitted with 

the Model 0 well: χ2(74) =230.82 (p<0.001), RMSEA = .072 (90% CI[.062, .083]), CFI=.95. R2 

= .42. Information need (β = .28, p < .001), negative emotion (β = .33, p < .001) and risk evaluation 

(β = .33, p < .001) were positively associated with seeking intent.  

Model 1 was then estimated. The relative model fit of Model 1 versus Model 0 was 

calculated (D=29.44, p<.001), and the result indicated that the null model (Model 0) represented a 

significant loss in fit relative to the alternative model (Model 1). Information need (β = .23,  p 

< .001), risk evaluation  (β = .28,  p < .001),  and negative emotion (β = .31,  p < .001)  were 

positively related to seeking intent. The interaction effect was also significant (β = - .19, p < .001), 

indicating that risk evaluation moderated the relation between negative emotion and seeking intent.  

As shown in figure 5, the simple slope analysis revealed that when risk evaluation was at the low 

and the moderate levels, negative emotion was positively associated with seeking intent (βlow = .49, 
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p < .001; βmoderate = .31, p < .001), and the association was stronger when the risk evaluation was 

lower (p < .001). When the risk evaluation was high, the relation between negative emotion and 

seeking intent was not significant（βhigh = .12, p > .05). 

5.2 Model B: Seeking-Risk Evaluation-Positive Emotion (M-b) 

Figure 6 

Paths and Coefficients for M-b 

 

Note: *** p < .001, ** p < .01, * p < .05, n.s. = not significant. 

The measurement model fit of M-b was good: χ2(51) =130.88 (p<0.001), RMSEA=.062 

(90% CI[.049, .075]), CFI=.972. Paths were then added and the Model 0 was tested. The data fitted 

with the Model 0 well: χ2(62) =200.08 (p<0.001), RMSEA= .074 (90% CI[.063, .085]), CFI=.96. 

R2 = .35. Information need (β = .31, p < .001) and risk evaluation (β = .51, p < .001) were positively 

associated with seeking intent, while positive emotion was not (β = -.02, p > .05).  

Model 1 was then estimated. The relative model fit of Model 1 versus Model 0 was 

calculated (D=1.65, p> .05). The result indicated that the null model (Model 0) did not represent a 

significant loss in fit relative to the alternative model (Model 1). Therefore, the null model was 

retained.  
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5.3 Model C: Seeking-Benefit Evaluation-Negative Emotion (M-c) 

Figure 7 

Paths and Coefficients for M-c 

 

Note: *** p < .001, ** p < .01, * p < .05, n.s. = not significant. 

Figure 8 

Interaction Plot for M-c 

 

The measurement model fit of M-c was good: χ2(62) =173.09 (p<0.001), RMSEA=.066 

(90% CI[.055, .078]), CFI=.961. Paths were then added and the Model 0 was tested. The data fitted 
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with the Model 0 well: χ2(74) =231.48 (p<0.001), RMSEA=.072 (90% CI [.062, .083]), CFI=.95. 

R2 = .37. Information need (β = .34, p < .001), negative emotion (β = .48, p < .001) and benefit 

evaluation (β = .11, p < .05) were positively associated with seeking intent. 

Model 1 was then estimated. The relative model fit of Model 1 versus Model 0 was 

calculated (D=10.60, p<.01), and the result indicated that the null model (Model 0) represented a 

significant loss in fit relative to the alternative model (Model 1). Information need (β = .30, p 

< .001), benefit evaluation (β = .10,  p < .05), and negative emotion (β = .46,  p < .001) were 

positively related to seeking intent. The interaction effect was also significant (β = -.12, p < .01), 

indicating that benefit evaluation moderated the relation between negative emotion and seeking 

intent. As shown in figure 8, the simple slope analysis revealed that negative emotion was 

positively associated with seeking intent at all levels of benefit evaluation (βlow = .58, p < .001; 

βmoderate = .46, p < .001, βhigh = .34, p < .001), and the association between negative emotion and 

seeking was weaker as the benefit evaluation increases by each level (p < .01).  

5.4 Model D: Seeking-Benefit Evaluation-Positive Emotion (M-d) 

Figure 9 

Paths and Coefficients for M-d 

 

Note: *** p < .001, ** p < .01, * p < .05, n.s. = not significant. 
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Figure 10 

Interaction Plot for M-d  

 

The measurement model fit of M-d was good: χ2(41) =123.07 (p<0.001), RMSEA=.069 

(90% CI [.057, .083]), CFI=.963. Paths were then added, and the data fitted with the model well: 

χ2(62) =183.76 (p<0.001), RMSEA=.069 (90% CI [.058, .081]), CFI=.959. R2 = .23. Information 

need (β = .46, p < .001) was positively associated with seeking intent, while positive emotion (β 

= .07, p > .05) and benefit evaluation (β = .09, p > .05) were not.  

Model 1 was then estimated. The relative model fit of Model 1 versus Model 0 was 

calculated (D=11.70, p<.001). The result indicated that the null model (Model 0) represented a 

significant loss in fit relative to the alternative model (Model 1). Information need (β = .38,  p 

< .001) and benefit evaluation (β = .12,  p < .05) were positively related to seeking intent. Positive 

emotion was not significantly related to seeking intent (p > .05). The interaction effect was 

significant (β = .15, p < .01), indicating that benefit evaluation moderated the relation between 

positive emotion and seeking intent. As shown in figure 10, the simple slope analysis revealed that 
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positive emotion and seeking intent were only positively related when benefit evaluation was high 

(βhigh = .14, p < .001). When the benefit evaluation was at the low and moderate levels, the 

association between positive emotion and seeking intent was not significant.  

5.5 Model E: Avoidance-Risk Evaluation-Negative Emotion (M-e) 

Figure 11 

Paths and Coefficients for M-e 

 

Note: *** p < .001, ** p < .01, * p < .05, n.s. = not significant. 

The measurement model fit of M-e was good: χ2(62) =151.76 (p<0.001), RMSEA=.060 

(90% CI[.048, .072]), CFI=.963. Paths were then added and the Model 0 was tested. The data fitted 

with the Model 0 well: χ2(74)=218.72 (p<0.001), RMSEA=.069 (90% CI[.069, .080]), CFI=.945, 

R2 = .05. Information need was negatively associated with information avoidance intent (β = -.16, 

p < .001). Risk evaluation was positively related to information avoidance intent (β = .18, p < .05) 

but negative emotion was not significantly related to avoidance intent (p > .05).   

Model 1 was then estimated. The relative model fit of Model 1 versus Model 0 was 

calculated (D=4.81, p< .05). The result indicated that the null model (Model 0) represented a 

significant loss in fit relative to the alternative model (Model 1). Although a significant difference 

in model fit was obtained (χ2=4.8, p<0.05), the interaction term was not significant (p > .05), 
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indicating there was no significant interaction effect between risk evaluation and negative emotion 

on avoidance intent. 

5.6 Model F: Avoidance-Risk Evaluation-Positive Emotion (M-f) 

Figure 12 

Paths and Coefficients for M-f 

 

Note: *** p < .001, ** p < .01, * p < .05, n.s. = not significant. 

Figure 13 

Interaction Plot for M-f 

 

Information

Need

.15  n.s.

-.15   

.58   

Risk

Evaluation

Avoidance 

Intent

Positive 

Emotions



 
 

44 
 

The measurement model fit was good: χ2(51) = 97.94 (p<0.001), RMSEA = .047 (90% 

CI[.033, .062]), CFI=.981. Paths were then added and the Model 0 was tested. The data fitted with 

the Model 0 well: χ2(62)=159.61 (p<0.001), RMSEA=.062 (90%CI[.050, .074]), CFI=.964, 

R2=.53. Information need and positive emotion were significantly related to avoidance intent (β = 

-.16, p < .001, and β = .73, p < .001, respectively), while risk evaluation was not (p > .05). 

Model 1 was then estimated. The relative model fit of Model 1 versus Model 0 was 

calculated (D=19.44, p<.001). The result indicated that the null model (Model 0) represented a 

significant loss in fit relative to the alternative model (Model 1). Information need (β = -.15,  p 

< .001) was negatively related to avoidance intent. Positive emotion was positively related to 

avoidance intent (β = .58, p < .001). Risk evaluation was not significantly related to avoidance 

intent (p > .05). The interaction effect was significant (β = .15, p < .01), indicating that risk 

evaluation moderated the relation between positive emotion and avoidance intent. As shown in 

figure 13, the simple slope analysis revealed that positive emotion was positively associated with 

seeking intent at all levels of risk evaluation (βlow = .42, p < .001; βmoderate = .58, p < .001; βhigh 

= .73, p < .001), yet the association between positive emotion and avoidance intent got stronger as 

the risk evaluation increased (p < .001). 

5.7 Model G: Avoidance-Benefit Evaluation-Negative Emotion (M-g) 
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Figure 14 

Paths and Coefficients for M-g 

 

Note: *** p < .001, ** p < .01, * p < .05, n.s. = not significant. 

Figure 15 

Interaction Plot for M-g 

 

The measurement model fit was good: χ2(62) =148.87 (p<0.001), RMSEA=.059 (90% CI 

[.047, .071]), CFI=.963. Paths were then added, and the Model 0 was tested. The data fitted with 

the Model 0 well: χ2(74) =204.32 (p<0.001), RMSEA=.066 (90% CI [.055, .077]), CFI=.95. R2 
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= .10. Information need and benefit evaluation were significantly related to avoidance intent (β = 

-.17, p < .01, and β = .26, p < .001, respectively), while negative emotion was not (p > .05). 

Model 1 was then estimated. The relative model fit of Model 1 versus Model 0 was 

calculated (D=12.44, p<.001). The result indicated that the null model (Model 0) represented a 

significant loss in fit relative to the alternative model (Model 1). Information need (β = -.14, p 

< .01) was negatively related to avoidance intent, and benefit evaluation was positively related to 

avoidance intent (β = .23, p < .001). There was no significant relation between negative emotion 

(p > .05) and avoidance detected. The interaction effect (β = .15, p < .01) was significant, indicating 

that benefit evaluation moderated the relation between negative emotion and avoidance intent. As 

shown in figure 15, the simple slope analysis revealed that negative emotion was negatively related 

to avoidance only when the benefit evaluation was low (βlow = -.18, p < .01); when the benefit 

evaluation was at the moderate and high levels, negative emotion was not significantly associated 

with avoidance intent.  

5.8 Model H: Avoidance-Benefit Evaluation-Positive Emotion (M-h) 

Figure 16 

Paths and Coefficients for M-h 

 

Note: *** p < .001, ** p < .01, * p < .05, n.s. = not significant. 
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Figure 17 

Interaction Plot for M-h  

The measurement model fit of M-h was good: χ2(51) =91.40 (p<0.001), RMSEA=.044 (90% 

CI [.029, .058]), CFI=.983. Paths were then added, and the Model 0 was tested. The data fitted 

with the Model 0 well: χ2(62) =122.95 (p<0.001), RMSEA=.049 (90% CI[.036, .062]), CFI=.976, 

R2 = .54. Information need and positive emotion were significantly related to avoidance intent (β 

= -.19, p < .01, and β = .68, p < .001, respectively), while benefit evaluation was not (p > .05). 

Model 1 was then estimated. The relative model fit of Model 1 versus Model 0 was 

calculated (D=8.97, p<.01). The result indicated that the null model (Model 0) represented a 

significant loss in fit relative to the alternative model (Model 1). Information need (β = -.20, p 

< .01) was negatively related to avoidance intent. Benefit evaluation and positive emotion were 

positively related to avoidance intent (β = .10, p < .05, and β = .57, p < .001, respectively). The 

interaction effect was significant (β = .14, p < .05), indicating that benefit evaluation moderated 

the relation between positive emotion and avoidance intent. As shown in figure 17, the simple 

slope analysis revealed that positive emotion was positively associated with avoidance intent at all 
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levels of benefit evaluation (βlow = .45, p < .001; βmoderate = .57, p < .001, βhigh = .68, p < .001), and 

the association between positive emotion and avoidance intent was stronger as the benefit 

evaluation increased (p < .05).  
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Chapter 6: Discussion 

To address each research question, the following paragraphs will first discuss the main 

effect of information need, cognitive evaluations, and affective evaluations of nanoparticle 

application in sunscreens on people’s information preferences on this topic, and then specify the 

interaction between emotions and risk/benefit evaluations. See table 4 for the summary of all the 

coefficients of main effects and interactions in each model. 

Table 4 

Summary of Model Coefficients 

 

 

 

 

Negative 

emotion
M-a 0.23*** 0.28*** - 0.31*** - -0.19***

Low Risk      0.49***

Moderate Risk      0.31***

High Risk              n.s.

0.43

Positive 

emotion
M-b 0.31*** 0.51*** - - n.s. n.s. na 0.37

Negative 

emotion
M-c 0.30*** - 0.10* 0.46*** - -0.12**

Low Benefit      0.58***

Moderate Benefit      0.46***

High Benefit      0.34***

0.39

Positive 

emotion
M-d 0.38*** - 0.12* - n.s. 0.15**

Low Benefit              n.s.   

Moderate Benefit              n.s. 

High Benefit     0.14 ***

0.25

Negative 

emotion
M-e -0.16** 0.18* - n.s. - n.s. na 0.05

Positive 

emotion
M-f -0.15*** n.s. - - 0.58*** 0.15**

Low Risk       0.43***

Moderate Risk       0.58***

High Risk       0.73***

0.53

Negative 

emotion
M-g -0.14** - 0.23*** n.s. - 0.15**

Low Benefit        -0.18**

  Moderate Benefit               n.s.

High Benefit               n.s.

0.10

Positive 

emotion
M-h -0.20** - 0.10* - 0.57*** 0.14*

Low Benefit        0.45***

Moderate Benefit        0.57***

 High Benefit        0.68***

0.54

Avoid

Risk

Benefit

DV IVs in each model

Seek

Risk

Benefit

Positive 

emotion
Interaction R square

Model 

ID
Need Risk Benefit

Negative 

emotion
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6.1 Information Need (RQ1) 

Instead of measuring the knowledge level and information in/sufficiency, the current 

study simplified the measure for perceived knowledge discrepancy in risk information seeking 

related models, and directly asked for participants’ information need on the given risk topic. Data 

shows that participants have a moderately high need for information related to the risks of 

nanoparticle application in sunscreens (Mneed = 6.59). In response to RQ1, this need works as a 

precursor for both information seeking and avoidance. In the current context, the participant’s 

need for additional risk information is positively related to information seeking intent and 

negatively related to avoidance intent. Meaning that, if people believe that they need more 

information on a certain risk topic, they are more likely to actively seek out relevant information 

to fulfill this need and less likely to intentionally avoid information about this topic. Reviewing 

the amount of explained variance in seeking and avoidance intents, information need is found to 

be a good predictor for seeking intent (ΔR2 = .23, p < .001), but a weak predictor for avoidance 

intent (ΔR2 = .01, p < .05). These findings imply that information seeking, as an uncertainty 

reduction strategy, is naturally motivated by cognitive need. However, information avoidance as 

an uncertainty management strategy, specifically an emotion coping strategy when facing 

uncertainty, involves more psychological components than simply information need. 

6.2 Main Effect of Cognitive Evaluation (RQ2 & RQ3) 

Science and technological events are often complex and controversial as highly valuable 

technology is often associated with high risk. As demonstrated in this dataset, people evaluated 

the amount of risk associated with nanoparticle application in sunscreens (Mrisk = 5.29) similar to 

the amount of benefit it can provide (Mbenefit = 5.55). However, the role of benefit evaluation has 

been historically neglected in risk information seeking studies. To understand individuals’ 
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information behavior regarding technology risks, this study measured both individuals’ risk and 

benefit evaluations of this technology as the cognitive evaluation of nanoparticle application in 

sunscreens. 

6.2.1 Seeking Intent as the Endogenous Variable 

Results of M-a to M-d demonstrate the relationship between risk/benefit evaluation and 

seeking intent. The data shows that both risk and benefit evaluation are positively related to 

information seeking intent. This tells us that people are more likely to actively seek risk 

information related to nanoparticle application in sunscreens when they believe that the negative 

outcome is severe and highly likely to happen, or that the nanoparticles in the sunscreen are 

highly beneficial to themselves. One of the many reasons benefit evaluation was neglected in 

risk communication is that benefit perception is believed to be inversely related to risk 

perception, as it is on the opposite end of the same continuum (Frewer et al., 1998). If this 

proposition is true, benefit evaluation should be negatively related to information seeking intent 

when risk evaluation is positively related to it. However, similar to the findings of a 2020 study 

by Kahlor et al. on carbon capture and storage technology, both benefit and risk evaluations of 

the technology were found to be motivators of risk information seeking intent.  

Recalling the study conducted by Bessette et al. (2014) reviewed in the previous chapter, 

benefit perception was found not to be related to the seeking intent of additional ecological weed 

management solutions. However, Kahlor et al.’s 2019 study and the current one both report 

benefit evaluation positively related to risk information seeking. Noting the subtle yet important 

difference between the types of information sought in these three studies, it appears that benefit 

evaluation increases people’s interest in the risk of the given topic. As a technology high in 

benefit is often associated with high risk, especially in innovative products and technologies that 
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people are unfamiliar with, high benefit evaluation may also trigger an individual’s alertness to 

the potential risk. It is possible that benefit evaluation actually affects risk information seeking 

both independently and through risk evaluation. Therefore, risk information seeking is activated 

as a precautionary “side-effect” of high benefit perception. High benefit perception may simply 

arouse people’s general interest in the risk topic.  

Although risk information seeking behavior could be driven by either the risk (e.g., the 

risk brought by nanoparticles to coral reefs) or the interest in the benefit (e.g., nanoparticles’ 

benefit in preventing sunburn), the power levels of each predictor are different. Between these 

two motivations, risk evaluation (ΔR2= .16) is a stronger trigger of seeking than benefit 

evaluation (ΔR2= .02). 

6.2.2 Avoidance Intent as the Endogenous Variable 

 When examining the effect of cognitive evaluations on avoidance intent, risk and benefit 

evaluations show different patterns. Examining M-e to M-h, benefit evaluation was found to be a 

positive predictor of avoidance, while risk evaluation was not.  

Risk Evaluation. Risk evaluation was found to be a non-significant predictor of 

avoidance intent in M-e, but a significant positive predictor of avoidance intent in M-f. However, 

although M-f shows a weak positive relationship between risk evaluation and avoidance, this 

model fails to predict a reasonable amount of information avoidance intent itself. Therefore, risk 

evaluation cannot be considered as an effective predictor of information avoidance intent. People 

will not intentionally avoid risk information about an event, whether they think this event is risky 

or not.  
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Benefit Evaluation. If people believe that nanoparticle application in sunscreens is 

beneficial, they will believe the nanoparticles to have a higher value and will be more likely to 

make efforts to avoid related risk information. It is worth noting that, in this study, information 

avoidance is defined as an effortful information behavior rather than a passive one. Therefore, 

benefit evaluation should not be treated as a suppressor of seeking behavior (i.e. benefit 

evaluation mitigates and offsets the power of seeking behavior, resulting in an inertia response 

and passive avoidance), because if that is the case, benefit evaluation should negatively relate to 

seeking intent in M-c and M-d. Instead, benefit evaluation works as a motivator of active 

avoidance. The author is inclined to use the concept of cognitive congruence to explain the 

underlining logic of this significant positive relation. Based on the assumption that people are 

striving to reduce cognitive dissonance, when holding a higher benefit evaluation of technology, 

people tend to avoid negative information on that topic to protect their viewpoint, as opposing 

information will challenge the opinion they hold and cause an additional cognitive burden.  

6.3 Affective Risk Evaluations (RQ4 & RQ5) 

Affective responses to the application of nanoparticles in sunscreens and their associated 

risks were measured in this study to capture people’s heuristic risk evaluations. This current 

study measured both negative (Mnegative=4.01) and positive (Mpositive=2.87) affective responses to 

the risk. As in previous research, fear, worry, anxiety, and anger were used to represent the 

negative-valence emotions, and happiness, joy, excitement, and hope were measured to capture 

the positive-valence emotions and to explore the effect of positive emotions on risk-information 

seeking. While examining the main effects, negative emotions only directly related to 

information seeking intent, while positive emotions only directly related to information 

avoidance intent. Unpleasant feelings can motivate people to learn more about risks, and will not 
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drive them away from the information. However, pleasant feelings work in the opposite direction 

and only trigger people’s avoidance intent; they do not help to facilitate seeking. Nevertheless, 

the main effects of negative and positive emotions can only provide us with a glance at their 

effects on a general level. More information can be revealed with a closer look at their 

interactions with the cognitive evaluations. 

6.4 Interactions 

The following paragraphs are organized by sets of interactions to focus the discussion of 

each set of interaction’s effects on endogenous variables. 

6.4.1 RQ6: Risk × Negative Emotion (M-a & M-e)  

Table 5 

Data summary for RQ6 

 

M-a and M-e provide an answer for RQ6 by revealing the interaction effect of risk 

evaluation and negative emotion on information seeking and avoidance. The data show that risk 

evaluation only interacts with risk evaluation when predicting information seeking, and the lower 

the risk evaluation is, the stronger the association will be between the negative emotion and 

seeking intent. When the perceived risk of nanoparticle damage to coral reefs is low, negative 

emotions work better to motivate seeking than when people evaluate the risk at a moderate level. 

However, if the risk evaluation is high, negative emotion can no longer predict seeking intent. 

This moderating effect supports the propositions from the stress coping literature reviewed 

Seek Risk
Negative 

emotion
M-a 0.23*** 0.28*** - 0.31*** - -0.19***

Low Risk      0.49***

Moderate Risk      0.31***

High Risk             n.s.

0.43

Avoid Risk
Negative 

emotion
M-e -0.16** 0.18* - n.s. - n.s. na 0.05

Negative 

emotion

Positive 

emotion
Interaction R squareDV IVs in each model Model ID Need Risk Benefit
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above: the effect of negative emotions decreases as the risk level increases. As high risk 

evaluations already increase people’s stress levels, the peak stress level will diminish the effect 

of negative emotions on motivating problem-coping strategies (i.e., risk information seeking). 

Along with this assumption, it can be proposed that negative emotion would positively relate to 

information avoidance at the high risk evaluation level; in this situation, an emotion-coping 

strategy might be triggered, and information avoidance would be chosen. However, the data 

shows that negative emotion did not encourage information avoidance at the high risk evaluation 

level as expected. In fact, negative emotions do not interact with risk evaluation when predicting 

information avoidance at all (M-e).  

6.4.2 RQ7: Risk × Positive Emotion (M-b & M-f) 

Table 6 

Data summary for RQ7 

 

M-b and M-f answer RQ7. Stress coping and risk perception literature suggests that 

positive emotion might be positively related to seeking intent when the risk evaluation is high, as 

it could mitigate the stress level, therefore motivating people to engage in risk-averse behavior 

(i.e., information seeking). However, the data fails to provide supporting evidence for this 

assumption (M-b). Positive emotions do not interact with risk evaluation when predicting 

seeking, indicating that they cannot remedy the intense stress associated with a high risk 

evaluation to promote seeking intent. 

DV Model Need Risk Benefit Negative Positive R square

Seek Risk
Positive 

emotion
M-b 0.31*** 0.51*** - - n.s. n.s. na 0.37

Avoid Risk
Positive 

emotion
M-f -0.15*** n.s. - - 0.58*** 0.15**

Low Risk       0.43***

Moderate Risk       0.58***

High Risk       0.73***

0.53

IVs in each model Interaction
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Although risk does not directly predict avoidance intent, it moderates the relationship 

between that and positive emotion by making the positive association stronger with each 

increased risk evaluation level (M-f). This interaction effect could also be explained by the 

congruence principle. For complex technology topics, such as nuclear power, people could be 

highly aware of the potential risk embedded within nuclear technology and love the clean energy 

it provides at the same time. However, risk and positive feelings point to divergent directions. 

When an individual recognizes the possible hazards that nanoparticles bring to coral reefs but 

also holds a positive feeling about their skin-protection function in sunscreens, a contradiction 

will be produced. As the risk evaluation increases, the divergence between the affective and 

cognitive will increase as well. To protect the positive feeling and diminish this discrepance, 

people are more likely to avoid additional risk-related information to manage this dissonance.  

6.4.3 RQ8: Benefit × Negative Emotion (M-c & M-g) 

Table 7 

Data summary for RQ8 

 

In the risk information seeking field, benefit remains an underexplored variable, not to 

mention its interaction effects with emotions. This study is the first to examine this interaction 

effect. Due to the shortage of relevant literature, the observed relations between benefit 

evaluation and emotions will be discussed with an attempt to provide explanations rather than 

confirm any existing propositions. 

DV Model Need Risk Benefit Negative Positive R square

Seek Benefit
Negative 

emotion
M-c 0.30*** - 0.10* 0.46*** - -0.12**

Low Benefit      0.58***

Moderate Benefit      0.46***

High Benefit      0.34***

0.39

Avoid Benefit
Negative 

emotion
M-g -0.14** - 0.23*** n.s. - 0.15**

Low Benefit        -0.18**

  Moderate Benefit               n.s.

High Benefit               n.s.

0.10

IVs in each model Interaction
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Benefit evaluation interacts with both negative and positive emotions when predicting 

seeking and avoidance. M-c and M-g provide the interaction effect between benefit evaluation 

and negative emotion to answer RQ8. Negative emotion is positively related to seeking intent, 

and this relationship gets weaker as the benefit evaluation gets higher. Thus, the more beneficial 

an individual believes using nanoparticles in sunscreen is, the weaker the negative emotion’s 

effect will be on motivating this individual to learn more about its risks. M-g shows that, 

although negative emotion does not directly predict avoidance, it appears to relate negatively to 

avoidance at the low-benefit level. Negative emotions can only reduce individuals’ information 

avoidance intent when they believe nanoparticles in sunscreen are minimally beneficial for them.  

Table 8 

Interactions for M-a, M-c, and M-g  

 

This interaction effect shows a similar pattern when predicting seeking and avoidance: 

the higher the benefit evaluation is, the weaker the effect negative emotion will have on 

prediction. Two plausible explanations will be discussed. First, although benefit evaluation also 

positively predicts seeking and avoidance, higher benefit perception could neutralize the tension 

brought by negative emotions (since benefit evaluation and negative emotion point to two 

different directions), therefore weakening its effect on motivating seeking and reducing 

M-a Seek Risk

Low Risk      0.49***

Moderate Risk      0.31***

High Risk              n.s.

M-c Seek Benefit

Low Benefit      0.58***

Moderate Benefit      0.46***

High Benefit      0.34***

M-g Avoid Benefit

Low Benefit        -0.18**

  Moderate Benefit               n.s.

High Benefit               n.s.

Interaction

Negative 

emotion

Model 

ID
DV IVs in each model
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purposeful information avoidance intent. Another plausible explanation emerges when 

combining the findings in M-a with M-c and M-g (see Table 8): the effect of negative emotion 

on promoting seeking and reducing avoidance simply decreases as the level of cognitive 

evaluation (regardless of risk or benefit evaluation) increases because cognitive evaluation itself 

is motivating enough to activate individuals’ curiosity and interest in the risk topic and drives 

them to seek related information. If people perceive a technology as highly risky or highly 

beneficial, the act of gathering related information will upsurge as well. Since this analytic result 

is salient enough, negative emotion as a heuristic cue no longer shows as much power as it did 

when people’s cognitive systems ran at a lower load. This implies that people are both emotional 

and rational. Although negative emotion has been found to be a powerful component in risk-

related decision-making, its effect still has limits. When inspecting the moderating effect of the 

cognitive evaluation on negative emotion when predicting seeking intent of a technology risk, 

the quantity of the cognitive evaluation matters more than its quality.  

6.4.4 RQ9: Benefit × Positive Emotions (M-d & M-h) 

Table 9 

Data summary for RQ9 

 

M-d and M-h reveal the interaction between benefit evaluation and positive emotion, and 

they provide answers for RQ9.  

DV Model Need Risk Benefit Negative Positive R square

Seek Benefit
Positive 

emotion
M-d 0.38*** - 0.12* - n.s. 0.15**

Low Benefit              n.s.   

Moderate Benefit              n.s. 

High Benefit     0.14 ***

0.25

Avoid Benefit
Positive 

emotion
M-h -0.20** - 0.10* - 0.57*** 0.14*

Low Benefit        0.45***

Moderate Benefit        0.57***

 High Benefit        0.68***

0.54

IVs in each model Interaction
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Table 10 

Interactions for M-b and M-d  

 

Inspecting the results of M-d, if individuals rate the perceived benefit of nanoparticles in 

sunscreen at a low or moderate level, positive emotion will neither motivate nor impede them 

from seeking more risk-related information. If individuals believe nanoparticles in sunscreen are 

highly helpful, a weak positive relationship appears between positive emotion and seeking intent. 

However, combined with M-b, the author hesitates to claim a significant relationship exists 

between positive emotion and seeking intent. Instead, the high benefit evaluation could account 

for this significance; it could be that the high benefit level arouses people’s interest in the topic 

in general, therefore amplifying the effect of positive emotion on seeking, rather than through the 

positive emotion itself.     

Table 11 

Interactions for M-f and M-h 

 

M-b Risk na

M-d Bene

Low Benefit              n.s.   

Moderate Benefit              n.s. 

High Benefit     0.14 ***

Seek
Positive 

emotion

InteractionDV IVs in each model
Model 

ID

M-f Risk
Positive 

emotion

Low Risk       0.43***

Moderate Risk       0.58***

High Risk       0.73***

M-h Bene
Positive 

emotion

Low Benefit        0.45***

Moderate Benefit        0.57***

 High Benefit        0.68***

Avoid

InteractionDV IVs in each model
Model 

ID
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M-h demonstrates how benefit evaluation moderates the relationship between positive 

emotion and avoidance intent. The data show that the higher the benefit evaluation, the stronger 

the association is between positive emotion and avoidance. The cognitive congruence principle 

could be used to explain this interaction. Different from that in M-f, this effort to avoid 

dissonance is not focused on reducing the discrepancy with increased risk level, but on 

preventing the dissonance from happening. When people evaluate a technology as highly 

beneficial and hold a positive feeling toward it, they are likely to avoid and even reject the 

negative information that might contradict their established opinion. This phenomenon can be 

easily observed in daily life. For example, people who like to eat beef and believe it is good for 

their health will avoid information about their increased risk of heart disease.  
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Chapter 7: Conclusion and Implication  

When formulating evaluations, analytic and heuristic systems will be efficiently utilized 

by the individual to help them make their decision. This function is captured by the paths related 

to risk perception and negative affective risk response in existing risk information seeking 

models. The unremitting scholarly efforts made over the last decade have provided numerous 

valuable insights to deepen our understanding of this relationship and have also brought research 

attention to the roles of benefit and positive emotion within this domain. Building on these 

endeavors, the current study strived to explore the function of cognitive and affective evaluations 

in predicting information-related behaviors and to provide a comprehensive discussion of their 

effects on seeking and avoidance within the technology risk context.  

This study is among the first to explore the role of benefit in risk information seeking. 

While the Risk and Reward Theory in information seeking has used the concept of benefit to 

explain the motivation behind seeking, it defines the concept in terms of the reward of avoiding 

the risk of not knowing (Wilson, 1995). Benefit itself has rarely been considered in terms of a 

parallel concept to risk in risk communication. However, when evaluating a given technology, 

benefit and risk are not simply reversely connected. This study finds that benefit evaluation has a 

unique effect on motivating seeking and avoidance, arguing that benefit motivates seeking 

through enhanced interest and motivates avoidance through cognitive dissonance reduction 

drive. However, the logic behind these relationships could be more complex than explained in 

this study. 

Meanwhile, this study also provides an overview of people’s evaluation of the application 

of nanoparticles in daily goods. The implications of studying the risk and benefit evaluations of 

this application go well beyond the current context, as the findings can be generalized to 
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consumers’ evaluations of other daily products. Indeed, while the scientific term “nanoparticle” 

may be unfamiliar to the general public, it is widely applicable to their daily lives, relating to 

consumables such as painting materials, electronics, skincare and cosmetic products as well as 

various house-cleaning products. However, when the benefit of this form of technology is 

evaluated, the nanoparticle itself is not the object of evaluation; rather, the evaluation is related 

to the benefit of the product this technology is applied to. Generally, the benefit here is evaluated 

in personal terms. However, when it comes to risk evaluation, the negative effect is intrinsically 

bound to the technology itself. For example, individuals may evaluate the benefit in terms of “the 

benefit of sunscreens with nanoparticles” while evaluating the risk in terms of “the risk posed to 

coral reefs by nanoparticles.” In short, the objectives of benefit and risk evaluations are slightly 

different. However, that is not to say that this study measured the wrong objectives; rather, this 

divergent evaluation pertains to the common phenomena of daily life, especially the products and 

technologies that raise environmental concerns.  

Previous research often measured individuals’ benefit and risk perceptions of a specific 

technology by directly asking for their opinions on the technology itself (e.g., nuclear power, 

gene technology, or nanotechnology) and generally suggests an inverse relation between benefit 

and risk perceptions (Fischhoff, 1995; Gregory & Mendelsohn, 1993). While this logic is 

theoretically correct, it may not be applicable in practice, as it does not effectively describe how 

individuals make their daily decisions. For example, the motivation behind an ordinary 

individual’s attempt to seek risk information related to nuclear technology is less likely to be 

linked to the fact that they are in the position to decide whether to stop or to authorize this 

technology than to the fact that a nuclear power plant may be built in their residential area. 

Therefore, when evaluating the risk and benefit of nuclear power, it is highly likely that this 
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individual is evaluating the benefit of a lower utility bill/more job opportunities in relation to the 

risk of explosion/pollution. This could explain why the current study did not observe the inverse 

relationship suggested by previous research. In fact, the participants in this study reported high 

levels of evaluation for both the risk and the benefit of applying nanoparticles in sunscreens. 

While not included in the proposed framework, the benefit and risk perceptions in this study 

were found to be positively correlated (β = .22, p < .001). This could also explain why the 

perception of both benefit and risk motivate information seeking behavior. This finding is 

important for risk communication practitioners, particularly those who work in the ethical 

consumption domain at the individual consumer level. In short, the benefits and risks of a 

specific technology could be both collective (i.e., benefit/risk to society, humanity, or the 

environment) and personal. In everyday life, the challenge for environmentalists lies in the fact 

that most environment-threatening products bring some benefit at the personal level and some 

risk at the collective level. Therefore, it is perhaps an oversimplification to describe the benefit 

perception and the risk perception of a specific technology as a single-dimension concept; 

instead, they should be viewed in terms of parallel, positively correlated criteria. Strategies that 

emphasize risk information to balance out the benefit perception may not be effective in this 

situation. In contrast, from a positive perspective, offering benefit-related information will not 

affect the consumer’s risk perception if they are already aware of the environmental risk of the 

technology/product. Otherwise said, neither the benefit perception nor the risk perception will 

negatively affect the individual’s seeking intent.  

Consistent with previous studies, risk evaluation generally remains a strong positive 

predictor of risk information seeking behavior (M-a & M-b), and the importance of this predictor 

increases in accordance with its intensity (M-a). The riskier the participants believed the 
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technology to be, the more influential the risk evaluation was on the motivation to seek 

information. Meanwhile, the less risky the participants felt the technology was, the stronger the 

effect of negative emotions on the motivation to seek information. At the same time, the risk 

does not operate as a good motivator in intentionally avoiding the information (M-e and M-f). 

Previous researchers proposed that the relationship between risk perception and information 

avoidance may be more quadratic than linear (Deline & Kahlor, 2019; Haan et al., 2016). This 

could be a possible explanation for the minimal (in terms of the R-square) yet significant 

relationship between risk evaluation and avoidance in M-e. Therefore, individuals will not avert 

their view or cover their ears when facing a risk; instead, they will actively approach the related 

information to stay ahead of the hazard. 

Benefit evaluations can be a motivational factor for both information seeking and 

avoidance (M-c, M-d, M-g, & M-h). This finding appears to point to a contradiction: how could 

the same construct positively relate to two opposite behaviors? In fact, while the positive 

relationship between benefit evaluations and seeking risk information appears to be 

counterintuitive, it can be rationalized via the technology-risk context. Like two sides of the 

same coin, high benefits generally come with high risks. Thus, benefit perceptions could elevate 

individuals' general interest in a specific topic and could increase their overall preference for 

additional information. Meanwhile, a high benefit evaluation can also result in active avoidance, 

as individuals will attempt to protect their viewpoint by refuting any threatening information. 

This perhaps suggests that, when predicting seeking or avoidance, relying on the benefit 

evaluation of a specific technology alone will not be enough for the individual to make their 

information decision.  
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The findings related to negative emotion provided additional evidence to support its role 

in risk communication. Summarizing the discussion session, negative emotion can motivate 

seeking intent in most cases, with the only exception being when the risk evaluation is high (M-

a). This further reinforces the assumption that people could become “numb” to affections when 

the risk evaluation peaks (Li et al., 2017). Negative emotion will not result in avoidance, 

regardless of the level of the risk or benefit evaluation (M-e & M-g). This contradicts the 

previous findings and propositions that state that negative emotion negatively relates to 

information avoidance (e.g., Deline & Kahlor, 2019; Yang & Kahlor, 2012;). In fact, the current 

dataset shows that, generally speaking, negative emotion is simply not related to avoidance in 

most cases. As such, when promoting risk information seeking, communication practitioners can 

continue to use negative emotions, such as fear appeal, in their campaigns. However, under 

conditions where the risk perception is already high, a different strategy must be considered. 

Positive emotions are not a good predictor of information seeking but are strongly 

connected with information avoidance. While this positive relationship between positive 

emotions and avoidance has been proposed by the PRIA and was detected in previous studies 

(e.g., Kahlor et al., 2020; Yang & Kahlor, 2012), the way positive emotion works is not as 

previously explained. While previous studies argue that positive emotions can contribute to 

seeking and avoidance behavior because they can optimize the risk evaluation and mitigate the 

high stress levels associated with the risk event to prevent any risk response paralysis, this 

mitigating effect was not supported by the current data. Indeed, if this were the case, positive 

emotion should positively relate to seeking intent (M-b) and negatively relate to avoidance intent 

at the high-risk level (M-f). However, neither of these is the case. In short, individuals do not 

make an effort to avoid the information simply because they do not need it, but because they 
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want something else. A tentative explanation here is that individuals avoid risk information when 

holding a positive affective evaluation of the risky technology for the purpose of maintaining 

their cognitive congruency. Therefore, this study casts doubts on the idea that positive emotions 

have an effect in terms of compensating for extreme stress levels to promote risk information 

seeking behavior, and suggests that positive emotions cannot be used as a remedy at the high-risk 

evaluation level when negative emotions fail to work.  
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Chapter 8: Future Direction and Limitation 

8.1 Future Directions 

In conducting this study, the author hopes to draw attention to the role of benefit in risk 

information seeking and risk communication in general to inspire future studies and to encourage 

future authors to view “risky” technology in more positive terms. Moreover, given that benefit 

evaluations relate to both seeking and avoidance, it would be interesting to incorporate both 

behaviors in the same model and to explore additional moderators or mediators in order to better 

understand under which circumstances benefit evaluations will lead to seeking and under which 

they will result in avoidance.  

Given the relationships among benefit, risk, emotion, and seeking that were revealed in 

this study, it can be stated that the former constructs activate seeking by evoking the interest in 

the related information. Yang’s (2012) study on the H1N1 vaccine trial also suggested that 

positive emotion enhances the interest in the potentially negative information. Therefore, these 

constructs may not only directly impact seeking as described in previous models but may also 

affect seeking through the information need. Future research should also involve testing the 

mediating effect of information need when investigating the relationships among cognitive 

evaluations, emotions, and information seeking.  

This study also found a plausible counteracting effect between negative emotions and 

cognitive evaluations on predicting information behaviors. That is, as the level of cognitive 

evaluation increases, the effect of negative emotions for predicting seeking behavior becomes 

weaker. This finding raises the question of whether the weights of emotion and cognition are 

dynamic when predicting information seeking behavior: when the risk and benefit are apparent, 

these cognitive evaluations will become salient beliefs that increase the cognitive need for 
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additional information. Meanwhile, when the risk and the benefit are low, people tend to 

formulate their risk response through a more heuristic route, meaning any emotion becomes 

more salient in influencing the information behavior. If this is indeed the case, a reversed 

moderating effect may also be observed -- the association between risk and benefit evaluations 

weakens as the intensity of the negative emotion increases. It would perhaps be interesting if 

future research could test this moderating effect and report additional evidence to either support 

or dispute this assumption.  

One of the goals of this study was to find remedies for high-risk situations since negative 

emotion fails to operate as an effective predictor for seeking in high- or “numbed-” risk contexts. 

Given the literature review, using positive emotion could be a possible solution here. However, 

the obtained data refuted this proposition. This raises the question of what the real remedy could 

be. With this question in mind, another promising solution surfaced after revisiting the existing 

literature. Here, when testing the effect of positive emotions, most of the studies used “hope” as 

the representative concept. Therefore, the specific appraisal tendency of each discrete emotion 

could be what either motivates or inhibits the seeking and avoidance behaviors rather than the 

valence. This could also be the case for negative emotions. Emotions such as anger, sadness, 

guilt, and shame, often reported to be associated with different appraisal tendencies, could also 

impact individuals’ cognitive evaluations and their corresponding information behavior in 

different terms (Lerner et al., 2015). The current study suggests that only focusing on the valence 

of emotion may oversimplify the role of emotions in risk information seeking and avoidance 

frameworks. Discrete emotions must be investigated separately to reveal the nuances among 

affects, cognitions, and information seeking or avoidance decisions. 
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Finally, this study relied on survey data and structural equation modeling to test the 

proposed interaction effects. To utilize the interaction effect for strategic risk communication, 

experimental studies will have to test the interaction in a stricter setting before formulating the 

effects to form persuasion strategies, such as emotional appeals in messages, in order to inform 

real-life practice.  

8.2 Limitations 

This study focused on the interaction between cognitive and affective risk evaluations 

and used a simplified model of three endogenous variables to predict individuals' information-

seeking/avoidance behavior. Information-related behavior is a complex concept that involves 

many social and psychological factors, such as the expected outcome of the chosen behavior, 

social norms, self-efficacy, and previous personal experience. As described by RISP, PRISM, 

and Planned Risk Information Avoidance model, cognitive and affective risk evaluations do not 

stand alone in risk information seeking/avoidance models; rather, the behavior is also predicted 

by the aforementioned variables. However, this covariance was omitted in this study, and this 

may have affected the results to a certain degree.  

Another limitation of this study relates to the low R-square contributed by the interaction 

between emotions and cognitive evaluations. While the reported interactions yielded significant 

results, the variance contributed by them was small. That is not to say that these interaction 

effects are too minimal to be discussed. Indeed, they help to break the effects down into specified 

levels and provide more details for a closer examination of emotions in the risk information 

seeking and avoidance field. However, when applying the findings in practice, practitioners must 

not become trapped by the details of the moderation but should rely on the main effects of 
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negative and positive emotions as a general guideline when crafting persuasive messages in their 

risk-communication campaigns.  

This study reported a low positive emotion rating toward the application of nanoparticles 

in sunscreens and their effect on coral reefs. This low rating could lead to a flooring effect for 

positive emotion and therefore suppressed its variance in the model. This low rating could have 

been produced in the measurement, as while the participants were asked to respond to the issue 

as a whole, they may have been impelled to focus on rating their emotions toward the risk. 

As planned behaviors, both seeking and avoidance were measured in terms of behavior 

intention rather than in terms of actual conduct. According to the literature related to the 

relationship between intent and behavior, the former is regarded as a good direct predictor of the 

latter when individuals have sufficient perceived behavior control. However, given the main 

focus of this study, the construct of perceived information seeking/avoidance control was not 

included in this simplified framework. The author acknowledges that this may be a further 

limitation of this work.  
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Appendix  

Appendix A 

Survey Items 

Construct Item 
Factor 

Loading 
Mean SD 

Information Need 

Please estimate how much knowledge think you NEED 

about the potential risks posed by sunscreens to coral reefs 

on a scale of 0-10. 0= I need to know nothing more, 10= I 

need to know a lot more. 

- 6.59 2.73 

Risk Evaluation 

1. On a scale of 0-10, please rate the overall level of risk 

posed to you by this issue. 0= No risk, 10=High level of 

risk. 

0.85 6.57 3.12 

2. On a scale of 0-10, how serious are the current risks to 

you personally? 0=Not at all severe, 10=Extremely severe. 
0.86 6.12 3.03 

3. On a scale of 0-10, how serious are the current risks to 

you personally? 0=Not at all likely, 10=Extremely likely. 
0.84 6.06 3.15 

4.If you were to be affected by this risk in the next year, 

how severe do you think it would be? 0=Not at all severe, 

10=Extremely severe. 

0.83 6.42 2.90 

Benefit Evaluation 

1. On a scale of 0-10, to what extent do you think sunscreen 

that contain nanoparticles is beneficial to you? 0=Not at all, 

10=Extremely. 

0.88 6.58 2.97 

2. Please rate the overall level of benefit that this type of 

sunscreens offers you. 0=No benefit, 10=High level of 

benefit. 

0.90 6.63 2.92 

3. How likely is it that you will be affected by the benefits 

of sunscreens that contain nanoparticles in the future? 

0=Not at all likely, 10= Extremely likely. 

0.72 6.37 2.95 

4.If you were affected by the benefits, how beneficial 

would they be? 0=Not at all, 10=Tremendously. 
0.82 6.63 2.82 

Negative 

Affective Risk 

Response 

Please read the following statements and indicate your level 

of agreement or disagreement.  

When I think about this issue of nanoparticles in sunscreens 

and their effect on coral reefs, I feel: 

      

1. Fearful 0.78 3.87 1.72 

2. Angry 0.75 4.18 1.75 

3. Worried 0.86 4.24 1.76 

4. Anxious 0.86 3.74 1.70 

Positive Affective 

Risk Response 

Please read the following statements and indicate your level 

of agreement or disagreement.  

When I think about this issue of nanoparticles in sunscreens 

and their effect on coral reefs, I feel: 
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1. Happy 0.97 2.66 1.88 

2. Joyful 0.98 2.59 1.83 

3. Excited 0.88 2.78 1.86 

4. Hopeful 0.66 3.45 1.94 

Seeking Intent 

The following statements refer to the risk posed to coral 

reefs by nanoparticles in sunscreens. 

Please read the following statements and indicate your level 

of agreement or disagreement. Scale 1-7, from strongly 

agree to strongly disagree. 

  

1. I intend to look for information about this risk in the near 

future. 
0.88 4.91 1.76 

2. I plan to seek information about this risk. 0.91 5.01 1.71 

3. I will look for information related to this risk in the near 

future. 
0.94 4.89 1.74 

4. I will try to seek information about this risk in the near 

future. 
0.92 5.00 1.69 

5. I intend to find more information about this risk soon. 0.94 4.88 1.72 

Avoidance Intent 

Please read the following statements and indicate your level 

of agreement or disagreement. Scale 1-7, from strongly 

agree to strongly disagree. 

  

1. I will avoid information related to this risk in the near 

future. 
0.84 3.00 1.80 

2. I intend to avoid information about this risk in the near 

future. 
0.87 2.87 1.82 

3. I intend to avoid information about this risk. 0.90 2.97 1.81 

4. I will try to avoid information about this risk in the near 

future. 
0.89 2.98 1.84 

5. I plan to avoid information about this risk in the near 

future. 
0.89 2.94 1.85 
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