
http://scx.sagepub.com

Science Communication 

DOI: 10.1177/1075547004265148 
 2004; 25; 323 Science Communication

Zamira Gurabardhi, Jan M. Gutteling and MargÔt Kuttschreuter 
 The Development of Risk Communication: An Empirical Analysis of the Literature in the Field

http://scx.sagepub.com/cgi/content/abstract/25/4/323
 The online version of this article can be found at:

 Published by:

http://www.sagepublications.com

 can be found at:Science Communication Additional services and information for 

 http://scx.sagepub.com/cgi/alerts Email Alerts:

 http://scx.sagepub.com/subscriptions Subscriptions:

 http://www.sagepub.com/journalsReprints.navReprints: 

 http://www.sagepub.com/journalsPermissions.navPermissions: 

 http://scx.sagepub.com/cgi/content/refs/25/4/323 Citations

 at Universiteit Twente on December 4, 2008 http://scx.sagepub.comDownloaded from 

http://scx.sagepub.com/cgi/alerts
http://scx.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://scx.sagepub.com/cgi/content/refs/25/4/323
http://scx.sagepub.com


10.1177/1075547004265148SCIENCE COMMUNICATIONGurabardhi et al. / DEVELOPMENT OF RISK COMMUNICATION

The Development of Risk Communication
An Empirical Analysis of the Literature in the Field

ZAMIRA GURABARDHI
JAN M. GUTTELING

MARGÔT KUTTSCHREUTER
University of Twente

This article describes the development of risk communication in the environmental and techno-
logical domain by systematically analyzing the literature as it is available through scientific
journals. In total, 349 articles published between 1988 and 2000 were analyzed, with three
research questions in mind: How can we characterize the risk communication literature? Do
trends exist in risk communication literature? and What do scientific indicators tell us about the
nature of the published papers on risk communication? The articles were sampled from the
online databases of Web of Science. Results indicate that risk communication currently is domi-
nated by a few important writers from the Western world and one very influential journal, and
that desk research/narrative essays are published most frequently. This article also observes a
steadily climbing number of publications, scientists from various backgrounds, and identifiable
nodes of high production. Several recommendations for future developments in risk communica-
tion are made.

Keywords: risk; risk communication; development; empirical content analysis; scientific
literature

Since the 1970s and 1980s, studies have indicated that the public in most
industrialized countries of the world is worrying about risk in daily life. The
global deterioration of the environment and nature, pollution and hindrance
caused by industrial activities, the storage and transportation of hazardous
materials, the probability of a serious accident in the (petro-) chemical or
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nuclear industry, or the safety of our food are a concern for many. Recently,
the fright of terrorist assaults has been added to the list of major day to day
worries.

In the early 1980s, the determinants of public risk assessments became the
main focal point of risk researchers. Those studies were performed to get a
better understanding of the public’s risk assessment, which in many cases
was found to be quite different from the risk assessment of experts or govern-
ment officials. Over the years, many different approaches were described in
the scientific literature, among them the so-called psychometric paradigm
(e.g., Slovic 2000), cultural risk theory (Dake 1992; Marris, Longford, and
O’Riordan 1998), the mental models approach (e.g., Bostrom et al. 1994),
the attitude-behavior models (e.g., Midden 1986), and the stress-coping par-
adigm (e.g., Baum, Gatchel, and Shaeffer 1983; Havenaar, van den Brink,
and Savelkoul 1999). Many of these studies indicated that the risk assessment
of laypersons was best described with subjective risk characteristics and not
with objective risk indicators. These studies also found that large groups of
people judged the risk levels of many human activities or technologies as
unacceptably high.

The insight in the determinants of public risk perception led many to
believe that communicating with the public was extremely urgent (e.g., see
Gutteling and Wiegman 1996). The idea of employing communication tools
in an attempt to cope with different hazards or risk contexts is not very
new. For centuries, different mechanisms have been used for anticipating,
responding to, and communicating about hazards—as in food avoidance,
taboos, stigma of persons and places, myths, migration, and so forth. In this
sense, communication has always been seen as an indivisible and important
aspect of risk management (Covello and Mumpower 1985; Petts 1992).
However, the term risk communication first appeared in the literature in 1984
(Leiss 1996). Since then, it has been an issue of debate among academics and
practitioners. Researchers from various disciplines from science and social
science—including engineers, medical professionals, psychologists, sociol-
ogists, and anthropologists—started to publish articles on various aspects of
risk communication. Several books and conference proceedings on risk com-
munication were published (e.g., see Bennett and Calman 1999; Covello and
MacCallum 1989; Gutteling and Wiegman 1996; Lundgren and McMakin
1998). Nowadays, in several locations in the world, one can find dedicated
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risk communication centers, a host of Web sites on risk communication avail-
able on the Internet,1 and that risk communication is part of the curricula of
master’s and bachelor’s programs.2

In this article, we will describe the development of risk communication in
the domain of environmental and technological risk by systematically ana-
lyzing the literature as it is available through scientific journals. This domain
comprises all risks to which people are exposed either individually or in
groups, that are man-made (they have an industrial or technological origin)
and have consequences for safety, health, or the environment.3

Early experiences indicate that this particular type of risk communication
is not unproblematic. The basic idea in the 1980s and early 1990s was that
understanding public risk perception would enable researchers to develop
risk communication models and experiments, and to design more effective
risk communication, which could be used by practitioners in their everyday
work. Others stated that risk communication would enable decision making
by all parties involved in health, safety, and the environment—government,
private sector, nongovernmental, and other organizations; special interest
groups; and individual citizens—and strengthen democratic processes
(Rowan 1994; Slovic 2000). These various perspectives were probably all
fueled by a definition of what is the “best” way to conceptualize risk commu-
nication. Fischhoff (1995) has described these different perspectives as a
series of communication strategies, ranging from content-oriented risk com-
munication intended to persuade, to process-oriented risk communication
involving public participation or even partnership (Chess 2001).

The early years were spent by searching for the message that would best
suit the goal of risk communication as seen in that time: to align the risk per-
ception of the public with that of the risk experts (for an example of this
notion, see Liu and Smith 1990), to reduce fear of risk-related technology,
and to diminish public resistance toward that domain of technology (for a cri-
tique of this approach, see Cvetkovich, Vlek, and Earle 1989). However, as
Kasperson (1986) has noted, the simple transfer of risk information often
becomes a political issue about the more fundamental risk questions. This
may be particularly the case when the technology causing the risks is dis-
puted. Elaborating on Kasperson’s notion, the idea grew that risk communi-
cation about a politically controversial technology should focus on the indi-
vidual’s values concerning procedural fairness, the way in which society
reaches judgments and decisions, and distributive fairness, that is, how fairly
risks and benefits are distributed over different groups in society (see Rowan
1994).
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Research Questions

Fischhoff (1995) presents a narrative description of developments in risk
communication research and literature based on his knowledge of and vast
experience with the field. Several other narrative literature reviews on risk
communication are also available (e.g., see Gutteling and Wiegman 1996;
Leiss 1996). With these reviews in mind, we want to point out that another
type of analysis is relevant for providing an understanding of the develop-
ments of an emerging discipline like risk communication. In this article, we
explore the risk communication literature to describe the quantity of scien-
tific risk communication publications and provide a basic understanding of
their content. Quantity measures, like counting the number of publications in
a certain period, may provide indications of growing or declining interests of
researchers to publish articles on risk communication. Analysis of the con-
tent, by focusing on keywords that were added to articles by the respective
authors or publishers, may provide indications about the themes of subjects
that are under investigation in a certain period of time. We will also focus on
the authorship, the most cited publications, and the most important journals
for the domain of risk communication. Furthermore, we will analyze the dis-
ciplinary affiliation of the authors, the countries and world regions where sci-
entific risk communication publications originate, and the type of scientific
methodology that is applied in the published papers.

So, in this article, we look for answers to the following three research
questions:

1. How can we characterize the risk communication literature?
2. Do trends exist in risk communication literature?
3. What do scientific indicators tell us about the scientific nature of the published

articles on risk communication?

We do so by presenting a systematic analysis of the literature on risk
communication as it is published in peer-reviewed scientific/social-scientific
journals.

Method

Selection Procedure

To gather references to published scientific articles on risk communica-
tion, we used the electronic databases ISI Social Sciences Citation Index, ISI
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Science Citation Index, and the ISI Arts and Humanities Citation Index (all
Web of Science). According to the publisher of these databases, the Social
Science database covers more than 1,700 of the world’s leading scholarly
social science journals, covering more than 50 disciplines (http://www.isinet.
com/). In the Science database, references can be found for 5,900 of the
world’s leading scholarly science and technical journals, covering more than
150 disciplines. Finally, the Arts and Humanities database covers 1,130 of
the world’s leading arts and humanities journals. The three databases partly
overlap. The journals incorporated in these databases are selected for having
peer-review systems that are designed for improving the quality of the
published articles.

The Web-of-Science databases have information available online since
1988, so we used that year as the starting point of our analysis. Our database
consists of all relevant articles published between 1988 and 2000 that are
listed in these online databases. The data were collected in August 2001 and
coded afterwards.

All databases were searched with the following Search keys, which were
developed by an independent information specialist working at our univer-
sity after being briefed about the goal of our project. The Search keys reflect
our focus on risk communication about environmental, industrial, and tech-
nological issues. Searches were performed in article keywords, titles, and
abstracts:

Topic = (risk communication or ((risk* or hazard*) and (communicati* or
warn*))) and ((environment* or industr* or technolog*) or (participation or
public involvement)).4

Only published journal articles are included in the final database used for
analysis—specifically excluded are book reviews, editorials, conference
proceedings, dissertations, books, and book chapters. All search results (the
raw data) were printed (Science Citation Index, n = 811; Social Science Cita-
tion Index, n = 512; Arts and Humanities, n = 14). The ISI databases allow for
printing a wealth of descriptive characteristics for each article, including the
title, authors, full abstract, and bibliographical data. At this stage, we
removed articles that were the following:

• double or triple references (that were available in more than one database),
• not journal articles (but book reviews, editorials, etc.), or
• not related to risk communication about environmental, industrial, and techno-

logical issues as stated in our definition of the domain.
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The final number of articles is 349. Analysis of the data was performed using
SPSS.5

Coding

For each article in our sample, we coded the descriptive variables that
were available on the ISI database printouts, and one interpretative variable
that required a coder judgment. In this article, we report on the following
descriptive variables: all author names and initials, year of publication, disci-
plinary affiliation of first author, country of first author, publication journal,
number of times others had cited the particular article in their work, and
keywords. We recoded the author/publisher keywords that are available in
the ISI databases into a set of five keywords per article. Some printouts of
articles listed only author/publisher keywords; others had both sets. When
one set of keywords was available in the Web-of-Science database, that one
was used. When both sets were available, author keywords were used.
Keywords were categorized and aggregated. We distinguished eight catego-
ries of keywords. The category “risk communication” referred to the com-
munication activities and comprised such keywords as mass media, public
involvement, participation, advertising, and persuasion. The category “type
of risk” referred to the specific risk at hand and comprised keywords refer-
ring to chemical risks, pesticides, explosives, human error, pollution, waste
issues, and so forth. All keywords relating to risk perception, attitudes,
acceptance, and their determinants were put in the category “attitudes and
perceptions.” The category “risk consequences” comprised keywords relat-
ing to health, safety, well-being, and economic consequences. “Research”
was coded for keywords relating to risk assessment, exposure-assessment,
evaluation, monitoring, and the like. “Risk policy” was coded in case
keywords referred to legislation, policy, management, and planning issues.
The category “behavior” comprised behavioral reactions, in particular seek-
ing behavioral change, prevention, rescue, and evacuation. Finally, the cate-
gory “other aspects” referred to keywords that did not fit in the above
categorization. This was true, for instance, for keywords referring to animal
health, safety, or well-being.

In this article, one interpretative variable, namely research type, was
coded by two independent observers. Research types we coded include: nar-
rative or desk research, surveys, expert consultation, and so forth. An article
was classified as desk research/narrative research when it solely describes a
review of literature or forwards a position or theoretical line of work without
describing new empirical data. An article describing new empirical data
gathered through a survey or interviews was classified as a survey, and so

328 SCIENCE COMMUNICATION

 at Universiteit Twente on December 4, 2008 http://scx.sagepub.comDownloaded from 

http://scx.sagepub.com


forth (see also Table 7 for a complete overview of research types that are dis-
tinguished). The agreement among coders was calculated after recoding a
random sample of 100 articles from the total sample of 349 articles, and was
found to be 88 percent, which is satisfactory. The researchers discussed
inconsistencies in coding per article, after which a final code was determined.

Time Phasing

In our analysis, we will look at developments in risk communication
based on the distribution of the 349 articles in our database. This means that
we will primarily focus on a statistical, pragmatic time phasing, and not one
that would be the result of an in-depth analysis of the content of the articles
based on the descriptions offered by Fischhoff (1995) or Leiss (1996). Fore-
most, our time phasing aims at two outcomes: (1) we have periods in our total
time frame of roughly equal length, and (2) we have enough units of observa-
tion (i.e., articles) per period to allow meaningful quantitative analyses.

Results

Sample Characteristics

Figure 1 presents the distribution of articles from 1988 to 2000. As we can
see, one article selected for 1988 was actually published in 1987 (due to char-
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acteristics of the ISI databases). A first glance at the distribution indicates a
rather slow start in the 1980s, with increasing numbers of articles until the
mid-1990s. Looking at individual years (see Figure 1), we observe a first
peak of 41 articles in 1995, and approximately the same number of articles
since 1997. In 1995, the journal Risk Analysis published several articles relat-
ing to a U.S. national risk communication symposium in 1994. The differ-
ence of 7 articles between 1995 and 1996 is largely due to a lessened produc-
tivity of U.S. researchers (24 articles in 1995, 19 in 1996). The number of
articles seems to stabilize since 1997. The overall picture, however, is that of
a linear increase in the number of articles between 1988 and 2000.

The distribution of articles over the years seems to warrant a time phasing
in three periods: 1987–1990, 1991–1995, and 1996–2000. However, the first
period would then only count nine cases, making quantitative analyses rather
meaningless. With this in mind, we decided for a slightly different time phas-
ing. The first period would be the five-year period 1988 (or 1987) to 1992,
which is the first indication of the new emerging domain of risk communica-
tion. Of our total sample of 349 articles, 46 were published in the years 1988
to 1992 (i.e., 13 percent). The second, also a five-year period, would be
1993–1996, in which we see a rather strong increase in number of articles. Of
our total sample, 136 articles (39 percent) were published between 1993 and
1996. The third and final period is the four-year period 1997–2000, which
seems best described as the phase of consolidation where the number of pub-
lications remains at a more or less stable rate. In the third period, 167 articles
were published (that is 48 percent of the total). The difference in distribution
of articles over these three periods is statistically significant (χ2 = 67.9, df = 2,
p < .001).

Risk Issues through the Years

The keywords were categorized into eight categories: type of risk, risk
consequences, research, attitudes and perceptions, behavior, risk communi-
cation, risk policy, and other aspects. The 279 articles with keywords
attached had a total of 1,081 keywords, which means an average of 3.9
keywords per article.

Table 1 shows a breakdown of keywords across the three periods. There
seems to be little change in the mean number of keywords per article. Most
keywords referred to risk communication (31 percent) or type of risk (21 per-
cent). Most type of risk–related keywords referred to risks in general. If spec-
ified, the risks referred to pesticides (n = 33), man-made radiation (n = 17),
and genetic engineering and household waste (both n = 11).
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There seems to be a difference between the periods in the categories of
keywords (χ2 = 24.6, p = .04).6 Interestingly, risk communication-related
keywords were most frequently observed in the period 1993–1996. To fur-
ther investigate the relationship between different keyword categories, we
used a statistical technique called correspondence analysis. Correspondence
analysis analyzes the relations between nominal variables. It visualizes the
results by representing the categories of the variables in a low-dimensional
space. Categories that “go together” are represented as points that are close in
space, while categories that do not associate are represented far apart
(Clausen 1998). It is a data-analysis technique for nominal variables compa-
rable to factor analysis, which is only applicable to interval variables.

This analysis showed the period 1988–1992 to be associated with policy-
related keywords, the period 1993–1996 to be associated especially with risk
communication (and, to a lesser extent, perception- and research-related
keywords), and the period 1997–2000 to be broadly associated with type of
risk-related, risk consequences–related, and risk perception-related key-
words (see Figure 2).

A more detailed analysis of the subset of risk communication, risk percep-
tion, and behavior-related keywords showed 485 keywords to refer to spe-
cific forms of risk communication (mass media, warnings, marketing, etc.),
risk attitudes and perception, and risk-related behavior. While testing for dif-
ferences between periods, the period 1988–1992 had to be left out due to
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TABLE 1
Number of Articles, Keywords, Mean Number of Keywords

per Article, and Frequency Distribution of the Keywords Categories

Total Sample Period

n % 1988-1992 1993-1996 1997-2000

Number of articles with keywords 279 27 109 143
Total number of keywords 1,081 100 103 412 566
Mean number of keywords
per article 3.87 3.81 3.78 3.96

Risk communication 331 31 23 35 28
Type of risk 230 21 28 19 22
Attitudes and perceptions 127 12 15 11 12
Risk consequences 100 9 6 9 10
Research 69 6 2 8 6
Risk policy 51 5 8 4 5
Behavior 27 3 2 2 3
Other aspects 146 14 17 12 14
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small numbers. The two remaining periods did not seem to differ in risk com-
munication/perception/behavior-related keywords (χ2 = 12.05, p = .21).

Authorship

A list of names of all authors in the database was compiled. In total, in the
349 articles, 769 authors were counted. Of course, the number of unique
authors is smaller because several persons (co)authored two, three, or even
more articles in the sample. We identified 11 authors with four or more arti-
cles in the sample, and 58 authors with two or three articles. Table 2 presents
the 11 most productive authors, their country of origin, and their production
and citation profile.

The most productive authors were counted 62 times in the sample.
Together, they published 51 articles. When we look at individual authors, we
see that they (co)authored 26 percent of the articles in our database between
1988 and 1992, and 16 percent to 17 percent in both later periods. This indi-
cates that the role of these most productive scientists after 1993 is less domi-
nant in the field than before. Table 2 shows that in our research period, the
well-known risk perception scientists Paul Slovic and Baruch Fischhoff are
the two most productive authors, publishing 11 and 10 articles listed in the
ISI databases, respectively. Whereas Slovic’s most productive period was
between 1993 and 1996, Fischhoff’s production was high between 1993 and
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2000. The importance of these two authors for the field of risk communica-
tion can also be concluded from the number of citations of their articles in the
database. Slovic’s 11 articles were cited in 254 other articles (not necessarily
available in the ISI database), and Fischhoff’s 10 articles in 118 other articles.
For both authors, more detailed analysis of these citations indicates that the
majority of citations is related to their publications between 1993 and 1996.
Fischhoff also has the largest number of different coauthors for his articles.
On the third and fourth places of the list of most productive authors are the
first non-American scientists in our list, both from the United Kingdom,
Lynn Frewer and Judith Petts. Their production (7 and 6 articles, respec-
tively) seems to increase over the years. Both are also frequent first authors.
Furthermore, we identified 7 people with 4 articles in the database.

In total, of the 11 most productive authors, 6 originate from the United
States and 5 from Western Europe, indicating a dominance of scientists from
these parts of the world in the domain of risk communication we analyzed in
this study. This result is supported by the data in Table 3, which presents a
breakdown of the articles in the database according to publication period and
country of the first author (of 8 articles, no country was listed in the ISI data-
bases).

In all periods, by far the most (first) authors come from the United States
or Canada, followed by authors from Western Europe, including the United
Kingdom. Almost 63 percent of the articles are based in the United States/
Canada, and almost 28 percent in Western Europe. Less frequently did we
find authors from Asia or Australia, Latin America, African countries or
Israel, or the former Eastern Europe. The number of articles from the United
States/Canada is high in all periods and more or less stable; however, in West-
ern Europe an increase is occurring over the periods.
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TABLE 3
Breakdown of First Author’s Country of Origin by Publication Period

Total in Sample 1988-1992 1993-1996 1997-2000

n % n % n % n %

United States and Canada 215 63 33 73 90 68 92 56
Western Europe, including
United Kingdom 96 28 7 16 36 27 53 32

Other areas, including Asia,
Australia, Latin America,
Africa/Israel, and former
Eastern Europe 30 9 5 11 6 5 19 12

Total 341 100 45 100 132 100 164 100
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Most Cited Articles

In our database, we coded the number of citations for each article (as per
the date of selection). Citation by other scientists in their own work is an indi-
cator of the importance of an individual article and its author(s). The articles
in the database were cited 1,315 times (in 344 articles; of 5 articles, the num-
ber of citations was not available), which makes 3.8 per article on average. Of
the articles in the database, 125 (or 36 percent) were not cited at all. Thirteen
articles (4 percent of the sample) were cited 20 times or more (see Table 4).

In total, the 13 articles listed in Table 4 gathered 496 citations (37.8 per-
cent of all citations), underlining their importance to the domain of risk com-
munication. All articles in this list of most cited articles were published in
1997 or before. Four of the articles were published between 1988 and 1992, 7
between 1993 and 1996, and 2 in 1997. There may be some bias in this analy-
sis due to the fact that articles published later than 1997 may have also gath-
ered citations in years that were not in our sample (e.g., 2001 or later). Of the
listed articles, 8 were coauthored by 1 or more of our most productive authors
(as listed in Table 1), which again signifies the importance of these individu-
als for the domain of risk communication, as defined in this article. This last
category of articles with such authors as Slovic, Fischhoff, Covello, and
Frewer focuses on risk perception issues, mental models, and trust in risk
communication, reflecting important topics addressed in this literature. Four
of the 5 other articles are also related to perception and communication
issues. They include Dake’s article on cultural risk theory and social repre-
sentation, cross-cultural risk perception, warning messages, and an article by
Kasperson et al. on the societal consequences of siting nuclear waste and
other hazardous facilities. Finally, in the list of most cited articles, we find
one (by J. B. Rose) whose focus is primarily on quantitative risk assessment
relating to waterborne disease.

Journals That Publish Articles on Risk Communication

Seven of the most cited articles were published in Risk Analysis (see
Table 4), giving a first indication that this is an important journal for the
domain of risk communication.7 In our sample, the 349 articles were pub-
lished in 183 different journal titles, which make almost two articles on aver-
age per title. Table 5 presents a list of 9 journal titles with more than 5 individ-
ual articles in our sample. Additional information in Table 5 is related to the
publication period and authorship. In these 9 journals, 30 percent of all arti-
cles in the sample were published.
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The journal Risk Analysis is represented most frequently in our sample,
with 42 articles. These Risk Analysis articles were cited quite often (12 times
on average), compared to 3 citations on average for the second journal in the
list, the American Journal of Industrial Medicine. Many of the 1993 publica-
tions in the American Journal of Industrial Medicine were part of a special
issue titled “The Methodology of Worker Notification. Proceedings of a
workshop. Vail, Colorado, August 1-2, 1991.” Furthermore, of the 42 articles
in Risk Analysis, 23 were (co)authored by people in our list of most produc-
tive authors. These data seem to point to Risk Analysis as the most relevant
scholarly source of risk communication articles in the ISI databases. In total,
these 9 journals published 27 of the 62 publications (44 percent) of the most
productive authors we identified (see Table 2).

Between 1993 and 1996, the importance of the nine journals listed in
Table 5 is most explicit. In this period, 39 percent of all articles in our data-
base were published in these nine journals. Before 1993 and after 1996, 24
percent were published in these most relevant journals.

Disciplinary Affiliation of the Authors

Of course, the choice of journal in which to publish a scientific paper is
largely determined by the scientific affiliation or discipline of the author(s)—
for example, psychologists may prefer to publish in high-ranking psycholog-
ical journals because they may have the idea that they are read by their disci-
plinary colleagues—or by the reputation of a particular journal. For that rea-
son, we analyzed the disciplinary background of each first author of the 349
articles in our database. Table 6 presents a breakdown of the articles in our
sample according to publication period and discipline of the first author (of
39 articles, no affiliation was listed in the ISI databases or could not be
coded). In all periods, the most (first) authors are from the humanities or the
social sciences, followed by authors from the life sciences. However, in the
first and second period, the first group is considerably larger than the other
groups. In the period 1997–2000, this difference no longer exists, which
seems to indicate a stable interest for risk communication issues from the
humanities and the social sciences but a continued increase in attention from
the life sciences. Increases over all three periods can be observed for the cate-
gories of technical/engineering, private labs, and interdisciplinary centers.

When we look at the data in Table 6 and take authorship into consider-
ation, it is clear that more than one-third of the most productive authors are
coded as belonging to a university-based school of humanities, social sci-
ences, and so forth. Between 13 percent and 17 percent of the most produc-
tive authors work for governmental organizations, private labs or organiza-
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tions, interdisciplinary centers, or technical and engineering disciplines. Life
sciences are a little underrepresented in the list of most productive authors (8
percent). More or less similar figures can be found for the scientists who have
published two or three articles that are incorporated into our database. In con-
trast, in the list of authors having published only one article in our database,
the life sciences are more important (28 percent) than the humanities and
social sciences (24 percent).

It was found that the categories of keywords attached to the articles were
related to the disciplinary affiliation of the first author (χ2 = 95.13, df = 35, p <
.0005). Correspondence analysis suggested that articles with research-related
keywords were associated with first authors coming from governmental
organizations, and articles with keywords falling in the category risk conse-
quences (and, to a lesser degree, in the category behavior) were associated
with first authors coming from the life sciences. The other types of keywords
and disciplinary affiliations clustered in the same area. This cluster might be
divided into two groups: articles with policy- and communication-related
keywords coming from university-related humanities and technical/engi-
neering disciplines on one hand, and type of risk-related and perception-
related keywords coming from authors from private organizations and labo-
ratories and interdisciplinary teams, on the other hand (see Figure 3).

Research Type of the Articles

Finally, we coded the type of research that was described in the article
(see Table 7). As the data indicate, almost half of all articles (43 percent)
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reflect desk research or a narrative essay. Almost 21 percent describes meth-
ods of gathering public perceptions or opinions, and a quarter refers to other
types of data analysis (case studies, experiment, content analysis, mixed
types, etc.). Since 1993, the application of the various research methods
seems to stabilize.

For all three types of authorship, the data in Table 7 indicate that desk
research/narrative essay is a frequent type of content for an article to publish.
For incidental authors, 46 percent of their publications are about desk
research/narrative essays; for authors that have two or three articles in our
sample, that number is 41 percent. These two groups of authors contribute
less to survey or interview data, 19 percent and 14 percent of the articles in
their category, respectively. For authors with four or more articles in the sam-
ple, 38 percent describes survey data or interviews, and 34 percent is
narrative or desk research.

An analysis of the relationship between the keyword categorization and
research type showed that some combinations of research type and the key-
word categories did not exist. Content analyses and experiments were not
performed in articles that had a policy-related keyword; neither were there
content analyses or mixed designs in articles that had a behavior-related key-
word. After combining cells, we did not find a relationship between type of
research design and keyword categorization (χ2 = 31.6, df = 25, p > .05).

Discussion and Conclusions

In this study, we have made an attempt to systematically characterize the
scientific literature about risk communication and to look for developments
in the past decade or so in that literature. We did this by sampling relevant
indicators of published articles listed from 1988–2000 in the Web of Science
databases. In total, we coded 349 articles.

It is our belief that risk communication is important from a societal per-
spective; it aims at exchange of information about the potential threats to peo-
ple’s health, safety, or well-being. But one of the questions we wanted to
answer is whether risk communication is also important from a scientific
point of view. Is it really, as we would like to believe, a new and emerging sci-
entific field? Before we start elaborating on some of the intriguing results of
our study, it is good to say something about the study’s scope and context to
place the results in the proper perspective. A first caveat is that we set out to
study risk communication primarily in the technological, industrial, and
environmental domain, based on the assumption that these issues are studied
from the early 1980s until the present day. This implies that developments in
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risk communication in other fields are left out of this study; we did not look at
such issues as cyber risks, health risk communication, terrorism, and so forth.
A second caveat is that we only focused on the material that is incorporated in
the Web of Science databases. One may say that a study like this is as good as
the database used or as good as the keywords assigned to an article by its
author or publisher. Based on the large number of peer-reviewed journals that
are listed in the Web of Science databases, we are convinced that our sample
provides an adequate representation of risk communication developments
from 1988 to 2000 as published in peer-reviewed journals. Although in these
databases many thousands of peer-reviewed journals are listed, it is possible
that one or two journals relevant to risk communication are not part of our
sample. We are aware of the fact that the Journal of Risk Research was not
listed in Web of Science when we gathered the data for this study. However,
this is a relatively new journal that has been published since 1998, so we
missed only three volumes (1998–2000), with a handful of articles relevant
to our study.7 In future studies, we may want to incorporate other databases as
well and perhaps broaden the scope to other types of scientific publications,
such as peer-reviewed conference proceedings, dissertations, and so forth.

Apart from the question of the scientific meaning of the risk communica-
tion literature, we wanted to characterize the risk communication literature in
the domain of environmental and technological risk, and look for signs of
developments over the years. The first thing we observed with regard to our
research questions was an increase in the number of peer-reviewed articles
over the years until 1995, after which the number of risk communication arti-
cles seems to stabilize at approximately forty per year. The years under
observation could statistically be divided into three periods—a first period
with a rather slow start, a second period with a rather strong increase in num-
ber of articles, and the third phase in which the number of articles seems to
stabilize.

Risk communication research in the studied periods is dominated by a few
important scientists who have published many articles in the period under
review and are cited frequently by other scientists (which we consider to be a
criterion for relatively influential articles and authors). The eleven most pro-
ductive authors published 18 percent of all articles in our sample; their papers
gathered 50 percent of all citations by others. Some of the most productive
authors were (co)author of eight of the thirteen most cited articles in our sam-
ple. All of the most productive authors are from the United States or Western
Europe. Looking at the whole sample, we found that 63 percent of the articles
originate in the United States and Canada, and approximately 28 percent
from Western Europe. Over the years, however, the gap in numbers of
published peer-reviewed articles between North American and European
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authors becomes smaller. In the first period (until 1992) the ratio is 4.7 to 1, in
the second period (1993-1996) it is 2.5 to 1, and from 1997 it is 1.7 to 1, for
United States/Canada versus Western Europe, respectively.

Although we found articles published in 183 different journals, the jour-
nal Risk Analysis is the dominant journal for scholarly literature on risk com-
munication. Risk Analysis published 42 of the articles in our sample (12 per-
cent), including many of the papers by the most productive or most cited
authors. The first runner-up, The American Journal of Industrial Medicine,
published 15 articles (4.3 percent). Articles published in Risk Analysis are, on
average, cited four times more frequently than articles in the other most
relevant journals.

Another indication of the relative importance of a particular scientific or
social scientific journal may be found by looking at the so-called impact fac-
tor or any of the other indicators, which the ISI organization provides on a
yearly basis on the journals listed in its databases. The impact factor indicates
the average number of citations in the past two years; presumably, the higher
the impact factor, the more important the journal is. Looking at Risk Analysis,
the journal that is most important for risk communication according to our
analysis, ISI presents impact figures for the past decade that range from
1.110 in 1991 to 1.191 in 2001, with an average of 1.384. With this impact
factor, Risk Analysis ranked in the past decade rather high in its ISI home cat-
egory “social sciences, mathematical models” (impact factors for journals in
this category ranging from 1.923 to 0.040; 2001 data). Compared to journals
in the ISI category of communication studies, it is also in the upper ranks
(impact factors for journals in this category ranging from 1.725 to 0.019;
2001 data). Journals in the category of environmental studies rank just a little
higher (impact factors ranging from 2.250 to 0.026; 2001 data).

Analyzing the disciplinary affiliation of the first author may give an indi-
cation of the scientific disciplines that are involved in risk communication
research. Almost one-third of all articles in our sample was written by
authors from the humanities or the social sciences, followed by the life sci-
ences and engineering. In the first two periods, humanities and social sci-
ences seemed rather dominant over the life sciences (period 1: 1.7 to 1; period
2: 1.4 to 1), but since 1997 the numbers from both disciplines are almost
equal. Finally, we have looked at the type of research that is described in the
abstracts of the articles in our sample. Almost 43 percent of all articles are
describing desk research or present narrative essays, that is, review articles,
articles that do not present new empirical data, or articles in which a model or
conceptualization is presented. Twenty-five percent presented data from sur-
vey, focus group, or interview research, and the rest describes various other
types of research. Narrative essays/desk research are, in all periods, the dom-

Gurabardhi et al. / DEVELOPMENT OF RISK COMMUNICATION 345

 at Universiteit Twente on December 4, 2008 http://scx.sagepub.comDownloaded from 

http://scx.sagepub.com


inant type of publication. Compared to surveys, focus group, or interview
research, the ratios are 2.3 to 1 (before 1993), 2.1 to 1 (between 1993 and
1996), and 2.0 to 1 (after 1997), which seems to indicate that narrative essays/
desk research becomes a little bit less important as a product of risk commu-
nication research. When we look at the proportion of narrative/desk research
articles compared to the most frequent type of empirical work (survey and
interview data), it becomes clear that 46 percent of the articles by incidental
authors, and 41 percent of the articles by authors that have two or three arti-
cles in our sample, are about desk research/narrative essay. These two groups
of authors contribute less to survey or interview data, 19 percent and 14 per-
cent of the articles in their category, respectively. For the group of authors
that we identified as most productive (they have four or more articles in our
sample), the ratio between narrative and empirical publications is approxi-
mately one to one (38 percent describes survey data or interviews, 34 percent
is coded as narrative or desk research). In other words, the most productive
authors also contribute relatively much to the empirical work that is needed to
test the theoretical foundation underlying risk communication.

These data present the picture that risk communication currently is dom-
inated by a few important writers from the Western world and one very
influential journal, and that desk research/narrative essays are published
most frequently. We also observe a steadily climbing number of publica-
tions, scientists from various backgrounds, and identifiable nodes of high
production. In our opinion, for risk communication to grow as a valuable sci-
entific activity, the proportion of peer-reviewed articles presenting data from
empirical research must be increased. Specifically, empirical studies in
which models and theories are put to the test will eventually have to provide a
sound foundation for the further development of risk communication as a sci-
entific activity. We feel that the discipline would benefit when a broader
range of journals publish more empirical research articles on risk communi-
cation, thus broadening the scope of risk communication to scientific disci-
plines that may be unfamiliar with it now.

Notes

1. See, for example, http://www.riskworld.com; http://www.naccho.org/general565.cfm;
http://www.fplc.edu/risk/rskarts.htm; http://www.ensr.com/services/risk/risk_comm.htm.

2. See, for example, http://www.comm.cornell.edu; http://scarab.msu.montana.edu/
ento500/topics.htm.

3. The term risk communication is also used for a large and somewhat different literature on
health risk communication. This focuses on another aspect of the management of human risk,
with its own infrastructure, including Internet resources (see, e.g., http://www.nlm.nih.gov/pubs/
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cbm/health_risk_communication.html#top). Our own interest in the particular domain of envi-
ronmental and technological risk communication, which reflects issues like waste, pollution,
chemical risks, pesticides, nuclear and radiation issues, genetic modification, and industrial inci-
dents, was the main reason to undertake the analysis presented here (see also Gutteling and
Wiegman 1996). These issues are characterized by vast numbers of people worried by the invol-
untary and often uncontrollable nature of the risks they are exposed to. In contrast, we did not fo-
cus on risks that people take voluntarily, like smoking or other forms of risk-taking behavior.

4. Considering a comment of one of the reviewers related to the search methodology, we in-
vestigated the impact a change of the keywords would have on our sample of relevant articles.
Following one suggestion, we studied the effect of removing specific terms like pollution, nu-
clear, or waste from the search string at the level where the risk communication domain (environ-
ment* or industry* or technolog*) is defined. The terms pollution, waste, and nuclear were con-
sidered relevant search keys and added to the search string based on an inspection of the 2001 ver-
sion of the Thesaurus for Psychological Index Terms, which helps to query online databases of
scientific literature like PsycINFO and others systematically. This thesaurus is published fre-
quently by the American Psychological Association. After the reviewer’s comment, we checked
whether any of the articles in our sample referring to nuclear, waste, or pollution would not have
been selected when these terms were not in the search string. This was not the case. It appeared
that the articles on these issues were all written within the context of risk communication, and
that this term was present in either keywords, abstract, or title of these articles. So these articles
would have been selected anyway. For that reason, we decided to leave out these more specific
search keys from our search string.

Following a second reviewer suggestion, we made changes in the key search by using partici-
pation as a keyword at the same level of hierarchy as communicationand warn, as given below:

TS = (risk communication or ((risk* or hazard*) and (communicati* or warn* or partici-
pation))) and (environment* or indust* or technolog*)).

The total number of the articles that appeared was downloaded and saved in the Endnote pro-
gram, in which our first database was also saved. Using Endnote, we looked at the articles that
matched and the differences between the two databases. The difference was 528 articles. We
checked the titles and abstracts of a random sample of 217 articles for applicability to our study.
Of this, only 8 cases resulted as relevant. The remaining 199 articles pertained to risk assessment,
health risk, or other not pertinent topics. We checked the rest of the (528 minus 217) articles by
just looking at their titles. Only 6 articles seemed relevant. Based on a brief analysis of the 14 arti-
cles, we concluded that their incorporation in the study would not have had a major impact on the
results or conclusions of the study.

5. Upon e-mail request to the authors, a list of all 349 articles is available to readers of Science
Communication.

6. The chi-square statistic requires independency of observations. One might question
whether this is the case here. Lacking an alternative, the chi-square statistics is interpreted as an
indication of the existence of a significant relationship.

7. Another dedicated risk journal was not listed in the ISI databases at the time when our sam-
ple was taken, namely the Journal of Risk Research. This journal, first issued in 1998, is the offi-
cial publication of the Society for Risk Analysis Europe and Japan and is intended to be the Euro-
pean and Japanese counterpart of Risk Analysis, which is the official publication of the Society
for Risk Analysis International. It is important to stress here that this exclusion is not by choice of
the researchers but by the fact that the publisher or editor of the journal or the ISI organization de-
cided not to incorporate it in one of the databases. The three volumes of the Journal of Risk Re-
search (1998–2000) contained 99 entries, including 83 articles. Of those 83 articles, 9 would
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have fit in our search key. Seven articles were contributed by European authors, and 2 by U.S. au-
thors. Seven of the most productive authors and 4 in the list with two or three publications also
produced these 9 articles.
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