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Introduction

The concentration of polluting activities in urban centers is one of the causes of
the emergence of contaminated sites. These areas are a specific case of degraded lands,
where there is contamination of one or more environmental compartments such as soil,
air, surface water, or groundwater. Contaminants can be chemicals fromvarious sources,
such as improper storage and disposal, leaks in production processes and tanks, and ac-

cidents (ARAUJO, 2014; ARAUJO-MOURA; CAFFARO FILHO, 2015).

Thus, these sites are environmental liabilities that can pose risks to ecosystems and
human health. In the state of Sdo Paulo alone, according to the registry of the Sdo Paulo
Environmental Company (Cetesb), there were a total of 6,585 contaminated sites in 2022,
of which 1,996 are considered rehabilitated (CETESB, 2022). Depending on the hazard
degree and contaminant type, some sites may present high toxicity and carcinogenicity.
In these cases, there may be an increase in the incidence of malignant neoplasms and
congenital diseases in populations exposed to such liabilities (PANAGOS et al., 2013;
SILVA, 2007; SPINOLA, 2011). These populations are potentially exposed to risks.

The term “risk” cannot be easily defined and remains a subject of debate (LIEBER;
LIEBER, 2002; RODRIGUES; ZANIRATO, 2018). The probabilistic approach is com-
monly adopted for characterizing and quantifying risks in some fields of knowledge, such
as engineering and epidemiology, while qualitative characteristics of risk are valued in the
social sciences, considering cultural and social perspectives (AREOSA, 2008; QUEIROS
et al., 2006). Risk is typically associated with the concept of uncertainty (BECK, 1986).
However, in national legislation, risk has a probabilistic nature and disregards social and
cultural factors, as seen in Decree No. 59.263/2013 (SAO PAULO, 2013) and Resolu-
tion of the National Environment Council (Conama) No. 420/2009 (BRASIL, 2009).

According to current national standards, the management of contaminated sites
comprises a set of activities that ensure the identification and quantification of risks and
the adoption of appropriate intervention measures to reduce risks to acceptable levels
for human health and the environment (SAO PAULO, 2013; FEAM, 2016). The levels
considered acceptable or tolerable for human health risks are defined in legislation for
carcinogenic and non-carcinogenic contaminants as the probability of an additional case
of cancer occurring in a population of 100,000 and the absence of proven deleterious

effects on human health, respectively (BRASIL, 2009).

In the context of risk management, communication plays a fundamental role as
it enables dialogue among stakeholders and the creation of better coping conditions for
the affected community. Therefore, it reduces risks to human and environmental health,
contributing to the maintenance and protection of public well-being and future uses of

these sites (BRASIL, 2009; FISCHHOFFE 2009, LOURENCO; MARCHIORI, 2012;
TEIXEIRA; MOTTA; MORAES, 2016; NIELSON; KLEFFNER; LEE, 2005).

The way risks are communicated has undergone profound transformations over
time (LEISS, 1996; FISCHFFOR, 1996; VICTOR, 2015; LOURENCO, 2015). Ini-
tially, the affected public was considered a passive recipient of information provided by
managers. Gradually, those affected began to participate in decision-making related to
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risk management in contaminated sites. Thus, communication strategies shifted from
persuasive to integrative and participatory approaches (LOURENCO, 2015; VICTOR,
2015), corresponding respectively to two perspectives on risk communication described
in the literature: technical risk communication and democratic risk communication

(FIORINO, 1989; ROWAN, 1994), simplifying something that is recognized as complex
(FIORINO, 1989).

The technical view of risk communication is based on the idea of a knowledge
deficit among the affected population and occurs in a unidirectional manner — from
experts to the affected community. This approach consists of translating data with the
aim of informing and educating, in order to bring about behavioral change and assure
the population that the risk in question is acceptable (RAMIREZ-ANDREOTTA et al.,
2014; ROWAN, 1994). Implicitly, it attributes rational and valid knowledge to experts,
considering it superior to the knowledge and judgments of the affected population. From
this perspective, failures in risk communication are attributed to fear, irrationality, and
other emotional factors of the affected population, rather than to the ineffectiveness of
the communication performed by experts (FIORINO, 1989; RAMIREZ-ANDREOTTA,
2014).

In contrast to the technical model of risk communication, there is democratic risk
communication, which is based on bidirectional dialogue and grounded in political issues,
such as familiarity and acceptance of risks, whether risks are voluntary or imposed, and
equity in the distribution of risks and benefits among stakeholders (FIORINO, 1989;
ROWAN, 1994).

Historically, the technical model of risk communication has been dominant,
although it has been criticized for being ineffective and marginalizing the affected popu-
lation from the risk management and communication process. It should be emphasized
that when this form of communication is adopted, those affected by the risk become

more vulnerable in terms of understanding the risk and, consequently, confronting it (DI
GIULIO et al., 2010; VICTOR, 2015).

Listening and open dialogue as communicative processes are strengths of the
democratic model, as they prioritize the concerns of the involved parties with less deci-
sion-making power. It is important to highlight that risk management strategies are more
effective when different stakeholders participate in their management because everyone
who lives with risk has some capacity to discuss it. From this perspective, decisions about
risk are as important as the probability and acceptance of risks (ROWAN, 1994).

However, the democratic model also has weak points and flaws. Although demo-
cratic risk communication is based on listening and popular participation, it does not
guarantee fair and equitable solutions, nor does it ensure a minimum understanding of the
problem to be addressed. Moreover, inadequately developed negotiation skills can result
in ineffective risk management procedures. It should also be noted that full participation
of the affected population may not occur due to inequalities and the absence of rules
(ROWAN, 1994). Despite these limitations, for the development of this research, it was
considered that democratic risk communication represents an alternative with greater
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potential to generate positive outcomes for the parties involved in the process.

Thus, despite its importance, risk communication may not develop efficiently in
some situations, leading to problems in contaminated sites management. For example, Di
Giulio and colleagues (2012) identified errors in the risk communication conducted in
cases of contamination in the cities of Adrianépolis (PR) and Santo Amaro da Purificagao
(BA). Among the errors and mistakes, the absence of an adequate risk communication
plan stands out, as it did not consider different aspects of the site —for instance, the sense
of belonging to the place where individuals lived and the breakdown in trust between the
parties involved were not taken into account.

Some issues considered important for efficient risk communication include the
autonomy of the involved public based on the availability of information (GENUIS;
JARDINE, 2015); contextualization and encouragement of dialogue (RAMIREZ-AN-
DREOTTA etal., 2014); and the analysis of risk perceptions (SATO, 2015). Efficient risk
communication provides individuals with a means of participating in risk management.
It begins with the provision of clear, objective, consistent, and complete information,
which tends to contribute to making individuals engaged, informed, cooperative, and

interested (COVELLO, 2011).

Studies addressing risk communication in contaminated sites and the perspectives of
the actors involved in this process are scarce. Therefore, understanding aspects considered
important for risk communication by those involved can contribute to the development
and improvement of the norms that guide the process. In this regard, the present study
aims to investigate which parameters are relevant for efficient risk communication in con-
taminated sites, according to the perspectives of different groups involved in the process.

Methodology

In order to understand different perspectives on what constitutes effective risk
communication, the Q-methodology was used, which is a specialized technique for
studying people’s viewpoints and subjectivities. This involved presenting statements that
were evaluated by the research participants, known as “judges,” and the results of these
evaluations underwent inverted factor analysis. In this way, the statements assume the
role traditionally occupied by the subjects of a study (BROWN, 1980), with the quantity
of statements being more important than the number of judges.

To create the statements, information was gathered from the literature and inter-
views with individuals experienced in contaminated site management and risk communica-
tion. These individuals included environmental consultants, researchers in the field, and
responsible parties for contaminated sites, who were selected based on recommendations
and their involvement in previous risk communication processes. Based on the collected
information, 67 statements were created (referred to as the Q-set) (OLIVEIRA 2020),
categorized into six groups according to their content: (1) Communication strategies;
(2) Transparency of information; (3) Economic aspects; (4) Relationship between the
involved parties; (5) Legal aspects; and (6) Aspects related to human health. It is im-
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portant to note that the Q-set should be broad enough to represent different viewpoints
while also being concise enough to prevent participant fatigue. Therefore, the number
of statements in this study was considered appropriate.

A matrix (Q-grid) with 67 fields was created, divided into 11 columns with a range
of values from +5 indicating greater agreement to -5 indicating lesser agreement. The
67 statements were printed on laminated cards, and the matrix was printed on AO-sized
paper to facilitate the visualization and organization of the cards (Figure 1). It is worth
noting that the matrix can be created and presented in various formats or even admin-
istered electronically, with the researcher selecting the most suitable form for the study.
The statements underwent a pre-test with three individuals from the target audience.
After the pre-test, some statements were modified, and therefore, these individuals were
not included in the final target audience of the research.

Figure 1 — Materials used in the research. a) Example of cards; e b) Q-Grid.

Source: the authors, 2023.

The target audience of the study (referred to as the P-set) consisted of individuals
from four groups: 1) individuals affected or potentially affected by the risk of four dif-
ferent contaminated sites in the Metropolitan Region of Sdo Paulo (A); 2) consultants
working with contaminated sites (C); 3) responsible parties for contaminated sites (R);
and 4) representatives from environmental agencies (P). Each individual was identified
by a letter (A, C, R, or P) indicating their group, followed by a unique number to dif-
ferentiate them from each other.

At the beginning of the interview, a form was filled out to gather information
about the profile of each interviewee, including questions about gender, age, educational
background, and years of experience with contaminated sites. The participants were also
asked to rate their own knowledge of risk communication on a scale of O to 10, based on
their experiences and familiarity with the topic, without providing specific evaluation
parameters. Subsequently, the participants in this research were given instructions on
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the procedures and were provided with all the cards (Q-set), randomly organized, and
the Q-Grid. The matrix was filled out by each participant according to their degree of
agreement or disagreement, by placing each statement in a space within the matrix, con-
sidering the guiding question: “Given that risk communication is one of the basic principles
of contaminated sites management, which of the following statements represent effective risk
communication from your point of view?”

At the end of each completion, which took approximately 50 minutes, the matrix
was identified and photographed. The data were analyzed using statistical analysis soft-
ware PQMethod ®, following the methodology proposed by Brown (1980; 2004). The
statistical analysis allows for the identification of clusters of individuals who share similar
viewpoints on the investigated topic, referred to as factors. Thus, each factor represents
a common or closely related viewpoint of a group of individuals, distinct from the others.
After identifying the factors, factor loadings for each individual were calculated, indicat-
ing the coefficient of relationship between each individual and the established factors.
Following Brown’s guidelines (2004), individuals with factor loadings above 0.44 were
considered significant.

Results and Discussion

A total of 24 individuals were interviewed, 13 males and 11 females, achieving a
ratio of 2.7 statements per research participant (referred to as judges), a number within
the recommended range for the Q-method (WEBLER; DANIELSON; TULER, 2009).
Among the total number of interviewees, Group C had the highest number of partici-
pants (eight in total), followed by Group A (six individuals). The remaining groups had
five individuals each, as described in Table 1. Only two of the interviewees, both from
the group of those affected or potentially affected by the risk, did not have a completed
undergraduate degree. Among the total interviewees, 54% (n=13) were engineers, and
12% (n=3) had degrees in geology. Other fields of study included biology, environmental
sciences, environmental management, and education/pedagogy. The participants from
the environmental agency had more experience in working with contaminated sites and
had the highest number of individuals with doctoral degrees (three out of five). Inter-
estingly, this group gave themselves the lowest average rating in the self-assessment of
their knowledge of risk communication. The members of this group may consider the
subject highly complex, making it difficult to have a high level of knowledge about it.
However, it is worth noting that no group rated themselves as having a very high level
of knowledge on the subject.
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Table 1 — Individuals profile by group

A Time of experi- Self assessment of
ver- . ) o
To-  Fe- ence in contami-  knowledge in risk
Group Male age age . >

tal  male nated sites man- communication (0

(years)
agement (years) -10)

Affected or poten-
tially affected by the 6 4 2 34.6 - -
risk (A)
Consultants (C) 8 2 6 35.2 12.6 6.6
Responsible for con-
taminated sites (R) > 4 ! 365 3.6 26
Environmental o 55, 20.8 3.8
agencies (P)
Total 24 11 13 34.6 - -

Source: the authors, 2023.

From the statistical analysis, five factors were identified, representing a common
perspective, and individuals were associated with these factors according to factor load-
ings. In the Q technique, factors are usually named based on the characteristics of the
statements that compose them, extracted from the statistical analysis. Thus, Factor 1
was named the “Trust’ factor, referring to the credibility given to the words of others,
transparency of information, and cooperative relationships among the involved parties.
Factor 2 was named ‘Secure Communication,’ relating to the means and methods by
which risk communication occurs, avoiding, for example, generating panic. Factor 3 was
named ‘Dialogue’, indicating an exchange of information between the parties. Factor 4
was named ‘Partnerships’, concerning the collaborations that can be established among
the stakeholders in risk communication. Lastly, Factor 5 was named ‘Health’, relating to
communication aimed at minimizing health risks. Factor 4 had the highest number of
individuals (n=7), followed by Factors 1, 3, and 5 (n=5), and finally Factor 2 (n=4).
Two individuals were associated with two factors: C3 with Factors 1 and 2, and A5 with
Factors 4 and 5.

None of the studied groups concentrated solely on a single factor (Figure 2; Table
1). Group P was distributed across a smaller number of factors (two factors - 1 and 4),
while Groups C and A were present in four out of the five factors (C in Factors 1, 2, 4,
and 5, and A in Factors 1, 3, 4, and 5). Group R was the only group with no individuals
in Factors 1 and 4, whereas Group P did not have any individuals in Factor 5. Interest-
ingly, these two groups (P and R) were never in the same factor, highlighting that the
priorities valued by managers and those responsible for environmental liabilities (P), and
the representatives of environmental agencies (R) in risk communication are distinct,
possibly due to having different objectives with risk communication. The individuals from
environmental agencies were found in the “Trust’ and ‘Partnerships’ factors, indicating
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a focus on closer collaboration among the involved parties. On the other hand, those
responsible for the areas seek security for their actions, mainly through the provision of
information.

Figure 2 —Distribution of individuals by factors, being A: affected or potentially affected
by the risk; C: consultants from contaminated areas; R: managers and people responsible
for environmental liabilities; and P: representatives of environmental agencies
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Source: the authors, 2023.

The variables of the interviewees’ profiles by factor are presented in Table 2. The
main trend observed is a higher average age and professional experience in Factor 1
(Trust). However, this is directly linked to the higher presence of individuals representing
environmental agencies in this factor, proportionally. It was also found that within the
same factor, there are individuals under the age of 30 and others over the age of 50. The
same applies to the other variables. Thus, it can be concluded that it is not possible to
establish a direct relationship between the profile variables and the factors. This is likely
because, with the use of the Q technique, individual differences among the research par-
ticipants - the judges - tend to be of lesser importance than the obtained results related
to the judges’ evaluation of the subject, corresponding to the identified factors.
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Table 2 — Relationship of factors with variables age, time of experience with
contaminated sites, self-assessment of knowledge in risk communication

time of experience with conta-  Self-assessment of knowledge
Factor Age (years) . . L .
minated sites (years) in risk communication
1 53+ 11 27 £9.1 4.6 =25
2 35+9.2 7,3 =83 6.6 1.1
3 32+ 10 L1 1.0 46 =122
4 40 = 10 14 £5.2 50%x23
5 39+173 11 =40 63 =20

Note: The self-assessment consisted of the participant assigning himself a score between 0 and 10, with
higher scores indicating greater knowledge on the subject.

Source: the authors, 2023.

Factors: Common Viewpoints

Based on the statements associated with each factor, the distinguishing points of
view for each factor are presented below.

Factor 1 — Trust

Factor 1 represents the point of view of five individuals: P1, P3, C3, C7, and A3.
The individuals in this factor consider information transparency as a priority in maintain-
ing a relationship of trust between the parties involved, as well as showing an interest in
problem resolution.

The framework established by Factor 1 is supported by Covello (2011). According
to this author, honesty, openness to dialogue, and transparency are some of the require-
ments for effective risk communication. Trust and transparency are values that are built
through ethical, consistent, and conscious actions, such as valuing and listening to those
involved and communicating reliable messages. Transparency of information is an im-
portant characteristic of risk communication in contemporary times, as it can promote
and/or enhance trust and credibility among the involved parties.

The legal aspects of risk communication are also relevant in this factor. According
to the individuals in Factor 1, guidance from environmental agencies, such as specific
and detailed regulations on how to conduct risk communication, should be followed.
However, in the country, there are no regulations that guide risk communication or
metrics to evaluate the effectiveness of the actions taken. This can lead to inefficient risk
communication, especially detrimental to the affected population, highlighting the need

Ambiente & Sociedade . Sao Paulo. Vol. 26, 2023 - Original Article 9 de 22



OLIVEIRA, COSTA and FREITAS

for stakeholders, potentially coordinated by the government through its environmental
agencies, to establish norms and guidelines for risk communication.

In this factor, there is also a rejection of risk communication from the beginning of
the contaminated site investigation. According to some interviewees, this rejection arises
because, in the initial stages, the data is still incomplete, preventing a comprehensive
understanding of the situation. There is also a rejection of communication regarding
the environmental impacts caused by the planned remediation in the area. This may be
because the assessment of remediation impacts is still a relatively recent topic, particu-
larly in Brazil, and often considered secondary compared to the benefits of eliminating
contamination risks (BRAUN et al., 2020).

Factor 2 — Secure Communication

The “Secure Communication” factor reflects the point of view of four individu-
als - C3, C4, C6, and R1 - who consider it essential to adopt strategies to prevent panic
among the affected population and to address rumors related to the contaminated site.
The individuals in this factor also reject communication through long-distance media
channels (social media, websites, print and digital media), indicating a preference for
in-person risk communication with groups and representatives of the involved parties,
which they consider more important than other forms of communication.

This position aligns with the fact that when risk information is disseminated
through news media, it often focuses on negative situations, conflicts, and dramas, which
can alter the meaning of the message and negatively shape the risk perception of those
involved. Furthermore, “many risk-related news stories contain substantial omissions or
present simplistic views, distortions, and inaccuracies” (VELOSO NETO; AREOSA,
2017, p. 142, translated)

The individuals in this factor show a slight rejection of openly providing information
to the public, as well as offering information about potential health impacts on the affected
population. On one hand, these facts can be seen as non-transparent communication,
but on the other hand, they can be viewed as a strategy to prevent panic, for example,
by informing affected populations, whether potentially or not, that contaminants from
contaminated areas often have carcinogenic effects and pose other cumulative health
risks (HOU; AL-TABBAA, 2014). In this sense, it can be noted that in cases involving
the risk of serious diseases, there is a subjective limit between the provision of information
and avoiding panic among the affected population.

Factor 3 — Dialogue

Despite representing different viewpoints, the factors can contain similarities among
them. Factors 2 and 3 share similarities in statements with a higher indication of agreement
(close to 54). For example, both consider it important to provide guidance on how to
avoid exposure to contaminants and prioritize compliance with legal requirements. This
factor is composed of five individuals — A2, A6, R2, R4, and R5 - and it concentrates
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the majority of group R, with three individuals. This factor is the only one that does not
include any individuals from group C. Thus, it is possible to affirm that dialogue and
public participation in risk communication are not seen as a priority for individuals in
group C (consultants), who likely practice a more technical form of risk communication.

The individuals in this factor stand out for considering important the dialogue
among stakeholders, without specifying how it should occur. It is the only factor that
does not reject the idea of creating space for everyone to express their opinions on the
environmental remediation strategy and share their views, concerns, and expectations.
These results align the individuals in this factor with democratic risk communication. This
is in line with what Martini Janior (1995) states: there is a need for risk communication
models based on dialogue and capable of integrating the interests, values, and concerns
of the actors involved in decision-making, where representatives from different parties
participate in the risk communication process, in order to encompass the various nuances
that surround the risk.

Although not listed as one of the most important points, Factor 3 also stands out
for valuing the communication of the contaminated site’s history and preserving the
perception of the area’s safe use, even after environmental remediation.

Factor 4 — Partnerships

The “partnerships” factor represents the viewpoint of seven individuals: Al, A5,
Cl1, C8, P2, P5, and P4, who consider important the establishment of partnerships for
risk communication in contaminated sites. The selection of representatives from each
involved party and joint communication with departments and environmental agencies
are other important points for these individuals.

This group considers it equally important to communicate the contaminants
present in the area and the risk to which affected individuals, whether potential or not,
are exposed. When these aspects are not considered, risk communication tends to be
less effective. An example described in the literature that seems to fit this situation is
the contamination of the Basf/Shell companies in Paulinia (SP), where the companies
did not provide information about the risks present in the contaminated area, nor did
they take care of the health of the affected individuals. These facts triggered feelings of
helplessness and of being harmed among the affected population (LOURENCO, 2015).

Within this factor, maintaining the image of the institution responsible for the
contaminated site should not be one of the objectives of risk communication.

Factor 5 — Health

In Factor 5, concern for the health of those involved is considered a matter of great
importance. Therefore, Factor 5 is named “Health” and is common to five individuals - A4,
A5, C2, C5, and R3. In this factor, importance is given to investigating, informing, and
communicating the potential health impacts on the affected individuals. Transparent risk
communication that complies with all legal requirements is also considered important,
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even in the absence of a well-established normative framework.

Chart 1 presents the groups of stakeholders analyzed in this research and the fac-
tors in which they are distributed.

Chart 1 — Groups of stakeholders analyzed in this research and the
factors considered important for effective risk communication

Source: the authors, 2023.

Consensus statements

The correlation between factors justifies the presence of statements that do not
distinguish themselves in any of the factors, known as consensus statements. There can
be consensus in agreement, in which all groups agree on the importance of the statement;
consensus in disagreement, corresponding to statements with which all groups disagree;
or consensus in neutrality of the statement. In this study, three consensus statements with
significance p > 0.5 were identified, one indicating agreement and two indicating neu-
trality. In addition to the consensus statements, several other statements were identified
that show agreement in four out of five factors, referred to as relevant statements. These
are also mentioned as they represent important points for the majority of those involved.

The consensus of agreement among all factors is the importance of adapting lan-
guage to different audiences. Regarding communication strategies, social networks are
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not indicated as an appropriate means of risk communication, being rejected by Factors
2, 3, and 5, and considered irrelevant for Factors 1 and 4. It is noteworthy that Factors
2, 3, and 5 include all individuals from the group responsible for contaminated sites.
Therefore, it is one viewpoint of this group. Most of the factors also consider communi-
cation through the institution’s website and email as irrelevant (rejected by Factor 1).
Newspapers and magazines are rejected by Factors 2 and 5 and considered irrelevant by
the others. There is also a rejection of providing information through radio for Factors 1,
3, and 5, and is irrelevant for the other factors. Individual risk communication is rejected
by Factors 2, 3, 4, and 5, and considered irrelevant by Factor 1. Furthermore, conducting
risk communication in a non-individualized manner is a common viewpoint among all
individuals responsible for managing contaminated sites, and those affected or potentially
affected by the risk. This may be the case, from the viewpoint of those responsible for
managing contaminated areas, because non-individualized communication can enhance
communication security by minimizing rumors, as it ensures that everyone receives the
same information, in addition to reducing costs. In the case of those affected or potentially
affected by the risk, it is possible that they perceive themselves as less vulnerable with
risk communication conducted in a more group-oriented or collective manner, where
incompletely communicated information, for example, would have a greater chance of
being identified by the group.

One consensus of neutrality is to clarify what acceptable risk is. In the words of one
of the interviewees, “the acceptability of risk should be defined by those experiencing it”
(individual belonging to group R, male, 49 years old). Risk acceptance is influenced by
social, cultural, and sometimes individual contexts. For example, when a person is more
vulnerable to risk due to a health problem, their perception of it will likely diverge from
the definitions established by others involved in risk analysis.

The third consensus statement, also of neutrality, relates to communicating strate-
gies for mitigating environmental and social damage, without any notable acceptance or
rejection within the set of statements.

Additionally, when analyzing Chart 1, it can be observed that representatives from
the environmental agency and affected parties are distributed among Factors 1, 3, 4, and
5, which give greater importance to risk assessment and communication actions related
to health. Thus, it can be stated that this is a common viewpoint among individuals from
the environmental agency and those affected by the risk. Only Factor 2 does not consider
any statement related to health assessment of the affected individuals to be important,
with most statements of that nature being considered irrelevant.

Furthermore, all factors demonstrate neutrality regarding the provision of health
teams and the promotion of health education strategies for the community. It should be
emphasized that this data does not invalidate the importance given to the health of those
affected, as described in Factor 5, but it shows that priority is given to investigating and
communicating health aspects, without defining more direct and assertive actions. Ad-
ditionally, community-based health promotion strategies are not valued, even though they
could be an alternative for dealing with these cases. This reflects what is usually done in
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contaminated sites, where some health procedures have been developed for specific cases
of contaminated areas, involving institutions such as municipal governments and the
Ministry of Health through the Unified Health System (SUS), as in the case of Mansoes
Santo Antonio neighborhood (MUNICIPALITY OF CAMPINAS, 2007).

For individuals in Factors 1, 3, 4, and 5, the institution responsible for the contami-
nated site should not have autonomy to conduct risk communication, which is considered
irrelevant for Factor 2. Consistently, the same individuals in these factors see the need
to comply with legal requirements. This is also the viewpoint of the group representing
environmental agencies, as well as three out of four individuals from the group of those
affected or potentially affected by the risk, and four out of five individuals responsible
for managing contaminated sites.

It is noteworthy that in all factors there is rejection or indifference among the
stakeholders regarding environmental remediation strategies. Therefore, this corresponds
to a common viewpoint, including those affected or potentially affected by the risk. This
consensus among different stakeholders may be related to the perception that the af-
fected individuals supposedly lack technical knowledge about environmental remediation
methods. This is an element that characterizes technical risk communication. However,
in many situations where contamination is present in residences or their vicinity, remedia-
tion strategies can directly affect the routine of these people, and at least in this aspect,
they are fully capable of expressing their opinions.

The need to safeguard the aesthetics of contaminated sites was considered irrelevant
by Factor 1 and strongly rejected by the other factors.

The notion of saving financial resources in risk communication is unanimously
rejected by all factors, particularly Factors 1 and 4, which strongly oppose this idea. Ad-
ditionally, these two factors also reject the communication of economic impacts. Upon
examining Chart 1, it becomes evident that individuals in group P are exclusively concen-
trated in Factors 1 and 4, indicating a shared perspective within group P. In other words,
the representatives of the environmental agency do not consider it crucial to communicate
the economic impacts to those affected during risk communication.

Chart 2 provides a comprehensive overview of the distinguishing features of each
factor and presents the consensus statements.
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Chart 2 — Summary of factor characteristics, consensus and relevant
statements identified as important for effective risk communication

Factor Important Not important
Seek transparency in communication
Communicate the environmental impacts
1 Promote trust between the parties involved caused by the remediation
p Y
Trust Show interest in solving problems Communicate risks from the beginning of
investigation actions
Comply with legal requirements
Do not generate panic and/or rumors
2 Promote communication through open
Clarify forms of exposure to contaminants print and digital media
Secure and actions to minimize risks
Communication Make information openly available
Show interest in solving problems
Promote dialogue between the parties
Clarify ways of exposure to contaminants
3 and how to minimize risks Distribute printed material
. Comply with legal requirements . . .
Dialoque Analyze the satisfaction of those involved
Communicate the history of the site and
preserve the perception of safe use of the
area
Elect representatives of each party involved
4 . L .
Arqculate communication togethg 1 with Preserve the image of the institution that
environmental bodies and secretariats ; )
. owns the contaminated site
Partnerships
Communicate what are the contaminants
and forms of exposure
Prioritize the health of those affected: moni-
tor and communicate results Communicate the environmental impacts
5 caused by environmental remediation
Inform the time needed to reduce risks
Health Communicate the risks from the beginning
ealt Seek transparency of the investigation of the contaminated
area
Comply with legal requirements
Minimize costs
Consensus Adjust the language for different audiences Make the communication individually
and relevant . R i ible institu-
Communicate the health implications of Give autonomy to the responsible institu
statements tion

the risk

Open space for everyone to give their opin-
ion on remediation strategies

Source: the authors, 2023.
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The perspectives of the stakeholders: technical or democratic risk
communication?

The stakeholders’ viewpoints encompassed both the technical and democratic
dimensions of risk communication. Notably, aspects of democratic risk communication
were found in Factors 1, 3, and 4. As mentioned previously, these factors emphasize the
importance of engaging in multilateral dialogue (Factor 3), fostering mutual trust among
stakeholders, promoting transparency, and demonstrating a genuine interest in resolving
the underlying issues (Factor 1). Additionally, Factor 4 emphasize the establishment of
partnerships.

It was not possible to establish a clear predominance of either technical or demo-
cratic risk communication in the other factors. All factors exhibit characteristics that
sometimes align them more closely with technical communication, and at other times
with democratic risk communication. In Factor 2, for example, it can be noted that open
provision of information is not a priority, which aligns it more closely with technical risk
communication. However, at the same time, it demonstrates an interest in problem-
solving through participatory means, which aligns it more closely with democratic risk
communication.

Final Remarks

In this study, it was possible to observe that the participants, referred to as judges,
belonging to the four groups of actors involved in the risk communication process de-
fined for the research - those affected or potentially affected by the risk, managers of
the environmental liability, consultants on contaminated sites, and representatives of
environmental agencies - present different views on what would constitute effective risk
communication. These views correspond to the five factors identified from the statistical
analysis conducted: 1 - Trust, 2 - Secure Communication, 3 - Dialogue, 4 - Partnerships,
and 5 - Health, each representing a specific perspective for effective risk communica-
tion. In general, the groups of environmental liability managers and representatives of
environmental agencies presented distinct positions: for the former, the factors “Secure
Communication,” “Dialogue,” and “Health” were considered important, while for the
latter, the factors “Trust” and “Partnerships” assumed greater importance. Furthermore,
the environmental liability managers have an agreement to comply with legal require-
ments. The representatives of the environmental agency, on the other hand, strongly
agree with the idea that the costs of communication should not be minimized and that
the economic impacts of remediation should not be communicated.

The groups of those affected or potentially affected and consultants presented
varied viewpoints. Those affected or potentially affected by the risk share diffuse per-
spectives among four factors (Trust, Dialogue, Partnerships, and Health). They agree on
the importance of monitoring the health of those affected by the risk, while social and
environmental aspects and interest in resolving the presented problems were deemed
irrelevant. The consultants, on the other hand, have dispersed viewpoints across four
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factors: Trust, Secure Communication, Partnerships, and Health. In general, this group
agrees on providing guidance on strategies to minimize exposure to contaminants in the
area, as well as communicating aspects related to the health of those affected, although it
is not a consensus. For this group of stakeholders, promoting dialogue among the involved
parties is of little importance.

In addition to the aforementioned five factors, there are consensus statements that
reflect the agreement among individuals across all factors. One agreement it the high
relevance of tailoring the language used to different audiences. A majority of respondents
recommend avoiding risk communication through social networks, emails, and the website
of the institution responsible for environmental liability, as well as avoiding individual-
based approaches. Furthermore, there is a notable lack of concern or indifference towards
the aesthetic aspect of the area. Additionally, a noteworthy aspect is the prioritization
of the health of those involved, as evidenced by the recognition of the importance of
communicating information about exposure to contaminants and strategies to minimize
risks. This perspective holds considerable weight among most judges.

Finally, it should be noted that the absence of a legal framework on risk communica-
tion generates dissatisfaction among the involved parties in all analyzed groups, particularly
among the group responsible for contaminated sites and those affected or potentially af-
fected by the risk. Presumably, the presence of specific legislation would provide greater
security for the development and adoption of risk communication strategies by the party
responsible for the contaminated site, protecting the institution. At the same time, it could
provide mechanisms for those affected and representatives of environmental agencies to
demand actions from the responsible party for the environmental liability, ensuring that
the measures imposed by the legislation are taken.
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O que faz uma comunicacao de risco ser
eficiente? A visao dos envolvidos
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Resumo: A comunicagido de risco ambiental compreende uma etapa  Sao Paulo. Vol. 26, 2023
essencial do gerenciamento de 4reas contaminadas, sendo um de seus
principios basicos. Contudo, sfo escassos estudos e orientagdes técni-
cas para a sua condugio. Esta pesquisa buscou identificar os principais
fatores que podem contribuir para uma comunicacio de risco eficien-
te, a partir da visdo das partes envolvidas: afetados ou potencialmente
afetados pelos riscos, representantes de instituigbes responsaveis pela
comunicagio de risco, de agéncias ambientais e consultorias. Para isso,
utilizou-se a técnica Q, metodologia especializada no estudo do ponto
de vista das pessoas e suas subjetividades, aplicada a 24 individuos. Fo-
ram identificados cinco fatores representantes da visdo dos sujeitos da
pesquisa: 1-Confianga; 2—Comunicacio segura; 3—Didlogo; 4—Parce-
rias; e 5-Satde, além de um conjunto de informagdes consensuais entre
todos os grupos. A preocupagio com a satide dos afetados foi o ponto de
vista de maior importancia para a maioria dos entrevistados.
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Palavras-chave: Comunicagio de risco técnica; Comunicagio de risco
democritica; Areas contaminadas; Legislagio ambiental; Técnica Q

(< Todo o contetido deste periédico, exceto onde estd identificado, esté licenciado sob uma Licenga Creative Commons.


https://creativecommons.org/

cQué hace que la Comunicacion de Riesgos
sea eficiente? La vision de los involucrados
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Resumen: La comunicacién de riesgos ambientales constituye un paso  Sao Paulo. Vol. 26, 2023
fundamental en la gestién de sitios contaminados, siendo uno de sus
principios basicos. Sin embargo, existen pocos estudios y lineamientos
técnicos que orienten su realizacién. Asi, esta investigacién buscé iden-
tificar los principales factores que pueden contribuir a una comunicaci-
6n de riesgos eficiente, desde la perspectiva de las partes involucradas:
afectados por los riesgos, representantes de instituciones responsables
de la comunicacién de riesgos, agencias ambientales y consultoras. Para
ello se utilizé la técnica Q, metodologia especializada en el estudio de
las personas y sus subjetividades, aplicada a 24 individuos. Se identifi-
caron cinco factores que representan la opinién de los sujetos de inves-
tigacién: 1-Confianza; 2-Comunicacién segura; 3-Dialogo; 4- Asocia-
ciones; y 5-Salud, adem4s de un conjunto de informacién consensuada
entre todos los grupos. La preocupacién por la salud de los afectados fue
el punto de vista més importante para la mayorfa de los encuestados.
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Palabras-clave: Comunicacién técnica de riesgos; Comunicacién de-
mocratica de riesgos; Sitios contaminados; Legislacién ambiental; Téc-
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