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1. Introduction

The Sustainable Development Goals (SDGs) play a crucial role in risk management by providing a
comprehensive framework for addressing various social, economic, and environmental challenges. The several
ways in which the SDGs contribute to risk management is the fact that SDGs cover a wide range of
interconnected issues, including poverty, hunger, health, education, gender equality, clean water, climate action,
and more [1]. By addressing these diverse aspects of sustainable development, the SDGs take a holistic approach
to managing risks [2]. This broad perspective helps identify and mitigate risks more comprehensively. SDG 13
focuses on climate action, aiming to combat climate change and its impacts. Given the increasing frequency and
severity of climate-related risks, including extreme weather events, rising sea levels, and ecosystem disruptions,
SDG 13 is particularly relevant to risk management [3]. Implementing measures to adapt to and mitigate climate
change is essential for building resilience against climate-related risks. Several SDGs, such as SDG 1 (No
Poverty), SDG 2 (Zero Hunger), and SDG 10 (Reduced Inequalities), address vulnerabilities and inequalities
that can amplify risks [4]. By promoting inclusive and sustainable development, these goals contribute to risk
reduction, as vulnerable populations are often the most affected by various hazards, including economic shocks,
food insecurity, and social crises. SDG 3 focuses on ensuring healthy lives and promoting well-being for all [5].
A strong healthcare system is crucial for managing health-related risks, including pandemics and disease
outbreaks. Achieving the health-related targets of SDG 3 can enhance global health security and improve the
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ability to respond to health emergencies. SDGs related to economic growth, decent work (SDG 8), and industry,
innovation, and infrastructure (SDG 9) contribute to building economic stability and resilience [6]. Sustainable
economic development helps reduce the vulnerability of communities to economic shocks, including financial
crises and market fluctuations [7]. SDG 6 addresses clean water and sanitation, essential elements for reducing
health risks and ensuring the resilience of communities to water-related disasters. Access to clean water and
sanitation facilities is crucial for preventing waterborne diseases and improving overall community well-being
[8]. SDG 15 focuses on protecting, restoring, and promoting sustainable use of terrestrial ecosystems.
Biodiversity loss poses significant risks to ecosystems and can have cascading effects on human societies. By
addressing biodiversity conservation, SDG 15 contributes to managing risks associated with ecosystem
degradation [9]. SDG 17 emphasizes the importance of global partnerships for sustainable development. Given
the interconnected nature of risks, international collaboration is crucial for effective risk management. SDG 17
encourages countries to work together, share knowledge, and mobilize resources to address common challenges
[10]. In summary, the SDGs provide a comprehensive and integrated framework for managing risks across
various dimensions of sustainable development. By addressing the root causes of vulnerabilities and promoting
resilience, the SDGs contribute to a more sustainable and secure future. Implementing the goals requires
coordinated efforts from governments, businesses, civil society, and other stakeholders to effectively manage
risks and achieve lasting positive impacts.

The literature concerning polarization neural networks is divided into two blocks. The first refers to the
relationship between minorities and majorities, it covers the types of influence in different non-media contexts
[11]. The second aspect suggests that the media, mainly socio-digital networks such as Twitter, generate and
reflect an ephemeral polarization since the groups that present themselves as radicals the next day establish a
moderate position [12]. In this way, traditional or classical polarization consists of the influence of the majority
over minorities, but if this minority group maintains its position, it can reverse the influence. This is the case of
pro-government propaganda versus opposition counterpropaganda [13]. In this sense, the new polarization lies
in the emergence of radical groups that the next day become moderates. The theory says that the volatility of
polarization is because social digital networks do not maintain a permanent theme or position.

Regarding the Sustainable Development Goals, each of the 17 SDGs refers to radical or moderate positions on
education, health, and employment, although the Internet user polarization is closer to point four related to
guality education since the theory indicates that it can be achieved if the parties involved establish projects in
the short, medium or long term that allow them to collaborate and be critical [14]. In this sense, Internet user
polarization contributes to quality education because it reveals that the parties involved are conditioned by the
medium in which they disseminate their positions. Point five of the SDGs alluding to gender equality is a central
axis of the Internet user polarization agenda since the asymmetries between the parties involved are often
fostered by patriarchy, a polarization theme that Twitter amplifies to establish positions that allow dialogue
between the parties.

However, SDG 8, which refers to decent work and economic growth, is the central nucleus of Internet user
polarization, since those who maintain a radical position point out that a political system can define the strategies
to achieve the SDG in question, but moderates they indicate that rather a balance between the market and
political power will make it possible to achieve the SDG [15].

SDG 12, alluding to responsible production and consumption, is the quid pro quo of the matter, since the radicals
argue that capitalism in its different forms is responsible for ecological deterioration, but the moderates argue
that it is the conflict between social classes that inhibits sustained development or any other alternative because
the parties involved have always conflicted without agreements or joint responsibilities [16].

SDG 13 regarding climate action is another central axis in the polarization agenda [17]. The radical positions
suggest that ecological deterioration is irreversible if the increase in temperature is considered an indicator of
global warming, but the moderate wing suggests that it is possible to achieve co-responsibility if conflicts are
overcome, and agreements are reached considering common goods.
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The Sustainable Development Goals (SDGs) have been praised for their ambitious agenda to address global
challenges and improve various aspects of human well-being by 2030. However, like any complex and wide-
reaching initiative, they also face criticisms. For example, one common critique is that the SDGs are not legally
binding [18]. Unlike the predecessor Millennium Development Goals (MDGs), the SDGs are voluntary, which
means that countries are not obligated to take specific actions to achieve them. Critics argue that this lack of
enforceability may hinder the effectiveness of the goals. The SDGs cover various issues, from poverty and
hunger to climate action and gender equality. Some critics argue that the sheer number and diversity of goals
may make it challenging for countries to prioritize and focus their efforts effectively [19]. This can lead to a
dilution of resources and attention. Many critics point to the difficulty of implementing the SDGs, especially in
developing countries with limited resources and capacity. Achieving such an extensive agenda requires
significant financial, technological, and institutional support, and not all countries may have the means to
implement the goals successfully. Monitoring progress towards the SDGs involves collecting and analyzing
vast amounts of data [20]. Critics argue that some countries may lack the necessary infrastructure and resources
for robust data collection, leading to challenges in accurately assessing progress. The interdependence of many
goals poses a challenge. Progress in one area may be hindered by setbacks in another, making it difficult to
achieve meaningful advancements across all goals simultaneously. Critics argue that a more integrated and
holistic approach is needed [21].

While the SDGs outline ambitious targets, there is criticism regarding the lack of emphasis on the means of
implementation, including financial resources, technology transfer, and capacity building. Without adequate
support mechanisms, achieving the goals becomes more challenging. Some argue that the SDGs do not
sufficiently address issues of inequality within and among countries [22]. Critics contend that a more explicit
focus on reducing disparities in income, education, and healthcare outcomes is necessary to achieve sustainable
development. There are concerns that some entities may use the SDGs for "greenwashing," where they claim to
support sustainable development without making substantive changes to their practices. This can lead to a lack
of genuine commitment to achieving the goals [23]. The SDGs require international cooperation and
coordination. Critics argue that the lack of a robust global governance framework may impede progress,
especially in addressing issues that transcend national boundaries. While the SDGs have garnered widespread
support, these criticisms highlight the complexities and challenges of implementing such an ambitious and
comprehensive global agenda. Addressing these concerns requires ongoing efforts from governments,
international organizations, and other stakeholders to ensure meaningful progress toward sustainable
development.

However, the polarization of the SDGs has not been related to daily indicators such as droughts, floods,
landslides, fires, hurricanes, or frosts [24]. In this sense, disaster risks are a preponderant factor in the local and
public agenda that would modify radical or moderate positions on the SDGs, since their intensification would
increase some of the opinions or attitudes that are held concerning climate change, global warming, the
greenhouse effect, or sustainability.

Therefore, the objective of this paper is to review the dimensions of Internet user polarization concerning the
SDGs in disaster risk situations to be able to contrast the media agenda with the evaluations of experts in the
field during the period from 2020 to 2023.

2. Research method

A documentary, cross-sectional, exploratory, and retrospective study was carried out with a selection of press
releases, considering the national circulation of the source, as well as the period from 2020 to 2023 regarding
the search for keywords: "SDG" and "polarization”. The PRISMA sampling technique was used, which consists
of structuring the information and balancing the search for it from different dimensions and indicators of a theme
[25].

69



HSD Vol. 6, No. 1, February 2024, pp.67-76

To standardize the concepts, a focus group was held with a sample of 10 experts [26]. They were contacted
through their institutional email and informed about the objectives of the study and those responsible for the
project. They were told that their participation would be voluntary without remuneration, that the confidentiality
and anonymity of their answers were guaranteed in writing, and that their academic status would not be affected.

To evaluate the press releases, the Delphi technique was used [27]. In the first phase, the judges assigned a score
of zero if they strongly disagreed, but a score of five if they strongly agreed. In the second phase, the initial
scores and the averages were included so that the judges could reflect on their criteria and reconsider or reiterate
their position. In the third phase, the judges assigned a final grade.

The data was captured in Excel and processed in JASP version 16. The coefficients of centrality were estimated:
intermediation, gradation, and influence, as well as grouping and structuring to reveal the learning of the press
regarding the diffusion of Internet user polarization relative to the SDGs [28].

Values close to unity were assumed as evidence of neural processing and therefore did not reject the null
hypothesis regarding the significant differences between the structures reported in the literature for the
observations made in the present work [29].

3. Results and discussion

The parameters that establish the centrality of nodes relative to polarization measure betweenness, closeness,
gradation, and influence (see Table 1). For SDG 2, alluding to zero hunger, there is a greater positive bias in
three of the four parameters to the ratings of the other SDGs reported in the press from 2020 to 2023. In this
sense, it is assumed that the SDGs revolve around this node 2 and it is considered that the evaluations of the
judges assume this SDG is a priority.

Table 1. Centrality measures per variable

Network
Variable Betweenness Closeness Strength Expected influence
SDG1 -1.006 -1.285 -1.514 -0.420
SDG2 -1.006 -1.820 -1.757 -1.581
SDG3 -1.006 -1.445 -1.597 0.214
SDG4 -0.069 0.889 0.805 0.574
SDG5 0.165 0.244 0.358 -1.047
SDG6 1.571 0.426 0.338 -1.042
SDG7 0.634 0.454 0.614 -1.168
SDG8 -0.303 -0.428 -0.111 -1.006
SDG9 -0.303 -1.139 -0.899 0.288
SDG10 0.165 1.199 0.866 0.985
SDG11 1.571 0.349 0.305 1.568
SDGI12 -0.537 0.024 -0.340 -0.968
SDG13 -1.006 0.314 0.594 1.114
SDG14 0.165 0.749 0.563 0.363
SDG15 -0.772 -0.901 -0.870 -0.114
SDG16 2.274 1.625 1.551 1.275
SDG17 -0.537 0.744 1.093 0.964

In other words, the SDGs disseminated in the literature and evaluated by judges generate a polarization in items
2, 3,9, 12, and 15 related to zero hunger, health, and well-being, industry and innovations, as well as life in
terrestrial ecosystems (Figure 1). These indicators refer to public policies not defined by their orientation
towards sustainability. Consequently, the polarization between those who expect a regime of order with progress
and those who expect a system of solidarity focuses on social justice. In this sense, the analysis of neural
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networks indicates that these items of the SDGs are central axes in the discussion on social justice that implies
a shared responsibility for the preservation of natural resources.

Betweenness Closeness Degree Expected Influence

SDG17 A
SDG16 A
SDG15 A
SDG14 A
SDG13 A
SDG12 A
SDG11 A
SDG10 A
SDG9+4
SDG8 A
SDGT A
SDG6 A
SDG5 1
SDG4 4
SDG3 4
SDG2 4
SDG14

2 41 0 1 22 4 0 1 23 2 40 1 22 4 0 1
Figure 1. Centrality plot
The next set of parameters that measure the learning of the press evaluated by the judges is the clustering of the
ODS nodes (Figure 2). It is observed that only two of the four parameters identify SDGs 9 and 3 related to

industrialization and innovation, health, and well-being as those with the greatest agglomeration. In other words,
the qualifications of the judges are configured around the prevention of health risks and industrial progress.

Table 2. Clustering measures per variable

Network
Variable Barrat? Onnela WS Zhang
SDG1 0.000 -1.565 0.000 -0.009
SDG10 0.000 0.855 0.000 0.550
SDG11 0.000 0.426 0.000 -0.290
SDG12 0.000 -0.550 0.000 0.162
SDG13 0.000 0.628 0.000 1.501
SDG14 0.000 0.410 0.000 1.877
SDG15 0.000 -0.589 0.000 -1.038
SDG16 0.000 1.676 0.000 0.240
SDG17 0.000 0.944 0.000 0.722
SDG2 0.000 -1.702 0.000 -1.190
SDG3 0.000 -1.652 0.000 -1.155
SDG4 0.000 0.671 0.000 1.375
SDG5 0.000 0.261 0.000 0.159
SDG6 0.000 0.339 0.000 -0.081
SDG7 0.000 0.761 0.000 -0.628
SDG8 0.000 0.029 0.000 -0.518
SDG9 0.000 -0.942 0.000 -1.678

a Coefficient could not be standardized because the variance is too small.
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It means that indicators 3 and 9 of the SDGs referring to health and well-being, as well as industry and structural
innovation, are hegemonic centers in the discussion about the SDGs (Figure 2). That is, public policies that
support the SDGs as paths of responsibility and social and environmental justice are evaluated as insufficient.
The analysis of the neural networks about the topics that are central discussion axes suggests that items 3 and 9
must be redefined based on the participation of the actors. This is the case of health and well-being that is
supported by industry and infrastructure. If policies favor this development in some sectors to the detriment of
others, then their polarization intensifies. On the contrary, if public policies are oriented towards supportive
social development, then consensus is reached on the SDGs as central axes of social and environmental justice
for co-responsibility.

Barrat Onnela WS Zhang

SDG17 +
SDG16 1
SDG15 4
SDG14 A
SDG13 A
SDG12 A
SDG11 A
SDG10 +
SDG9 +
SDG8 A
SDGT A
SDG6 A
SDG5 A
SDG4 A
SDG3 A
SDG2 A
SDG1 +

T T T T T T T T T T T T T

4 0 1 2324042 4 0 1 2 2 1 0 1
Figure 2. Clustering plot

The structure of the qualifications of judges concerning the dissemination of the SDGs suggests; that a) the most
radical notes refer to SDGs 4, 11, 12, and 16, b) the notes rated as moderate refer to SDGs 1, 2, 3, 6, 7, 13, 14
and 15, c) the SDG 8, alluding to work and economic development, was qualified as neutral, d) SDGs 5, 9, 10
and 17 were assumed to be confusing.

In addition, negative relationships can be seen between the evaluations of the SDGs to the positive relationships.
It is also observed that the neural network begins with a radical evaluation of SDG 12 and culminates with a
moderate evaluation of SDG 15. In other words, it is a complex, controversial, ambivalent, heterogeneous, and
diverse structure, all of which indicate that the SDGs disseminated in the press and qualified by judges through
press releases are general, ambiguous, and unstructured objectives (see Table 3). It means then that this
diversified representation of the SDGs is prone to polarization rather than governance.
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Table 3. Weights matrix
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In summary, the analysis of neural networks identifies the SDGs in three blocks of input, processing, and output
of information that inevitably mean polarization, either due to their complexity or their controversy (Figure 3).
The parties involved, according to press releases, register opposing positions regarding health, well-being, and
industrialization. Consequently, the consensus on justice and social and environmental responsibility is diluted.

© Polarization
© Governance

Figure 3. Network

4. Conclusions

The contribution of this work to the state of the art lies in the establishment of a neural network that revealed
the learning of the print media in the dissemination of the SDGs. This process began with the dissemination of
responsible production and consumption, which was qualified by the judges as a radical position and culminated
with the promotion of ecosystems qualified as a moderate note. In addition, the parameters of centrality,
grouping, and structuring suggest that the null hypothesis regarding the significant differences between the
dissemination structure of the SDGs concerning the evaluations of the judges is not rejected, mainly about SDGs
2, 3,9, 12, and 15. Such findings indicate that the SDGs are a structure close to polarization rather than
governance due to their heterogeneous dimensions and negative relationships. The results of the study can be
used to build communication policies of the SDGs to be able to homogenize the positions towards them and
anticipate polarization scenarios that inhibit their reach. It is recommended to build a communication policy for
the SDGs evaluated as moderate so that the press emphasizes the advantages over local problems.

This study aimed to understand how the media promotes awareness about the Sustainable Development Goals
(SDGs) through the evaluation of judges. The findings suggest that the majority of SDGs are disseminated
moderately, but when compared to other positions such as radical, neutral, or confused, it becomes clear that
the dissemination of SDGs is asymmetric and polarizing. Therefore, it is recommended to expand the study to
a regional level to compare the results. Additionally, it is important to highlight the SDGs related to moderate
positions to reduce confusion and polarization. The dissemination of news regarding moderate positions can
increase cooperation and governance while reducing polarization, which is more likely to occur in news
scenarios where radical positions are prevalent and negative relationships between nodes exist. In summary, the
SDGs identified with moderate positions can promote discussion, agreement, and shared responsibility.

The work has political implications that can be summarized as follows:

1) The assessment of public policies aimed at governance should prioritize the reduction of polarization in SDGs
2, 3,9, 12, and 15. It is also important to design public policies aligned with SDGs 1, 4, 5, 6, 7, 8, 10, 11, 13,
14, 16, and 17 to ensure governability and attain effective governance.

2) Governance policies should be redesigned to align with the 17 SDGs.
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The study's results have several implications for the classroom. Firstly, it highlights the need for the formation
of intellectual capital based on Sustainable Development Goals (SDGs) 1, 4, 5, 6, 7, 8, 10, 11, 13, 14, 16, and
17. Secondly, it emphasizes the importance of knowledge management using didactic sequences that can
effectively reduce polarization in SDGs 2, 3, 9, 12, and 15. Lastly, the study suggests that the design of didactic
sequences promoting governance and reducing polarization can be highly beneficial.
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