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Purpose: The aim of this paper is to identify cognitive biases that humans may commit in
actions related to sustainable development. These biases can influence decision-making
processes, stakeholder engagement, and the implementation of sustainability strategies.
By highlighting these cognitive distortions, the paper seeks to support the development of more
resilient and inclusive sustainability frameworks.

Design/methodology/approach: The analysis was based on a systematic literature review
according to PRISMA principles. Peer-reviewed articles from multidisciplinary databases were
screened and selected based on predefined inclusion and exclusion criteria. The review process
focused on identifying patterns of cognitive bias across environmental, economic, and social
dimensions of sustainable development.

Findings: The systematic literature review allowed for the identification of the most common
cognitive biases. This demonstrated that the decision-making mechanisms inherent in
behavioral economics are directly relevant to decisions made in the context of sustainable
development.

Research limitations/implications: The identified research gap indicates the need for in-depth
analyses that will allow for a better understanding of how cognitive biases influence economic
decisions in the area of sustainable development. Only by systematically identifying and
minimizing them will it be possible to design effective educational, diagnostic,
and implementation tools that support the transition towards more responsible economic
practices.

Originality/value: This paper contributes to the development of practices related to sustainable
development, based on a realistic model of human cognition identified as cognitive biases.
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1. Introduction

Human actions are selfish and directed towards self-interest, and in economics, towards
maximizing utility. This orientation is based on the concept of economic rationality (the "Homo
Oeconomicus" paradigm). An alternative approach is the behavioral approach. Behavioral
economics, combining psychological and economic concepts, analyzes how human decision-
making biases and cognitive limitations influence choices and behaviors, including
environmental ones. The analysis of decision-making mechanisms, heuristics, and cognitive
biases, known in behavioral economics' approach to sustainable development, takes a cognitive
perspective. Understanding this relationship is crucial for developing effective policies and
interventions aimed at increasing sustainable development in a world grappling with serious
environmental problems.

The research problem addressed is framed by the question: what cognitive biases can be
committed in sustainable development activities?

The aim of this study is to identify cognitive biases that can be committed by humans in
sustainable development activities.

The topic of sustainable development is broad and widely presented in the literature, so this
work does not include a detailed description. It is assumed that sustainable development meets
the needs of the current generation without compromising the chances of future generations to
meet them. It combines concern for future generations. It promotes a balance between three
dimensions: economic, taking into account growth and efficiency; social, promoting quality of
life, equality, and education; and environmental, paying attention to the protection of natural
resources and the climate (Florczak 2020). This is a broad topic, so the identification of
behavioral mechanisms was based on general assumptions. The rationale for addressing this
issue is the interest of behavioral economists in the topic of sustainable development. These
works shed new light on traditional theories of economic behavior, based on theoretical
constructs and experimental methods drawn from psychology. The relationship between
sustainable development and behavioral economics is a dynamic and evolving area of research.
The work hypothesizes that despite the complex and interdisciplinary nature of sustainable
development, cognitive biases accompanying actions can be effectively identified and
analyzed. The text focuses on cognitive biases that occur when making decisions related to
sustainable development in its broadest sense. The first part of the paper presents the
assumptions of behavioral economics. This is followed by a description of the methodology.
The next chapter presents the cognitive biases identified in the analyzed documents as part of
a systematic literature review. After a discussion of the paper's assumptions, the conclusion is

presented.
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2. Behavioral tendencies in the decision-making process

Behavioral economics examines and describes systematic errors, challenging the classical
paradigm of rationality and supplementing it with a series of limitations inherent in human
nature. Behaviorists strive to portray humans as truly rational, yet imperfect, and sometimes
erroneous. As Richard Thaler aptly put it, they strive to "rehumanize" homo oeconomicus
(Thaler, 2000, 2018). Behavioral economics allows us to understand anomalies occurring in
market participants' decision-making, unexplained by the assumptions of rational choices.
The core concept of behavioral economics is cognitive bias. A cognitive bias is a systematic
error in thinking that occurs when we incorrectly process and interpret information in the world
around us, which influences decisions and judgments. There is evidence of at least sixty
cognitive biases that influence thinking and decision-making (Patent, 2022). Cognitive biases
can be classified into two groups: individual and social. Individual biases are rooted in intuition
and are related to habits that have evolved to shorten and accelerate the decision-making
process. Group biases are related to social norms, to established patterns of behavior in society
(Aaron, 1999; Zalega, 2015). They are related to the course of cognitive processes. Cognitive
processes and emotions simultaneously shape our decisions; their roles in shaping investor
actions and market behavior should be viewed as complementary (Baker, Filbeck, Nofsinger,
2021; Zygan, 2015).

3. Methodology

A systematic literature review was conducted using the PRISMA guidelines to ensure
a transparent, structured, and comprehensive approach (Kitchenham, 2004). The Web of
Science database was selected for analysis due to its broad and interdisciplinary scope.
The search included all articles related to sustainable development and behavioral economics.
A keyword identification process was used to identify and create search terms using the
wildcards "behavioral economics" and "sustainable development". PRISMA (2020)
recommendations, a globally recognized and widely followed set of guidelines for reporting
systematic reviews and meta-analyses, were used. Data extraction and quality assessment
identified articles, followed by a selection, eligibility, and inclusion process. The total number
of articles retrieved from the database using keywords in the title, abstract, and keywords was
736. Of these, 15 were excluded because they did not fall within the selected subject areas
(economics, econometrics and finance, environment), were not articles or reviews published in
peer-reviewed journals or conference proceedings, or were not written in English.

After exclusion, 551 papers remained. Due to the large number of papers, the additional criteria
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of "cognition bias" were added, yielding 19 papers. Their content was fully analyzed.
Only four papers addressed sustainable development, cognitive biases, and behavioral
economics. This was deemed too few. The search was repeated, rewording the query by
combining the terms "cognitive biases (All Fields)" and "sustainable development (All Fields)".
121 papers were retrieved. The exclusion criteria outlined above were applied, and 52 papers
were excluded. The remaining 68 papers related to economics, econometrics and finance, and
the environment were mapped. This approach allowed for the evaluation of papers in terms of
the SDGs, available on Web o Science (Table 1).

Table 1.
Distribution of publications by SDG (n = 68)

SDG Number of publications % 7 68

13. Climate Action 17 25.000%
03. Good Health and Well-Being 14 20.588%
12. Responsible Consumption and Production 14 20.588%
02. Zero Hunger 13 19.118%
04. Quality Education 11 16.176%
14. Life Below Water 11 16.176%
15. Life on Land 11 16.176%
11. Sustainable Cities and Communities 9 13.235%
09. Industry, Innovation and Infrastructure 8 11.765%
07. Affordable and Clean Energy 5 7.353%

08. Decent Work and Economic Growth 3 4.412%
10. Reduced Inequality 3 4.412%
01. No Poverty 2 2.941%
05. Gender Equality 2 2.941%
06. Clean Water and Sanitation 1 1.471%
17. Partnerships for the Goals 1 1.471%
No SDG data in the record 20 29.412%

Source: Web of Science.

This activity is related to the popularity of analyses related to the SDGs (Grzebyk et al.,
2023; Grzebyk et al., 2025). After quantitative mapping of the papers, abstract analysis was
initiated, followed by an in-depth content analysis. In the final phase, 22 publications were
included, which—in the authors' opinion—most clearly and substantively addressed the
identified cognitive mechanisms in the context of sustainable development. This selection was
based on content compliance with analytical criteria and interpretative potential for classifying

cognitive biases.
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4. Obtained Results

To organize the literature analysis, clustering was performed. Mapping all the topics
generated four clusters (Figure 1, Table 2). Clusters facilitate the identification of correlations
between different topics, facilitating the interpretation of the obtained results. The strength of
keywords was indicated by the thickness of the connecting lines. The size of the nodes also

revealed the frequency of the keyword or topic, in addition to the clusters and lines.
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Figure 1. Keyword Map (occurrences).
Source: Own work using VOSviewer.
Table 2.
Clusters by keyword
Cluster red Cluster green Cluster blue Cluster yellow
Biases Behawior Bias Attitudes
Choice Choice experiment Decision Determinants
Circular economy Climate change Decision — making Planer behawior
Cognitive bias Impact Information Products
Innovation Metaanalysis Model Technology
Investment Virtual reality Models
Management
Overconfidence
Sustainability
Sustainable
developmemnt

Source: Own work.

The cluster map shows a network of co-occurrences of terms (e.g., keywords) grouped

based on the strength of their interconnectedness. Each node represents a single term,
and the lines between them indicate co-occurrences in the same document or dataset.
Colors indicate thematic clusters, i.e., groups of terms with strong semantic connections.

The red cluster can be labeled "Management, Innovation, Sustainability". This cluster combines
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research on innovation implementation with 13 other nodes, including sustainability strategy
and the impact of cognitive biases on managerial decisions. Its central location in the map
suggests a significant role in the network structure. It is characterized by a high frequency of
words such as innovation and sustainability. The blue cluster can be labeled "Decisions,
Models, Information". It is characterized by a high frequency of decision-making and
information. Strong connections exist between terms related to decision-making and modeling
(e.g., model <> impact from the green cluster). The nodes are densely connected, indicating
thematic coherence. The cluster focuses on decision analysis, the impact of information,
and the application of models in the context of efficiency and sustainability. The green cluster
can be defined as "Behavior, Technology". It is characterized by a moderate frequency of
occurrence but a high strength of association for the word "behavior". It is less centrally located
but clearly distinguished thematically. The cluster encompasses experimental research on user
behavior, technology, and cognitive effectiveness. The yellow cluster can be defined as
"Attitudes, Planned Behavior, Determinants". It is characterized by a moderate frequency of
occurrence but strong associations between psychological and consumer terms. The nodes are
more dispersed, which may indicate interdisciplinarity. The cluster focuses on theories of
planned behavior, consumer attitudes, and factors influencing purchasing decisions. A detailed
text analysis of the publications was based on identifying the names of errors according to the
findings of the literature. Table 3 presents a brief description of the cognitive errors.
This intention stemmed from the occurrence of descriptive errors in most cases.

After distinguishing errors, we identified which clusters they belonged to. The identified
errors were assigned to the red cluster: overconfidence (Wang et al., 2021; Joseph et al., 2023),
overestimation, comparison bias (Joseph et al., 2023), and confirmation bias (Cristofaro et al.,
2024; Oliveira et al., 2025).

Publications assigned to the green cluster focused on topics related to behavior, technology,
virtual reality, and efficiency. The identified cognitive biases included emotional bias
(Vassilopoulos et al., 2024; Pandey, Pandey, 2025), information processing bias (Pandey,
Pandey, 2025), and illusion of control (Borowa et al., 2023).

The blue set was dominated by cognitive biases such as status quo bias (Huang, 2026;
Cristofaro et al., 2024), anchoring bias (Kaenzig, Wiistenhagen, 2010; Vargas-Lama, Osorio-
Vera, 2020), and framing bias (McGowan et al., 2023; Vassilopoulos et al., 2024; Kaenzig,
Wiistenhagen, 2010). The papers assigned to this yellow cluster identified biases such as
awareness bias (Giordano et al., 2019), herd bias (Shantha, 2019), and cognitive reflection bias
(Shantha, 2019). Assigning cognitive biases to specific thematic clusters allows for a better
understanding of the decision-making and research contexts in which specific cognitive bias
mechanisms occur. Although not all publications clearly identify biases, their presence can be
inferred based on descriptions of behaviors, decisions, and research results.

This approach not only allows for the classification of biases within a thematic structure but

also provides a starting point for further diagnostic analyses.
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Table 3.

Selected behavioral errors identified in the analyzed works

Cognitive Bias

Description

Authors of Analyzed Studies

Anchoring bias

Basing decisions on the first available
information, even if irrelevant.

Kaenzig, Wustenhagen (2010), Vargas-
Lama, Osorio-Vera (2020)

Authority bias

Accepting authority opinions as valid
regardless of actual competence.

Almeida-Silva et al. (2024)

Availability heuristic

Excess of negative information distorts
perception.

Xuetal. (2018)

Awareness bias

Discrepancy between declarations and
actual behavior.

Giordano et al. (2019)

bias

over deeper analysis.

Bounded rationality | Limited information processing leads Fror (2008)
to simplified decisions.
Cognitive reflection Preference for fast, intuitive answers Shantha (2019)

Comparison bias

Comparing oneself to others leads to
flawed decisions or scaling.

Joseph et al. (2023)

Confirmation bias

Interpreting information in line with
one’s own beliefs.

Cristofaro et al. (2024), Oliveira et al.
(2025)

Framing effect

Decisions depend on how the same
information is presented.

McGowan et al. (2023), Vassilopoulos et al.
(2024), Kaenzig, Wustenhagen (2010)

Herd bias

Following others without independent
analysis.

Shantha (2019)

Illusion of control

Overestimating one’s influence over
a situation.

Borowa et al. (2023)

Information Preferences in how information is Pandey, Pandey (2025)
processing bias processed (e.g., visual vs textual).
Overconfidence Overestimating one’s skills leads to Wang et al. (2021), Joseph et al. (2023)
risky decisions.
Overestimation Inflating values, capabilities, or impact Joseph et al. (2023)
of actions.
Perception bias Distorted perception of reality due to Xuetal. (2018)
prejudice.

Present bias

Favoring immediate rewards over
long-term benefits.

McGowan et al. (2023), Kaenzig,
Wustenhagen (2010)

Recall bias

Inaccurate recollection of past events.

Giordano et al. (2019)

Status quo bias

Preferring the current state despite
better alternatives.

Huang (2026), Cristofaro et al. (2024)

Source: prepared by the authors (*the description of errors is general and can be found in the works of
Chaira et al., 2020; Cossette, 2014; French et al., 2023; Kaheneman, 2012; Kahneman, Tversky, 1973;
Szara, 2024).

5. Discussion

The literature on the subject provides numerous confirmations of the occurrence of
cognitive biases in the context of sustainable development. The analyzed publications cover
diverse areas, such as the economy, employee behavior, and respondent attitudes. Due to their
differing methodological approaches, direct comparison is not possible, but they constitute
significant examples of the presence of cognitive biases in various contexts related to the

concept of sustainable development (Kapsalis, Kapsalis, 2020).
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It is worth emphasizing that in many cases, cognitive biases were not clearly identified in
the articles. They were often presented descriptively or hidden under the general term
"cognitive bias". Selected examples from the content analysis of the publications are presented
below.

Xu et al. (2018) indicate that "tourists' perceived safety can be severely biased", which the
authors attribute to the availability of media information. This description corresponds to the
availability heuristic, exacerbated by the phenomenon of "media panic caused by the
publication of excessive negative reports," meaning an excess of negative media reports leading
to a distorted perception of risk.

Giordano et al. (2019) present a classic example of awareness bias, pointing to respondents'
lack of awareness of the actual scale of food waste. The authors note that self-assessment bias
can be reinforced by other cognitive mechanisms, such as the positive illusion—the belief that
"I'm not doing so badly".

Fror (2008) highlights respondents' cognitive limitations stemming from limited time,
resources, and information-processing capacity. He also points to a tendency to use simplified
decision rules (heuristics), which impacts the quality of project evaluations and their benefits.

The identified cognitive limitation bias is a form of unintentional cognitive bias resulting
from respondents' limited ability to process complex information, understand product attributes
(e.g., insurance), and logically compare alternatives in choice experiments.

Consequently, individuals with lower cognitive competences are more likely to make
decision errors, use simplified strategies (e.g., omitting attributes), and their declarations of
"willingness to pay" are less consistent and more susceptible to hypothetical bias.

Veettil et al. (2025) indicate that hypothetical bias is more pronounced in individuals with
lower cognitive abilities, and its intensity decreases with increasing cognitive abilities:
"We show that the magnitude of the hypothetical bias is higher at a lower level of cognitive
ability and that bias diminishes with an increase in cognitive ability". The authors also
emphasize that motivational stimuli can increase cognitive effort, especially in individuals with
lower competences, for whom the cognitive cost is higher. This phenomenon is the core of
cognitive limitation bias, a distortion resulting from a limited ability to process information and
make rational decisions.

Cognitive reflection bias, although not explicitly mentioned, can be inferred from the
analysis of the concept of self-reflection—understood as the cognitive processing of
experiences. The authors emphasize that experience itself does not automatically lead to
learning: "Past trading experiences do not directly produce learning. Rather, the experiences
are to be cognitively reflected (that is, self-reflection) to yield learning to reduce behavioral
biases". A lack of cognitive reflection leads to the perpetuation of decision-making errors,
including herd bias, the occurrence of which is fully mediated by the level of reflection:
"Self-reflection fully mediates the relationship between trading experience and herd bias"
(Shanta, 2019).
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Comparison bias in the context of entrepreneurial cognition appears as a distortion resulting
from social, market, or strategic comparisons. Joseph et al. (2023) indicate that entrepreneurs
compare the growth trajectories of their startups with companies with different resources and
contexts: "They compare their startup's growth trajectory with that of successful peers or
industry benchmarks". Such comparisons lead to excessive optimism and poor strategic
decisions, reinforced by the cognitive pressure resulting from success narratives: "Narratives of
rapid scaling in startup ecosystems create cognitive pressure to conform".

Confirmation bias has been identified in studies by Cristofaro et al. (2024) and Oliveira
et al. (2025), where the authors analyze the impact of cognitive biases on the decisions of
managers of medium-sized enterprises implementing sustainable performance management
systems. Managers tend to confirm their own beliefs by selectively treating information:
"Managers tend to rely on familiar performance indicators and disregard sustainability metrics
that challenge their existing mental models".

The framing effect is a key element of the experiment described by McGowan (2023).
The author manipulates the presentation of fuel savings, demonstrating that respondents are
willing to pay more for a more fuel-efficient car when the savings are presented over a one- or
three-year period, rather than a month—even though the total remains the same.

Overconfidence bias is described in detail by Wang et al. (2021), who analyze the impact
of managers' overconfidence on business transformation decisions. Overestimating one's own
abilities leads to an expansion of the scope of activities, disregarding real resource and market
constraints, which is often associated with the illusion of control—the belief in the ability to
predict and control complex processes. It is also worth mentioning the work by Kapsalis &
Kapsalis (2020), in which the authors attempt to monitor and minimize cognitive biases in the
process of social change. The publication contains references to mechanisms such as status quo
bias, confirmation bias, optimism bias, and anchoring bias, although they are not always clearly
identified.

The authors of the analyzed works often cite biases that are most widely known in the
literature (Almeida-Silva et al., 2020; Liu, 2017, Dumbura Eyupoglu, 2025; Hietschold,
Voegtlin, 2021).

Such efforts are confirmed by the work of other authors rooted in behavioral economics.
Popular biases mentioned in the works of other authors include: framing effects
(Fetherstonhaugh, Rose, 1999), confirmation bias (Pericherla, Rachuri, Rao, 2018), conformist
herding bias (e.g. “herd behavior”, social proof, social norms) (Sharma 2024), overoptimism
(Schaupp, Carter, 2010), anchoring heuristic (Vermeer, 2016; Palombi, Nonino, Borgatti,
2024), conservatism bias (Castelo, Ward, 2020), affirmation bias (Grillo, Pizzutti, 2020), group
effect (Friedrich et al., 2019), illusion of control (Yarritu, Matute, Vadillo, 2014), contribution
bias (Calanchini et al., 2022), overconfidence (Sharma, 2024; Gudmundsson, Lechner, 2013).

The presentation of cognitive biases as decision-making mechanisms can also be found in the
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works of Katsamakas, Madany (2019), Mitaszewicz, Borawska (2021), Morné et al. (2024),
Peters (2022), Szara (2020), and Sliwowski, Wincewicz-Price, (2019).

The review included publications available in the Web of Science database, and their
selection and interpretation of descriptions are subjective, despite the use of a procedure
consistent with PRISMA guidelines. Detailed content analysis and the assignment of specific
cognitive biases based on descriptions may raise interpretational questions—not all texts allow
for a clear classification.

The main premise of the study was to identify cognitive biases, and this was achieved.
The hypothesis was confirmed: Despite the complex and interdisciplinary nature of sustainable
development, cognitive biases accompanying undertaken actions can be effectively identified
and analyzed. A systematic literature review allowed for the identification of the most common
cognitive biases.

This demonstrated that the decision-making mechanisms inherent in behavioral economics
are directly relevant to decisions made in the context of sustainable development.

The identified cognitive biases influence not only the perception of sustainable development
goals but also the effectiveness of implementing ESG strategies, the selection of assessment
indicators, and the interpretation of environmental and social data. The results of the analysis
indicate the need to design diagnostic and educational tools that take into account decision-
makers' cognitive limitations and support debiasing processes. These conclusions contribute to
the development of sustainable development practices based on a realistic model of human
cognition.

Further work is recommended in specific areas of sustainable development, so that the bias
occurring within an industry, phenomenon, or other parameter can be compared.

This work should analyze cognitive biases and their determinants in each area of sustainable
development. Another research area could be the assessment of the social impact on cognitive

biases when making decisions related to sustainable development.

6. Conclusion

According to the basic assumption of classical economics, humans are rational beings,
meaning that their actions are guided by the principle of maximizing their own utility. Among
various options, they choose the one that is most beneficial to them. The focus on rational,
economically driven human behavior is a source of criticism for mainstream economics, which
is often described as "desocialized". The development of behavioral economics has led to
a challenge to existing paradigms in economics. Behavioral economics allows us to understand
anomalies occurring in market participants' decision-making, unexplained by normative

approaches.
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In the context of sustainable development, behavioral economics reveals that the decisions
of individuals and organizations are often burdened by cognitive biases—such as the status quo
bias, overconfidence, the availability heuristic, and others. Awareness of these mechanisms and
their impact on consumer, investment, and strategic choices is crucial for the effective
implementation of sustainable policies.

The identified research gap indicates the need for in-depth analyses that will allow for
a better understanding of how cognitive biases influence economic decisions in the area of
sustainable development. Only by systematically identifying and minimizing them will it be
possible to design effective educational, diagnostic, and implementation tools that support the

transition towards more responsible economic practices.
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