
Rationality in Economics: How to Face Climate Change?
Vojtech Konarik,[footnoteRef:1]Martin Machacek[footnoteRef:2] [1:    Vojtech Konarik, VSB-TUO, Department of Economics, PhD student, 3.y., 17. listopadu 2172/15 708 00 Ostrava-Poruba, e-mail: vojtech.konarik@vsb.cz
]  [2:   Martin Machacek, VSB-TUO, Department of Economics, professor, 17. listopadu 2172/15 708 00 Ostrava-Poruba, e-mail: martin.machacek@vsb.cz
] 

Abstract: The Homo economicus model has limitations in capturing prosocial and pro-environmental motivations and behavior. Besides the traditional "value-free" conception of rationality, alternative conceptions have emerged in economics, including the bounded rationality approaches of D. Kahneman or H. Simon, or the ecological rationality introduced by G. Gigerenzer. One of the most recent approaches is that of Felin and Koenderink (2022), who introduced "generative rationality" (GRA). In this paper, we are among the first to extend the potential of GRA to economics, climate change, its management and ethics. We also discuss this potential through a taxonomy of different models of rationality in economics.
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Introduction
Climate change is one of the greatest ethical challenges requiring appropriate economic action by human beings. Since economic activities contribute to the emission of greenhouse gases and carbon dioxide (United Nations, 2024), it is the moral duty of economists to explore ways to minimize negative environmental impacts. This requires the application of a multidisciplinary approach to a large extent. Paradoxically, economics has long paid little attention to alternative theories of human action based on social, psychological, or ecological principles (Bruni, 2008; Field; 2004; Spash, 1999). Instead, the instrumentally narrow and value-free concept of homo economicus has prevailed, even as new approaches to human agency have emerged. As a result, homo economicus remains a core assumption about human behavior in economics to this day (Becchio, 2019; Smith and Wilson, 2019).
After the failures of traditional environmental policies, it is considerable whether the standard neoclassical framework can be considered useful in the case of climate action (e.g. Slavikova et al., 2013; Bolis et al., 2017; Fiorillo and Sapio, 2019). As this action is examined through a global social dilemma perspective, pro-sociality as cooperation and other-regarding preferences are given significant consideration (e.g. Dietz et al., 2005; De Dominicis et al., 2017; Barclay and Barker, 2020). 
In this paper, we introduce and explore the potential of the Generative Rationality Approach (GRA) given by Felin and Koenderink (2022) and discuss to what extent it can contribute to the pro-social and pro-environmental background of climate action and economics as such. To this end, we conduct an extensive search of the theoretical and empirical literature. We then briefly review the most discussed approaches to the study of human economic behavior, as represented by different conceptions of rationality. Based on the existing "inflation of rationalities" in the economic literature, we select those approaches that are (a) an essential part of modern economics and (b) central to assessing the importance of GRA. We then discuss the contribution of GRA, taking into account its critical limitations. Since pro-social and pro-environmental behavior is studied from the perspective of social dilemmas, we focus on how GRA can contribute to solving the problem of extensive global (collective) cooperation.
We conclude that GRA is an important source for exploring cross-cultural differences and the complex relationships between people and the environment in which they live. We are convinced that it will be possible to find appropriate approaches based on a greater diversity of economic agents that can be more effective in the matter of climate action. Moreover, we find certain unifying aspects between GRA and some heterodox economic schools. Finally, we believe that the GRA deserves more attention from the scientific community.
Inflation of Rationalities
The conventional view of economic agents is rooted in the positivist value-free concept of homo economicus, characterized by perfect rationality that plays a central role in the optimization process (Demeuleanere, 2014; Bolis et al., 2017; Herfeld, 2021). While some authors use the term rationality as a synonym for deliberation or reason (e.g. Smith, 2010; Gigerenzer, 2019), the explicit meaning in the orthodox perspective of human agents is more restrictive. Gorton (2006) distinguishes two versions of rationality associated with conventional economic thought: (1) thin and (2) thick. While (1) the thin version is characterized by axiomatic rationality (ability to rank preferences by actor, transitivity representing consistency, etc.), which is logical and allows an agent to maximize her utility function, (2) the thick version, characterized by instrumentality, adds the egoistic nature of the actor (in terms of self-interest, pure selfishness), the pre-specification of ends (universal character), and the objection to achieving these ends. Thus, we obtain a self-interested individual actor who behaves in its favor in terms of its gains under given beliefs (subjective probability), while constructed according to logic represented by axiomatic structure (Boland, 2003; Field, 2004; Tubaro, 2010). It is important to note another assumption that is "greediness", in other words the unsaturation assumption: under given constraints, the agent tends to get as much as possible (Mäki, 2021).
However, it has been shown that the marginalization of non-economic factors, the underestimation of ethical, cultural, and institutional influences, and the overemphasis on price, cost, and financial aspects of pro-environmental and pro-social behavior within this approach have contributed to the failure of various environmental policies (e.g. Bruni, 2008; Tubaro, 2010; Gsottbauer and Bergh, 2010; Fiorillo and Sapio, 2019; Obeng-Odoom, 2022).[footnoteRef:3] Moreover, in addition to the traditional conception of rationality in economics, which does not capture the multidimensionality of reality (Tian and Liu, 2022), alternative conceptions have emerged, so that the current situation can be characterized as the existence of an inflation of rationalities.  [3:  Nevertheless, the overemphasis on economic principles can already be seen when comparing the classical and Neapolitan traditions of economic thought. While the leading representatives recognized the role of non-economic factors in the economy (such as prosocial preferences, reciprocity, empathy, etc.), in classical economics it was A. Smith who paid more attention to distinguishing economic aspects of civic life. In the Neapolitan tradition, on the other hand, A. Genovesi paid more attention to relationalism and reciprocity (Pabst, 2018; Bruni and Santori, 2022).  ] 

The most important was the Bounded Rationality Approach (BRA) of Daniel Kahneman and Amos Tverski. Their view of rationality is characterized by the fact that there are deviations from the postulates of conventional rationality (Heukelom, 2014; Kahneman, 2015; Thaler, 2016). Probably thanks to its short distance from the hard core of the conventional rationality approach and its novelty in terms of deviations from the postulates of perfect rationality, while other assumptions such as self-interested individuals persist, this approach has become part of mainstream economics (Kinnunen a Windmann, 2013; Khalil, 2022).[footnoteRef:4] Nevertheless, Kahneman and Tversky´s program of heuristics and biases is highly criticized in the Procedural Rationality (PRA) and Ecological Rationality (ERA) approaches. The highest trickers are located in the sense of heuristics. While BRA sees heuristics as a mechanism that reduces complex decision tasks into simpler probability versions in order to offer an easier solution, which in total leads to biases that represent a failure of logic postulated by conventional rationality, PRA and ERA perceive heuristics as a result of a complex mind-environment relationship (Simon, 1993; Heukelom, 2014; Gigerenzer, 2019). In other words, heuristics are evolutionarily developed tools that humans use to interact with complex environments while facing their cognitive limitations (e.g. Simon, 1990; Gigerenzer, 2019; Foxon, 2006; Hertwig et al., 2022). [4:  Thus, the term mainstream economics here reffers to the following approaches currently in use: orthodox (neoclassical) economics, modern behavioral economics, and experimental economics.] 

Other important types of rationality are axiological and substantive rationality, both of which imply value-based behavior. These approaches assume that people make decisions based on what they believe in - values and higher reasoned principles. The difference between axiological and substantive rationality is held in the form of inherence. Axiological is characterized by the interpersonal nature of beliefs and values, while substantive is associated with individual identification through objectification, which can be driven not only by the individual but also by common (shared) values and principles (Hortal, 2019; Jeanes 2019). Though both are important, in the following sections we focus primarily on bounded, procedural, and ecological rationalities as these are the most common in economic research today.
Family of Bounded Rationality Approaches 
Smith (2010, p. 40) notes that “understanding decision-making requires knowledge beyond the traditional boundaries of economics.” This highlights the importance of a Family of Bounded Rationality Approaches consisting of procedural, bounded, and ecological rationality. They share the novelty of incorporating psychological, social, biological, and evolutionary insights into human economic agency. Together, they overcome the conventional exogenous nature of economic preferences (Dold, 2023; Dold and Lewis, 2022). This is due to the rise of endogeneity in the form of unobservable variables, random reversals, correlation of error terms, or various social and psychological variables that affect final economic outcomes (e.g. Martínez-Espiñeira and Lyssenko, 2011; Daniel et al., 2022).
The Bounded Rationality Approach (BRA) focuses primarily on deviations from the axioms of perfect rationality. By incorporating prospect theory, it modifies behavior under risk (Kahneman and Tversky, 1979; Heukelom, 2014). The assumption of self-interested agents is not contested, as a primarily logic-statistically based cognitive approach persists in small-world problems based on risk (Gigerenzer, 2019; Khalil, 2022). Nevertheless, BRA contributes to the study of prosociality through emotions, sympathy, or fairness (Zhu et al., 2019; Thaler, 2016; Kinnunen and Windmann, 2013). By its nature, BRA does not replace conventional rationality theory. Its main contribution comes from the extension of human agency in economics, which views people as fallible agents who suffer from biases and make irrational decisions. (Heukelom, 2014; Gigerenzer, 2019). Following Gorton (2006), we can say that BRA extends a thin version of rationality in situations where violence occurs from traditional assumptions. Only theories of procedural and ecological rationality attack the thin version of rationality while addressing the implications in the thick version.
The Procedural Rationality Approach (PRA), invented by H. Simon, assumes that people have bounded rationality. However, what the BRA considers an error (deviation from the global maximum), the PRA considers a logical consequence of reaching aspirational levels due to limited cognition, time, and information, resulting in reaching the local maximum (e.g. Dekker and Remic, 2018; Hertwig et al., 2021; Khalil, 2022). Furthermore, Simon's approach directly incorporates prosociality into human action. Simon (1993) asserts that humans are naturally dependent on companions and other humans. In natural environments with complex characters, people must find ways to cooperate and deal with everyday situations and problems with naturally occurring limitations, thus creating the background for reciprocity and natural prosocial motives.
The Ecological Rationality Approach (ERA) builds on PRA. It can be illustrated by Simon's scissors metaphor: one blade represents the cognitive capacity of an individual, and the second blade represents the structural properties of the environment (Kozyreva and Herwtig, 2019; Mastrogiorgio et al., 2022). Neither blade can exist without a relationship to the other. The human mind is created by an adaptive toolbox that includes decision-making mechanisms given by heuristics, rules of thumb, and shortcuts (Todd and Brighton, 2015; Gigerenzer, 2019). Environments typically have complex characteristics that, by their nature, consist of some degree of uncertainty, while they are created by cues that have informational properties (Hertwig et al., 2021). Through the lexicographic method, humans search for cues and thanks to heuristics, it is possible to make decisions in terms of (1) accuracy, (2) time saving, and (3) economy (Gigerenzer, 2019; Kozyreva and Hertwig, 2019). Thus, under certain circumstances, humans can make quick and accurate decisions (execute successful strategies) based on the fit between their minds by applying heuristics and the environment (Hertwig et al., 2021). This has significant implications in the field of economics through the experimental economic approach conducted by V. Smith, according to whom ecological rationality is: "The behavior of an individual, a market, an institution, or any other social system involving collectives of individuals is ecologically rational to the extent that it is adapted to the structure of its environment" (Smith, 2010, p. 36). Here, the study of other-regarding and social preferences became important in the case of trust, reciprocity, social norms, institutions, etc. Smith's approach is typical in studying the economic behavior of people, groups, and other market entities under different institutional characteristics. In many cases, human economic behavior in markets is influenced by institutions.
The Generative Rationality Approach (GRA) is fundamentally different from those presented above. Felin and Koenderink (2022) and Felin et al. (2017) assume heterogeneity of economic agents and cues in the environment. They attack the psychophysical properties of current approaches. We understand that their approach assumes a higher interrelation of organisms and environments, unlike the family of bounded rationality approaches, which separates agents and environments into two entities for scientific examination. We discuss this in more detail in Section 3, along with its potential contribution to the limitations of family of bounded rationality approaches.
In this section, we have briefly summarized approaches to human agency that are well suited to economics. We consider bounded rationality, given by modern behavioral economics, in combination with ecological rationality given by experimental economics, to be the most influential theories of rationality due to their incorporation into thin version of neoclassical rationality, as shown by Gorton (2006). To make the summary of theories of rationality theories clearer, we provide a graphical scheme below. In the figure, we can see the contribution of different rationalities to thin and thick versions of rationality. 
Figure 1: Summary of rationality theories and their connection to thin and thick versions of neoclassical rationality.
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Source: self-elaboration
Let us add that only a few authors focus on summarizing different theories of rationality and comparing their actual relevance. Before moving on to the next section, we would like to point out that we do not diminish the relevance and important insights of any of the theories of rationality discussed in this paper. We believe that in the context of climate change as a global social dilemma problem, each of the theories of rationality is relevant due to the multidimensionality of reality and rationality itself, as stated by Etzioni (2014).
Aim and methods
The aim of this paper is to discuss the potential of Felin and Koenderink's (2022) GRA approach, with a particular focus on prosocial and pro-environmental behavior in the context of climate action. Therefore, we pose the following research questions: (1) Can the GRA framework contribute to the global social dilemma problem of climate action? (2) Does the GRA approach offer enough valid novelties about human economic agency to overcome current limitations? To answer these questions, we conduct a literature review to introduce the main limitations of modern economics. Then, using a combination of critical theoretical analysis and comparison, we discuss the potential of GRA to mitigate the given limitations. Finally, we conclude with a critical discussion of the contributions of GRA. 
Results
In Section 1.1, we noted the failure of traditional economic pro-environmental policies. Today, the alternatives provided by family of bounded rationality approaches became important because they highlighted the limitations of the homo economicus model. Behavioral insights penetrated economic policy and at the same time became a relevant basis for climate action (OECD, 2017). Nevertheless, we identify three important limitations that may reduce the efficiency of policies based on the family of bounded rationality approaches. First, the WEIRD sample problem. Second, the intrinsic motivation problem, and third, the narrow experimental design. We will discuss each problem separately, while directly addressing the contribution of Felin and Koenderink (2022). 
3.1 WEIRD samples
An issue with WEIRD (Western, Educated, Industrialized, Rich, Developed) samples is important because of the generalization of modern economic findings to the global population. Generalization can be limited by heterogeneity in behavioral and psychological characteristics if full diversity is not taken seriously (Henrich et al., 2010). Because of the global social dilemma perspective, interdependent and individual models of human agency may be less valid in different cultural settings (Thomas and Markus, 2023). Several papers support this claim. The authors identify (1) different cross-cultural beliefs behind cooperation activities and the influence of geography on other-regarding behavior; (2) individualistic culture negatively influencing green purchasing behavior; (3) different behavioral attitudes toward reducing uncertainty; (4) homogeneity of policies based on modern economics of human agency, which requires more context-specific approaches covering ecological, historical, sociocultural, and economic contexts; (5) different results of behavioral experiments conducted in different cultural contexts, or (6) spiritually different perceptions of reality where nature and organisms coexist in an interrelated way (e.g. Johnson and Mislin, 2011; Rieger et al., 2015; Liobikiené et al., 2016; Tiwari, 2016; Thomas and Markus, 2023; Weber et al., 2023).
These limitations can be mitigated to some extent by GRA. Felin et al. (2017) and Felin and Koenderink (2022) pay attention to organism-specific factors and contextuality. The authors criticize traditional approaches for ignoring issues of cue salience and cue uncertainty. Under given experience and organism-specific factors, the connection between objects (salience of different cues) and the mind (perception) leads to a growing awareness that determines the relevance for agents to perform their actions. Here, the GRA provides a TOP-DOWN (organism-specific) mechanism that can perform different heuristics on cues relevant to a given situation. This can be used to explain why different beliefs emerge in the context of games conducted by experimental economics in cross-cultural settings. Since other-regarding and prosocial behavior represent a wide range of everyday behaviors, GRA can also help to understand why different forms of prosocial and pro-environmental behavior prevail in different cultures. We illustrate this in Figure 2 below. The human actor in a given situation creates “mental images” that help her target relevant objects and cues in the environment, while experience and other interpersonal abilities (e.g., creativity) may make different cues relevant to the task at hand. Thus, growing awareness can be demonstrated as the function of organism-specific probing in interaction with environment. 
Figure 2: Organism-specific mechanism of GRA.
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Source: self-elaboration
Because of the multidimensionality and unlimited number of cues, policies based on modern economic approaches (that work in the Global North) may have different effects when applied in different cultural settings, depending on the heterogeneity of agents and environments. The reason why different pro-social and pro-environmental stimuli may influence behavior in different ways may be explained by relevance, which may vary across cultures. For example, what is considered good for one person, may be considered bad for another. Moreover, the heterogeneity of beliefs is also evident in the Global North, where sometimes fake news can influence individuals' perceptions and attitudes. We suggest that GRA can be a useful tool to examine why and how certain news became more relevant due to individual situational factors. Other findings may help explain why so many people do not believe in the need for climate action. Because the situational and contextual factors may be more relevant to them, the problem of climate change may feel less relevant. We believe that all of these points can be useful for policymakers to design situationally relevant policies that take greater account of the heterogeneity of economic agents.
3.2 Intrinsic motivation
Other limitations arise within intrinsic motivation, which means that people may engage in a behavior according to the value it represents to them (Oudeyer and Kaplan, 2007). Intrinsic motivation is also understood as the process of self-determination of preferences through the internalization of social norms, moral standards, and ethics (Kyriacou, 2010). There are findings that higher intrinsic motivation can contribute to higher pro-environmental behavior, policy support, and acceptance among subjects (Sharpe et al., 2021; Steinhorst and Klöckner, 2017). However, some authors acknowledge that intrinsic motivation can be reduced by external instruments (e.g. monetary incentives), which may lead to crowding out (e.g. Eckel et al., 2005; Czajkowski et al., 2015; Bruers, 2023). This may have several implications for pro-environmental policies and incentive-based economic experiments. However, current research is inconclusive. Some evidence suggests that monetary-based framing does not reduce intrinsic motivation for pro-environmental actions (Rommel et al., 2015; Steinhorst and Klöckner, 2017). Other authors have found that intrinsic motivation can be negatively affected by external conditions (e.g., monetary incentives). The same authors suggest that policymakers consider an appropriate combination of pro-environmental policies that cover extrinsic and intrinsic motivations (Silvi and Padilla, 2021; Ling and Xu, 2021). In discussing the implications for experimental economics, Taylor (2020) found significant heterogeneity in response to different monetary stimuli in cognitive reasoning and performance. In contrast, Eckel et al. (2005) suggest that small differences in framing can lead to different outcomes in laboratory settings, but consider laboratories to be a good research tool for studying the crowding out effect. In general, intrinsic motivation is important to understand well, as it can influence various aspects of the current phenomenon and recent discussions, such as the approach of corporate culture to pro-environmental behavior or the attitudes of young Generation Z towards climate action (Sharpe et al., 2022; Juma-Michilena et al., 2024).
Here we consider the approach of Felin and Koenderink (2022) as a potential contribution. Intrinsic motivation is to some extent a result of the generative process of self-determination. Thus, the way in which different social norms, ethics, moral standards, and frameworks are internalized by economic agents can be understood through reciprocal interactions within the environment. Growing awareness of cues can arise through relevance as climate change becomes more visible through experience. In addition, media coverage and marketing also contribute to the perception of the relevance of climate actions. Furthermore, as intrinsic motivation is an endogeneity issue in economics, Felin and Koenderink’s approach allows us to explore how different variables interact to create more appropriate theoretical models and policies. Here, we suggest that intrinsic motivation in combination with external factors needs more attention from the scientific community and propose GRA as another useful tool.
3.3 Narrow framing of experiments
The final limitation is that of controversial experimental settings. In Lakatosian terms, mainstream economics has a core (neoclassical economics) and auxiliary hypotheses (behavioral and experimental economics). The idea is internally coherent and equilibrium-based ex ante theories derived from the process of logical reasoning are accompanied and tested by empirical approaches (Smith, 2010; Felin and Koenderink, 2022). Experimental economics allows the examination of contextual behavior in order to construct universal theories (Towler, 2019). Experimental methods should produce externally and internally valid results in order to create universal theories. This means creating concrete experimental frameworks that allow for causal inference. According to the structure of current games (the way experimental methods are framed), the abstract framework dominates most experiments (Smith, 2010; Heukelom, 2014). Under the given characteristics, the influence of the external environment (institutions, norms, policies, behavioral interventions) on the behavior of economic agents and markets is exanimated (Smith, 1994, 2010). The novelty and results derived from the application of experimental methods to the study of prosocial and pro-environmental behavior are undeniable.
On the other hand, Felin et al. (2017) and Felin and Koenderink (2022) criticize experimental tools as biased to give researchers tools to find what they are looking for. The problem lies in the fact that current social science practice includes approaches that (a) exclude the environment and humans as two distinct objects, while (b) all objects, cues, and subjects have statistical properties. Human agents then use their natural "statistical tools" (via heuristics) to find relevant pre-determined cues. This implies adaptation to environmental structures. Thus, while Gigerenzer (2019) suggests that reality is a fundamentally uncertain "big world", this uncertainty has statistical and computational properties (Kozyreva and Hertwig, 2021). Going further, Gigerenzer suggests that humans have an adaptive toolbox that allows them to adapt at to the real world (Todd and Brighton, 2015). Given basic assumptions are used within experimental conditions where agents, under experimental constraints and conditions, must respond to "narrowly" focused stimuli in actions that are well given and described. This narrow specification of the situations during the experiments is in fundamental contrast to Felin and Koenderink (2022). Both authors assume the universality of cue evolution, which is given by the fact that each cue can have multiple purposes that are not predetermined, already given, and unchangeable. Also, the interventions used in experiments that are narrowly applied to study human biases, irrationality, and a limited view of causal relationships are biased. This is because they do not take into account more realistic assumptions - that reality is multidimensional, that there are more ways to solve the same problem, and that anything can be relevant because the number of cues and solutions is unlimited.
Regarding the contribution to pro-environmental and pro-social behavior, we can examine the different functionalities of different frames, primes, and other different behavioral tools that may lead to different outcomes. For example, various studies have identified more ways to explain specific phenomena (Felin et al., 2017; Bruers, 2023). Also, we can partially understand a problem of external validity in experimental economics as we begin to focus on the role of relevance in economic decision-making. Moreover, human agency should be recognized not only as a value-free function of the social or situational context but also as self-determination when individuals create their preferences in their own way under formation control (Dold and Schubert, 2018). The next contribution can be seen in the area of interrelations. As already discussed in Section 3.2, the interdependence of economic variables leads to an endogeneity problem (Zizzo, 2003). Some elements of endogeneity can be uncovered if relationism is accompanied by an understanding of the fact that our understanding of causality may differ from what we assume. Some casual relationships can be observed mainly in the interaction.
In summary, following Felin and Koenderink (2022) and Felin et al. (2017) in the theory of economic agency can reveal various aspects of economic reality. In terms of climate action, climate change is not the only problem to be solved, but there are various related issues such as inequality, geopolitical wars, system complexity, and so on. To create appropriate policy approaches to address some of these issues, a multidimensional approach is needed that can bring relevant solutions in terms of relevance to specific areas of the world.
Discussion
We are among the first to discuss the potential of the GRA given by Felin and Koenderink (2022) within economics. Moreover, we focus on pro-social and pro-environmental behavior, as climate action is now studied in terms of global social dilemmas. According to our findings, GRA has the capacity to offer a new research program that can contribute to the global social dilemma in the following ways: (1) introducing relevance into an economic agency with the potential to explain heterogeneity in socio-demographic characteristics, motivation, preferences, and behavior; (2) strengthening multidimensional approaches that try to understand complex situational aspects, especially in terms of interdependence of economic variables; (3) correcting or modifying the current experimental approach that suffers from methodological bias. We argue that the GRA has the power to address the issue of climate change from a variety of situational perspectives, but on the other hand, the findings of modern economics within pro-social and pro-environmental behavior are very important and robust to various extensions. Thus, to make some recommendations, different pro-environmental policies and institutional settings should consider more relevance-based foundations based on the heterogeneity of economic agency. This means that these policies should follow the tools of modern economics combined with Felin and Koenderink's idea of relevance. We agree that reality is multidimensional, so different economic approaches (including heterodox ones) should be given due consideration.
Moreover, we believe that GRA can share some fundamental elements with recent heterodox approaches in economics, such as the neo-Austrian school or Tony Lawson's critical realism (e.g., Lawson, 1997). This is due to Felin and Koenderink’s (2022) and Felin et al. (2017) causal approach, which challenges the conventional view of causal relationships in economics based solely on mathematical and statistical properties. In our view, GRA provides a framework for subjectivism and emphasizes the limits of quantitative properties of economics. Also, we do not see GRA as consistent with scientism, which can be attributed to the current fundamentals of the family of bounded rationality approaches.
Felin and Koenderink (2022) see their greatest contribution as an insight into cue salience and uncertainty that does not necessarily need to replace traditional economic approaches. However, we believe that many human behaviors cannot be constrained by issues of consciousness and salience because many mental processes do not occur at a conscious level (Smith, 2010). This is relevant, for example, in the case of energy-related behavior, which is typically associated with so many everyday activities that it is difficult for economic agents to pay sufficient attention to each aspect. Furthermore, we are not sure that the authors distinguish enough between the different concepts within the broader Family of Bounded Rationality Approaches. While the BRA sees people as irrational, the PRA and ERA do not. This connects both concepts not only to Felin and Koenderink's approach but also to modern economics. The authors point to the importance of naturally limited cognitive abilities, time, resources, and the complexity of the real-world environment, and criticize the family of bounded rationality approaches for believing in an "all-seeing eye" theory of perception, but we agree with G. Gigerenzer who explains that the ERA is functional rather than "true" and that assumptions about humans within this approach are based on basic experiences of everyday life (Chater et al., 2017). Despite these and other limitations, we argue that Felin and Koenderink (2022) and Felin et al. (2017) offer comprehensive epistemological insights into human and scientific issues. Therefore, our final and more general point is that their work can make significant contributions to both economic theory and practice, and provide alternative foundations for business and environmental ethics.
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