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Abstract. We examine how behavioral economics informs pro-environmental behavior through 

a two-part design: (i) a bibliometric mapping of 4,000 Web of Science records (1976–2024) 

using Bibliometrix/Biblioshiny, and (ii) an agent-based simulation of daily recycling among 100 

agents over 365 days. The mapping identifies four stable research nuclei foundations of decision 

and heuristics, addiction and demand, public-health interventions (nudges, norms), and socio-

evolutionary cooperation whose recent expansion toward policy-oriented applications guided 

our simulation parameters. The model combines a 0.40 base action probability with a +0.20 

constant nudge and a social-influence term proportional to the previous day’s recycling, 

converging to ~0.66 mean participation with low seasonal variability. We clarify data filters, 

quality diagnostics, and thematic algorithms to ensure replicability, and we explicitly link 

bibliometric trends (e.g., growth in norm-based interventions) to simulation design and 

interpretation. Results support the cumulative impact of simple digital nudges and social 

feedback on sustained recycling, highlighting policy levers that are scalable and low-cost. We 

discuss limitations (single database, English-only, homogenous agents) and propose extensions 

(heterogeneity, adaptive behavior, multi-source data). 

Keywords: behavioralbehavioral economics, bibliometric analysis, Bibliometrix, agent-based 

simulation, social norms 

 

Introduction  

Behavioral economics challenges the traditional economic assumption of fully rational agents by 

highlighting a wide range of cognitive biases and decision-making limitations. One critical implication 

is that revealed willingness to pay may not accurately reflect true willingness to pay, thus questioning 

the reliability of cost-benefit analysis a cornerstone of environmental policy evaluation [1]. At its core, 

behavioral economics seeks to understand real-world economic behavior and its consequences. It 

explores why individuals make certain choices such as saving for retirement, donating to charity, 

gambling, or struggling to quit smoking and whether those choices are optimal or could be improved. 

Rather than discarding the standard economic model, behavioral economics complements it by testing 

its assumptions and refining its structure based on empirical observations. It draws heavily from 

psychology and experimental findings to better reflect how people actually behave, particularly when 

decisions are made under uncertainty, time pressure, or cognitive constraints. To gain a structured 

overview of how behavioral economic principles are applied in the field of environmental protection, 
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this study employs a dual-methodological approach. First, a bibliometric analysis using the Bibliometrix 

software developed by Aria and Cuccurullo [2] enables the mapping of scientific literature by analyzing 

co-citation networks, thematic evolution, and influential authors or institutions. Second, to explore how 

behavioral interventions such as nudges and social influence may affect real-world environmental 

behavior, this paper integrates an experimental agent-based simulation developed in C++. The model 

simulates 100 agents over 365 days, with each agent deciding daily whether to recycle. Their behavior 

is influenced by a base probability of action (40%), an external nudge (email reminder, adding 20% 

probability), and peer behavior from the previous day (social influence factor). 

The simulation results indicate that such combined interventions can significantly raise the overall 

recycling rate from the baseline to an average of 66% demonstrating the potential of digital nudges and 

social cues in shaping sustainable habits. Such an approach ensures a transparent and data-driven 

understanding of how the field has evolved and where its current research frontiers lie. A key concept 

in behavioral economics is nudging, developed by Richard Thaler and Cass Sunstein [3] Nudging 

involves subtle changes in the “choice architecture” that guide individuals toward more beneficial 

decisions without restricting their freedom. This approach acknowledges that decision-making is often 

shaped by heuristics mental shortcuts and biases such as loss aversion, status quo bias, or anchoring. In 

environmental contexts, nudges have been used to promote sustainable behaviors like energy 

conservation, recycling, and reduced food waste. Common nudges include setting eco-friendly options 

as defaults, highlighting social norms (e.g., “most people in your neighborhood recycle”), or redesigning 

information displays to enhance comprehension and action. The theoretical framework of behavioral 

economics is built around several interrelated concepts. Bounded rationality, as introduced by Herbert 

Simon, emphasizes that individuals operate under constraints related to time, information, and cognitive 

capacity. Consequently, people often rely on heuristics such as rules of thumb to make decisions. While 

heuristics can be efficient, they also give rise to predictable biases, as noted by Kahneman and Frederick 

[4]. For instance, individuals may stick to familiar patterns (status quo bias) or substitute complex 

judgments with more accessible but misleading cues (attribute substitution). To explain such 

mechanisms, the notion of ecological rationality is introduced. It proposes that the effectiveness of a 

heuristic depends on the environment in which it is applied. A strategy that works well in one context 

may be irrational in another.  

Therefore, behavioral interventions must consider the interaction between the individual’s cognitive 

process and the specific decision environment. Interest in behavioral economics has grown precisely 

because it blends economic deduction with psychological induction combining formal models of 

rationality with insights from cognitive science [5]. This interdisciplinary nature makes behavioral 

economics particularly relevant in fields like environmental protection, where behavior change is 

essential and where traditional policy tools (e.g., taxes, regulations) may fall short. An emerging concept 

related to nudging is norm-nudging, which leverages individuals’ sensitivity to social expectations. This 

approach informs people about prevailing behaviors (empirical expectations) and about what others 

believe is appropriate (normative expectations). Exposure to these social cues whether through visual 

messages, feedback, or comparisons has shown promise in encouraging pro-environmental behavior [6].  

In conclusion, this paper explores the interplay between behavioral economics and environmental 

protection through a dual and complementary approach. On one hand, it conducts a quantitative 

bibliometric analysis of the scientific literature, mapping thematic developments, influential authors, 

and research networks. On the other hand, it incorporates an experimental simulation-based study that 

models recycling behavior influenced by nudging and social pressure within a computational 

framework. This mixed-method approach provides a deeper understanding of how individual decisions 

are shaped in practice rather than merely assumed in theory and highlights the potential of behavioral 

interventions for designing more effective, sustainable, and human-centered environmental policies. 

Building on the literature’s acceleration toward policy-oriented behavioral interventions, we 

ask: Which behavioral levers highlighted by recent research (e.g., nudges, social norms) translate into 

persistent pro-environmental behavior in simple agent systems? We therefore use bibliometric evidence 
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to select and justify simulation parameters (baseline action, digital nudge, and social-influence strength) 

and interpret the model’s emergent dynamics against mapped thematic trends. 

 

Literature review 

Behavioral economics posits a number of cognitive biases and limitations, which raises questions as to 

whether revealed willingness to pay equals true willingness to pay. If so, benefit-cost analysis, with a 

number of methodological advantages, would need to be replaced [1]. Behavioral economics is about 

understanding economic behavior and its consequences. It is about understanding why someone buys a 

hotdog, goes to work, saves for retirement, gives to charity, gets a qualification, sells an old car, gambles 

on a horse race, cannot quit smoking and so on. It is also about understanding whether people make 

good or bad choices, and could be helped to make better choices. For example, we can assume that 

people can be approximated by a homo economicus who is rational, calculating and selfish, has 

unlimited computational capacity, and never makes systematic mistakes. It also assumes market 

institutions work and so on, for instance, prices should cover, as if by magic, to equilibrium. So, we can 

go to another definition about the behavioral economics concept. At the moment, we can talk about 

three definitions.  

Behavioral economics is about testing the standard economic model on humans, seeing when it works 

and when it does not, and asking whether it can be tweaked, or given an overhaul, to better fit what we 

observe. So the observation part is essential to identify the right behavior. And the last definition, 

behavioral economics is about applying insights from laboratory experiments, psychology, and other 

social sciences in economics. In the end, we can have all these three definitions that work together and 

create a nice balance. Behavioral economics is about working constructively with the standard 

economics model to get a better understanding of economic behavior. The objective is definitely not to 

criticize the standard economic model, or accentuate the negatives. Testing the standard model is a 

means to an end, and that end is to understand economic behavior as best we can. The definition of 

rationality has been much debated, but there is general agreement that rational choices should satisfy 

some elementary requirements of consistency and coherence. We look at behavioral economics from 

many perspectives: bounded rationality, simple heuristics that make us smart, status quo bias, cognitive 

biases and ecological rationality. In this regard, we will explain in this article all the concepts. 

Starting with bounded rationality, we are referring to the idea of Herbert Simon, in which we have 

to recognize the constraints that people face, in terms of computational capacity, memory, information, 

time and the like. The term bounded rationality is commonly reserved for work in which constraints 

people face are explicitly modeled. Moreover, heuristics are used by people to make decisions, e.g. by 

“rules of thumb”. What are heuristics? Heuristics refer to the proceedings or approaches that enable 

someone to reach a solution for a particular problem through the implementation of a “rule of thumb”, 

derived from experience rather than an exhaustive process. It is defined, “as an aid to learning, discovery, 

or problem solving by experimental and especially trial-and-error methods” [2]. For example, Anna 

might use the same password whenever she is asked to give a password; this way she is less likely to 

forget the password for her computer. More important is to find what heuristics people do use, and to 

think about the consequences. Heuristics tend to come with biases. We explain the status quo bias via 

an example: Anna, for instance, might always go grocery shopping in the same store. Sensible though 

this may be, it can lead us to a status quo bias in which she fails to change her behavior. And we sum 

such biases under the name cognitive biases.  

The connection between simple heuristics and cognitive bias is useful to introduce the notion of 

ecological rationality. This recognizes that a heuristic can be smart or dumb depending on the 

environment in which it is used. Anna may use one heuristic when shopping in her local superstore and 

a completely different one when shopping in the Middle East. Each heuristic is matched to the context. 

What is a heuristic? Kahneman and Frederick suggested that heuristics are mental shortcuts used when 

people are interested in assessing a “target attribute” and when they substitute a heuristic attribute of the 

object, which is easier to handle [3]. Heuristics operate through a process of attribute substitution. The 
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use of heuristics gives rise to intuitions about what is true, and these intuitions sometimes are biased, in 

the sense that they produce errors in a predictable direction. 

Attention to behavioral economics comes because it combines economic deduction with 

psychological induction, economic logic of choice with psychological analysis of human behavior, and 

formal and normative models of economic behavior determined by principles of rationality with a 

psychological approach to financial decisions made by humans [4]. Norm-nudging serves a dual 

purpose: it enlightens individuals about the prevalent behavioral trends within their social environment 

(empirical expectations) and molds their perceptions about what is considered morally correct or 

acceptable by their peers (normative expectations). Exposure to such norms can manifest through 

diverse mediums, such as verbal cues or visual representation, and trigger behavioral change. Previous 

studies indicate that descriptive social norms are a promising tool to improve pro-environmental 

behavior [5].  

Relying on heuristics, mental shortcuts, and intuitive decision making, real-life agents often 

systematically diverge from the traditional, abstract ideal of rational choice. Such divergence is a 

necessity and often works remarkably well. However, as proponents of nudging argue, real-life decision 

making is also rife with cognitive biases resulting in decisions that leave people worse off by their own 

lights. Here are some examples: in their decision making, people often rely on anchoring, availability 

and representativeness heuristics; are often too optimistic and overconfident; display loss aversion; give 

undue importance to the status quo; are subject to framing; often make their decisions conditional on 

what others are doing rather than evaluating options on their own merit; are often short-sighted and 

suffer from weak will; and real-life agents often systematically go wrong when dealing with probabilities 

in particular [6][3][7] 

 

Materials and Methods 

On 20 July 2025 we queried Web of Science Core Collection with the exact phrase “behavioral 

economics” in Topic (title/abstract/keywords), restricted to SCI-EXPANDED, SSCI, and ESCI, 

document types Article/Review/Proceedings, language English, years 1976–2024 (Final 

Publication Year). Retracted items and 2025 records were excluded. We retained 4,639 records 

and exported the first 4,000 full records with cited references in Plain-Text for analysis in 

Bibliometrix 5.1.0 (R) via Biblioshiny. A diagnostics report indicated 100% completeness for core 

fields (author, title, year, language, category) and minor missingness for secondary fields (0.32%–

16.42%). Thematic procedures. We used the Thematic Evolution module with a controlled 

vocabulary of 250 merged keywords (KW_Merged), minimum frequency 5/1,000 docs, four 

periods (1976–2000; 2001–2015; 2016–2020; 2021–2024), Inclusion Index ≥ 0.1, Walktrap 

clustering, up to 3 labels per theme. For factorial mapping we applied Correspondence Analysis 

to the top 100 frequent terms computed over the 4,000-record corpus (not a five-document 

subset), retaining two dimensions for visualization and selecting four clusters for comparability 

with the evolution analysis. Records labeled as “Retracted Publication” were excluded resulting in the 

removal of three entries. Additionally, publications from the year 2025 were omitted. Only documents 

categorized as “Article,” “Review Article,” and “Proceedings Paper” were retained. To ensure 

standardization and comparability of results, English language was applied as an additional filter. 

The temporal range analyzed was 1976–2024, corresponding to the period between the first 

documented appearance of the term “behavioral economics” in scientific literature and the most recently 

completed calendar year indexed in the database. The field “Final Publication Year” was used to delimit 

this range, ensuring greater accuracy in the chronological records. 

After applying all selection criteria, 4,639 relevant bibliographic records were retained. From these, 

4,000 articles were exported in Plain Text format – Full Record and Cited References, to be further 

processed. The bibliometric analysis was conducted using the Bibliometrix software, implemented 

within the RStudio environment and accessed through the Biblioshiny graphical interface. This tool 

supports the systematic exploration of scientific literature, enabling the identification of trends, 
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connections, and the conceptual structure of a research field, in accordance with the methodology 

outlined in the official user manual. 

Upon importing the 4,000 articles into Bibliometrix, a diagnostic report was automatically generated 

to assess the completeness of bibliographic metadata. The report indicated very high data quality, 

especially in key fields such as author, title, journal, year, language, and subject category, all of which 

had a 100% completion rate. Secondary fields, including cited references, affiliations, abstracts, and 

keywords, showed only minor levels of missing data ranging from 0.32% to 16.42% and were classified 

as “good” or “acceptable” according to the tool’s methodological standards. These results indicate a 

generally high level of information consistency and support the validity of the bibliometric corpus used. 

We simulate 100 agents over 365 days. Each day, agent i recycles with probability 

pt=min⁡[1,  0.40  +  0.20  +  α⋅Rt−1100]pt=min[1,0.40+0.20+α⋅100Rt−1], where Rt−1Rt−1 is the 

number of recyclers on day t–1 and α=0.10α=0.10 (effective +0.001 per prior recycler), reflecting 

bibliometric salience of social-norm mechanisms. We initialize R0=40R0=40 and use a fixed RNG seed 

for reproducibility. We aggregate daily rates to month-level means using calendar days (e.g., Feb=28). 

Code is modular and parameterized to vary baseline, nudge, and α.  

Limitations of the study 

This research presents several important methodological limitations. The exclusive use of the Web of 

Science database may restrict the scope of relevant literature, while selecting only English-language 

publications could introduce a certain linguistic bias. Additionally, the exclusion of the year 2025 and 

the restriction to specific document types namely articles, review articles, and proceedings papers may 

limit the ability to capture the most recent developments.  

The use of the exact phrase “behavioral economics” may omit works that address the topic using 

alternative terminology, and relying on the “Final Publication Year” field instead of the “Publication 

Year” field may result in minor discrepancies in chronological distribution. Furthermore, while 

Bibliometrix provides flexible data filtering and customization options, allowing users to refine datasets 

according to specific inclusion criteria directly within the platform, it also has limitations in integrating 

data from multiple sources and in analyzing more complex bibliometric networks. 

The limitations of the study include the homogeneity of agents, the absence of individual adaptation 

mechanisms, the lack of external influences, and a simplified representation of social influence. 

Nevertheless, the model highlights the potential of behavioral interventions combined with social 

feedback in generating sustainable ecological behaviors. 

 

Results and discussion 

This research provides a dual empirical foundation for understanding the evolution and applicability of 

behavioural economics. First , a broad bibliometric analysis, conducted using Bibliometrix sotfware, 

highlights a significant and accelerated growth in scientific production in the field since 2006, with an 

exponential pace after 2015. Behavioral economics has moved from a marginal concept to a solid 

interdisciplinary framework, driven by its increasingly frequent use in public policies and decision 

making under conditions of uncertainty. The collaborative network is intensely globalized, with the 

United States, the United Kingdom, Germany, and China as central nodes. Romania has a moderate but 

geographically diversified presence, being integrated into both European and global research networks. 

The analysis of the thematic evolution reveals four distinct conceptual stages: theoretical beginnings 

and comparative studies (1976–2000), epistemological consolidation (2001–2015), applicative 

expansion in areas such as health and addiction (2016–2020), followed by a diversification of 

approaches with a public policy orientation and increased specialization (2021–2024). The factorial 

clustering confirms the structuring of the field into four major conceptual cores: theoretical 

methodological foundations, research on addictive behaviors, behavioral interventions in public health, 

and socio-evolutionary models of human cooperation. Second, an agent-based simulation conducted 

over a period of one year (365 days) modeled the recycling behavior of 100 agents, influenced by a base 
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probability (40%), a positive behavioral stimulus (+20%), and a social influence factor (0.001 × the 

number of participants from the previous day).  

The results indicate a convergence towards a stable average daily recycling rate of around 66%, 

significantly higher than the baseline. The aggregated monthly values ranged between 65.19% and 

68.47%, with upward trends especially in April, June and October. These data validate the cumulative 

effect of simple digital nudges and social conformity, demonstrating the potential of agent-based models 

to replicate emergent collective behaviours and support scalable and low-cost public policy 

interventions for sustainable changes in environmental protection.  

1. Structural and thematic evolution of behavioral economics: Evidence from a bibliometric analysis 

(2000–2024) 

An analysis of the evolution of publications (Figure 1), based on data extracted from the Web of Science 

Core Collection, reveals a substantial and sustained increase in scientific interest in the field of 

behavioral economics, particularly in the last two decades. The first documented appearances are 

isolated, with only a few articles published between 1976 and 1994, signaling a period of theoretical 

incubation and limited interest. Between 1995 and 2005, the number of publications remained modest, 

with an annual average of less than 20 papers.  

A more accelerated stage of development can be observed starting in 2006, when the number of 

papers began to increase gradually, reaching the threshold of over 100 articles per year in 2011. This 

phase of expansion coincides with the integration of behavioral concepts into public policy and 

interdisciplinary research, reflecting a thematic maturation. 

After 2015, the field experienced exponential growth, culminating in the period 2020–2022, with a 

peak recorded in 2022 (417 articles). This period is marked by an intensified interest in the application 

of economic behavior in practical contexts, especially during the COVID-19 pandemic, which amplified 

research related to decision-making under uncertainty. The high number of publications continues in 

2023 (361 articles) and 2024 (326 articles), indicating continuity in the thematic relevance of the field, 

even though recent data may be affected by delays in the indexing process. 

Cumulatively, over 85% of all publications were produced after 2010, confirming the transition of 

behavioral economics from an emerging field to a consolidated one within the economic and social 

sciences. The annual distribution suggests not only quantitative growth,und but also thematic and 

methodological expansion, favored by the scientific community's openness to interdisciplinary 

approaches. 

 

 
Figure 1. Yearly distribution of publications (1976–2024). 

 

Source: Authors’ own research results. 
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Within the “Social Structure” dimension of the bibliometric analysis conducted using Bibliometrix, 

Figure 2 illustrates the country-level map of research collaborations, which visually captures 

international co-authorship networks in the field of behavioral economics.  

 
Figure 2. Country-level map of research collaborations. 

 

Source: Authors’ own research results using Bibliometrix. 

 

The longitudinal thematic analysis presented in Figure 3, conducted using the “Thematic Evolution” 

function from the Bibliometrix software, identifies 26 significant conceptual trajectories that illustrate 

the intellectual development of the field of behavioral economics and decision theory between 1976 and 

2024. These trajectories do not reflect individual publications, but rather semantic relationships between 

key terms extracted from the scientific literature and organized across four chronologically distinct 

periods: 1976–2000, 2001–2015, 2016–2020, and 2021–2024. 

The thematic analysis was configured with a controlled vocabulary limited to 250 terms and a 

minimum frequency threshold of 5 terms per 1,000 documents. The „Inclusion Index” (threshold ≥ 0.1) 

was applied to ensure semantic consistency, and clusters were labeled using a maximum of three 

semantic tags, each set at label size 1. Clustering was performed using the „Walktrap algorithm”, which 

identifies thematic communities based on local term associations. The temporal segmentation of the 

analysis followed the aforementioned four periods. 

Each of these intervals marks a distinct stage in the evolution of the field from theoretical foundations 

to epistemological sophistication, and eventually to socio-political applicability. The distribution of the 

26 thematic trajectories is relatively balanced: 11 trajectories emerge from the transition between 1976–

2000 and 2001–2015, 7 between 2001–2015 and 2016–2020, and 8 between 2016–2020 and 2021–2024. 

This structure reveals a progressive conceptual and methodological maturation, supported by semantic 

consistency across periods and reinforced by quantitative indicators, such as the „Weighted Inclusion 

Index” and the „Stability Index”, both of which were used to calibrate the intensity and continuity of 

thematic links across the defined time intervals. 

During the period 1976–2000, the epistemological core of behavioral economics takes shape, around 

the concepts of “behavioral economics”, “bias”, “decision”, “information”, “rational choice”, “rhesus-

monkeys” and, marginally, “aerobic exercise”. These themes form a first layer of meanings, in which 

the modeling of rational behavior is confronted with empirical observations from psychology and 

comparative biology. Thematic relationships are well defined and recurrent: for example, “information” 

is strongly correlated with “decision-making” in the following period, through a constant volume of co-

occurrences (4), signaling a clear conceptual continuity. Likewise, “decision” is directly associated with 

“decision-making” in 4 cases, and “bias” contributes to this transition with 2 co-occurrences. The theme 
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“rational choice”, connected to “prospect-theory”, appears in 3 works, indicating a clear presence of 

normative reflection in the early literature. 

Behavioral economics is already an active semantic core, present in three thematic trajectories and 

accumulating 87 co-occurrences in relation to subsequent literature, through predominant terms such as 

“choice”, “self-control”, “children”, “motivation” and “delayed rewards”. This high volume confirms 

the central role of behavioral economics in the early conceptual structure of the field. At the same time, 

“rhesus-monkeys” appears in 3 distinct trajectories, with a total of 31 co-occurrences: 2 with “behavioral 

economics”, 4 with “decision-making” and 25 with “demand”. This distribution suggests a consistent 

influence of preclinical studies on the way in which the problem of economic decision was initially 

formulated, through comparative and experimental approaches. The isolated but notable presence of the 

theme “aerobic exercise”, correlated with terms such as “health”, “obesity”, “adults” and “physical-

activity” (in 2 papers), indicates the early emergence of an applied direction focused on health, which 

will acquire considerable importance in the later stages of the development of the field. 

The period 2001–2015 marks a semantic aggregation around the theme “decision-making”, which 

becomes the focus of the literature, taking over thematic content from at least five previous concepts. 

This stage reflects the transition from theoretical speculation to procedural modelling: notions such as 

“judgment”, “uncertainty”, “utility” and “bounded rationality” become dominant, and descriptive 

approaches begin to prevail over normative ones. This is the moment when “behavioral economics” 

begins to be recognized as a paradigm in its own right, with extended applicability and epistemological 

autonomy. The theme of “behavioral economics” is present as a conceptual background and remains 

active, recording 87 co-occurrences, which confirms its role as an epistemological pivot between the 

founding literature and modern forms of decision analysis. The evolution is continuous but gradual, 

without sudden semantic leaps, which suggests a slow but sure maturation of the paradigm. 

In parallel, the theme of “demand” was taking shape ze as an emerging applied direction, derived in 

part from previous research on experimental models (e.g., “rhesus monkeys”, “reinforcement”, 

“consumption”). This transition is supported by 28 co-occurrences, which indicates a semantic 

continuity of medium intensity, but with notable conceptual consistency. Thus, the period 2001–2015 

functions as an area of terminological and disciplinary convergence, in which the behavioral paradigm 

matures around “decision-making” and consumer behaviors, going beyond the boundaries of “rational 

choice” in classical economic modeling. In the period 2016–2020, a double direction of thematic 

consolidation within behavioral economics is highlighted. The theme of “decision-making” evolves 

towards “choice”, reflecting a semantic transition from abstract decision-making processes to 

observable preferences and behaviors. This transformation is supported by 91 co-occurrences, 

associated with terms such as “risk”, “bounded rationality”, “loss aversion” and “utility”, which 

indicates a clear articulation between normative models and applied explorations. Simultaneously, 

“behavioral economics” maintains its central role, but acquires a significantly greater empirical load – 

registering 817 co-occurrences – and being frequently associated with terms such as “financial 

incentives”, “intertemporal choice”, “obesity”, “self-control” and “physical-activity”. This lexical 

density confirms its extension towards applied fields, especially public health and behavioral policies. 

Also during this period, the theme of “demand” undergoes a clear specialization, pivoting towards 

the study of addictive behaviors and clinical interventions. The 72 co-occurrences identify a 

terminological network that includes concepts such as “delay discounting”, “nicotine”, “cocaine”, 

“smoking”, “reinforcing efficacy” and “substance use”, which signals the orientation of research 

towards experimental validations, clinical populations and robust behavioral models. Thus, the period 

2016–2020 is shaping up as a stage of analytical maturation and applicative diversification, in which the 

main themes gain empirical weight, and decision analysis becomes an integrative platform between 

economics, psychology and health sciences. In the period 2021–2024, a significant thematic 

fragmentation takes place, signaling a paradigmatic maturity within behavioral economics. The theme 

“behavioral economics” remains the dominant conceptual core, recording 969 co-occurrences and 

expanding through frequent semantic associations with terms such as “decision-making”, “financial 

incentives”, “obesity”, “motivation” and “intertemporal choice”. This constellation indicates an 
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increasingly clear focus on health, behavioral interventions and clinical-social efficiency. Within the 

theme "choice", which accumulates 115 co-occupations, two major directions emerge: "prospect-

theory" and "risk". The first, "prospect-theory" (88 co-occupations), consolidates the theoretical 

dimension of decision under uncertainty and is associated with the concepts of "loss aversion", "bounded 

rationality", "heuristics", "rational choice" and "trust". The second, "risk" (93 co-occupations), defines 

an applicative branch oriented towards public policies and normative interventions, being co-occupied 

with terms such as "policy", "field experiment", "nudge", "education" and "social norms". In parallel, 

the “demand” theme (93 co-occupations) continues to consolidate as an applied direction in the analysis 

of addictive behaviors, through dominant co-occupations such as “alcohol”, “delay discounting”, 

“purchase task”, “impulsivity” and “substance use”. This stage is characterized by advanced 

specialization, interdisciplinary integration and a solid anchoring in normative agendas targeting public 

health, sustainability, governance and social equity.  

The analysis of the thematic trajectories in the behavioral economics literature (1976–2024) 

highlights a continuous process of scientific maturation, from the initial conceptual articulation to the 

interdisciplinary applied consolidation. The period 1976–2000 was a founding one, in which the key 

concepts of the field were shaped in dialogue with psychology and comparative biology. Between 2001–

2015, the paradigm epistemologically stabilized around “decision-making”, marking the transition to a 

procedural approach to decision-making. The 2016–2020 interval brought an empirical densification 

and thematic orientation towards health and addictions, and in the period 2021–2024 a fertile 

fragmentation is observed, in which “prospect-theory” and “risk” become defining vectors of 

specialization. Thus, behavioral economics has transformed from an alternative theory into a robust 

framework, with practical relevance for public policies, clinical interventions and normative 

governance.  

 
Figure 3. Thematic trajectories in behavioral economics research. 

 

Source: Authors’ own research results using Bibliometrix. 

 

Correspondence analysis was applied to the entire semantic field of the 100 most frequent terms 

extracted from a corpus consisting of five academic documents. The method enabled the identification 

and graphical representation of latent semantic relationships between concepts, projected onto a two-

dimensional semantic space defined by Dimension 1 (Dim 1), accounting for 5.46% of total variance, 

and Dimension 2 (Dim 2), accounting for 3.62%. As shown in Figure 4, for methodological consistency 

with the previous thematic evolution analysis (Figure 3), the semantic map was divided into four distinct 

thematic clusters, each reflecting major nuclei of conceptual co-occurrence in the field. Although the 

method allowed for up to eight clusters, four were selected to enable comparability with the previous 

temporal segmentation (Figure 3, based on 250 terms across four time periods between 1976 and 2024). 

This choice enhances interpretive continuity and analytical coherence within the semantic structure. 

The purple cluster (no. 1) highlights the theoretical and methodological core of behavioral 

economics, forming a coherent conceptual network that captures the main epistemological foundations, 
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empirical applications, and emerging research directions in the field. This cluster plays an axial and 

transversal role, articulating the intersection between economic, psychological, and social approaches. 

At the conceptual center of the cluster are fundamental terms such as "behavioral economics," "decision 

making," "experimental economics," and "neuroeconomics." These define the disciplinary infrastructure 

of the field and signal the convergence of economics, cognitive psychology, and neuroscience in the 

analysis of individual and collective decisions. A second thematic core focuses on decision-making and 

choice modeling under uncertainty, reflected in terms such as "models," "model," "probability," 

"preference," "choice," "price," and "behavior." This structure suggests the extensive use of probabilistic 

theories and quantitative modeling to understand economic behavior in dynamic and ambiguous 

contexts. The cognitive and affective-motivational component of decision-making is well outlined by 

the concepts of "risk," "information," "time," "self-control," "motivation," "performance," 

"perceptions," and "attitudes." These concepts indicate an interest in the psychological variables 

involved in decision-making, including how individuals perceive risk, manage self-control, and respond 

to motivational stimuli in economic contexts. The normative and applicative dimension is represented 

by terms such as "policy," "determinants," "conservation," "paternalism," "libertarian paternalism," and 

"social norms." These terms show a concern for how behavioral research findings are translated into 

public policy and soft interventions, particularly through the lens of the "nudge" paradigm and choice 

architecture. 

Therefore, Cluster 1 can be interpreted as a dense conceptual structure that reflects the maturity and 

consolidation of behavioral economics as an integrative scientific field. It brings together decision 

theories, cognitive and social factors, and normative applications, illustrating the breadth and depth of 

contemporary behavioral approaches. 

The red cluster (no. 2) in the concept map highlights a thematic area clearly anchored in experimental 

research on addictive and consumer behaviors, particularly in controlled laboratory settings. Keywords 

such as "addiction," "drug," "nicotine," "alcohol," "smoking," "substance use," or "cigarette-smoking" 

indicate a focus on the study of addictions and the neuropsychological mechanisms of substance use. 

Terms such as "reward," "reinforcement," "delay," and "impulsivity" suggest a theoretical framework 

related to altered decision-making processes in addiction, particularly with regard to temporal 

discounting and response to rewarded stimuli. The presence of concepts such as "purchase task," 

"demand," "validation," or "consumption" shows the application of economic-behavioral paradigms for 

measuring the subjective value of rewards and price sensitivity. Another defining feature of the cluster 

is the extensive use of animal models, highlighted by terms such as "rats," "rhesus monkeys," and "self-

administration," which indicate the use of preclinical methods to understand the neurobiological 

mechanisms of addiction and to test drugs or behavioral therapies. Similarly, words such as "cocaine," 

"nicotine," and "alcohol" underscore the focus on drugs with high addictive potential. This cluster of 

terms reflects an area of research deeply influenced by behavioral psychology, neuroscience, and 

behavioral economics applied to the study of addiction, providing a coherent picture of research aimed 

at understanding and modeling decisions in contexts of reward and compulsive consumption. 

The green cluster (no. 3) reflects a thematic dimension oriented towards public health, behavioral 

interventions, and preventive policies, with a strong emphasis on their effectiveness among vulnerable 

groups (children, adolescents). The predominant words highlight a multidimensional approach to the 

evaluation and implementation of health policies, particularly in the context of obesity and physical 

activity. Terms such as "health," "intervention," "interventions," and "care" suggest a clear focus on 

health promotion and the implementation of concrete policies or measures, including campaigns and 

public policies. The presence of the words "obesity," "adolescents," and "children" indicates that these 

interventions are particularly aimed at preventing weight problems among young people, reflecting 

modern concerns about the increasing incidence of childhood obesity. The concepts of "physical 

activity," "adherence," and "financial incentives" underscore the importance of behavioral and economic 

strategies for promoting a healthy lifestyle and maintaining it in the long term. The word "choice 

architecture" refers directly to nudge theories, in which healthy decisions are facilitated by structuring 

the decision-making context an approach theoretically supported by Thaler and Sunstein. At the same 
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time, the term "strategies" signals the need for careful design and implementation of these interventions, 

and "meta-analysis" indicates a solid scientific basis through systematic review of the effectiveness of 

these measures. The term "united-states" suggests that most of these studies or interventions were 

developed, applied, or analyzed in the American political and social context, reflecting a dominant 

direction in the international literature on behavioral health. Overall, the cluster highlights an applied 

and policy-oriented theme of behavioral health, preventive interventions, and decision-making 

structures aimed at optimizing public health outcomes, particularly among young people. 

The blue cluster (no. 4) in the conceptual analysis highlights an essential theoretical axis of 

behavioral and social sciences, centered on the evolutionary and social mechanisms of human 

interactions. The key terms   "evolution," "cooperation," "altruism," "reciprocity," "fairness," "trust," 

and "competition"   reflect a conceptual framework rooted in the theory of natural selection and strategic 

behavior in social contexts. This semantic structure suggests a major interest in understanding how 

individuals choose to cooperate or compete, depending on moral norms and strategies for maximizing 

collective or individual benefits. The concept of "evolution" signals an evolutionary approach to 

cooperation, while "altruism" and "reciprocity" are fundamental to theories of conditional generosity 

and social trust reinforcement. At the same time, "competition" and "fairness" add critical dimensions 

of equity and conflict of interest, relevant to both economic behavior and moral decision-making 

processes. The cluster can be interpreted as representing the core values and fundamental principles of 

social interactions from individual motivations to collective consequences forming a bridge between 

behavioral economics, social psychology, and evolutionary biology. 

In conclusion, the semantic map reflects the conceptual structuring of behavioral economics in four 

major directions: theory and methodology, addictive behaviors, public health policies, and socio-

evolutionary foundations of human interaction. There is a polarization between the explanatory 

dimensions, with a central core (the purple cluster) articulating decision theory and normative 

applications, in contrast to the specialized applicative or explanatory clusters. The red cluster captures 

experimental studies on addiction and consumption mechanisms, while the green cluster highlights the 

applicability of behavioral interventions in health. The blue cluster brings to the fore the fundamental 

values of social cooperation and competition, outlining a moral-evolutionary dimension of behavior. 

Overall, the analysis reveals the deep interconnection between the theoretical, applicative, and social 

dimensions of contemporary behavioral economics. 

 

 
Figure 4. Thematic clustering based on factorial analysis. 

 

Source: Authors’ own research results using Bibliometrix. 
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2. Temporal dynamics of recycling behavior: results from the agent-based simulation 

The simulation was carried out over a full calendar year (365 days), using the actual number of days in 

each month (e.g., February with 28 days, April with 30 days, etc.). The model is agent-based and 

includes 100 autonomous entities (agents), each making a daily decision on whether or not to participate 

in recycling activities. The daily probability of recycling for each agent is determined by three main 

components: a base probability of 40%, a constant behavioral "nudge" of 20% (modeled as a digital 

reminder, such as an email), and a social influence factor quantified as 0.001 multiplied by the number 

of agents who recycled the previous day. This formulation allows for the examination of the interaction 

between individual factors and collective dynamics in generating stable pro-social behavior. The results 

show that, after an initial period of accommodation, recycling behavior rapidly converges to a stable 

average daily rate of approximately 66%, representing a substantial increase over the baseline 

probability. Daily variability is attributed to the stochasticity of individual decisions, but the overall 

trend indicates a clear stabilization in aggregate behavior.  

To observe long-term patterns and monthly fluctuations, daily recycling rates were aggregated and 

visualized in Figure 5, which presents the monthly average rates across the entire simulation year. 

For a macro-temporal analysis, daily rates were aggregated into monthly averages, adjusted for the 

actual number of days in each month. Monthly values ranged from 65.19% (January) to 68.47% (June), 

showing a small variation of about 3.3 percentage points over the year. An upward trend was observed 

in the first half of the year, with peak values in April, June, and October. The minimum rates in January 

and August may reflect a temporary reduction in social momentum, possibly correlated with holiday 

periods. The simulation validates the hypothesis that integrating a constant behavioral intervention 

(nudging) with a social influence mechanism, even of low intensity, can generate significant cumulative 

effects in aggregate behavior. It also confirms the ability of agent-based models to reproduce the 

emerging dynamics of collective behavior in the absence of complex or adaptive individual strategies. 

These results support the relevance of using computational models in testing and designing public policy 

interventions aimed at sustainable behavioral change in the field of environmental protection. They also 

provide a robust framework for assessing the scalability and persistence of the effects generated by low-

cost behavioral strategies. 

The agent-based model was implemented in the C++ programming language, chosen for its 

computational efficiency and detailed control over data structures and iterative processes. The 

simulation was run over a period of 365 days, and the behavior of each agent was determined by 

predefined probabilistic rules, without adaptive mechanisms. The source code is modular and 

documented, allowing for complete replication of results and easy modification of simulation parameters 

(probabilities, number of agents, intensity of social influence, etc.). This approach ensures 

methodological transparency and provides a robust framework for extending the study or comparing it 

with other behavioral scenarios in similar contexts. [35] 

The 2021–2024 surge of policy-oriented work around risk, field experiments, and social norms in 

our mapping motivated the choice of a constant digital nudge and a mild social-influence term in the 

model. The ~0.66 steady-state recycling rate indicates that the two levers are complementary: the nudge 

raises the floor while social feedback sustains participation. This pattern mirrors the literature’s shift 

from isolated framing effects to persistent norm-based architectures, and the small month-to-month 

spread suggests robustness to stochastic shocks, consistent with field evidence on habit formation in 

simple, repeated decisions. 
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Figure 5. Monthly average rate. 

 

Source: Authors’ own research results. 

Conclusion 

This paper aimed to investigate the contribution of behavioral economics to understanding and 

influencing individual and collective behavior in the context of environmental protection. By combing 

a rigorous bibliometric analysis with an experimental agent-based simulation, the study offers a dual 

perspective – both conceptual and applicative – on how this field has evolved and is put into practice.  

First, the results of bibliometric analysis confirm the transition of behavioral economics from a 

conceptual niche area to a mature interdisciplinary field. The exponential increase in the number of 

publications after 2015 indicates an intensification of scientific interest, especially in the context of the 

application of these concepts in public policies, health, ecological economics and decisions under 

uncertainty. From a structural point of view, international collaborations are extensive, with main actors 

located in the USA, the United Kingdom, Germany and China. Romania, although with a moderate 

contribution, is found in a wide scientific network, both at European and global level.  

The analysis of the thematic evolution put in the evidence four main stages in the development of 

the field: the period of theoretical foundation (1976 - 2000), epistemological consolidation (2001 – 

2015), extended applicability in concrete domains (2016 – 2020), and, recently, a diversification 

oriented towards public policies and thematic specialization (2021 – 2024). These phases reflect both 

the maturation of the field and its capacity to respond to contemporary challenges through new and 

integrative methods.  

Second, the simulation of recycling behavior among 100 agents over a full year demonstrated the 

real potential of behavioral interventions in stimulating sustainable changes. The implemented model 

integrated a basic probability of action (40%), a positive nudge (+20%) and a social influence component 

dependent on the behavior of the previous day. The results show a clear convergence towards an average 

recycling rate of approximately 66%, with constant monthly values and upward trends in certain months. 

This emerging behavior confirms that simple behavioral interventions, such as digital reminders and 

appeals to social norms, can have a significant and sustained impact over time. The methodological 

contribution of this work lies precisely in combining quantitative bibliometric analysis with a qualitative 

and dynamic simulation of individual behavior. This dual framework allows both the identification of 

structural and conceptual trends in scientific production and the empirical testing of the efficiency of 

behavioral influencing mechanisms. Thus, the study demonstrates the relevance of agent-based models 

not only as theoretical tools, but also as platforms for validating public policies in controlled and scalable 
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environments. It is also confirmed that behavioral economics has a great practical value, especially in 

the context of environmental protection. The green transition, together with the challenges associated 

with climate change and unsustainable consumption, requires new types of interventions – more subtle, 

more personalized and more cost-effective. Nudging, norm-nudging, decisional anchoring or the appeal 

to social belonging become key tools in the design of modern public policies, centered on the individual 

and adapted to the real decision-making context.  

Finally, we conclude that behavioral economics offers a solid and dynamic framework for 

understanding and influencing human behavior in complex situations. Through analytical tools such as 

Bibliometrix and experimental simulations, research in this field can substantiate sustainable and 

effective public policies, which respond to contemporary challenges in a scientific and results-oriented 

way. Future research directions should aim at integrating these models into interactive digital platforms, 

long-term evaluation of behavioral effectiveness, and exploring other application areas such as 

education, health, or urban mobility. 
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