Behavioral Determinants of Saving: Analyzing Financial Decision-Making Patterns

Abstract 
Saving is largely determined by the level of perceived income; however, studying saving through behavioral theories allows us to analyze other factors linked to how individuals make financial decisions. The methodology used in this study combines a quantitative and qualitative approach to explore the determinants of savings from a behavioral perspective, as well as to identify the main impediments to saving in different contexts, using theoretical and empirical material. The data were obtained from the Global Data Findex 2021 through a questionnaire applied to 145,000 adults in 139 countries. This was used to model the elements that have an impact on savings. The results reveal that the factors that have the greatest effect on savings are loans and emergency funds delegated to outsiders (in this case, family and friends). These results underline the importance of implementing effective strategies that address the complex set of determinants of savings.
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Introduction
Saving involves setting aside a portion of earned income to reserve for future use, allowing individuals to handle unforeseen events of various kinds. It also provides the saver with psychological security and enhances their overall well-being (Costa et al., 2018; Maison et al., 2019).

Nevertheless, despite the importance of saving, while there is no universally agreed-upon optimal savings level, various authors concur that most individuals save at rates lower than recommended (Bernheimet al., 2000; Atalay et al., 2014).
There are several issues surrounding saving, one of which is the pension system. Many individuals will not be able to access the benefits of pensions or retirement plans. This implies that people need to take on greater responsibility for their savings (Lusardi, 1998; Bernheim et al., 2001; Ferreiro and Serrano, 2011; Chorkowy, 2020).
Moreover, the study of savings and its determinants has been predominantly addressed through frameworks centered on factors such as interest rates, consumption propensity, and income levels (Fisher, 1930; Keynes, 1936; Friedman, 1957; Chen et al., 2017). However, these traditional economic interpretations have not been entirely satisfactory in explaining the diverse behaviors that result from savings decisions. Given its complexity, a multi-faceted analysis is necessary to enable a comprehensive understanding of the topic.
As autonomy in personal savings increases, it becomes increasingly relevant to explain why some individuals choose to save while others do not (Bernheim and Garrett, 2003; Villagómez, 2014). Additionally, research in this field has potentially significant public policy implications, particularly in evaluating economists' assessments of savings behavior sensitivity to policy initiatives (Cronqvist and Siegel, 2015; Gabler et al., 2020).
Saving depends on individuals' motivations, financial literacy, interest rates, income, trust in financial institutions, public policies, and even factors such as age (Chudzian et al., 2015). Thus, studying behavioral variables influencing saving or consumption choices is crucial for developing government actions aimed at improving economic agents' decision-making regarding their savings behavior (Hall, 2021).
Given this context, the objective of this article is to analyze the determinants of saving, as well as some barriers that hinder it, to examine behavioral factors that influence financial decision-making in this area. Additionally, a perspective on behavioral finance is presented, as it provides new avenues to address many of the questions that arise around saving choices.
Traditional economic theories primarily analyze the factors that explain saving through income levels and access to financial products and services (Keynes, 1936; Pérez, 2006; Sherraden, 2013). Modigliani's standard life-cycle saving theory suggests that income fluctuates over an individual's lifetime, with income surpluses being saved and transferred from periods of abundance to periods of scarcity, ensuring future income during the life cycle (Modigliani, 1986; Carrero et al., 2016).
However, these theories overlook the fact that savings decisions are influenced by information, context, emotions, goals, and many other factors (Cheema and Soman, 2008; Soman and Zhao, 2011; Lee and Hanna, 2015). Due to the complexity of saving decisions, new models and alternative theories have emerged, seeking to provide a better understanding of individual saving behavior.
The behavioral life-cycle saving model introduces considerations beyond the neoclassical paradigm, emphasizing self-control, mental accounting, and framing (Thaler, 2015; Vargas, 2018). The consumption and saving model based on Kahneman and Tversky (1979) and prospect theory (Bowman et al., 1998) offers further examples of theoretical frameworks that depart from strict economic assumptions.
Despite the existence of theoretical work and models proposed from various angles, it is important to highlight that while many authors disagree on the theoretical foundations of economic schools that contradict the assumptions of rationality, there is a convergence of thought that the savings of most people are insufficient to cope with income losses, spending crises, and other financial emergencies (Bernheim et al., 2000; Despard et al., 2020).
According to other research on saving, decisions about spending on immediate needs and desires versus saving for long-term benefits activate biological mechanisms related to planning, self-regulation, time representation, and benefit comparison (Isla et al., 2012). All of these mechanisms together represent a complex process, making it difficult to make the most accurate choices in required savings allocations.
In practice, finding the optimal consumption path to achieve saving is no easy task, as individuals do not receive constant feedback to help them learn. The most plausible ways people might approach a suitable savings plan are by learning from others (e.g., role models or experts) or using effective heuristics (Gollwitzer, 1999; Thaler, 2018).
Theorists from various disciplines have labeled the problem of low savings levels as an issue of intertemporal choice, where immediate interests conflict with those further in the future (Laibson et al., 1998; Frederick, 2002; Hershfield et al., 2008; Contiggiani, 2012). In other words, individuals often exhibit detachment from future outcomes, resulting in a disconnect between their present and future selves.
Several authors also highlight the importance of simplifying the decision-making process, focusing on the complexity of saving and its impact on delaying timely enrollment in formal savings plans, which results in substantial reductions in long-term capital accumulation (Madrian & Shea, 2001; Iyengar et al., 2004; Beshears et al., 2008; Martin, 2014). Therefore, streamlining contractual procedures for opening savings accounts could accelerate enrollment in formal savings plans and enable greater capital accumulation by starting at a younger age.
Another approach is the analysis of cognitive biases, which helps identify the roots of some inconsistencies in savings decisions. These systematic distortions of available information influence the way people process thoughts, make judgments, and decisions (Kahneman & Tversky, 1972; Fonseca et al., 2017).
In this framework, Thaler (2018) in his mental accounting theory explains how individuals assign different values to the same amount of money based on subjective criteria. For example, when receiving an unexpected income, mental accounting leads to the perception that this money has a different value than regularly earned income, which often results in a greater inclination to spend it, making it more difficult to save non-ordinary income.
Another significant finding comes from a study by Raghubir and Srivastava (2009), which shows that when individuals actively exercise self-control in spending to facilitate saving, they deliberately choose to receive money in large denominations rather than smaller ones. This is because the likelihood of spend decreases when money is received in larger denominations, a phenomenon known as the denomination effect.
Based on this, the analyzed theories offer meaningful arguments to challenge the rationality of individuals in complex situations, as well as their ability to consistently order preferences and predict future desires (Shiller, 2019). In other words, human beings make financial decisions with limited knowledge and capacity, and therefore, when evaluating multiple options and their potential outcomes, they drastically simplify the scenarios they face. As a result, decisions are influenced by psychological, social, and cognitive factors, which do not always align with the rational paradigm.
In Latin America, due to the lack of savings among the majority of the population, it is projected that around 28.7 million people will fall into poverty in the coming years (Banco de Desarrollo de América Latina, 2021). This lack of financial safety in the current crisis has worsened pre-existing concerns, leaving the population without a savings buffer against economic instability, and making it harder to meet basic needs.
Additionally, high rates of informal employment and the fact that nearly 40% of workers lack any form of social protection or assistance have made the pandemic's impact more severe for Latin American countries (Basto et al., 2020). This highlights the urgent need to implement strategies to mitigate the economic fallout from the pandemic and, in parallel, to promote financial planning that can shield vulnerable populations from severe adverse impacts.
To explain the low savings levels in Latin America, Cavallo and Serebrisky (2016) point to the lack of relevant savings instruments, distrust in financial institutions, and high banking costs, all of which reduce individuals' willingness to place their savings in formal financial institutions. Therefore, comprehensive actions must be taken to address these deficiencies, which stem from various areas.
In line with this, to increase savings and other aspects of financial inclusion, several countries have implemented the "9 Principles for Innovative Financial Inclusion" (Global Partnership of Financial Inclusion, 2010) and the "G20 Financial Inclusion Action Plan" (Global Partnership of Financial Inclusion, 2020). These initiatives aim to promote policy approaches that foster competition and offer incentive-based products, ultimately leading to greater access to and use of a wide range of financial services and products, including savings.
It is worth mentioning that in countries such as India, Chile, Brazil, and Argentina, their respective governments have promoted the introduction and use of simplified savings accounts. However, the lack of knowledge or information, as well as behavioral biases and even social pressure, continue to act as barriers to accessing formal savings (Frisancho, 2016; Azuara et al., 2021). As a result, these measures must be implemented complementarily, rather than in isolation, to achieve better outcomes.
Experiments conducted in Africa and Asia have shown that the use of scheduled savings products focused on achieving specific goals and complemented by optimal financial education plans, increases savings levels (Banco de Desarrollo de América Latina, 2016). These findings highlight that incentive-based strategies must be implemented without overlooking the educational aspect, as education is also a fundamental pillar for improving the population's financial behavior.
A study conducted by MAPFRE (2019) revealed that savings rates in Latin America are the second lowest when measured across economic regions (North America, Latin America and the Caribbean, Europe and Central Asia, Sub-Saharan Africa, the Eurozone, South Asia, East Asia, and the Pacific). Additionally, it showed that the Latin American population is transitioning into old age without having accumulated sufficient savings.
From the above, it is clear that many challenges remain in savings, particularly in Latin American countries, which face additional economic difficulties, such as the high number of workers in the informal sector and low wages (Freije, 2001; Bulmer et al., 2017). However, to address these challenges, it is essential to understand the factors involved in the population's financial decision-making to design effective public policies (Barnea et al., 2010; Gabler et al., 2020). Incentives, coupled with robust financial education, will help increase savings behavior among the population, ultimately improving both their quality of life and the economic performance of countries currently in vulnerable conditions.
Regarding the type of participation in the active population, Triberti (2022) notes that there is insufficient evidence to suggest that changes in the labor force imply changes in savings behavior. Whether someone works in the formal or informal sector does not appear to influence their savings habits significantly. Cognitive abilities might be linked to various preferences, personality traits, and demographic factors, which could explain the differences in saving behavior.
Methods
This research aims to bridge the gap between theoretical and empirical domains through the construction of an econometric model. The study utilized a dataset obtained from The World Bank, a group of five institutions that seek solutions to poverty in developing countries. Data from the Global Findex Database 2021, which provides a multidimensional representation of financial inclusion levels in each nation, was employed. The data was gathered through a survey conducted in 139 countries during the COVID-19 pandemic. This edition of the Global Findex was based on responses from approximately 145,000 adults, offering a broad perspective on financial behaviors across different regions and socioeconomic contexts.
To ensure the integrity and reliability of the analysis, variables with missing data from the nations included in the Global Findex Database 2021 were excluded. After data cleaning, 49 variables remained, containing information on education level, access to financial services, spending habits, sources of income, access to information technologies, financial habits, and income sources of the respondents.
Since the aim was to model the factors influencing savings from a behavioral perspective, variables impacting financial decision-making were selected, such as the population that used loans, had a bank account, or credit card; lacked emergency funds; relied on the family as their source of emergency funds; saved for retirement; or their spending and payment habits. Once these variables were considered, countries without this information were omitted from the model. The selection of variables focused on those statistically significant to the proposed model, contributing meaningful conclusions. Therefore, variables related to spending habits or sources of income were excluded, as they reduced the model’s statistical significance.
Model specification
A linear regression model has fundamental assumptions, such as a constant variance in the observations, i.e. homoscedasticity. On the other hand, in reality, this assumption is not always met, with repercussions on the reliability of the regression parameter estimates, and thus on the validity of hypothesis tests around the model fit. In this article, we justify the choice of using a Weighted Least Squares (WLS) model as an alternative to ordinary linear regression (OLS) to deal with the problem of heteroscedasticity in the analysis (Stock & Watson, 2020).
To support the choice of a WLS model, the strong identification of the presence of heteroscedasticity in the data should be noted. Statistical tests were performed, specifically the Breusch-Pagan test, which yielded significant evidence of heteroscedasticity in the residuals. In response to this inadequacy in the ordinary linear regression model, alternative approaches were explored. Transformations were applied with the help of the Box-Cox method, a widely recognized analytical technique for dealing with problems of heteroscedasticity and non-linearity in the data (Montgomery et al., 2021). The main objective of this transformation is to achieve a linearization of the model and, at the same time, to stabilize the variance of the residuals. However, despite these efforts, the results obtained through this method were not satisfactory to correct the heteroscedasticity effectively. Therefore, the use of the WLS regression model was chosen as a suitable alternative to robustly address the heteroscedasticity in the data.
One of the advantages of using a WLS regression model is that it addresses heteroscedasticity in an approach that allows observations to have different variances, which is interpreted as a more accurate variance structure, as observations with lower variance have a higher weight or importance in the estimation of the coefficients, thus reducing heteroscedasticity
Finally, it is important to argue the ponderation of the model weights. It is possible to highlight that a detailed analysis of the dispersion of variance in the residuals was carried out to determine and propose a weighting that fits this distribution, thus ensuring that the data with the highest precision are those that have the greatest influence on the estimates in the conclusions. In this way, more accurate and reliable parameters are estimated compared to an ordinary regression model.
Econometric model design
Six explanatory variables and one dependent variable were considered to show some of the decisive factors in the saving behavior of the population in each of these nations. For the identification of the countries in the econometric analysis, the order of the nations was collected in alphabetical order, assigning values from 1 to 139 from Afghanistan to Zimbabwe consecutively. 
The population allusive to the target variable is the percentage of the population per country over the age of 15 that saved money in the last year. For model development, this will be identified as ‘Saving’. 
The independent variables include:
- The percentage of the population aged 15+ that took a loan of any kind in the last year (Loan).
- The percentage of the population aged 15+ for whom it is impossible to count on emergency funds in the forthcoming periods (SFoundsE).
- The percentage of the population aged 15+ whose main source of emergency funds derives from family or friends (FoundsF).
- The percentage of the population aged 15+ who used a mobile phone or the internet to access an account at a financial institution in the last year (Digitalization).
- The percentage of the population aged 15+ that owns a credit card (CardC).
- The percentage of the population aged 15+ who saved money for old age in the last year (Aging).
The following linear regression model is constructed from the previously mentioned variables:
Saving i=1+ 2Loan i+ 3SFoundsE i+4FoundsF i+ 5Digitalization i+ 6CardC i+7Aging i+ei 

For the development of this analysis, a regression model was used to assess the relationship between the variables, as well as tests to verify the functionality of the model. 
Table 1 shows the statistical summary of all the variables included in the database, highlighting mainly the relevant data of the dependent variable:

Table 1. Summary descriptive statistics   
	Variable
	Obs.
	Mean
	Standard Dev.
	
Min.
	Max.

	Saving
	140
	54.18276
	20.10431
	7.37787
	92.70729

	Loan
	140
	52.70677
	13.06759
	27.72277
	89.18651

	SFondoE
	140
	7.30432
	6.18401
	0.3992
	41.15884

	FoundsF
	140
	31.22585
	14.03316
	5.38922
	66.999

	Digitalization
	140
	70.17103
	26.01767
	7.58483
	100

	CardC
	140
	50.6057
	33.16221
	1.49701
	99.20239

	Aging
	140
	27.84852
	20.46862
	2.39282
	76.12388


Source: Own elaboration based on Global Findex data (2021).

- The database does not contain missing values; 140 observations were included for each of the 7 variables. 
- The mean of the savings variable presents a value of 54.18276% of the population that saves in each country.
- The minimum value of savings is 7.37787% of the population that saves, while the maximum percentage of the population is 92.70729%.
Analysis and discussion of results
A correlation test was performed between the variables the results are shown in Table 2.
Table 2. Correlation test   
	
	Saving
	Loan
	SFondoE
	FoundsF
	Digitalization
	CardC
	Aging

	Saving
	1
	
	
	
	
	
	

	Loan
	0.4447
	1
	
	
	
	
	

	SFondoE
	-0.4446
	-0.2311
	1
	
	
	
	

	FoundsF
	-0.7351
	-0.3621
	0.1784
	1
	
	
	

	Digitalization
	0.7393
	0.3404
	-0.4613
	-0.667
	1
	
	

	CardC
	0.6633
	0.2591
	-0.4714
	-0.6404
	0.9096
	1
	

	Aging
	0.8571
	0.3474
	-0.477
	-0.7415
	0.7721
	0.8248
	1


The results indicate that the dependent variable presents a high correlation with the variables FoundsF, Digitalization, CardC and Aging due to its absolute value its correlation is greater than 0.6
The correlation between the savings variable and old age, CardC, Digitalization and Loan is positive, while the negative correlations, as expected, are between the regressed variable and the variables SFoundsE and FoundsF.
Subsequently, a generalized least squares linear regression was run to determine the relationship of the independent variables with the Saving variable, as well as to evaluate the significance of the coefficients. The results obtained are shown in Table 3.
Table 3. Linear regression  
	
	Coeff.
	Standard Dev.
	t
	P>|t|
	95%  Conf.
	Interval

	Saving
	27.3496
	6.61771
	4.133
	0.0000
	14.25911
	40.44008

	Loan

	0.10734
	0.05810
	1.848
	0.0669
	-0.007583
	0.22227

	SFoundsE

	-0.25290
	0.14611
	-1.731
	0.0858
	-0.54193
	0.03612

	FoundsF

	-0.20179
	0.08543
	-2.362
	0.0196
	-0.37078
	-0.03278

	Digitalization
	0.36378
	0.07193
	5.058
	0.0000
	0.22150
	0.50605


	CardC

	-0.32652
	0.05931
	-5.505
	0.0000
	-0.44384
	-0.20919

	Aging

	0.73295
	0.07003
	10.466
	0.0000
	0.59442
	0.87147


Number of observations = 139, F (6,132) = 119.5, Prob > F = 0.0000, R squared = 0.8446, Adjusted R-squared = 0.8375
From the regression model obtained, the coefficients were substituted into the initial equation:
Saving i=27.3496 + 0.10734Loan i - 0.25290SFoundsE i - 0.20179FoundsF i + 0.36378Digitalization i - 0.32652CardC i + 0.73295Aging i
Different conclusions can be drawn from the analysis of various statistics. The model presents an adjusted R-squared that corresponds to a value of 0.8375, which means that the independent variables considered in the model explain 83.75% of the dependent variable (Saving). Despite the complexity of the factors involved in savings, it is to be expected that the adjusted R2 penalizes the incorporation of more variables to the model, therefore it is concluded that this model explains the independent variable to a great extent.
Considering a 90% confidence level, all coefficients are significant. However, if a 95% confidence level is considered, all coefficients are significant except for the percentage of the population that took a loan in the last year and the percentage of the population that has no possibility of having emergency funds in the coming periods.
The coefficient of the constant is significant since the absolute value of the t-statistic is greater than 4. This coefficient expresses that regardless of the other variables, the percentage of the population saved without relation to the different factors is 27.3496%, which is a good indicator for the evolution of the observed phenomenon.
In the same way, the variable FoundsF presents an inverse relationship with the variable savings, for each additional unit of the percentage of the population that delegates the main source of emergency funds to family or friends, the percentage of people who save decreases by -0.20179%, which makes sense since it can be translated into the fact that these individuals do not have a responsible or sufficient financial foresight and therefore, this falls on external individuals. When people depend on family or friends for emergency funds, they feel less pressure to keep their personal savings. Ashraf et al. (2006) found that people who anticipate receiving financial help from others are less inclined to make saving a priority.
In addition to the above, the variable with the greatest impact on the savings variable is the CardC, since for each additional unit of the percentage of people who have a credit card, the savings variable decreases by -0.32652%. In the same direction, the Consumer Federation of America (2008) noted that lower-income individuals who tend to use credit card lines or family loans to cover unexpected expenses tend to have little or no funds in appropriate savings accounts to cover these expenses. People who have loans or debt typically focus on paying off what they owe rather than saving money, which limits their capacity to build up savings (Ando & Modigliani, 1963), Then, debt can lead to a pattern where extra income is consistently used to pay off loans, reducing the opportunity to save money.
The coefficient of banking digitalization has a direct relationship with savings: for each unit increase in financial digitalization, the savings variable increases by 0.36378%, which can be explained by greater agility and immersion in the different formal financial instruments. Along the same lines, a study by Ouma et al. (2017) agrees with these results, as it showed that the use of mobile phones as a means of accessing financial services promotes the probability of saving in individuals.
The variable SFoundsE as expected, has an inverse relationship with the savings rate. For each additional unit of the percentage of the population that does not have the possibility of having emergency funds in the coming periods, the savings variable decreases by 0.25290%. 
The coefficient of the variable Loan is positive, so for each unit increase, savings increase by 0.10734%. It is important to note that the variables Saving and Loan do not necessarily manifest themselves as mutually exclusive behaviors. A study by Davutyan and Öztürkkal (2016) found that older women, especially married women, are more likely to save and borrow at the same time. Similarly, it is worth mentioning that Muqattash and Niankara (2020) attribute individuals' saving and borrowing behaviors mainly to their intertemporal consumption preferences and choices, as well as their level of financial inclusion.
As for the variable Aging, it is the variable with the largest positive impact on the savings variable, since for each unit of the percentage of people saving for their old age, the percentage of the population saving increases by 0.73295%. 
In this section, the results of the statistical tests performed to validate the assumptions of the linear regression model are presented. These tests include:
- Shapiro-Wilk test for normality:  
The Shapiro-Wilk test is used to assess whether the data follow a normal distribution (Jaramillo et al., 2023). This test is important because many statistical methods, including linear regression, assume that the residuals are normally distributed. 
- Durbin-Watson test for independence: 
The Durbin-Watson test is used to assess the independence of the residuals in the regression model (Montgomery et al., 2012). Independence is an important assumption since autocorrelation of the residuals can lead to inefficient or biased estimates. 
- Breusch-Pagan test for heteroscedasticity: 
The Breusch-Pagan test assesses the heteroscedasticity in the model residuals (Wooldridge, 2020). It indicates that the variance is not constant in the estimated values, indicating that the estimates may not be reliable (Table 4).
Table 4: Model fitness testing
	Test 
	Assumption to be validated
	Statistic
	p – value
	Conclusion

	Shapiro-Wilk
	Normality
	W = 0.990994
	0.5109
	Not rejected

	Durbin-Watson
	Independence
	DW = 2.026116
	0.89
	Not rejected

	Breusch-Pagan
	Homocedasticity
	BP = 1.5861
	0.9536
	Not rejected


Source: Own elaboration based on Global Findex data (2021).
Based on the results obtained, it can be concluded that, at the 5% significance level, the null hypothesis in the normality test is not rejected, indicating that the data follow a normal distribution. Furthermore, the Durbin-Watson statistic close to 2 suggests that there is no evidence of positive autocorrelation in the residuals. Furthermore, the results of the heteroscedasticity test do not reject the null hypothesis, leading to the conclusion that there is no evidence of heteroscedasticity in the residuals of the regression model. These findings support the validity of the model assumptions and strengthen the reliability of the estimates and conclusions.
Our findings are in line with the psychological factors that influence people's inability to save money, one of the most important is loss aversion when people tend to focus more on the potential loss of current spending than on the future benefits of saving, leading to reduced saving behavior (Tversky & Kahneman, 1991).
Also, we saw an overconfidence bias, when individuals may overestimate their future ability to save, leading to procrastination and lack of actual savings (Ben-David, Graham, & Harvey, 2013). However, in Latin American countries one of the biggest problems is limited income, this is reflected in the scarcity mindset, which means that living in a state of financial scarcity can narrow cognitive focus, making long-term planning, including saving, more difficult (Mullainathan & Shafir, 2013).
Another problem is temporal discounting, when people heavily discount future rewards, preferring smaller, immediate rewards over larger, delayed ones, which discourages saving (Frederick, Loewenstein, & O'Donoghue, 2002). Finally, there is an optimism bias, individuals may believe they will face fewer financial challenges in the future than is realistic, reducing the motivation to save (Sharot, 2011).

Conclusions
Based on the theoretical analysis and the construction of the econometric model proposed, the importance of studying the decision-making process of individuals about saving can be seen, as this is affected by different parameters depending on the context of each individual.
The results obtained reveal that the factors that have the greatest impact on savings, according to the variables considered in the model, are loans and emergency funds delegated to outsiders (in this case, family and friends). These findings underline the importance of implementing effective strategies that consider the various factors involved in savings decisions.
The lack of optimal savings in individuals makes it difficult for them to plan their medium- and long-term goals, as well as making it impossible to cope with future needs and economic shocks. Therefore, studying and understanding the population's behavior regarding their choices in this area is fundamental to implementing measures that act as incentives to improve their financial forecasting.
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