
Journal Pre-proofs

Financial scarcity and cognitive performance: a meta-analysis

Filipa de Almeida, Ian J. Scott, Jerônimo C. Soro, Daniel Fernandes, André R.
Amaral, Mafalda L. Catarino, André Arêde, Mário B. Ferreira

PII: S0167-4870(24)00010-2
DOI: https://doi.org/10.1016/j.joep.2024.102702
Reference: JOEP 102702

To appear in: Journal of Economic Psychology

Received Date: 16 June 2023
Revised Date: 18 January 2024
Accepted Date: 27 January 2024

Please cite this article as: de Almeida, F., Scott, I.J., Soro, J.C., Fernandes, D., Amaral, A.R., Catarino, M.L.,
Arêde, A., Ferreira, M.B., Financial scarcity and cognitive performance: a meta-analysis, Journal of Economic
Psychology (2024), doi: https://doi.org/10.1016/j.joep.2024.102702

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition of a cover
page and metadata, and formatting for readability, but it is not yet the definitive version of record. This version
will undergo additional copyediting, typesetting and review before it is published in its final form, but we are
providing this version to give early visibility of the article. Please note that, during the production process, errors
may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

© 2024 The Author(s). Published by Elsevier B.V.

https://doi.org/10.1016/j.joep.2024.102702
https://doi.org/10.1016/j.joep.2024.102702


1

Financial scarcity and cognitive performance: a meta-analysis

Filipa de Almeida, Ian J. Scott, Jerônimo C. Soro, Daniel Fernandes, André R. Amaral, 
Mafalda L. Catarino, André Arêde, Mário B. Ferreira,

Author Note

Filipa de Almeida and Daniel Fernandes, Católica Lisbon School of Business and Economics, 
Universidade Católica Portuguesa, Portugal;

Ian J. Scott, Nova Information Management School (NOVA IMS), Universidade Nova de 
Lisboa;

Jerônimo C. Soro, Lusófona University, HEI‐Lab: Digital Human‐Environment Interaction 
Labs, Portugal; CICPSI, Faculdade de Psicologia, Universidade de Lisboa, Lisbon;

Mário B. Ferreira, André R. Amaral, Mafalda L. Catarino, and André Arêde, CICPSI, 
Faculdade de Psicologia, Universidade de Lisboa, Lisbon.

No author has any conflict of interests that might influence this research.

We acknowledge the support from FCT – Portuguese Foundation of Science and 
Technology for the project “UID/GES/00407/2020” which supported Filipa de Almeida, 
grant “UIDB/04152/2020” Centro de Investigação em Gestão de Informação 
(MagIC)/NOVA IMS which supported Ian Scott, grant “UIDB/05380/2020” under HEI-Lab 
&D Unit which supported Jerónimo Sôro, and grant “PTDC/MHCPAP/1556/2014” awarded 
to Mário Ferreira.

Correspondence concerning this article should be addressed to Filipa de Almeida, Palma de 
Cima 1649-023 Lisboa, and/or  filipadealmeida@ucp.pt

ABSTRACT

Whereas several studies find that financial scarcity has a detrimental impact on cognitive 
functioning, some studies find no relationship and others even report beneficial effects. To 
shed light on this issue we conducted a meta-analysis on the relationship between financial 
scarcity and cognitive functioning. We went beyond testing the direct relationship between 
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these two concepts and looked at potential moderators, namely education, the moment of 
scarcity, the severity of scarcity, the type of tasks used to assess cognitive functioning, and 
the type of study. Our findings suggest that scarcity does have a detrimental effect on 
cognitive functioning. Across 256 effect sizes from 29 datasets involving 111,852 
respondents, we found a detrimental total effect of scarcity on cognitive performance of 
Hedge’s g = -0.43. We then estimated a meta-regression model of the drivers of the effect of 
scarcity on cognition. Education strongly explained this relationship, reducing the effect size 
by 60% (partial effect of scarcity on cognitive performance is Hedge’s g = -0.15, when 
accounting for education), to a small effect size. The moment and the severity of scarcity also 
contribute to this relationship, by moderating the effect, such that lifetime and adulthood 
scarcity have a larger effect than childhood scarcity, and more extreme levels of scarcity lead 
to higher cognitive dysfunction. The type of task used to assess cognitive functioning did not 
moderate the effect. And when controlling for education, higher effect sizes were found for 
non-correlational designs. We discuss these findings and their implications in light of existing 
research and theories.

Keywords: financial scarcity, poverty, cognitive functioning, procedural processes, working 
memory, education
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1. Introduction

Poverty, 'the state of one who lacks a usual or socially acceptable amount of money 
or material possessions' (Brittanica, 2023), represents a multifaceted phenomenon that 
shapes one's identity (Banker et al., 2020). It can manifest in various forms, such as the lack 
of resources to ensure a sustainable livelihood, poorer health outcomes (Gallo & Mathews, 
2003; Pampel et al., 2010), lower levels of well-being (Lachman & Weaver, 1998; Ludwig 
et al., 2012; Sommet & Spini, 2022), lack of opportunities for autonomous decision-making, 
and lack of participation in social and cultural life (Lott & Bullock, 2007; United Nations, 
1995). 

In agreement with this characterization, poverty has been associated with increased 
mortality (Braveman et al., 2010; Duggan et al., 2007; Lantz et al., 1998), as well as social 
stigma (Lott & Bullock, 2007) and stereotyping (Fiske, 2012). Furthermore, impoverished 
people are often more exposed to violence (Sampson et al., 1997) and tend to suffer more 
from mental disorders (Gallo & Matthews, 2003).

Thus, poverty is a complex phenomenon with numerous adverse consequences for 
individuals and societies. This paper focuses on the impact of poverty on cognitive 
functioning, which is itself proposed as a contributing factor to the perpetuation of poverty. 
Indeed, many studies find that financial scarcity has a detrimental impact on reasoning and 
decision making, which may lead to choices that contribute to maintain one in poverty 
(Bertrand et al., 2004; Haushofer & Fehr, 2014; Huijsmans et al., 2019; Mani et al., 2013a; 
Mullainathan & Shafir, 2013). However, some studies find no relationship (Carvalho et al., 
2016; Wicherts & Scholten, 2013) and others even suggest poverty has a beneficial impact 
in cognitive functioning (Dang et al., 2016; Mehta et al., 2016). 

Whether and how scarcity and cognitive functioning are related to one another is not 
a small matter. Not only do we need to assert that scarcity has a detrimental impact on 
cognitive functioning, so policy makers have a stronger case to act towards reducing 
financial scarcity; we also need to know to what extent that might be the case, and which 
moderating factors might qualify such a relationship. As noted by Frankenhuis and Nettle 
(2020), focusing on the decreased cognitive functioning of the poor has the potential to lead 
to stigma, which can ultimately lead to self-fulfilling prophecies (Rubie-Davies, 2014). As 
such, it is important to understand under which conditions such a relationship actually 
occurs, if at all. 

To shed light on this issue we conducted a meta-analysis on the relationship between 
financial scarcity and cognitive functioning including the following moderators, a) 
education; b) the type of tasks used to assess cognitive functioning; c) the moment of 
scarcity; d) the severity of scarcity; and e) the study design. 

Next, we present a brief summary of the findings on the relationship between 
scarcity and cognitive functioning, followed by a review of the main theories that attempt to 
account for this relationship, considering the role of each one of the aforesaid potential 
moderators.

1.1. Brief overview of scarcity’s impact on reasoning and decision making

Scarcity significantly affects cognitive functioning. There is evidence that in the 
professional domain the poor are less productive (Kim et al., 2006), search for jobs in less 
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effective ways (Gerards & Welters, 2022), and are more likely to be late to work (Neal et al., 
2001). Furthermore, at a personal level, they are worse managers of their finances (Barr, 
2012; Blank & Barr, 2009), play more lotteries (Callan et al., 2008), and take more debt 
(Mendel, 2005). 

However, there is also evidence that scarcity compels individuals to develop 
enhanced abilities for addressing challenges pertinent to their financial concerns (Ellis et al., 
2017; Frankenhuis & de Weerth, 2013; Mittal et al., 2015). Those facing scarcity have been 
shown to spend their resources better (Shah et al., 2012), to more carefully consider 
tradeoffs and opportunity costs of money spending decisions (Spiller, 2011), and to be more 
likely to notice hidden taxes (Goldin & Homonoff, 2013).

1.1.1. Scarcity theory

Scarcity theory offers a coherent framework to reconcile these seemingly 
contradictory effects. According to the central tenets of the theory, scarcity leads to a) 
attentional focus on scarcity pertinent information, b) increased trade-off thinking while c) 
reducing mental bandwidth (de Bruijn & Antonides, 2022; Mullainathan & Shafir, 2013). 
The first two aspects account for examples of adaptive cognitive functioning, such as better 
memory for the information under attentional focus and the development of a more stable 
frame of values, increasing consumption choices’ consistency (Shah et al., 2015; Spiller, 
2011). 

However, this attentional focus may lead to the neglection of other important 
information. Zhao and Tomm (2017) showed how participants with a low budget focus 
more on prices of meals on a menu than participants with a high budget. As a result, they 
showed decreased attention to a peripheral cue about a discount that would have been 
especially useful for the low budget group. The authors further observed that attention to 
internal cues (retrieval and application of relevant information on a task) happens less 
frequently under conditions of scarcity. Lichand and Mani (2020) reported similar tunneling 
of attention to scarce-resource tasks in a field study with farmers when dealing with periods 
of drought. 

Scarcity theory further predicts that poverty impedes cognitive function by reducing 
mental bandwidth. In this regard, Mani et al. (2013) showed that low income participants, 
when asked to make decisions in hypothetical financially challenging scenarios, displayed 
lower performance in a subsequent fluid intelligence test, compared to high income 
participants. The same difference was found within-participants in a longitudinal study, in 
which sugar cane farmers displayed poorer cognitive performance when evaluated in a 
period of scarcity than after the end of this period (Mani et al., 2013a; cf. Wicherts & 
Scholten, 2013; cf. Mani et al., 2013b) or before instead of after payday (Lichand & Mani, 
2020). More recently, Ong et al (2019) further tested Mani and collaborators’ (2013a, 
2013b) proposal that poverty impairs cognitive functioning, showing, in a quasi-
experimental study, that reducing debt, and particularly reducing the number of debts, 
improved the poor's cognitive performance.

In sum, a scarcity mindset is likely to both contribute to and result from impaired 
cognitive functioning, in a causal loop where the poor often behave in less capable ways 
because poverty-related concerns create higher levels of stress and constant preoccupation 
about making ends meet, which depletes mental resources (Cohen et al., 2008; Dohrenwend, 
2000; Haushofer & Fehr, 2014; Kelly et al, 1997; Marmot, 2004) reinforcing financial 

https://link.springer.com/article/10.1007/s11238-021-09802-7#ref-CR64
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avoidance (Hilbert et al., 2022a), time discounting (Bartos et al., 2018; Carvalho et al., 
2016; cf. Ruggeri et al., 2022; cf. Ruggeri et al., 2023), and other self-defeating actions that 
further perpetuate poverty (Fehr et al., 2019; Mullainathan & Shafir, 2013; Shah et al., 
2012). 

1.1.2. Scarcity leads to adaptive responses to the environment

Other authors (Griskevicius et al., 2011; Pepper & Nettle, 2017; Sheehy-Skeffington, 
2018; 2020), however, argue that poverty contexts are different from other contexts in 
important ways, which lead to meaningful changes in focus that are well adapted to reality, 
leading then to rational decisions for the context they are a part of. In this sense, scarcity 
may lead to consistently different but not necessarily worse responses than abundance. 
Some findings support the idea that scarcity does not necessarily have a negative significant 
impact on cognitive performance, and when it does, it is adaptive. Carvalho et al. (2016) 
assessed cognitive performance of poor households before and after payday and found no 
effects in a variety of cognitive measures. The only effect found was a stronger tendency for 
present-bias in intertemporal choices about monetary rewards before-payday than after-
payday, which is not necessarily maladaptive (considering the pressing needs usually before 
pay-day in a scenario of scarcity; Pepper & Nettle, 2017). And even present bias itself, has 
been more recently found to not differ based on one’s SES (Ruggeri et al., 2022). Moreover, 
the poor have been shown to be less susceptible to the endowment effect (Fehr et al., 2019). 
In fact, a recent large study assessed the prevalence of cognitive biases at different SES 
levels and found the poor to behave similarly to other demographic groups (Ruggeri et al., 
2023), further reinforcing the notion that scarcity’s impact on cognitive functioning might 
not be as straightforward as initially thought. 

1.1.3. Summary

Taken together, and in line with a recent review on scarcity theory (De Bruijn & 
Antonides, 2022), the reviewed literature suggests that the relationship between scarcity and 
cognitive performance may be more complex than initially supposed. In this context, it is 
important to unveil which variables might qualify such a relationship. The way cognitive 
functioning is assessed may be an important aspect to consider. Similarly, from a 
developmental perspective, the moment in life when financial deprivation is experienced 
may moderate the impact of scarcity on cognition. Likewise, different degrees of scarcity, as 
well as whether scarcity is naturally occurring or manipulated in the lab (study design) are 
variables that may qualify a potential relationship between scarcity and cognitive 
functioning. Next, we briefly address previous research concerning each of these potential 
moderators: the type of cognitive assessment, the moment in the lifespan, the level of 
scarcity, and the study design. Finally, as education is a related variable which might or not 
be taken into consideration by works contributing to this question, we also take it into 
account.

1.2. Moderators
1.2.1. Education as a moderator

Education correlates with various positive outcomes, ranging from well-being (Lui & 
Heshmati, 2023) to longevity (Galama et al., 2018; Hong et al., 2020). However, poverty 
presents significant barriers to educational attainment. Indeed, even though education has a 
causal and negative effect on poverty (Hofmarcher, 2021), there is a vast body of research 
suggesting this relationship to be bi-directional, with poverty impacting educational 
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attainment (Ngepah et al., 2023) through a variety of paths. The limited resources that 
characterize poverty mean these families are more likely to struggle to provide means that 
contribute to a positive and effective learning experience (Estefan, 2009), less likely to 
provide access to higher quality schools (Burgess & Briggs, 2010), teachers (Clotfelter et 
al., 2006; Rodriguez et al., 2023) or to guarantee adequate nutrition (Patience, 2013), 
important for the ability to focus and learn. Moreover, the social conditions associated with 
neighborhoods ridden with poverty have detrimental effects on educational attainment 
(Noguera, 2011). Furthermore, the higher stress experienced by poorer households has been 
shown to play a role in contributing to lower educational achievement of children of such 
households (Morsy & Rothstein, 2019). It seems that poor children have it harder and are 
more likely to face obstacles with potential to adversely impact their learning, contributing 
to earlier dropouts, thus affecting education trajectories. 

In turn, education is a strong predictor of cognitive functioning (Banks & Mazzonna, 
2012; Lövdén et al., 2020; Schneeweis et al., 2014), which has been found to be a protective 
factor against dementia (Xu et al., 2016). So, naturally, as education is intertwined with both 
income and cognition, it has been proposed as an explanatory route between scarcity’s 
effects on cognitive functioning. Differences in education and particularly in financial 
literacy have been put forward as accounting for some of the counterproductive behaviors 
associated with scarcity (Lusardi & Mitchell 2014; Sirin, 2005; White, 1982). For instance, 
lower financial literacy makes it harder to understand contract terms, which might lead 
impoverished people to rely more often on heuristic-based decisions (Sheehy-Skeffington & 
Rea, 2017), leaving them more vulnerable to predatory loan sellers (Lusardi, 2012). To 
evaluate such a crucial role often attributed to education as key to cognitive functioning, this 
factor is carefully considered in the present meta-analysis. 

1.2.2. Type of task as a moderator

Executive control and working memory are easily impaired by holding online and 
manipulating several sources of information simultaneously (Baddeley, 2003). The concern 
with one's finances could then act as a form of cognitive load reducing available working 
memory processing capacity, which could then mediate the relation between financial 
scarcity and cognition (e.g., Mullainathan & Shafir, 2013). However, cognition includes 
other facets beyond working memory which might be impacted differently by scarcity. 
More autonomous cognitive processes which are largely independent from working memory 
(e.g., proceduralized skills) may actually be facilitated when working memory is impaired 
(Beilock & Carr, 2001; DeCaro et al., 2011; Maddox & Ashby, 2004; Waldron & Ashby, 
2001). Indeed, Dang et al. (2016) found that poor participants primed with financial 
demands performed better on procedural tasks than participants that were financially better 
off. In the same vein, In the meta-analysis here reported, we explore the potential moderator 
role of the type of cognitive assessment in the relationship between financial scarcity and 
cognitive functioning by distinguishing between cognitive tasks that are heavily saturated in 
executive processing requirements and working memory, and tasks largely independent of 
executive processing. 

1.2.3. Moment of financial scarcity as a moderator

Research on financial scarcity focuses on different moments in time: childhood, 
adulthood, or lifetime, and different theories propose different moments to matter the most. 
The literature on socioeconomic status (SES) provides evidence supporting a relationship 

https://www.sciencedirect.com/science/article/pii/S1747938X18305876?casa_token=XdSOUQPUPQoAAAAA:j4IJedntjSrdoZ-tGPUXEAqyrhQ4ZU_7U8ddU66l2kPSE1HAqMGY-5RhAlZGrE4MwChZgFT8l0c#bib66
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between childhood SES and adult cognitive performance (Brown, 2010; Brown et al., 2014; 
Everson-Rose et al., 2003; Fors et al., 2009; Haan et al., 2011; Kaplan et al., 2001; Luo & 
Waite, 2005; Nguyen et al., 2008; Singh-Manoux et al., 2005). However, the process by 
which this relationship takes place is not clear. 

According to the latency hypothesis (Cohen et al., 2010), any detrimental life 
circumstances have a stronger impact during childhood, as this is a sensitive period of 
physical and mental development, which then taints the years to come. This influence is 
supposedly independent of future adult experiences of scarcity (Ben-Shlomo & Kuh 2002; 
Kaplan et al., 2001; Kuh et al., 2003).

Similarly, the pathways model proposes that childhood socioeconomic 
disadvantages have a great impact on later cognitive performance but, differently from the 
latency hypothesis, this model proposes that childhood SES impacts late life SES rather 
indirectly, through the influence on subsequent choices and trajectories (Alwin & Wray, 
2005; Graham, 2002; Hayward & Gorman, 2004). Specifically, adult SES will mediate the 
relationship between childhood SES and later cognitive functioning by affecting the 
cognitive reserve, that is, the neurological capability of counteracting cognitive disruption 
from neuropathies (Richards & Deary, 2005; see also Stern, 2009). 

Finally, the accumulation hypothesis emphasizes the life course as a whole rather 
than putting an emphasis on childhood (Cohen et al., 2010; Graham, 2002; Kuh et al., 
2003). According to this hypothesis, both intensity and duration of exposure to poverty 
matter more than the specific time period of the financial and socioeconomic difficulties. 
Thus, cumulative low SES of childhood and adulthood would be more damaging than 
merely childhood (or adulthood) low SES (see also Graham, 2002).

In this meta-analysis, we explore the potential moderator role of the moment of 
scarcity in the relationship between financial scarcity and cognitive functioning by 
distinguishing between childhood scarcity, current scarcity, and lifetime scarcity. 

1.2.4. Degree of financial scarcity as a moderator

It is generally accepted that higher levels of scarcity are more detrimental than lower 
ones. Higher scarcity levels have been consistently associated with lower cognitive 
performance (Brown et al., 2015; Guiso & Paiella, 2008; Tanaka et al., 2010; Yesuf & 
Bluffstone, 2008). However, there is also evidence for some of these effects even for 
scenarios of mild scarcity (Shah et al., 2012) suggesting that the detrimental effects of 
scarcity in cognitive functioning operate at low scarcity levels as well. As such, we will 
include the level of scarcity as a potential moderator of the relationship between scarcity and 
cognitive performance, distinguishing between high, moderate, and low levels of scarcity.

1.2.5. Study design as a moderator

The impact of scarcity on cognitive functioning has been explored in a variety of 
ways. While some studies take on an experimental approach priming scarcity feelings in the 
laboratory, others take on a correlational approach, studying individuals across different 
levels of actual poverty. Arguably, inducing participants to imagine a situation of financial 
scarcity does not have the same weight as living under actual scarcity. As such, we also look 
at the potential impact of this variable as a potential moderator of the relationship between 
scarcity and cognitive functioning.
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2. Method
2.1. Search Process and Inclusion Criteria

We included papers written in English only. We did not impose any date limitations 
to our search, which included works until September 2023.

We searched for articles in Ebsco, Google scholar, and the SSRN databases. We also 
searched the reference lists of the relevant articles (backward search). In order to deal with 
the file-drawer issue, and the potential upward bias of published papers (Bozarth & Roberts, 
1972; Rothstein et al., 2005), we included papers and studies irrespectively of their 
publication status, that is, we included published articles, as well as working papers, reports, 
or dissertations. In addition, we placed requests for unpublished data in social science 
platforms and forums and contacted recurring authors asking them for unpublished data 
directly.

As we were interested in assessing the relationship between financial scarcity and 
cognitive functioning, independently of the source of scarcity and across different measures 
of cognitive function, we crossed keywords tapping into scarcity with keywords tapping into 
cognitive functioning, using every possible dyadic combination of our selected search terms. 
On the scarcity side the keywords included were scarcity, poverty, financial deprivation, 
SES (socioeconomic status), SEP (socioeconomic position), and debt. On the cognitive 
functioning side, we included: cognition, attention, memory, executive function, decision, 
bias(ed), heuristic, choice, and rationality (with variations “rational”, “irrational”, 
“irrationality”). Attention, memory, and executive function were chosen as pillars of 
cognition with relevance to the scarcity literature (Dean et al., 2017), cognition was chosen 
as the overarching term encompassing cognitive processes, and the remaining words 
(decision, rationality) were chosen in order to tap into the consequences of cognitive 
functioning often found in the literature on scarcity. 

We screened the resulting works by title and abstract. To pass this initial stage, the 
sources needed to indicate having (experimental, quasi-experimental, or correlational) data 
on the relationship between scarcity and cognitive functioning, with cognitive function 
measured on adults1. All articles were coded by two coders. All disagreements were 
resolved by discussion or by a third judge.

When screening by title and abstract did not yield definite information, the articles 
were passed to the next stage of inspection. After careful inspection of the final list of 
papers, we excluded sources which, a) did not have data (e.g., review papers); b) only 
reported qualitative data; c) did not include measures or manipulations of financial scarcity 
and/or responses related to cognitive functioning; d) did not yield sufficient data for the 
computation of the effect size; and e) looked at the effect of scarcity in combination with 
other specific conditions which might trigger depletion of cognitive resources by themselves 
(above and beyond scarcity). To illustrate the latter exclusion criterion, homeless individuals 
often live under other socially challenging factors linked to living on the streets (e.g., 

1 We focused on studies which collected data with adults, as we considered including studies involving 
children would introduce too high of a heterogeneity. The different nature of the impact of scarcity on 
cognition of this specific population, who are likely to perceive scarcity differently from adults, and whose 
performance on cognitive tests is expected to differ to those of adults, would render the comparison of effect 
sizes less meaningful. We believe the impact on children’s cognition is also interesting, yet, it should 
constitute a distinct work.
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physical threats, insecurity) that may impact cognition in ways that go above and beyond 
scarcity effects. As such, since it was not possible to separate the cognitive effects resulting 
from scarcity from those resulting from other aspects of homelessness, we did not include 
scarcity studies involving homeless individuals. Similarly, sub-nutrition, although often 
associated with scarcity, is likely to directly impact cognition above and beyond scarcity 
effects. The same reasoning applies to cognitive impairment situations, such as dementia. 
Thus, studies with undernourished or cognitively impaired individuals clearly identified as 
such were left out of the current meta-analysis. Finally, we also excluded studies in which 
the interpretation of the impact of scarcity on cognition was ambiguous. To illustrate, 
whereas a better performance in the Stroop task is clearly a sign of better cognitive 
functioning, the same is not as clear cut for tasks revealing individuals’ time preferences. 
Usually, opting for present shorter gains instead of future higher gains, is taken as an 
instance of the present bias, which is seen as a maladaptive response. However, under 
scarcity settings that create emergent needs, the rational option may be to choose a smaller 
gain in the present (sometimes the only option for all practical purposes). Indeed, it has been 
argued that the specific needs and limitations involved in situations of scarcity may 
characterize the present bias as adaptive (Griskevicius et al., 2011; Pepper & Nettle, 2017; 
Sheehy-Skeffington, 2018). In the same vein, financial reasoning and decisions involving 
risk are difficult to analyze from a normative point of view because the risk level that would 
be rational to take varies with how much money one has in the first place (e.g., Bosch-
Domènech & Silvestre, 2006). Therefore, we excluded effect sizes based on variables such 
as time preferences (Brown et al., 2015; Hilbert et al., 2022b; Yesuf & Bluffstone, 2008) 
and risk aversion (Guiso & Paiella, 2008; Tanaka et al., 2010), and focused only on studies 
in which the dependent variable involved clear markers of better or worse cognitive 
functioning. 

2.2. Moderators
2.2.1. Education

To understand education's impact on the relationship between scarcity and cognitive 
functioning, we coded whether effect sizes reported in the underlying studies control for 
education2. That is, whether education is treated as a mediator in the studies considered here 
and the effect size reported excludes the effect through education. We can then examine the 
“effect of scarcity on cognition” and the “effect of scarcity on cognition, controlling for the 
effect on education” separately, and question whether and by how much scarcity impacts 
cognitive functioning above and beyond its effects through education.

2.2.2. Task type

Cognitive functioning was measured by tasks categorized as relying on the 
engagement of working memory or tasks largely independent of working memory (e.g., 
procedural tasks).3 

2.2.3. Moment of scarcity

2 Education Control indicates that the method that generated the effect size controls for education. This can be 
through experimental design, the nature of the quasi-experiment, or an approach such as adding “Education” as 
a control variable to a regression or only comparing groups with the same level of education.
3 For further details on how we categorized each dependent variable please see the Web Appendix F.
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For the moment of scarcity, we coded results based on three levels: childhood, 
adulthood, or lifetime scarcity. 

2.2.4. Degree of scarcity

Degree of scarcity was categorized into high, medium, and low levels of scarcity. As 
different measures of scarcity are used across studies, and in some cases within studies, 
comparing their relative levels can be difficult. In the case where the distribution of the 
measure of scarcity over the population is provided (for example, income, or parental 
employment) the following classification was used: for groups in the bottom 20% of the 
distribution, scarcity was considered high, for groups in the 21st-35th percentile of the 
distribution, scarcity was considered medium, and for groups in the 35th-50th percentile of    
the distribution, scarcity was considered low. Any sample where the scarcity measure would              
place that group into the upper 50% of the distribution was considered to not include 
scarcity and would be part of the control group where differences in means were calculated. 

2.2.5. Study design

Finally, study design was categorized as correlational, quasi-experimental, or 
experimental.

2.3. Statistical Method

The broad measures of scarcity and cognitive functioning included in this study are 
selected to facilitate a general understanding of how the former impacts the latter. As argued 
by Webb et al. (1999, p. 3): “If a proposition can survive the onslaught of a series of 
imperfect measures, with all their irrelevant errors, confidence should be placed in it”. The 
advantage of this approach is that we can draw from evidence from a broad range of 
literature, including effects that were not directly relevant to the original study. This can 
help to reduce publication bias as the value of the study did not directly relate to the result of 
interest for this meta-analysis. This approach means that rather than deriving an effect size 
for a very specific situation we can explore a robust but broad effect of scarcity on cognitive 
functioning (Cooper et al., 2019). However, it is still important to ensure that the studies 
included relate to the concept we are trying to measure (Cooper et al., 2019).

One implication of this approach is that we often derive multiple results from a 
single published study. Including all such results in the common random-effects meta-
analysis model would violate the assumption that each effect in our meta-analysis is 
independent. Here we face all three types of effect size dependence described in Cooper et 
al. (2019): we find examples where the same individuals are assessed with different 
measures of cognition, cases where the same individuals are measured at different points in 
time (longitudinal studies), and cases where we have different levels of scarcity (different 
treatment groups) compared to the same control group. All these sources of dependence can 
occur within the same study.

One approach traditionally used in this situation is to use only a single effect per 
study (either through selection of one effect or aggregation of all effects). This approach, 
while simple, can affect the statistical power of the tests (as some information is lost) and 
reduces the questions possible to ask in the meta-analysis (Cheung, 2015). Instead, we use a 
modern multilevel modeling approach to deal with statistical dependence of effect sizes 
(Cheung, 2019). In this approach we group effect sizes within studies in a three-level model 
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that only requires that they are conditionally independent. This relatively recent and 
advanced approach to meta-analysis allows us to make the most of the wide range of 
individual effects we find reported in studies by explicitly including all effects sizes and 
accounting for their potential dependence. Fernández-Castilla et al. (2019) argue that in 
many situations where there are multiple sources of dependence between effects, as here, 
additional levels should be added to the meta-analysis over the more common three. As 
such, we tested a four level meta-analysis structure for its ability to add explanatory power 
and address sources of dependence in our meta-analysis. 

We additionally checked for outliers by calculating a measure of Cooks’ distance 
and reviewing any results with a Cooks’ distance greater than 0.5. As the results are 
expected to differ based on moderators, we calculated the Cooks’ distance on a version of 
the model with a subset of moderators selected by backwards elimination. Because some 
extreme outliers were affecting the selection of moderators (in effect forcing the model to 
select moderators to account for extreme values), this process was conducted iteratively. 
This ensured that values were not detected as outliers when they differed from the overall 
result in a way explained by moderators.

Finally, as we included broad definitions of scarcity and cognitive functioning, 
derived from a wide literature, we found source examples of a number of different types of 
effect size measures including difference in means, correlations, regressions, and odds 
ratios. As our aim was to include as wide a number of sources as possible, we attempted to 
include as many of these different effect sizes as possible by converting them to hedges g. 
There are, however, a number of limitations to our ability to include results in this way. 
Firstly, we only allowed for correlation results where one variable is dichotomous, due to 
the complexity of interpreting the effect size where both variables are continuous (Mathur & 
VanderWeele, 2020). For regression coefficients, we allowed multiple regressions that 
control for age or demographics, as the majority of studies control for these in some way. 

Effect sizes controlling for education are less straightforward. The treatment of 
education in the studies we extract data from is an especially important consideration. As 
seen in the literature, it is clearly the case that scarcity can affect education and that lower 
education may affect both cognitive functioning and be a risk factor for scarcity itself. As 
such, there is potential for joint determination. One can attempt to control for this by 
considering only effects from studies that control for education. The result that measures the 
effect of scarcity on cognitive functioning, given education, will understandably be lower 
than the overall effect of scarcity on cognitive functioning. We believe both of these effects, 
“the effect of scarcity on cognition” and the “effect of scarcity on cognition controlling for 
education”, are of interest, and address this in two ways. Firstly, we undertake a meta-
analysis that contains all effects found and use moderators to control for the fact that some 
of these effects are measuring the effect controlling for education and some are not. This has 
the benefit of allowing us to explore the role of education as a channel through which 
scarcity affects cognition. Then, to ensure this approach is appropriate we undertake a meta-
analysis limited to only effects that do not control for education, where we find similar 
results (see Web Appendix G).
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Effect sizes were converted in R using the approaches described in Harrer et al. 
(2019)4. In cases not covered by these approaches we made use of the effect size calculator 
by Wilson (2001).

3. Results
3.1. Overview

The research synthesis resulted in a total of 29 studies that provide 256 effect sizes 
that summarize the results of a total sample of 111852 participants5. We present the forest 
plot in Figure 1. For an expanded version of the forest plot with confidence intervals, see 
Web Appendix A.

4 Regression coefficients are converted using the esc_B or esc_b functions, t statistics using esc_t, means and 
standard deviations with esc_mean_sd from the “esc” R package specifying the output effect to be hedges g. 
Odds ratios and cases where multiple groups were combined (in either treatment or control) were converted 
with the online effect size calculator Wilson (2001) then converted to hedges g with the hedges_g function 
from the “esc” R package.
5 The final coding of included studies can be found in Web Appendix F.
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Figure 1. Forest plot of effect sizes organized by study
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3.2. Meta-analysis 

In this meta-analysis, we include effect sizes that explicitly control for education and 
also that do not. We include a moderator variable “Education Control” to assess whether the 
effect-size resulting from studies controlling for education is lower than in studies that do 
not have such controls. Additionally, we test if this variable interacts with any of the 
theoretical moderators. As aforementioned, in a meta-analysis without such control for 
education we obtained similar results (see Web Appendix G).

3.2.1. Test of meta-analytical model

We followed the process of outlier detection described in section 2.3 which resulted 
in the removal of 10 effect sizes based on Cook’s distance, Figure 2 provides the Cook’s 
distance of remaining effect sizes. Next, we tested the proposed three-level structure of the 
meta-analysis (level 1: sampling variance, level 2: variance between measured effect sizes 
within studies, level 3: variance between studies) and compared it to a number of alternative 
structures following the process of Harrer et al. (2019). A high and significant Q statistic of 
6335 (p < .001) was found, indicating that there is significant heterogeneity in the results6, 
which would not be well described in a fixed effects model that ignored the grouping of 
effects. We then tested the removal of the different levels of the model (by restricting the 
variance at the given level) and compared the results of these restricted two-level models. 
Removing either levels 2 or 3 significantly increased the Akaike Information Criterion 
(AIC) and the Bayesian Information Criterion (BIC) (p < .001) allowing us to reject the 
hypothesis that the three-level model did not provide an improvement in model fit.

Next, we tested alternative model structures to reflect the sources of statistical 
dependence found in our data, as recommended by Fernández-Castilla et al. (2019). We 
examined whether multiple results taken from the same samples could add to the 
explanatory power of the model in a four-level structure (L1: sampling variance, L2: 246 
effect sizes, L3:35 samples, L4: 28 studies). While a small amount of variance could be 
attributed to this variable, the inclusion reduced the fit by AIC and BIC measures and we 
found no evidence to include the additional layer (p = .975).

6 See Web Appendix B for additional measures of heterogeneity.
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Figure 2. Influence analysis results

Next, we tested the results for publication bias. The typical approach of examining a 
funnel plot does not account for the structure of the three-level model used here. Instead, we 
implemented the Egger’s regression (Egger et al., 1997) directly by adding N (as in 
Suurmond et al. 2020) to the three-level model. The resulting coefficient on N/1000 of b = 
0.01, CI [-0.01, 0.03], was not significant (p = .380), meaning that we do not find evidence 
for a relationship between study size and effect size that would be suggestive of publication 
bias. In Appendices C, D, and E, we include the p-curve, alternative methods for controlling 
for publication bias (PET-PEESE, selection models, and RoBMA-PSMA; Bartos et al., 
2022). The results essentially replicate the findings of the Egger’s regression analysis of no 
evidence for publication bias. In addition, we test to see if any of the effect sizes extracted 
(regression coefficients, sample means, odds ratios, and t statistics) results in a different 
effect size. We find this not to be the case as reported in Table 1  (e.g., no difference in 
effect sizes derived from regression coefficients, b = 0.11, CI [-0.05, 0.26], p = .181) 
providing justification for our approach of trying to include as wide a possible a range of 
studies and reporting methods.
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3.2.2. Main effect

We found an overall medium effect size of scarcity on cognitive functioning of g = -
0.29, CI [-0.42, -0.17], p < .001. However, we caution against interpreting this result 
without consideration of the moderator analysis to follow.

3.2.3. Moderator Analysis

Next, we report results for the moderator analysis. This model includes whether 
effect sizes control for education, “Education Control”. We also look at whether “Education 
Control” interacts with the other moderators. The full results are displayed in Table 1 and 
the results excluding those that control for education can be found in Web Appendix G.

3.2.3.1.  Controlling for the effect of education

We find that the effect of scarcity on cognitive performance is g = -0.43, CI [-0.58, -
0.29], p < .001, when examining effects without educational control. However, a meta-
regression controlling for education strongly reduces the effect, b = 0.28, CI [0.22, 0.35], p 
< .001, to g = -0.15, CI [-0.30, -0.00], p = .048. Education, therefore, accounts for about 
60% of the effect of scarcity on cognition. These results show that education explains a 
majority of the effect of scarcity, but not fully, as a statistically significant portion remains 
unexplained. 

3.2.3.2. Type of task

Looking at the moderator type of task, we do not find significant differences for 
measures relying more, b = 0.01 CI [-0.07, 0.09], p = .807, or less on working memory, b = 
0.03 CI [-0.12, 0.07], p = .599.

3.2.3.3. Moment of scarcity

When exploring the moment of scarcity we find that lifetime scarcity has a higher 
effect size g = -0.52, CI [-0.69, -0.35],  p < .001, and that controlling for education reduces 
the effect of lifetime scarcity on cognitive functioning, b = 0.4 CI [0.29, 0.5], p < .001. We 
find that adulthood scarcity is not statistically significantly different from lifetime scarcity 
(b = 0.08 CI [-0.03, 0.19], p = .171), whereas childhood scarcity reduces the effect of 
scarcity, b = 0.22 CI [0.06, 0.38], p = .007. 

 We find that the interaction with education is significant and the effect of education 
is lower in the cases of adulthood scarcity, b = -0.16 CI [-0.3, -0.01], p = .036, and 
childhood scarcity, b = -0.26 CI [-0.44, -0.09], p = .003. These results suggest that education 
plays the highest effect when scarcity has the highest effect, which is when it occurs over a 
lifetime. 

3.2.3.4. Degree of scarcity

When we look at the degree of scarcity, we find that high levels of scarcity 
significantly increase the effect of scarcity on cognitive functioning, leading to lower 
cognitive functioning, b = -0.27 CI [-0.37, -0.16], p < .01 than other levels. However, the 
effect of controlling for education is particularly strong in this case, leading to almost 
entirely canceling out this effect, b = 0.22, CI [0.09, 0.35], p < .001.
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3.2.3.5. Study design

When looking at the moderator study design, we find that experimental, b = -0.35, 
CI [-0.62, -0.07], p = .013, and quasi-experimental designs, b = -0.22, CI [-0.41, -0.02], p = 
.026, both increase the effect size. 

Table 1: Moderators of the Effect size Results for the Meta-analysis including Effect Sizes 
that Control for Education

Effect 
Size 

(hedges 
g)

95%CI 
LL

95%CI 
UL Q Variance

Sampling 
Variance 

(%)

L2 
Variance 

(%)

L3 
Variance 

(%)

Three-level Model Without Moderators

Intercept -0.29 *** -0.42 -0.17 6335 *** 0.144 1.4% 33.1% 65.5%

Three-level Model With Education Moderator

Intercept -0.43 *** -0.58 -0.29 5923 *** 0.167 1.2% 18.9% 79.9%

Education 
Control

0.28 *** 0.22 0.35

Scarcity Degree

Intercept -0.31 *** -0.47 -0.15 4831 *** 0.152 1.3% 17.3% 81.4%

Education 
Control

0.15 ** 0.04 0.26

High -0.27 *** -0.37 -0.16
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High * 
Education 
Control

0.22 *** 0.09 0.35

Low 0.04 -0.28 0.36

Low * Education 
Control

-0.13 -0.38 0.13

Scarcity Moment

Intercept -0.52 *** -0.69 -0.35 4939 *** 0.144 1.4% 21.4% 77.3%

Education 
Control

0.4 *** 0.29 0.5

Adulthood Only 0.08 -0.03 0.19

Adulthood * 
Education 
Control

-0.16 * -0.3 -0.01

Childhood Only 0.22 ** 0.06 0.38

Childhood * 
Education 
Control

-0.26 ** -0.44 -0.09

Study Design

Intercept -0.33 *** -0.49 -0.17 5554 *** 0.147 1.4% 20.8% 77.9%

Education 
Control

0.32 *** 0.25 0.39
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Experimental -0.35 * -0.62 -0.07

Quasi-
Experimental

-0.22 * -0.41 -0.03

Effect Size Type

Intercept -0.47 *** -0.63 -0.32

Education 
Control

0.27 *** 0.2 0.34

Regression 
coefficient

0.11 -0.05 0.26

Intercept -0.39 *** -0.55 -0.23

Education 
Control

0.27 *** 0.2 0.34

Difference in 
means

-0.09 -0.25 0.06

Intercept -0.46 *** -0.61 -0.31

Education 
Control

0.29 0.22 0.35

Odds Ratio 0.37 -0.19 0.92

Intercept -0.41 *** -0.55 -0.26
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Education 
Control

0.29 *** 0.22 0.35

t statistic -0.32 -0.76 0.12

Task Type

Intercept -0.43 *** -0.58 -0.29

Education 
Control

0.3 *** 0.22 0.37

Procedural -0.03 -0.12 0.07

Procedural * 
Education 
Control

-0.03 -0.17 0.11

Intercept -0.44 *** -0.6 -0.29

Education 
Control

0.26 *** 0.16 0.36

Working 
Memory

0.01 -0.07 0.09

Working 
Memory * 
Education 
Control

0.04 -0.09 0.17

Combined

Intercept -0.37 *** -0.52 -0.22 5190 *** 0.145 1.4% 17% 81.6%
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Education 
Control

0.16 ** 0.06 0.25

High Scarcity -0.33 *** -0.44 -0.23

Childhood 
Scarcity 

0.21 *** 0.09 0.33

High Scarcity * 
Education 
Control

0.2 *** 0.08 0.32

Note. *** p < 0.001 ** p < 0.01 * p < 0.05. For the variables task type and effect size type, each level is included in a 
separate model.

3.2.4. Combined moderator model

Finally, applying an iterative elimination approach to finding the best combination of 
moderators, we find an estimated effect size of g = -0.37, CI [-0.52, -0.15], p < .001, which 
broadly corresponds to the application of a medium or low level of scarcity either 
throughout the lifetime or in adulthood, without controlling for education. Controlling for 
education reduces this effect by b = 0.16, CI [0.06,0.25], p < .001, to a value of g = -0.22, CI 
[-0.36, -0.07], p = .003. This effect size can be increased by high levels of scarcity, b = -
0.33, CI [-0.44, -0.23], p < .001. However, this effect is, again, reduced by controlling for 
education, b = 0.2, CI [0.08, 0.32], p < .001, such that when education is controlled for, the 
effect of high scarcity is reduced to b = -0.13, CI [-0.24, -0.01], p = .027. This confirms that 
the effect of high scarcity is partially attenuated by controlling for education, but not fully, 
as a significant effect of b = -0.13 remains. The effect of scarcity on cognitive function is 
also reduced when scarcity occurs during childhood, by b = 0.21, CI [0.09,0.33], p = .001, to 
g = -0.16 CI [-0.35, 0.04], p = .110, which is not significantly different from zero. Table 2 
further depicts this finding.

Table 2: Effect size of scarcity on cognition depending on moderator values (Hedge’s g)

 High scarcity Medium or low scarcity

 Childhood Only Adulthood or lifetime Childhood Only Adulthood or 
lifetime



23

Controls for education -0.2* -0.35*** -0.01 -0.23**

Does not control for 
education

-0.42*** -0.73*** -0.15 -0.37***

*** p < 0.001 ** p < 0.01 * p < 0.05

4. Discussion
4.1. Results discussion     

We meta-analyzed 256 effect sizes, from 29 research papers, which focus on the 
relationship between scarcity (both measured and manipulated), and cognitive function, 
defined in terms of performance in cognitive tasks that allowed for clear markers of better or 
worse cognitive functioning. 

Results clearly indicate that scarcity has a detrimental effect on cognitive 
functioning (g = -0.43). A substantial part of this effect is explained by scarcity’s association 
with education. As such, the effect-size of scarcity after controlling for education is 
significantly smaller (g = -0.15). This shows that much of the effect of scarcity on cognition 
can be explained by impoverished education under scarcity. 

Previous research shows that education is indeed a strong driver of cognitive 
performance. For instance, Ritchie and Tucker-Drob (2018) conducted a meta-analysis of 
the effect of schooling on cognitive abilities and found that one additional year of education 
is associated with a 0.2 SD increase in IQ. The studies of policy changes, such as increases 
in compulsory schooling, arguably the strongest evidence, produce an average weighted 
effect size of 0.14 SD per year of education, an effect of about the same size as the effect of 
scarcity controlling for education. Trahan et al. (2014) performed a meta-analysis of the 
Flynn effect. IQ has increased over time at a rate of 0.015 SD per year, an effect attributed 
to improved nutrition, education, among other drivers. The detrimental impact of scarcity 
reported in the present meta-analysis has an effect-size with a magnitude equivalent to 
approximately 29 years of gains in IQ, if we consider the effect of scarcity through 
education and other channels, or 10 years if we exclude the effect through education. As 
such, policies that aim at enabling students living under scarcity to have access and 
conditions for high quality education may provide better outcomes (Cheung et al., 2018; 
Kenworthy, 1999; Rodrigues, 2009). 

Beyond the role of education, our meta-regression also shows that the effect of 
scarcity is moderated by additional variables. As aforementioned, the highest level of 
scarcity is the most detrimental. Such a finding suggests that poverty alleviation policies that 
focus on fighting extreme poverty are particularly important (Roser & Ortiz-Ospina, 2020).    

Concerning the moment of scarcity, it is noteworthy that scarcity in adult life (and 
during lifetime) has a stronger effect in present cognitive functioning than scarcity during 
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childhood. This finding may call for a revision of the notion that early-life interventions 
should have primacy (over later-life interventions) and therefore have an accumulated 
greater impact (e.g., Cunha & Heckman, 2007; Cunha et al., 2006; Everson-Rose et al., 
2003; Fors et al., 2009; Kaplan et al., 2001) as they affect outcomes at every stage of the 
lifecycle. In particular, when the level of scarcity is not high, controlling for education 
entirely removes the effect of childhood scarcity on cognition. Our results are compatible 
with those arguing that adult SES has a significant effect on cognitive performance that is 
independent of childhood SES (Leist et al., 2014; Marengoni et al., 2011; Nguyen et al., 
2008; Singh-Manoux et al., 2005). This is not to say that one should neglect the effects of 
childhood scarcity on cognitive development. Childhood scarcity may affect cognitive 
functioning during childhood (Duncan et al., 1994; Roberts et al., 1999) and later in life, by 
influencing one’s path in education attainment and adult SES. Indeed, Singh-Manoux et al. 
(2005) contended that adult SES mediates the childhood SES effect on cognitive function 
(see also Kaplan et al., 2001), while finding direct effects of adult SES on cognitive 
functioning to be stronger than childhood SES. In sum, our results are perhaps better aligned 
with the view that better financial conditions later in life can attenuate or counterbalance any 
detrimental effect childhood scarcity may have, whereas a worse financial condition may 
accentuate its negative effects considerably (González et al., 2013; Luo & Waite, 2005). 
Interestingly, we find that education plays an increased role in these later life experiences of 
scarcity, compared to childhood. 

Finally, there seems to be no attenuation of the negative effect of scarcity on tasks 
where performance is largely independent of working memory and perhaps more dependent 
on proceduralized processes (e.g., information-integration categorization task). This can 
hardly be accounted for by Mani et al. (2013a)’s proposal that scarcity impairs cognition 
through cognitive load. Indeed, if scarcity effects run through a two-step mediation process 
from financial stress (Cohen et al., 2008; Dohrenwend, 2000; Kelly et al., 1997; Marmot, 
2004) to reduced working memory, via cognitive load (Mani et al., 2013a; Shah et al., 2012) 
then, as argued by Dang et al. (2016), tasks requiring less working memory and relying 
more on procedural processes should not be affected (or be significantly less affected), 
which is not what we find. Therefore, our results raise the question of which processes 
(besides cognitive depletion) mediate the effects of scarcity on cognitive performance. As 
motivation is key to performance, and scarcity encompasses a constellation of behaviors, 
which might decrease motivation to persist on a task (Haushofer, 2013; Pepper & Nettle, 
2017; Sharafi, 2003), this might be a possible explanatory route. Another alternative could 
be that stress, which is higher among the poor (Haushofer, 2011) impairs both simple and 
more complex cognitive tasks. Indeed, just like there is plenty of evidence that stress 
impairs working memory (Oei et al., 2006; Schoofs et al., 2008; for a review see LeBlanc, 
2009), stress effects have been shown to impair declarative memory (Lupien et al., 2007; 
Roozendaal et al., 2006; Wolf, 2006, 2008) and procedural tasks as well (Moorthy et al., 
2003, but see Lighthall et al., 2013). 

It is also relevant to note that the effect of scarcity is not reduced when accounting 
for publication bias. Recent meta-analyses in psychology show a strong reduction in effect-
sizes by publication bias, such as the effect of nudges (Maier et al., 2022), of the growth 
mindset (Macnamara & Burgoyne, 2023), and of prejudice reduction interventions (Paluck 
et al., 2021) in light of the replication crisis.

The present meta-analysis suggests that education has an important explanatory role 
in the relationship between scarcity and cognitive functioning, both when looking at 
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moderation of the main effect and at interactions with several moderators. This finding is 
perhaps not surprising, as there seems to be a bi-directional relationship between poverty 
and education (e.g., Gewirtz, 2017) and a clear connection between education and cognitive 
functioning (Banks & Mazzonna, 2012; Lövdén et al., 2020; Schneeweis et al., 2014). 
Furthermore, the interaction of education with several other moderators reinforces the 
importance of this factor. For instance, we find that education significantly interacts with the 
moment of scarcity, such that its effect is higher when scarcity occurs over a lifetime. 
Broadly, all these results should be taken together to indicate that the effect of education is 
relative (potentially proportional) to the effect of scarcity. This provides evidence that the 
effectiveness of education as an intervention may increase with magnitude of detrimental 
effects seen from scarcity, in particular in cases of extreme scarcity or long duration 
scarcity. It is interesting to note that the type of study design emerged as a significant 
moderator when controlling for education but not when not doing so. 

These results impel us to add to the voices asking for more investment in education 
(e.g., Psacharopoulos & Patrinos, 2018; Smyth & McCoy, 2009) as the main mechanism for 
upwards social mobility and a crucial protective factor in favor of empowerment of 
unprivileged individuals (Lipman, 2004) and against impaired cognitive functioning. 
Education may thus be a crucial instrument to reduce poverty and its related problems from 
the roots (Vân, 2017). 

Often funds obtained to facilitate access to education are not fully used leaving seats 
at schools and universities empty. This likely occurs due to lack of awareness and lack of 
transparency of the available opportunities (Choudhury, 2014). The important role that 
education plays in the findings of the present meta-analysis supports claims for the 
development of policies that promote awareness of opportunities and the access of the 
disadvantaged and deprived to formal education.

However, and importantly, as education does not suffice to explain the impact of 
scarcity on cognitive functioning, our results urge decision makers to act to reduce poverty 
through education and through all other possible means.

4.2. Limitations

Despite our effort to shed light on the important question of the impact of scarcity on 
cognitive functioning, our approach has some limitations, which must be considered when 
interpreting the results. 

First, there is a fundamental limitation to interpreting measured effects of scarcity on 
cognitive functioning, particularly those derived from non-experimental data. In the literature 
review we find evidence both for scarcity resulting in a detrimental effect on cognition, and 
for poorer cognition contributing positively to scarcity. This can lead to issues of joint 
determination in the measured effect sizes we extract from the source data for this meta-
analysis. Potentially, we may be overestimating this effect size as we are not solely measuring 
the effect of scarcity, but also its feedback loop. This may particularly be an issue in the results 
that do not control for education, as reduced education may lead to higher scarcity, not just 
through lower cognition, but also through other channels (such as lower earnings potential, 
for instance). By examining whether controls are included for education in the measured 
effect size as a moderator, we contribute to better understand how much of the overall effect 
is likely to run through education. 
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It should be noted that certain studies in our analysis may not provide strong evidence 
for a causal relationship due to the limitations inherent in their research designs, particularly 
those that merely observe effect sizes. To address this issue, we incorporate evidence from a 
wide range of research designs, including experimental and quasi-experimental studies, that 
provide higher quality evidence for this link.

Second, the categorization of cognitive tasks in a) heavily saturated in executive 
processing requirements and working memory; and b) largely independent of executive 
processing, was not always straightforward. Such difficulty was mainly due to the fact that 
the tasks surveyed were usually not originally designed having this distinction in mind. As 
such, we cannot discard the possibility that other theoretical driven categorizations would lead 
to different results. 

Third, while with our keywords we intended to grasp cognitive functioning broadly, 
including purely cognitive processes such as attention and memory but also performance on 
decision making and reasoning, research focusing on the present bias, temporal discounting 
and risk-taking were not included in the current meta-analysis, as it was not possible to clearly 
categorize this research as reflecting better or worse cognitive functioning (see Section 2). As 
a result, these important areas of investigation were not included in the current meta-analysis.

5. Conclusion

While there has been marked progress in reducing poverty over the past decades 
(Serajuddin & Yoshida, 2018), as of 2022, the percentage of people living in extreme 
poverty was still estimated to be around 8.5%, according to the World Bank (2023). More 
robust evidence concerning the effects of financial scarcity on people’s cognitive 
functioning and the underlying psychological mechanisms is thus of crucial importance for 
both fundamental and applied reasons. In this vein, we believe that the meta-analysis here 
reported assessing this relationship and various of its moderators is timely and important. 

Specifically, we provide an accurate estimate of the effect size of the relationship 
between scarcity and cognitive functioning while exploring the moderating role of relevant 
variables. By doing so, our goal was to contribute to an organized view of the growing body 
of research on the effects of scarcity on cognitive functioning that could be useful to 
researchers and practitioners alike.

Scarcity seems to have detrimental effects on cognitive functioning. The severity and 
moment in the lifetime of financial scarcity play relevant moderating roles. In addition, the 
psychological mechanisms put forward, namely by the cognitive depletion account, provide 
an incomplete explanation for the detrimental effects of scarcity in tasks that do not rely on 
working memory (e.g., Beilock et al., 2004; Markman et al., 2006), and education emerges 
as a key variable to explain scarcity’s impact on cognitive functioning, however, one that 
does not fully explain this effect. In this regard, our findings suggest that investing in formal 
education is a promising route to improve cognitive functioning, and consequently, social 
mobility.

Future research should focus on completing this picture by a) providing clearer 
evidence of causality and clarifying the potential mediator role of factors such as education; 
b) better identifying and studying other psychological routes for the impact of scarcity on 
cognition; b) exploring other individual and contextual factors that moderate the effects of 
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scarcity. New findings along these research lines will likely contribute to the formulation of 
a more encompassing, evidence-based, scarcity theory. 
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