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Previous research has proposed that financial resources influence cognitive performance,
though subsequent studies have questioned the magnitude and even the existence of this
effect. To clarify these discrepancies, we conducted a systematic review and Bayesian
meta-analysis aimed at identifying when and to what extent this effect appears. After

screening 38,366 results, we identified 26 effect sizes from 14 relevant studies (N

pooled ~

30,341). We found that the aggregated findings remain inconclusive regarding the effect’s
existence (BF( = 1.35) but suggests that, if present, it is relatively small (g = 0.06 [0.00,
0.18], T=0.14 [0.09, 0.22]). These findings are consistent across alternative analytical
specifications. We detected moderate support for the effect in studies using
unconditional cash transfers (BF, = 8.08) and moderate support against it in payday
variation designs (BF; = 0.18). However, we found no support for or against the
hypothesis that the integration of financial windfalls into participants’ financial routines
influences the effect. Additionally, our synthesis provides moderate support for the
absence of an effect of financial resources on memory performance (BF,q = 0.24). These
results vary across alternative analytical specifications. In summary, while current
evidence is insufficient for definitive conclusions, our findings highlight key patterns and

limitations in the literature.

Evidence suggests that living in financial scarcity creates
psychological traps for the poor by triggering counterpro-
ductive behavioural patterns that reinforce their poverty
(Barr, 2012; Blank & Barr, 2009; Kim et al., 2006; Neal et
al., 2001; Shah et al., 2012). Cognitive functioning is dis-
cussed as one major pathway through which such poverty
traps might be expressed (de Bruijn & Antonides, 2022;
Haushofer & Salicath, 2023; Mullainathan & Shafir, 2013).
According to this view, living in poverty is associated with
several factors (e.g., high anxiety and stress (Ridley et al.,
2020), malnutrition (Siddiqui et al., 2020), pain (Chou et
al., 2016), chronic disease limitations on activity (Braveman
et al., 2010), and sleep environments) that negatively im-
pact people’s cognitive functioning (de Bruijn & Antonides,
2022; Dean et al., 2017). Then, decreased cognitive per-
formance can undermine the chances to escape poverty
through various channels such as schooling (Cawley et al.,
2001; Duquennois, 2022) or job performance (Bishop, 1992;
Kaur et al., 2025). The present systematic review and meta-

analysis examines how financial resources influence cogni-
tive performance.

The literature supports both short- and long-term corre-
lational relationships between financial resources and cog-
nitive functioning. On average, low-income children and
adults show impaired cognitive performance compared to
their high-income counterparts (e.g., Feinstein, 2003; Hur-
ley, 1969; Oasis & Remy, 2014; Smith et al., 1997). Addi-
tionally, studies indicate that exposure to poverty during
childhood or adulthood is associated with worse cognitive
abilities later in life (e.g., Al Hazzouri et al., 2017; Barnett,
1998; Kaplan et al., 2001; Karlamangla et al., 2009; Lynch
et al., 1997; Schoon et al., 2012). De Almeida et al. (2024)
conducted a meta-analysis summarising the correlational
and some experimental and quasi-experimental findings
on the relationship between scarcity and cognitive func-
tioning, incorporating 256 effects from 29 datasets. Their
results suggested that the effect of scarcity on cognitive
performance falls between -0.58 g and -0.29 g with 95%
confidence, with education accounting for about 60% of
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this effect. However, correlational studies do not provide
causal evidence of the relationship or the direction of the
effect. For example, while limited access to quality edu-
cation can explain lower cognitive scores among the poor,
individuals with lower cognitive abilities may also engage
in less or lower-quality education, further deepening their
poverty.

To explore the causal relationship between financial re-
sources and cognitive performance, researchers have
turned to experimental and quasi-experimental designs.
Mani and colleagues (2013) provided evidence for this link
in a study of Indian sugarcane farmers. They observed that
farmers scored lower on cognitive control and fluid intel-
ligence tests before the harvest, when money was scarce,
compared to post-harvest, when resources were more abun-
dant. The effect sizes were surprisingly large, comparable
to losing one night of sleep (see Wicherts and Scholten
(2013) for a critique of their methods). Similar studies in
Zambia (Fehr et al., 2022) and Uganda (Pande, 2023) repli-
cated this effect, with effect sizes varying from small to
huge, while Lichand and Mani (2020) failed to replicate the
finding in Brazil. In the U.S., Carvalho et al. (2016) exam-
ined whether receiving monthly wages improves cognitive
performance by measuring it before and after payday but
found no evidence supporting the effect (see Mani et al.
(2020) for the critique of their studies). In contrast, Kaur et
al. (2025) conducted a field study in India and observed that
workers who received nearly a month’s worth of one-time
wages in advance made fewer attentional errors than those
still awaiting payment. Unconditional cash transfer studies
failed to consistently reproduce the effect in Liberia (Sza-
szi et al., 2022), in the US (Jaroszewicz et al., 2024), and in
Canada (Dwyer et al., 2023). When the effect was found, it
was small (Hedge’s g = 0.12). Other research designs were
used successfully to demonstrate the effect: Ayyagari and
Frisvold (2016) exploited a systematic error in the US so-
cial security payments, while Ong and colleagues (2019) ex-
amined the effect of paying off debts for people living in
poverty.

The scientific evidence is also limited on which cognitive
functions are affected by the lack of financial resources, and
when. Correlates of different degrees of absolute scarcity
(i.e. “having less than an objectively defined, absolute min-
imum” (Hagenaars & de Vos, 1988, p. 212)), like sleep de-
privation (Lim & Dinges, 2010), and pain (Rathbone et al.,
2016) are known for affecting various cognitive functions.
However, the picture is less clear when looking at cognitive
functions that are affected through the effects of subjective
scarcity (i.e. the feeling of having less than enough to get
by (Mullainathan & Shafir, 2013)). According to scarcity the-
ory, a broad framework describing the mental consequences
of subjective scarcity (Hamilton et al., 2019; Mullainathan
& Shafir, 2013; Zhao & Tomm, 2018), two major phenom-
ena affect cognitive performance (de Bruijn & Antonides,
2022; Haushofer & Salicath, 2023). First, it is hypothesised
that the cognitive bandwidth of individuals experiencing
scarcity is reduced, thereby having less capacity for men-
tally draining tasks. Second, the attentional tunneling ef-
fect is thought to enhance a person’s focus on cues related

to scarce resources, but it limits their ability to detect other
types of cues. The effect has been tested with tools mea-
suring various cognitive functions (e.g., fluid intelligence,
working memory, cognitive control), but yielded contradic-
tory results (Haushofer & Salicath, 2023). Szaszi and col-
leagues (2022) explored whether different facets of cogni-
tive functioning are impacted distinctly in a study utilising
unconditional cash transfers and found evidence suggest-
ing that financial resources affect specific subcomponents
of executive functions in varying ways.

In this paper, we investigate four explanations that have
been proposed to account for the contradictory findings re-
garding the impact of financial resources on cognitive func-
tion. First, as detailed above, the effect might not appear
on all cognitive functions (Szaszi et al., 2022). Second, cer-
tain manipulations used in the literature (Cassidy, 2018;
e.g., Kansikas et al., 2023) might not produce large enough
changes in financial resources to stand out from everyday
financial fluctuations (de Bruijn & Antonides, 2022; Mani
et al., 2020). Third, different empirical strategies might
also lead to different results due to distinct potential con-
founds. For instance, the observed positive effects of har-
vests, might only be the product of confounding factors
such as stress and sleep deprivation induced by the work-
load of the harvest preparations, not the amount of avail-
able financial resources (de Bruijn & Antonides, 2022).
Fourth, the impact of changes in financial resources might
be negligible when the received money is part of a pre-
dictable financial routine, such as a monthly pay cheque
or seasonal harvest (Haushofer & Salicath, 2023; Lichand
& Mani, 2020). Individuals may mentally account for the
money in advance, leaving their perceptions of scarcity un-
changed upon receiving the money.

To resolve the discrepancies in the literature, in the pre-
sent systematic review and meta-analysis our goal was to
collect and synthesise the available causal evidence on how
financial resources affect cognitive performance. We im-
prove upon prior research in three key areas. First, we focus
exclusively on experimental and quasi-experimental stud-
ies, enabling causal claims, including randomised con-
trolled trials, which allow us to overcome the potential
confounds of pre-post designs, such as stress unrelated to
financial scarcity and learning effects (de Bruijn & An-
tonides, 2022; Haushofer & Salicath, 2023). Second, we in-
vestigate four potential moderators of the effect—the re-
search design employed, the type of cognitive function
measured, the magnitude of the financial sum used in the
manipulation, and whether the manipulation aligned with
participants’ financial routines—deepening our under-
standing of the generalisability of the effect. Third, we
utilise Bayesian meta-analytic methods (Bartos et al., 2022;
Maier et al., 2023), which enable us to quantify evidence
against the existence of the effect.

Methods

In our reporting, we largely adhered to the reporting
guidelines of the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols (PRISMA-P) (Moher et
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Table 1. Literature Search Terms

Financial nature

Coghnitive functions

poor NOT "poor performance”
poverty

money scarcity

cognitive abilit*
cognitive function*
cognitive performance
executive function*

decision-making

Note. To appear in the search results, studies need to mention at least one term from each column (i.e., poverty AND cognitive ability) in their title, abstract or set of keywords.

al., 2015). Deviations from the guidelines are detailed in
Supplementary Table S1 and Table S2.

Information Sources

We collected studies from the following sources. First,
based on Google Scholar results, we applied a pilot screen-
ing on the studies citing Mani et al. (2013), in September
2019. This pilot screening was used as an input to refine
the search queries used in the systematic search phase. Sec-
ond, we systematically searched seven scientific databases
in two rounds, once in 2020 and once in 2023. We searched
one domain-general scientific database, Web of Science,
which includes papers from a wide range of fields including
life sciences, social sciences, physical sciences and health
sciences, and two domain-specific databases, Econlit and
PsycINFO for economics and psychology, respectively. Note
that we lost access to Econlit between the two screening
rounds, so it was not used during the second round. Ad-
ditionally, we screened the grey literature to identify (yet)
non-published results by searching in PsyArXiv, OSF, So-
cialscienceregistry.org, and NBER. Due to technical errors,
we only managed to screen 1000 papers from NBER, and the
second round of screening did not include NBER as an in-
formation source, see the Supplementary Table S3 for de-
tails. The keywords we used to identify the papers of in-
terest are shared in Table 1. We shared the exact date and
syntax of the searches for each of the databases in Sup-
plementary Table S3. Third, we reached out to experts for
recommendations. In October 2019, we contacted 168 ex-
perts to suggest relevant papers. We contacted experts who
published peer-reviewed academic papers as first authors
on poverty-related topics, and researchers from the Abdul
Latif Jameel Poverty Action Lab (J-PAL) network. We also
sent a letter to the mailing list run by the Society for Judg-
ment and Decision Making with the same inquiry. The tem-
plates of the contact emails are available on the OSF page
of the project at https://osf.io/qdtg4.

Eligibility Criteria

We selected studies during the screening procedure
based on the following eligibility criteria.

1. The methods and results are available in English.
2. Primary data is used in the investigation.
3. The design is experimental or quasi-experimental.

4. The amount of financial resources available to the
participant was manipulated before the measurement
of the dependent variable.

5. The manipulation included real money. We excluded
studies where hypothetical resources or gifts were
distributed.

6. The manipulation of financial resources did not in-
volve providing loans.

7. The dependent variable is based on objective perfor-
mance criteria.

8. The dependent variable was measured with an as-
sessment tool aiming to capture at least one of the
following broad categories: memory, attention, exec-
utive functions (shifting / inhibition, inhibitory con-
trol, cognitive control/monitoring), and higher-order
cognition.

9. The study investigates a healthy adult population.

10. Individuals (and not groups of individuals) or trials
are the unit of analysis.

11. The study was not published as a book, book chapter,
review article, retracted publication or editorial con-
tent.

Note that the inclusion criteria described above were
aimed to minimise the probability of missing relevant stud-
ies.

Study Selection

We applied a two-step screening procedure on the iden-
tified studies. First, the title and the abstract of each candi-
date paper were screened by one team member. In the sec-
ond round of data collection, each abstract was screened by
two team members. Second, selected works were examined
based on the full text by two team members. In case of a
disagreement, a third author was consulted.

Data Extraction

One team member extracted statistical results from the
selected studies. If the analysis of interest was not con-
ducted, we extracted summary statistics or accessed the
shared data. In case neither was sufficient, we contacted
the authors for additional data or results. We shared the
summary of this communication in Supplementary Fig. S1.

When multiple effects were tested in a paper, we applied
the following principles to select which to include.

Collabra: Psychology 3

d-8o11B/R1qE||00/Npa*Ssaidon-auljuo//:dpy woly papeojumod

17116202 ©IqeII00/6.82L6/9ETLYLILIL LIIP!

920z Atenuer G0 uo 1senb Aq ypd-9ez/ vl


http://socialscienceregistry.org/
http://socialscienceregistry.org/
https://osf.io/qdtg4

The Impact of Financial Resources on Cognitive Performance: A Systematic Review and Meta-Analysis

1. If a paper included multiple studies meeting the in-
clusion criteria, we added each to the review.

2. If a study had multiple post-manipulation measure-
ment sessions, we extracted the effect sizes from the
session conducted closest to the manipulation. This
approach was chosen because theoretically it is ex-
pected that the effect would be strongest in the short
term, and our goal is to determine whether evidence
confirms the existence of the effect at any time point.

3. If the authors reported the results in the forms of
both individual cognitive ability measures and a sum-
marised cognitive ability index, we extracted the data
for each of the individual measures. This was neces-
sary to differentiate the effects of poverty on different
cognitive functions.

4, If effect sizes for both accuracy and response times
were reported for the same cognitive task, we ex-
tracted both metrics. Note, that in the primary analy-
ses we only included accuracy results. See the Mul-
tiverse Analysis subsection of the Analytic Strategy
section for details.

Analytic Strategy
Calculation of the Effect Sizes

We calculated Hedges’s g values to quantify the differ-
ence in cognitive performance between conditions where fi-
nancial resources were manipulated and conditions where
they were not. A positive Hedges’s g indicates better per-
formance in the resource-rich condition. To transform the
effect sizes into Hedges’s g, we used the R package esc
(Liidecke, 2016). For studies that did not report sufficient
information to directly calculate Hedges’s g values, we used
summary statistics or shared data to derive the effect sizes.
In cases where effect sizes were originally reported as re-
gression coefficients, we transformed and recalculated
them to obtain effect sizes both with and without control
variables.

Calculation of the Meta-analytic Estimates

To obtain the meta-analytic estimates, we applied
Bayesian model-averaging using the R package RoBMA
(Bartos & Maier, 2020). The package fits multiple meta-an-
alytic models applying different assumptions in each about
the presence of the effect, the heterogeneity, publication
bias, and hierarchical structure. Then, the meta-analytic
estimates are calculated from the posterior model probabil-
ities. We estimated two-level random-effects models treat-
ing effect sizes as a random effect nested within papers
to calculate our meta-analytic estimations, because we as-
sumed that beyond the variability coming from the sam-
pling procedure, the treatment effect varied also due to dif-
ferences in the designs and context of included studies. To
test the presence of small study effects, we utilised mod-
els adjusting for small study bias with the PET and PEESE
methods (Bartos et al., 2022).

Based on the recommendations of Haaf and Rouder
(2021), we selected Normal(0, 0.3) as the prior distribution

BF,
Very strong evidence
30
Strong evidence
10
Moderate evidence
3
Inconclusive evidence
1
Inconclusive evidence
1/3
Moderate evidence
1/10
Strong evidence
1/30

Very strong evidence

Figure 1. Interpretation Scale for Bayes Factors

Note. A scale illustrating the interpretation of Bayes factors, with regions indicating evi-
dence strength from very strong support for the null to very strong support for the alter-
native hypothesis.

for the presence of effect size and Inverse-Gamma(l, 0.3)
as the prior distribution for the presence of between-study
heterogeneity. Furthermore, we specified the prior distrib-
ution for models that do not assume a hierarchical struc-
ture by using a point-mass (spike) prior centred at 0. We
used the default priors of ROBMA for the models assuming
the absence of the effect, the absence of heterogeneity, the
presence of the hierarchical structure, and the small-study
effect adjustment of the PET and PEESE methods. To in-
terpret Bayes factors, we followed Jeffreys’ framework (Jef-
freys, 1961) with a slight modification (see Fig. 1). Specif-
ically, we treated Bayes factors between % and 3 as
inconclusive rather than classifying them as anecdotal evi-
dence, in line with the approach of Keysers and colleagues
(2020).

Subgroup Analysis

We coded various properties of the included effect sizes
to examine their influence on the observed effects. We con-
ducted separate analyses for the subgroups within each
moderator to explore potential differences.

Cognitive Domain. To investigate the impact of scarcity
on different cognitive domains, we conducted separate
analyses for tasks targeting high-level cognition, memory
including working-memory, and executive functioning ex-
cluding working memory.

Empirical Approach. To examine the influence of re-
search design on the effect, we categorised the studies
based on their empirical strategies. The three identified
groups were pre-post harvest, around payday, and uncon-
ditional cash-transfer designs. Two studies (Ayyagari &
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Frisvold, 2016; Ong et al., 2019) were excluded from this
analysis due to their unique designs that did not fit into any
category.

Financial Routine. To assess how the effect varies de-
pending on whether the financial change occurs within or
outside of one’s financial routine, we categorised the ma-
nipulations accordingly.

Manipulation Size. To evaluate whether the magnitude
of financial resources in the manipulation affected the ef-
fect size, we categorised the studies based on whether the
total sum was smaller vs. equivalent to or greater than one
month’s income.

Multiverse Analysis

To explore the sensitivity of our results to different an-
alytical specifications, we conducted a multiverse analysis
(Steegen et al., 2016). The multiverse analysis involves
“performing all analyses across the whole set ... of reason-
able scenarios” (Steegen et al., 2016, p. 702). We systemati-
cally varied five analytical specifications in our study. While
the theoretical maximum number of combinations was 48,
not all combinations resulted in unique datasets. The main
analysis produced 33 distinct analyses. The number of con-
ducted analyses varied across the different subgroup analy-
ses.

Outcome Type. Many of the included cognitive tests as-
sessed both response times and accuracy scores. We se-
lected accuracy scores as the primary measure, because ac-
curacy was analysed in every included cognitive task. To
test the robustness of this decision, we repeated the analy-
ses using only response times.

Effect Size Calculation. To evaluate the impact of re-
calculating Hedges’s g values rather than transforming the
original regression coefficients, we repeated the analysis
using effect sizes derived from transforming the reported
coefficients. Note that while we had a Hedge’s g value for
each statistical result, in some cases the original analysis
was not regression. In the alternative analyses, we included
those Hedge’s g values which did not have a coefficient
counterpart. This approach aligns with the spirit of con-
ducting a multiverse analysis by incorporating alternative
analyses that are meaningful: even if we had used effect
sizes transformed from coefficients in our primary analysis,
we would still have included Hedge’s g values to account for
all identified effects.

Accounting for Structured Data. For two studies with
hierarchical data, we calculated Hedges’s g at both the
smallest unit level and at an aggregated level. We repeated
the analyses with both set of effect sizes.

Prior Specifications. Following Haaf and Rouder (2021),
we tested the sensitivity of our Bayesian analyses by fitting
models with priors that had half the width (narrow priors)
and double the width (wide priors) of the primary effect size
and standard deviation priors.

Unrealistically Large Effect Size. Pande (2023) re-
ported unrealistically large effect sizes (largest g = 3.76), so
we excluded the paper from the primary analysis. We in-
cluded it in a robustness check to assess its impact on the
overall results.

Results
Study selection

A total of 38,336 entries were identified across three aca-
demic databases and four grey literature databases. After
an initial screening of titles and abstracts, 36,641 articles
were excluded, and 1,564 duplicates were removed. This left
131 articles for further screening, of which 121 were ex-
cluded based on the predefined criteria. One additional ar-
ticle was omitted because it lacked the necessary results for
inclusion, and the authors did not provide additional data
upon request. Ultimately, 9 papers met the inclusion cri-
teria, with 2 additional articles sourced elsewhere, result-
ing in a final dataset of 11 empirical papers (pooled sample
size = 30,341) with 14 studies and 39 effects. Fig. 2 illus-
trates this process using a PRISMA flow diagram. Supple-
mentary Table S4 summarises the main characteristics of
the identified studies, while Table S5 lists the properties
of analysed effect sizes. Note, that Supplementary Table S5
includes more than 39 effect sizes due to the different re-
calculations of the same effects. Supplementary Table S6
indicates which results were used in the primary analyses.

Meta-analytic Effect Size Estimate

The meta-analytic model assessing the impact of finan-
cial resources on cognitive performance included 26 effect
sizes and showed a small positive effect size. However, the
corresponding Bayes factor showed that the evidence is in-
conclusive regarding the existence of the effect (g = 0.06
[0.00, 0.18], BF; = 1.35). Between-study heterogeneity was
small (T=0.14[0.09, 0.22], BF = 2.16e+13). These findings
are visualised in a forest plot in Fig. 3. The analysis indi-
cated a small evidence in favour of the presence of small
study effects (BF; = 3.56).

Multiverse Analysis. The multiverse analysis resulted
in 33 distinct analyses, which confirmed the inconclusive-
ness of the evidence, as only 6 of the possible analyses re-
sulted in evidence for or against the effect. The size and
evidence for heterogeneity was influenced by alternative
analytic specifications, with T values ranging from 0.09 to
0.89 and BF values ranging from 0.06 to 2.38e+300. This
variability can be attributed to our method of effect size
inclusion, which, in certain specifications, combines effect
sizes calculated using different methods (e.g. Hedge’s g val-
ues derived from recalculation and transformation) or in-
cludes implausibly large effect sizes. The results of each
analysis are shared in Supplementary Table S7 and visu-
alised in Fig. 4.

Subgroup Analysis

The detailed results of the moderator analyses are pre-
sented in Table 2 and visualised in Fig. 5. Overall, three
of the four investigations helped to understand the hetero-
geneity of the main analysis.
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Table 2. Subgroup Analysis Results

Hedge's Effect Heterogeneity Bias Hierarchical
Subgroup N g Cliower CIupper T Tlower Tupper BF 4o BF 10 BF 1o BF 10
Pre-post harvest 9 003 -0.476 0.395 0.918 047 2077 0.947 9.025e+68 31.833 1504
Payday variation 5 0.002 -0.029 0.053 0.004 0 0.081 0.18 0.036 2475 0.072
Unconditional cash 13 0.075 0 0.129 0.003 0 0071 8.083 0.035 0.579 0.064
transfer
Memory 6 0.007 0 0.065 0.004 0 0075 0.241 0.036 1.027 0.055
Executive function 13 0.111 0 0.254 0.153 0078 0.281 2.895 5.709e+06 1.438 8.762
High-level cognition 7 0.029 -0.048 0.207 0.187 0.08 0.371 0.535 126.368 1.932 3.97
m';‘ifi" 2 Monthly 21 0.057 -0.003 0.207 0.157 0.094 0.267 1.18 2.155e+14 3.287 4033
}N'”dfa” < Monthly 5 0075 0 0.165 0025 0 0214 3.042 0.2 1128 0293
ncome
Within routine 12 0.047 -0.025 021 0.167 0.095 0.295 0.865 1.987e+14 3071 2,894
Not within routine 14 0.065 0 0.15 0.027 0 0.208 2436 0.235 1.829 0.46

indicate the lower and upper ends of the 95% confidence

9z0z Atenuer 6o uo 1senb Aq Jpd-9ez/vL L L1 G202 BIGRII09/6/8Z1L6/9EC LY L/ L/ LAPd-gjonie/eIqe|j00/npa ssaidon-auljuo//:dpy wol papeojumoq

Note. All rows indicate separate model averages. N indicates the number of effect sizes indicated in each analysis. CIj,, and CI, indicate the lower and upper ends of the 95% confidence interval of the Hegde’s g estimate. T), e, and T

upper upper

terval of the heterogeneity estimate.
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Electronic Databases (n = 38,336) Other Sources (n=2)
] Searching electronic databases (EconLit, PsycINFO, Web of Author libraries, scanning reference lists in
= Science, OSF, OSF preprints, AEA RCT registry, NBER*) publications on scarcity. and e-mail requests to
% using combinations of search terms relating to the financial experts.
nature of the stimuli AND the measured cognitive functions
(Table 1 shows the complete list of search terms).
Duplicates Removed
(n=1,564)
—
Criteria For Study Inclusion
#1. The methods and results are available in English.
#2., Primary data is used in the investigation.
8 #3. The design 1s experimental or quasi-experimental.
E #4. The amount of financial resources available to the participant was manipulated before the measurement
= of the dependent variable.
o #5. The manipulation included real money.
g #6. The manipulation of financial resources did not involve providing loans.
g #7. The dependent vanable i1s based on objective performance criteria.
i #8. One of the following cognitive functions is measured as outcome variable: memory, attention, executive
= functions. or higher-order cognition.
#9. The study mvestigates a healthy adult population.
#10. Individuals (and not groups of individuals) or trials are the unit of analysis.
#11. The study was not published as a book, book chapter, review article, encyclopedia, editorial content,
bibliographical item or conference abstract.
o |
Titles Screened A+ Titles Excluded (» = 36,083) ‘
(n=136,772)
Abstracts Screened
" (n=689) —-i Abstracts Excluded (n = 558) ‘
=
=
5o
= Full Text Articles Excluded (n = 122)
Inclusion criterion #2 not met (n= 1)
Inclusion criterion #3 not met (1 = 63)
. Inclusion criterion #4 not met (n = 13)
Full Text Articles Inclusion criterion #5 not met (n = 14)
Evaluated for . Inclusion criterion #6 not met (n = 1)
Eligibility . Inclusion criterion #8 not met (1 = 20)
(n=131) . Inclusion criterion #9 not met (n = 3)
— . The mvestigation was not completed (n = 6)
Shared data msufficient (n= 1)
g5
"g Articles Included (n = 11)
E 14 studies * 39 effects
—

Figure 2. PRISMA Flow Diagram

Note. PRISMA flow diagram illustrating the study selection process, including the number of records identified, screened, excluded, and included at each stage, along with reasons for ex-
clusions at the full-text stage. The violated exclusion criterion indicates only the first criterion the coders indicated was violated, an article may fit into multiple categories. On OSF and
OSF preprints, we could not save the bibliographic data of the initial search results as such feature was not available on the website. Therefore, we scanned the titles directly on the web-
site and could only check for duplicates after extracting the eligible titles.

Cognitive Domain
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Figure 3. Forest Plot of the Primary Effect Size Estimate

Note. Forest plot displaying the individual study effect sizes and the overall pooled estimate. The x-axis represents Hedge’s g. The right side of the plot displays the mean estimates

along with the corresponding 95% confidence intervals.

We found moderate evidence against an effect in studies
measuring memory performance (g = 0.01 [0, 0.06], BF;, =
0.24). The analyses for executive function (g=0.11 [0, 0.25],
BF;, = 2.89) and high-level cognition performances (g =
0.03[-0.05, 0.21], BF; = 0.53) were inconclusive. Regarding
heterogeneity, the data supported its absence in the mem-
ory subcategory (T = 0.00 [0, 0.07], BF = 0.04), while very
strong evidence for heterogeneity was observed in the ex-
ecutive function (7= 0.15 [0.08, 0.28], BF;, = 5,708,554.01)
and high-level cognition categories (T = 0.19 [0.08, 0.37],
BF;, = 126.37).

Multiverse Analysis. The multiverse analysis supported
the conclusions of the primary analysis, with all Bayes fac-
tors remaining below one. However, only four out of twelve
models provided evidence against the effect. The inclusion
of effect sizes from the study by Pande (2023) increased
Bayes factors beyond the !4 threshold. The multiverse
analysis yielded inconclusive results for executive function

and high-level cognition performance, in line with the pri-
mary analysis. The conclusions regarding heterogeneity for
executive function and high-level cognition were robust,
with 82% and 100% of analyses reaching the same conclu-
sions, respectively. For studies investigating memory, how-
ever, only half of the alternative analyses aligned with the
original findings. This discrepancy arose due to the inclu-
sion of implausibly high effect sizes, which significantly in-
creased heterogeneity. Results for all included models are
presented in Supplementary Table S8 and visualised in Fig.
6.

Empirical Approach

We found moderate evidence for an effect in uncondi-
tional cash transfer studies (g = 0.08 [0.00, 0.13], BF, =
8.08) and moderate evidence against the effect in payday
variation studies (g = 0 [-0.03, 0.05], BF;; = 0.18). For pre-
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Figure 4. Distribution of Bayes Factors Across
Analytical Specifications of the Primary Analysis

Note. The dots in the top panel represent Bayes factor estimates. The lines in the bottom
panel correspond to the analytical choices made in the individual analyses, aligned ver-
tically with the respective estimates. Black indicates the Bayes factor estimate and ana-
lytical choices of the primary analysis. The Priors, Outcome, Effect Size, Multilevel, and
Unrealistic ES groups represent the choices for Prior Specifications, Outcome Type, Effect
Size Calculation, Accounting for Structured Data, and Unrealistically Large Effect Size, re-
spectively, as described in the Methods section.

post harvest studies, the evidence remains inconclusive (g
=-0.03[-0.48, 0.39], BF = 0.95), with very strong evidence
for small study effects (BF;; = 31.83). Additionally, we
found very strong evidence for the presence of heterogene-
ity in pre-post harvest studies (7 = 0.92 [0.47, 2.08], BF, =
9.02e+68), and strong evidence against its presence in pay-
day (T =0.00 [0, 0.08], BF; = 0.04) and unconditional cash
transfer studies (T=0.00 [0, 0.07], BF, = 0.04).

Multiverse Analysis. Only 45% of analyses provide
moderate or strong evidence against the effect in payday
variation studies, while the remaining analyses yield incon-
clusive evidence. Similarly, only 3 out of 12 analyses on
UCTs indicate moderate or strong evidence for the effect,
2 suggest moderate evidence against it, and the rest are
inconclusive. For pre-post harvest studies, the multiverse
analysis revealed a lack of evidence for or against the ef-

fect, while supporting the presence of both small study ef-
fects and heterogeneity. In the case of payday studies, only
12 out of 21 models aligned with the original conclusion re-
garding the absence of heterogeneity. For UCT studies, the
multiverse analysis supported the conclusion about the ab-
sence of heterogeneity in 10 out of 12 analyses. Results of
all included models are reported in Supplementary Table S9
and visualised in Fig. 7.

This group of analyses excluded the Unrealistically Large
Effect Size alternative decision. However, we included these
effect sizes in all Pre-post harvest analyses, as excluding
them would have left an insufficient number of studies to
conduct most of the alternative analyses. Importantly, this
adjustment did not impact the other two groups of analy-
ses, as all studies in the Unrealistically Large Effect Size
category were pre-post harvest studies.

Financial Routine

The results were inconclusive regardless whether the
manipulation occurred within participants’ financial rou-
tines (g = 0.05 [-0.02, 0.21], BF, = 0.86) or not (g = 0.06
[0, 0.15], BF;, = 2.44). Additionally, we found very strong
evidence for the presence of heterogeneity in the within-
routine studies (T =0.17 [0.09, 0.29], BF;, = 1.99e+14) and
moderate evidence for a small study effect (BF;, = 3.07).
In contrast, we found moderate evidence against the pres-
ence of heterogeneity in studies where manipulation was
not part of the financial routine (7 = 0.03 [0, 0.21], BF;, =
0.24).

Multiverse Analysis. The multiverse analysis aligned
with our primary conclusions. In studies where manipula-
tion was within participants’ financial routines, 30 out of 33
analyses evaluated the evidence as inconclusive. Similarly,
in studies where the manipulation was not part of financial
routines, 10 out of 12 analyses found the evidence to be in-
conclusive. Furthermore, 30 analyses provided evidence for
the presence of heterogeneity in the within-routine stud-
ies. For studies where manipulation was not within finan-
cial routines, 8 out of 12 analyses supported the presence
of heterogeneity. However, the robustness of the conclusion
regarding the presence of a small study effect in the within-
routine studies is less certain, as only 12 out of 33 analyses
supported it. Results for all included models are reported in
Supplementary Table S10 and visualised in Fig. 8.

Manipulation Size

Studies using financial sums equivalent to at least a
month’s income provided inconclusive evidence (g = 0.06
[-0.00, 0.21], BF10 = 1.18), while studies involving smaller
amounts showed moderate evidence for an effect (g = 0.08
[0, 0.17], BF,y = 3.04). Additionally, there was very strong
evidence for heterogeneity in studies using larger sums (T
=0.16 [0.09, 0.28], BF = 2.16e+14) and moderate evidence
for the presence of a small study effect (BF;; = 3.29). In
contrast, there was moderate evidence against the presence
of heterogeneity in studies using smaller sums (7= 0.02 [O,
0.21], BF;g = 0.20).
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Figure 5. Estimates from Subgroup Analyses
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Note. Effect size estimate plot displaying the individual overall pooled estimates in separate subgroups analyses. The x-axis represents Hedge’s g. Dashed lines on the y-axis separate
the groups of subgroup analyses, ordered from top to bottom as follows: empirical approach, cognitive domain, financial routine, and manipulation size. The right side of the plot
displays the mean estimates with their corresponding 95% confidence intervals, while Bayes factors are shown above the plotted estimates.

Multiverse Analysis. The multiverse analysis supported
our conclusions regarding the role of the magnitude of fi-
nancial manipulation. For studies using smaller sums, 9 out
of 12 analyses supported the existence of the effect, while
the remaining three were inconclusive. 24 of 27 analyses,
that investigated studies where manipulations are larger
than one-month worth of income, were inconclusive, and
the remaining 3 yielded evidence against the effect. Fur-
thermore, 23 of the 27 analyses supported our conclusion
that the group of studies applying larger manipulation
sums are heterogeneous, and 20 that a small study effect is
present. However, the robustness of the conclusion regard-
ing the absence of heterogeneity in studies using smaller
sums is unclear, as only 6 of the 12 analyses aligned with
our original findings. Results of all included models are re-
ported in Supplementary Table S11 and visualised in Fig. 9.

Discussion

Our systematic review and meta-analysis yielded incon-
clusive findings regarding the positive impact of financial
resources on cognitive performance. This conclusion was
largely robust against alternative specifications of the
analysis, including the choice of priors. If a positive effect

exists, it is small (g = 0.06 [0.00, 0.18]), and considerably
smaller than initially suggested by Mani and colleagues
(2013). Furthermore, we found moderate evidence for pub-
lication bias, though this finding was sensitive to analytical
variations.

The between-study heterogeneity was small by Cohen’s
benchmarks (1988) (T = 0.14 [0.09, 0.22]) but significant
enough relative to the estimated effect size to obscure po-
tential effects. We explored several sources of this hetero-
geneity. Although the alignment of the manipulation with
participants’ routines did not account for the variability in
effect sizes, the type of cognitive functions measured, the
empirical strategies employed, and the magnitude of finan-
cial changes offered insights into the contexts in which the
investigated effect is more likely to prevail.

Our results indicate that not all cognitive domains are
equally susceptible to the effect. Moderate support indi-
cates that memory performance (including working-mem-
ory) is the least likely to be affected, while based on the
relative distribution of Bayes factors (Fig. 6), executive
functions (excluding working memory) are the most likely
to be impacted. This contradicts the findings of Szaszi and
colleagues (2022), who provided evidence suggesting that
working memory is more strongly impacted than inhibitory
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Figure 6. Distribution of Bayes Factors Across
Analytical Specifications of the Cognitive Domain
Moderator Analysis

Note. The dots in the top panel represent Bayes factor estimates. The lines in the bottom
panel correspond to the analytical choices made in the individual analyses, aligned ver-
tically with the respective estimates. Black indicates the Bayes factor estimate and ana-
lytical choices of the primary analysis. The Priors, Outcome, Effect Size, Multilevel, and
Unrealistic ES groups represent the choices for Prior Specifications, Outcome Type, Effect

Size Calculation, Accounting for Structured Data, and Unrealistically Large Effect Size, re-
spectively, as described in the Methods section.

control, a key component of executive functioning. How-
ever, our findings were not consistent across alternative
analyses, indicating that further research is required in all
cognitive domains to draw definite conclusions.

Moderate support indicates that a financial windfall
smaller than one month’s income influences cognitive per-
formance, while the evidence is inconclusive about the ef-
fect of larger amounts. To the best of our knowledge, this
finding does not align with existing theoretical frameworks
of financial scarcity. A possible explanation is that a con-
founding factor, the timing of the cognitive measurement,
introduced this difference (Mani et al., 2020). Included
studies involving smaller windfalls seem to measure cogni-
tive performance after the manipulation was administered
following a shorter time interval (Supplementary Table S4),
although this cannot be quantified and directly tested as
these intervals were reported in broad intervals. Alterna-
tively, the observed effect may be incidental, with even
the larger windfalls being too small to plausibly generate a
measurable improvement in cognitive performance.

Our results also suggest that utilising unconditional cash
transfers is the most effective way to induce the effect,
while payday variation is the least effective. Notably, while
this conclusion was sensitive to alternative analytical spec-
ifications, the relative distribution of the two sets of Bayes
factors supports this statement. Factors such as the differ-
ence in the size of the employed financial manipulation, or

Payday variation
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Figure 7. Distribution of Bayes Factors Across
Analytical Specifications of the Empirical Approach
Moderator Analysis

Note. The dots in the top panel represent Bayes factor estimates. The lines in the bottom
panel correspond to the analytical choices made in the individual analyses, aligned ver-
tically with the respective estimates. Black indicates the Bayes factor estimate and ana-
lytical choices of the primary analysis. The Priors, Outcome, Effect Size, and Multilevel
groups represent the choices for Prior Specifications, Outcome Type, Effect Size Calcula-
tion, and Accounting for Structured Data, respectively, as described in the Methods sec-
tion.

their integration into participants’ financial routines, could
serve as explanations of this finding, but separate analyses
did not support these hypotheses.

In summary, the current body of findings is limited,
making it difficult to draw definitive conclusions. We high-
light several methodological considerations that could help
advance research on this effect.

Test Uncertainty with Repeated Transfer Designs

We could not test the moderating role of financial un-
certainty (i.e., the feeling of the risk of potentially not hav-
ing enough on any given day (Lichand & Mani, 2020)), a
key factor highlighted in prior research (Lichand & Mani,
2020), as we assume that utilised manipulations affected
uncertainty levels similarly across studies (the alignment
with participants’ routines might affects uncertainty, but
investigating that aspect yielded inconclusive results). The
adverse effects that scarcity theory associates with sub-
jective scarcity may, in fact, stem from financial uncer-
tainty—a component of subjective scarcity—as it generates
worries that could preoccupy individuals living in poverty
and deplete their mental resources (Mullainathan & Shafir,
2013). The impact of certain aspects of uncertainty can be
explored through pre-post harvest designs, as the timing
and magnitude of the financial shock are relatively unpre-
dictable (Lichand & Mani, 2020). However, because farmers
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Figure 8. Distribution of Bayes Factors Across
Analytical Specifications of the Financial Routine
Moderator Analysis

Note. The dots in the top panel represent Bayes factor estimates. The lines in the bottom
panel correspond to the analytical choices made in the individual analyses, aligned ver-
tically with the respective estimates. Black indicates the Bayes factor estimate and ana-
lytical choices of the primary analysis. The Priors, Outcome, Effect Size, Multilevel, and
Unrealistic ES groups represent the choices for Prior Specifications, Outcome Type, Effect
Size Calculation, Accounting for Structured Data, and Unrealistically Large Effect Size, re-
spectively, as described in the Methods section.

are aware that a shock is likely to occur, complete uncer-
tainty is absent. We propose that investigating the effects
of repeated monetary transfers could offer valuable insights
into the effects of financial uncertainty. Lump-sum pay-
ments, that are predominantly used, may offer temporary
relief, but fail to address long-term financial instability. In
contrast, smaller, recurring transfers could offer families a
reliable financial help, aiding the management of daily fi-
nancial challenges and sustain a longer-lasting reduction
in worries stemming from uncertainty. Among the reviewed
studies, however, only one examined the effects of repeated
financial aid (Ayyagari & Frisvold, 2016). Additionally,
comparing the results of repeated and lump-sum inter-
ventions could help disentangle the short-term (e.g. at-
tentional tunneling, increased cognitive load) and the
medium-term effects of scarcity (e.g. sleep deprivation and
starvation caused cognitive deficit).

Consider Different Aspects of Financial Scarcity

Changes in financial resources might affect cognitive
performance through changing absolute (e.g., nutrition,
stress from managing expenses), subjective (e.g., financial
worries), and relative (e.g., social status) dimensions of
scarcity (for details on these dimensions see Hagenaars and
de Vos (1988)). Despite the multiple possible channels, only
4 of the 11 included papers investigated how the subjec-
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Figure 9. Distribution of Bayes Factors Across
Analytical Specifications of the Manipulation Size
Moderator Analysis

Note. The dots in the top panel represent Bayes factor estimates. ‘Small’ refers to analy-
ses that included studies where manipulations involved less than one month of income,
while ‘Large’ refers to analyses that included all other studies. The lines in the bottom
panel correspond to the analytical choices made in the individual analyses, aligned ver-
tically with the respective estimates. Black indicates the Bayes factor estimate and ana-
lytical choices of the primary analysis. The Priors, Outcome, Effect Size, Multilevel, and
Unrealistic ES groups represent the choices for Prior Specifications, Outcome Type, Effect
Size Calculation, Accounting for Structured Data, and Unrealistically Large Effect Size, re-
spectively, as described in the Methods section.

tive dimensions, and none, how the relative dimensions of
scarcity change after the manipulation is applied, leaving
the relationship between these dimensions and cognitive
performance unexplored. For instance, in the study of Kaur
and colleagues (2025), certain participants received the
payment for their work earlier than others, while they still
worked in the same environment. Their findings showed
that receiving payment earlier had a beneficial effect on at-
tentiveness in work tasks. However, we cannot know if the
effect was induced by the higher amount of available finan-
cial resources, or by having more financial resources rela-
tive to their peers, or both. Conducting similar studies with
full-factorial designs would help to clarify the role of rela-
tive financial status.

Subjective scarcity often remains unmeasured as well,
despite its central role in scarcity theory (Mullainathan &
Shafir, 2013). The theory provides a broad framework de-
scribing how the feeling of not having enough to get by
may affect a broad range of behaviours (Fehr et al., 2019;
e.g., Mullainathan & Shafir, 2013; Shah et al., 2015), in-
cluding cognitive performance. While researchers often use
scarcity theory to explain the impact of changes in financial
resources, only testing the relationship between subjective
scarcity and cognitive function could yield direct evidence
for or against the theory.
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Focus more on the Exploration of the
Generalisability of the Effect

In search of the effect, none of the included papers made
systematic attempts to identify the most affected sub-
groups of the target populations assuming all (financially
struggling) participants would be similarly impacted—an
assumption that seems implausible. Future research should
focus on exploring the generalisability of the effect. First,
we encourage researchers to measure a broad range of rele-
vant mediators, including anxiety, nutrition, pain, sleep de-
privation, access to education, environment, cognitive load,
and financial control, even if these fall outside the pri-
mary goals of the study. Second, we recommend employing
advanced analytical methods, such as random forest (Fife
& D’Onofrio, 2023) or lasso regression (Helwig, 2017), to
identify influential variables from a broader dataset. For ex-
ample, Farbmacher and colleagues (2021) reanalysed Car-
valho and colleagues’ data (2016) using random forest
analysis, leveraging one study to generate hypotheses and
another to test them. This approach successfully identified
the effect on US individuals under 30 or over 70 with in-
comes below $750, demonstrating the value of targeted ex-
ploration.

Limitations

Our investigation had a number of limitations. First, cer-
tain studies that were identified during the literature re-
view were not included in the analysis due to not sharing
their data. Second, our claims are not generalisable to the
long-term effects of financial resources on cognitive perfor-
mance, as only one study investigated such effects (Ayya-
gari & Frisvold, 2016). Third, some included studies used
multilevel analyses, making it difficult to transform effect
sizes. In certain cases, transformed effect sizes had con-
fidence intervals that included zero, unlike the originals,
which may have reduced the overall effect size estimate.
Fourth, several subgroup analyses relied on as few as five
or six effect sizes (e.g., payday variation, memory, small-
sum manipulations), decreasing the confidence in our con-
clusions, limiting our ability to reliably assess the potential
influence of the examined moderators. Fifth, the studies
in our meta-analysis varied across dimensions like the tar-
get population and the time interval between manipulation
and cognitive performance measurement. This heterogene-
ity, combined with the small number of studies, may have
introduced confounds, potentially weakening the internal
validity of the meta-analysis, questioning that observed
effects can be confidently attributed to manipulation of
the financial resources. Sixth, it must be considered in in-
terpretation that many included studies rely on non-ex-
perimental shocks where multiple factors change simul-
taneously (Wicherts & Scholten, 2013). For example, pre/
post-harvest or payday designs often attribute effects to
liquidity while overlooking concurrent contextual changes.

Seventh, the scarcity changes examined in the included
studies are typically small relative to individuals’ overall
scarcity levels, which limits the ability to assess the full
impact of scarcity on cognitive performance; our analysis
is therefore focused on the effects of these smaller shifts
rather than the broader consequences of persistent scarcity.
Finally, the methods were not pre-registered.
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