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Abstract

We estimate the impact of Bangladesh's Old Age Allowance, one of South Asia's largest
social pension programs, on recipient well-being. Leveraging uniquely suitable pre-transfer
data on the complete set of o�cial eligibility criteria for N = 3, 978 potential bene�ciaries,
we implement a quasi-experimental matching design combining coarsened exact matching
and propensity score methods. We �nd pronounced gender di�erences that pooled estimates
mask entirely. Female recipients experienced substantial improvements in life satisfaction,
autonomy and empowerment, feeling able to contribute �nancially, decide on their own
money, and live independently, alongside reduced hunger and food insecurity. These e�ects
are robust to conservative corrections for di�erential attrition and multiple hypothesis test-
ing. Female recipients also reported increased consumption and reduced depression, though
these estimates are less robust to worst-case attrition scenarios. Male recipients, who face a
higher eligibility threshold and are thus older, experienced a large reduction in labor-force
participation, enabling withdrawal from physically demanding work in old age, itself a core
function of social pensions, while showing only limited gains in autonomy and no improve-
ments in consumption, food security, or mental health. These �ndings carry important
implications for social pension design in rapidly aging South Asian societies.
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1. Introduction

Societies worldwide are aging rapidly, particularly in Asia (United Nations Department of
Economic and Social A�airs (2023)). As older persons become unable to support themselves
through work and face declining health, they have traditionally relied on family support.
However, internal migration and changing family structures have weakened this safety net
in many Asian societies (Knodel and Saengtienchai (2007)). In response, low- and middle-
income countries have expanded social pension schemes over recent decades (Barrientos
and Hulme (2009)). These programs now represent substantial �scal commitments. In
South Asia, social pensions account for 0.6% of GDP, while in East Sub-Saharan Africa
the �gure is 0.5% (World Bank (2025)). Despite their scale, many established programs
remain understudied due to a fundamental methodological challenge: credibly identifying
causal e�ects requires pre-transfer data on targeting variables, which is rarely available for
programs already in operation.

This paper evaluates Bangladesh's Old Age Allowance (OAA), one of South Asia's largest
understudied social pension programs, and addresses two questions: (1) What are the causal
e�ects of the OAA on recipient well-being? (2) Do e�ects di�er by gender? The study was
pre-registered prior to data collection.1 We make three contributions. First, we leverage
uniquely suitable data for causal identi�cation. A previously conducted RCT on bene�-
ciary selection (Asri et al. (2024)) generated pre-transfer data on the complete set of o�-
cial eligibility criteria for nearly 8,000 potential bene�ciaries, both eventual recipients and
non-recipients. Because our matching variables are the actual selection criteria measured be-

fore selection, rather than post-treatment proxies, our approach provides unusually credible
causal estimates. Second, we examine a comprehensive set of outcomes, consumption, men-
tal and physical health, labor supply, and household composition, using both self-reported
and objectively measured indicators. Third, and most importantly, we disaggregate all anal-
yses by recipient gender, formally test gender di�erences via interaction models, and trace
mechanisms through autonomy, food security, and labor-supply channels.

Our central �nding is that pooled estimates mask pronounced gender di�erences in pro-
gram impacts. Female recipients experienced large, robust improvements in life satisfaction,
autonomy and empowerment, feeling able to contribute �nancially, decide on their own
money, and live independently, alongside reduced hunger and food insecurity. They also
reported increased consumption and reduced depression, though these estimates are less ro-
bust to worst-case attrition scenarios. Male recipients showed limited autonomy gains and
no consumption, food security, or mental health improvements; for these older men, the pen-
sion primarily enabled withdrawal from physically demanding labor, itself a core function
of social pensions, even though it is not captured by standard well-being measures. These
patterns extend evidence that transfers to women generate larger household welfare e�ects

1Pre-registration available at https://doi.org/10.17605/OSF.IO/B28FV; see Appendix A.
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(Du�o (2000)) and suggest that program design should account for these gendered path-
ways of impact, recognizing that labor withdrawal in old age and broad-based well-being
improvements represent distinct forms of program e�ectiveness.

Our analysis examines impacts of the OAA in North-Western Bangladesh, where the
monthly transfer of 600 Taka (around $18 PPP2) represents a modest but potentially mean-
ingful income supplement for poor older households. As Bangladesh navigates political
transitions, evidence on the e�ectiveness and gendered impacts of this program can inform
the future design of social transfers in the country.

The remainder of the paper proceeds as follows. Section 2 reviews the literature on
social pensions and cash transfers. Section 3 provides context on aging and the OAA in
Bangladesh. Section 4 presents our data and methodology. Section 5 reports results, and
Section 6 concludes.

2. E�ects of Social Pensions in Low- and Middle-Income Countries

Social pensions and cash transfers have been studied extensively since the 1990s, examin-
ing outcomes including consumption, mental and physical health, and e�ects on employment,
household composition, and child education. We provide a brief overview of key �ndings in
each area.

2.1. Consumption

Studies on social pensions comparable to the OAA show modest consumption e�ects.
In India's Indira Gandhi National Old Age Pension Scheme, a similar pension increased
consumption by approximately the transfer amount, with statistically signi�cant increases
in education (26-31%) and health expenditure (24-27%) (Kaushal (2014)). Programs with
larger transfers show greater e�ects: Mexico's Adultos Mayores increased consumption by
23% (Galiani et al. (2016)), Peru's Pension 65 by 40% (Bando et al. (2020)), both with
transfers 3-3.5 times the OAA.3 India's Indira Gandhi National Old Age Pension Scheme

(IGNOAPS), with similar transfer values to the OAA, increased consumption by 5.5% (Un-
nikrishnan and Imai (2020)).

Meta-analyses of cash transfers broadly con�rm positive e�ects: Bastagli et al. (2016)
found consumption increases in 26 of 35 studies and food consumption increases in 23 of 31
studies; Leight et al. (2024) estimate $2 consumption increase per $100 transferred across
104 studies; Crosta et al. (2024) found $18.6 increases per median monthly tranche in 45
programs. Evidence on food consumption speci�cally is mixed: Case and Deaton (1998)

2Using the 2024 LCU to private consumption PPP GDP conversion factor of around 33 from 2024,
collected from World Bank Databank data.worldbank.org accessed 1 September 2025.

3Comparing 1000 Mexican pesos (2016) with 600 Bangladeshi Taka (2023) using PPP conversion from
https://data.worldbank.org/indicator/PA.NUS.PRVT.PP.
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found South African pensions less likely spent on food, while Adhikari (2023) found increased
food consumption in Nepal.

We estimate OAA e�ects on total consumption, food consumption, and health-related
expenditure, expecting improvements particularly given the importance of food in household
budgets and health care needs among older persons in Bangladesh.

2.2. Mental Health

Several studies document mental health improvements from social pensions. China's
New Rural Pension Scheme reduced depression rates by 17.5 percentage points (Chen et al.
(2019)); South Korea's pension expansion reduced depressive symptoms by 8-9% (Pak (2021));
Mexico's Adultos Mayores lowered Geriatric Depression Scale (GDS) scores by 12% (Galiani
et al. (2016)); Peru's pension reduced GDS by 9% (Bando et al. (2020)); and Mexico's
70 y mas reduced depressive symptoms and increased participation in household decisions
(Salinas-Rodríguez et al. (2014)).

However, broader cash transfer evidence is mixed. Meta-studies �nd modest improve-
ments of 0.1 SD in mental health measures (McGuire et al. (2022)), with many studies
showing null e�ects (Pega et al. (2017)). Haushofer et al. (2020) found no signi�cant men-
tal health e�ects in a Kenyan RCT despite a substantially larger transfer of approximately
$1,000 USD.

We examine OAA e�ects on mental health, expecting that increased �nancial resources
and ability to contribute to household expenses may reduce stress and improve recipients'
sense of respect within households.

2.3. Physical Health

Evidence on physical health e�ects is limited and mixed. Studies �nding null e�ects in-
clude: South Korea's pension on grip strength and self-rated health (Pak (2021)); a Mexican
income supplement on grip strength, though with positive e�ects on doctor visits and lung
capacity (Aguila et al. (2015)); and Peru's pension on hypertension, waist circumference,
BMI, memory, and health service use (Bando et al. (2020)). However, positive e�ects were
found for Mexico's Progresa on older adult mortality (Barham and Rowberry (2013)) and
Vietnam's pension on reported health problems and subjective health status (Viet Nguyen
(2021)). This pattern re�ects broader cash transfer literature showing limited health e�ects
(Pega et al. (2017)), though some reviews �nd increased health service utilization (Lagarde
et al. (2007)).

We estimate OAA e�ects on physical health outcomes, including grip strength (Syddall
et al. (2003); Bohannon (2019)), expecting that additional resources for food intake and
health care may bene�t recipients' physical health.
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2.4. Labor-Force Participation, Education and Household Composition

Social pensions a�ect labor supply, household composition, and child outcomes. Em-
ployment e�ects include: 3-6 percentage point reductions for older men in India (Kaushal
(2014)); increased probability of retirement in Brazil (de Carvalho Filho (2008)); 12.7% re-
duction in work probability in India (Unnikrishnan and Imai (2020)); and shifts from paid
to unpaid work in Mexico and Peru (Galiani et al. (2016); Bando et al. (2020)), though no
e�ects in Vietnam (Viet Nguyen (2021)).

Household composition e�ects vary: South Africa's pension increased co-residence with
young children and childbearing-age women (aged 20-29) while reducing co-residence with
productive-age women (aged 30-39) (Edmonds et al. (2005)), induced co-residence with less-
educated adults (Hamoudi and Thomas (2014)), and showed no household size e�ects in
Mexico (Bando et al. (2020)). China's pension increased independent living (Cheng et al.
(2018); Chen et al. (2018)).

Education e�ects include: reduced child labor and increased enrollment in South Africa,
concentrated among boys with male pensioners (Edmonds (2006)); no di�erential spending
on education in South Africa (Case and Deaton (1998)); no enrollment e�ects in Peru (Bando
et al. (2020)). Broader cash transfer literature suggests moderate positive e�ects on school
attendance (Pega et al. (2017); Bastagli et al. (2016)).

We include household-level e�ects in our analysis, examining children not in school, labor
force status of household members, and household composition.

3. Old Age in Bangladesh and the Old Age Allowance

3.1. Aging and Economic Vulnerability

Bangladesh faces rapid demographic change. The population over 65 will more than dou-
ble by 2050, from approximately 12 million to 30 million, while the old-age dependency ratio
will increase from 10 to 20 older persons per 100 working-age individuals.4 This demographic
pressure coincides with severe gaps in old-age income security. Occupational pension cov-
erage is extremely limited: only 5% of the population contributes to pension funds (World
Bank (2016)), and government pensions for former public sector employees cover just 630,000
individuals. When counting older adults who live with a pension-receiving spouse as also
having pension access, only 6-7% of older adults bene�t from any occupational pension.

Moreover, older persons face structural barriers to self-support. Many cannot participate
in labor markets dominated by manual work, while traditional family support systems are
eroding due to internal migration, declining birth rates, and rising female labor-force partici-
pation. These converging pressures create acute economic vulnerability among Bangladesh's
older population and underscore the importance of non-contributory social pensions.

4UN DESA, https://population.un.org/wpp/.
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3.2. The Old Age Allowance Program

The Old Age Allowance, established in 1998, targets this vulnerability by providing
monthly transfers to poor older citizens. Men over 65 and women over 62 living in poverty
are eligible for the current monthly transfer of 600 Taka (approximately $18 PPP). Poverty
is assessed based on income, physical ability to work, destitution, homelessness, and family
status, as described in detail in Section 4.1. The program has evolved signi�cantly: initially
paid bi-monthly through local banks with substantial leakage (Begum and Wesumperuma
(2012)), the OAA now disburses monthly payments to mobile money accounts, typically the
recipient's or a relative's cell phone, a reform accelerated by the COVID-19 pandemic.

The OAA represents Bangladesh's largest direct cash transfer to poor individuals. While
other social protection schemes exist, including civil service pensions, bene�ts for libera-
tion war heroes, and broad-based programs like agricultural subsidies5, these either serve
wealthier populations or provide only indirect bene�ts. Among programs that regularly
transfer cash directly to the same poor individuals, the OAA has the largest coverage and
budget, accounting for approximately 0.1% of GDP.6 The program currently covers approx-
imately 6.1 million older persons (Government of Bangladesh (2025)), roughly half of all
older Bangladeshis.

3.3. Prior Research on the OAA

Despite its scale, rigorous causal evidence on the OAA's impacts remains limited. Inter-
national donors have produced implementation briefs (Anwar et al. (2019)) and diagnostic
reports (Maxwell Stamp (2017)), while Begum and Sen (Begum and Sen (2013)) conducted
a large-scale survey examining di�erences between recipients and non-recipients. However,
these analyses rely on descriptive statistics and qualitative evidence. Without pre-treatment
data on selection criteria, they cannot control for di�erences between recipients and non-
recipients prior to program entry, precluding credible causal inference. This gap motivates
our study, which leverages pre-treatment data on the complete set of o�cial targeting vari-
ables to provide the �rst quasi-experimental evaluation of the OAA's causal e�ects.

4. Data and Methodology

This section describes our data and identi�cation strategy. The key to our approach is
the availability of pre-treatment data on the complete set of o�cial OAA selection criteria
for both eventual recipients and non-recipients. This allows us to implement a matching

5Based on the Monitoring and Evaluation system of social protection programs, Government of
Bangladesh FY 2024/2025, https://mne.socialprotection.gov.bd/ accessed 19 August 2025.

6Calculated using program costs divided by World Bank GDP data in current LCU, https://data.
worldbank.org/indicator/NY.GDP.MKTP.CN?locations=BD, 2024 accessed 19 August 2025.

6

https://mne.socialprotection.gov.bd/
https://data.worldbank.org/indicator/NY.GDP.MKTP.CN?locations=BD
https://data.worldbank.org/indicator/NY.GDP.MKTP.CN?locations=BD


design that closely replicates the actual targeting process, providing unusually credible causal
estimates for an evaluation of an established social protection program.

OAA selection is conducted by union committees, which compile lists of potential ben-
e�ciaries based on government-prescribed criteria: age, income, physical ability to work,
destitution, homelessness, and family status. These lists are then approved by decision com-
mittees at the Upazila level (the administrative unit above unions), comprising the Upazila
chairman and typically the local Member of Parliament (Anwar et al. (2019)). Our iden-
ti�cation strategy exploits the fact that we observe all of these o�cial selection criteria,
measured before selection occurred.

4.1. Data

Baseline Data Collection

Our data originates from a previously conducted RCT on improving OAA bene�ciary
selection (Asri et al. (2024)). In collaboration with Bangladesh's Department of Social Ser-
vices, we developed an Eligibility Information Card (EIC) that systematically records all
information the government o�cially prescribes for OAA selection (Figure 1). The EIC
captures four categories: (1) ineligibility criteria (receipt of other bene�ts), (2) eligibility
criteria (age, residency, income), (3) priority criteria (physical ability, destitution, homeless-
ness, childlessness, family separation, widowhood), and (4) assets (land, durables, housing
quality, electricity, bank accounts).

Crucially, these variables are the actual criteria that the government's implementation
manual instructs selection committees to use, not proxies. In 2020, trained �eld o�cers
collected EIC data for nearly 8,000 older persons across 80 rural unions in North-Western
Bangladesh (Rajshahi and Rangpur divisions, Figure 2). The data was collected before the
selection round, and completed EICs were subsequently shared with union committees to
support their selection decisions. A portion of this group was then selected by the union
committees to receive the OAA starting in summer 2020 and subsequent rounds. This design
provides pre-treatment baseline data on the actual targeting variables, a rare feature in eval-
uations of established programs that strengthens the credibility of our matching approach.

Follow-up Survey

In June 2024, we conducted follow-up interviews with a strati�ed random sample of
individuals from the baseline (strati�ed at the ward level within unions). We attempted
4,802 interviews and completed 3,688 (77% response rate).7 Enumerators were given lists
of individuals to track per union. They then attempted to �nd each potential interviewee
and noted the reason for unsuccessful interviews. The primary reasons for non-completion
were mortality (561 cases) and refusal (242 cases), with the remainder due to migration or

7See Appendix D for the complete sample selection process.
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inability to locate households. If the enumerators found out the individual had passed away,
they additionally asked, whether or not the individual had received the OAA before passing
away or not.8

Each interview involved two questionnaires administered via computer-assisted personal
interviews by trained enumerators.9 The older person answered questions about OAA receipt
and personal well-being, while a household member (when available) completed an extensive
consumption module based on Bangladesh's standard Household Income and Expenditure
Survey. Respondents received 300 Taka ($9 PPP) compensation for participation.

To address cognitive limitations among older respondents, we administered a brief mental
�tness check (recall three objects, know the current year and location). Respondents failing
at least two of three questions (21% of the sample) were interviewed via proxy respondents
who answered a shortened questionnaire excluding subjective measures and physical assess-
ments like grip strength. This explains variation in sample sizes across outcomes. Proxy use
is uncorrelated with OAA receipt (chi-square test: p>0.10).

Attrition

Attrition patterns require attention. Attrition correlates with several baseline character-
istics (see Appendix Table D.1): women, wealthier households, and those in better physical
condition were more likely to be re-interviewed, while older respondents and those in poor
health were less likely. Critically, control group attrition (12.0%) exceeds treatment group
attrition (6.4%), a di�erential of 5.6 percentage points. Among deceased respondents for
whom we obtained information from family members, OAA receipt rates (51%) were sub-
stantially lower than among living respondents (67%), though family recall may be imperfect.
To ensure that balance guarantees hold for the analysis sample, we exclude attrited obser-
vations before matching, so that matched pairs are drawn only from cases present in both
survey waves. This means our matching balances covariates among respondents who actu-
ally contribute to the outcome regressions. Di�erential attrition is then assessed separately
through inverse probability weighting and Lee bounds in Section 5.6, which model attrition
using the full baseline sample.

8This question of receipt status of deceased potential interviewees was only added after 947 interviews
had been conducted, so about a quarter of interviews did not include the question.

9Quality assurance included extensive training, interactive survey programming, re-interviews of 10% of
the sample, and audio auditing of 10%. See Appendix F for details.
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Figure 1: Eligibility Information Card (EIC) for Female and Male Applicants Used in the RCT

Notes: The EIC was developed for the RCT in collaboration with the Department of Social Services and
designed by a professional graphic designer. Field sta� recorded identifying information on the �rst page,
assessed ineligibility and eligibility criteria on the second page, priority criteria on the third page, and asset
ownership on the �nal page. Each page states that the information provided will be veri�ed if the applicant
is selected for the Old Age Allowance. The EIC was signed by the older person or their representative.
Although the English version is presented here, only the Bangla version was used in the �eld (see Appendix
F for the Bangla version).

9



Figure 2: Map of Treatment and Control Unions of the RCT

Notes: Flood-prone areas were excluded to ensure the feasibility
of data collection and treatment implementation. Source: Au-
thors' illustration.
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4.2. Identi�cation Strategy

Matching Approach

Comparing OAA recipients to non-recipients would yield biased estimates due to poverty
targeting. The standard challenge in evaluating established programs is that targeting vari-
ables are unobserved or measured only post-treatment. Our setting overcomes this: the EIC
data, collected before selection, captures the complete set of o�cial criteria. We can there-
fore match recipients with non-recipients on the actual variables used for targeting. Under
the assumption that selection committees followed o�cial criteria, this eliminates selection
bias, the core of our identi�cation strategy.

We implement a two-stage matching procedure combining coarsened exact matching
(CEM) and propensity score matching (PSM), following our pre-registered analysis plan.10

Matching is performed on the non-attrited sample (n = 3,646) to ensure that balance holds
for the analysis sample. This approach mirrors the actual selection process. First, we match
exactly on union, gender, and a coarsened age variable (four categories relative to eligibility
thresholds: below threshold, 0-5 years above, 5-10 years above, >10 years above). This
replicates committees' initial screening on geographic location and demographic eligibility.
Second, within these exact-matched cells, we estimate propensity scores using remaining
selection criteria11 and implement nearest-neighbor matching with replacement using a 0.2
SD caliper (Wang (2021)). This approximates committees' poverty and deservingness as-
sessments.

A total of 71 observations (1.9%) are discarded for lacking common support, and 564
treated observations (23%) remain unmatched, either because their exact-match cells contain
no control units or because no control falls within the 0.2 SD caliper. Unmatched rates
are higher for older males than younger females. The resulting treatment e�ect estimates
therefore apply to the 74% of treated recipients who could be matched, a limitation we
address in Section 5.6 with an alternative matching speci�cation.12

Balance and Common Support

Figure D.2 presents covariate balance before and after matching. Pre-matching imbal-
ances appear in speci�c unions (e.g., Nandanpur) and among below-threshold applicants
(unsurprisingly, as they should not receive the OAA). Post-matching, exact-matched vari-
ables achieve perfect balance, while propensity score variables are well-balanced with nearly

10Available at https://osf.io/gc6wd/; see Appendix A. On recent methodological guidance on
coarsened-exact matching pre-processing see, e.g., King and Nielsen (2019) and Iacus et al. (2012).

11Variables include:
√
land owned, log(monthly income), physical limitations, destitution, homelessness,

childlessness, family separation, and asset ownership (fridge, TV, fan, wardrobe, cement walls/�oors, elec-
tricity, bank account). Transformations address outlier in�uence.

12Matching uses the MatchIt package in R (Ho et al. (2011)), with balance assessed via the cobalt package
(Greifer (2025)).

11
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all standardized mean di�erences below 0.1 SD (the single exception is electric fan ownership
at 0.11 SD). Figure 3 demonstrates common support in propensity scores between recipi-
ents and non-recipients, though it shows only average balance across CEM cells rather than
cell-speci�c balance.

Figure 3: Balance plot before and after matching

Notes: This �gure shows the distribution of propensity scores for OAA recipients (treated) and
non-recipients (control) before and after matching. The overlapping distributions after matching
indicate good common support between treatment and control groups.

Estimation and Inference

We estimate sample average treatment e�ects on the treated (SATT) using matching
weights (required for PSM with replacement) and heteroskedasticity-robust standard errors.
If unmatched recipients, disproportionately older males in small cells, respond di�erently to
the transfer, our estimates may not fully generalize to the entire recipient population.13

Multiple Testing Correction. Beyond conventional p-values, we report Benjamini-Hochberg
false discovery rate q-values (Benjamini and Hochberg (1995)) both within outcome domains
and globally across all 22 outcomes. Our pre-analysis plan (Appendix A) speci�ed Ander-
son's (2008) procedure for controlling family-wise error rate and the false discovery rate
(FDR). However, we deviate from this pre-registered approach for computational reasons.

13An alternative matching speci�cation that exact-matches only on union and sex, moving age categories
into the propensity score model, retains 87% of treated units and reproduces 17 of 22 signi�cant results
(Section 5.6), suggesting this limitation does not materially a�ect our conclusions.
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Anderson's procedure with matching weights requires permutation-based resampling that is
extremely computationally expensive with our sample size and matching structure. Instead,
we implement the Benjamini-Hochberg FDR correction, which is computationally feasible
and, importantly, more conservative than the pre-registered FDR correction.

One-Sided Tests. As pre-registered, we conduct one-sided tests for all outcomes with
a clear expected direction from theory and the pre-analysis plan: higher consumption, re-
duced hunger and food insecurity, improved mental health and autonomy, improved physical
health, reduced labor supply, and fewer children out of school. Three outcomes with gen-
uinely ambiguous expected directions, treatment for health issues received, living alone, and
household size, are tested two-sided. All tables report one-sided p-values where applicable.

Robustness checks include an alternative matching speci�cation that retains 87% of
treated units, cluster-robust standard errors at the union level, inverse probability weighting
(IPW) and Lee bounds for di�erential attrition, sensitivity analysis for unobserved confound-
ing via E-values, global multiple testing correction, and a �xed-e�ects speci�cation that ab-
sorbs the exact-matching strata (equivalent to CEM+OLS) under two stratum de�nitions
(Section 5.6).

Outcome Measurement

Several outcomes are constructed indices. Consumption aggregates follow the Bangladesh
Integrated Household Survey (BIHS) methodology, itself based on the national Household
Income and Expenditure Survey (HIES).14 Mental health uses the standard CES-D 10 de-
pression scale (Radlo� (1977)). Grip strength follows Pak (2021), averaging the strongest of
two attempts per hand.

Our pre-analysis plan speci�ed three primary outcomes for this study: (1) per capita con-
sumption, (2) mental health (CES-D 10), and (3) physical health (grip strength). Beyond
these pre-registered outcomes, we analyze additional measures to provide comprehensive as-
sessment of program impacts: food consumption, health expenditure, �nancial satisfaction,
hunger, food insecurity (FIES), life satisfaction, autonomy indicators, Activities of Daily
Living (ADL) index, illness incidence, labor-force participation, living arrangements, house-
hold composition, and child schooling. All analyses account for multiple hypothesis testing
as described above.

5. Results

We estimate OAA impacts on consumption, mental health, physical health, and work and
household related outcomes (labor supply, household composition, child schooling). Follow-
ing evidence that social pension e�ects often di�er by gender (Du�o (2000)), we disaggregate

14See Appendix E for details on cleaning and aggregation.
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all analyses by recipient gender. This proves crucial: pooled estimates mask pronounced dif-
ferences, with meaningful positive e�ects concentrated among female recipients.15

Figure 4 presents an overview of all results. Each subsection below reports pooled es-
timates before presenting gender-disaggregated results, which constitute our main �ndings.
Section 5.5 formally tests gender di�erences via interaction models, and Section 5.6 presents
robustness checks.

5.1. Consumption

Pooled Results. Pooled estimates show no statistically signi�cant e�ects on per capita
consumption, food consumption, health expenditure, hunger, or food insecurity (Figure 4,
Table B.1). Point estimates are small.

Gender-Disaggregated Results. Gender disaggregation reveals meaningful improvements
in food security and consumption for women (Figure 4, Tables B.3 and B.2). For female
recipients, hunger incidence falls by 16 percentage points (p<0.001) and moderate/severe
food insecurity by 7 percentage points (p=0.011). Hunger survives within-domain multiple
testing correction, while food insecurity is marginally signi�cant after correction. Consump-
tion levels also show positive and statistically signi�cant e�ects: per capita consumption
rises by 0.07 log points (p=0.022) and food consumption by 0.07 log points (p=0.029), indi-
cating that the OAA reduces food deprivation among women and modestly raises measured
consumption aggregates.

For male recipients, consumption e�ects are uniformly null. The point estimate for per
capita consumption is e�ectively zero (−0.01), and no outcome reaches statistical signif-
icance. Health expenditure shows no gender di�erence, remaining insigni�cant for both
groups.

5.2. Mental Health, Subjective Well-Being, and Autonomy

Pooled Results. Pooled estimates show signi�cant improvements across multiple dimen-
sions of subjective well-being and autonomy. Life satisfaction increases by 0.18 SD (p=0.004),
�nancial satisfaction by 0.14 SD (p=0.011), and feeling respected by family by 0.13 SD
(p=0.021). All autonomy indicators improve substantially: contributing �nancially (0.30
SD), living independently (0.29 SD), deciding on own money (0.35 SD), and buying things
for oneself (0.46 SD), all p<0.001 (Table B.1). Depression declines by 0.09 SD but the pooled
e�ect is only suggestive (p=0.070), though baseline depression levels are high (median score:
13 of 30, above the diagnostic threshold); the female-speci�c depression e�ect reported below
is statistically signi�cant.

Gender-Disaggregated Results. Gender disaggregation reveals the study's most pro-
nounced pattern. Female recipients experience large, highly signi�cant improvements across

15We also examine e�ects for recipients with 3+ years of exposure; results are consistent with main �ndings.
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Figure 4: E�ect of Receipt on Outcomes of Interest

Notes: Estimates of di�erent outcomes, grouped by set of outcomes and split by gender plus overall
e�ect. Main (pre-registered) outcomes are in bold, exploratory outcomes not. This graph shows
estimates after matching using coarsened exact matching (CEM) and propensity score matching
(PSM), using OLS with robust standard errors. It shows the point estimate and the 90% CIs.
One-sided p-values are used for outcomes with pre-speci�ed expected directions (see Section 4).

15



nearly all outcomes. Life satisfaction rises by 0.21 SD (p=0.006), �nancial satisfaction by
0.21 SD (p=0.007), and depression declines by 0.19 SD (p=0.023). Autonomy e�ects are
substantial: contributing �nancially (+0.56 SD, p<0.001), living independently (+0.46 SD,
p<0.001), deciding on own money (+0.50 SD, p<0.001), buying for oneself (+0.62 SD,
p<0.001), and feeling respected by family (+0.20 SD, p=0.025). All autonomy e�ects sur-
vive multiple testing correction.

Male recipients show a starkly di�erent pattern. Only two autonomy outcomes reach
signi�cance: buying for oneself (0.28 SD, p=0.001) and deciding on own money (0.19 SD,
p=0.006). Most dramatically, the point estimate for contributing �nancially is e�ectively zero
(+0.01 SD, p=0.46), compared to the 0.56 SD e�ect for women. Life satisfaction is positive
but insigni�cant (0.15 SD, p=0.056). The OAA appears to empower women psychologically
and economically while generating much weaker e�ects for men.

5.3. Physical Health

Unlike consumption and mental health, physical health outcomes show no meaningful
OAA e�ects in pooled analyses. Grip strength (measured following Pak (2021)) shows a
slightly negative but insigni�cant coe�cient (Table B.1). Illness incidence in the past 30
days (reported by 60% of respondents) is una�ected, as are days ill and treatment-seeking
among those reporting illness.

Following the Longitudinal Ageing Survey in India, we measure functional limitations
using an Activities of Daily Living (ADL) index summing di�culties across 13 daily activities
(dressing, walking, bathing, eating, etc.).16 The OAA has no e�ect on ADL scores in pooled
estimates.

Gender disaggregation reveals a di�erential pattern for functional limitations. Female
recipients show a signi�cant reduction in ADL limitations (−0.18 SD, p=0.008), suggesting
improved functional capacity, though this does not survive within-domain multiple testing
correction (q=0.079). Male recipients show a higher ADL score (0.29 SD), suggesting more
rather than fewer limitations, with no evidence of improvement (one-sided p>0.99). Grip
strength and illness outcomes show no signi�cant e�ects for either gender. The absence of
broader physical health e�ects likely re�ects the modest transfer amount and relatively short
time horizon, as such outcomes may require larger or longer-duration interventions.

5.4. Labor Supply and Household Composition

Pooled Results. Working for pay declines by 5 percentage points (p=0.032), with no
e�ects on living arrangements or household size (Table B.1).

16The ADL index sums binary indicators (1=di�culty, 0=no di�culty) for 13 activities: dressing, walking
across a room, bathing, eating, getting in/out of bed, using the toilet, preparing meals, shopping, making
phone calls, taking medications, housework/garden work, managing money, and navigating unfamiliar places.
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Gender-Disaggregated Results. Gender disaggregation reveals another sharp contrast.
Male recipients reduce labor-force participation by 14 percentage points (p=0.003, q=0.018),
a large, highly signi�cant e�ect consistent with income replacement. Given higher baseline
employment among older men in the control group (59%), the pension enables labor with-
drawal. Female recipients show no labor supply response (0.01, p=0.63), unsurprising given
low baseline employment among older women in the control group (10%).

This pattern complements earlier �ndings: female recipients channel the OAA into food
security and well-being gains, while male recipients substitute it for labor income without
corresponding improvements in measured well-being.

Other work and household related outcomes show no e�ects. Living arrangements and
household size remain unchanged for both genders, and there are no signi�cant e�ects on
child schooling for either gender.

5.5. Formal Test of Gender Di�erences

While gender-disaggregated results reveal pronounced patterns, comparing subgroup co-
e�cients does not formally test whether di�erences are statistically signi�cant. We therefore
estimate interaction models (treatment × female) on the full matched sample for all 22
outcomes.

The interaction tests con�rm that key gender di�erences are statistically robust. For
consumption, interactions are signi�cant for hunger (−0.17, p=0.022) and food insecurity
(−0.12, p=0.046). For autonomy, the interaction for contributing �nancially is highly signi�-
cant (0.55, p<0.001), the outcome with the largest gender gap. Unlike previous speci�cations,
interactions for deciding on own money (0.32, p=0.024), buying for oneself (0.34, p=0.019),
and living independently (0.36, p=0.014) are now statistically signi�cant at conventional
levels. For physical health, the ADL interaction is highly signi�cant (−0.47, p<0.001), as is
grip strength (0.36, p=0.025). Among work and household related outcomes, the interaction
for working for pay (0.15, p=0.009) con�rms that labor e�ects concentrate among men.

These formal tests validate that gender di�erences in food security, autonomy, and labor
supply are statistically robust, not merely suggestive.

5.6. Robustness Checks

We assess sensitivity through eight robustness checks: an alternative matching speci�ca-
tion, a �xed-e�ects speci�cation (equivalent to CEM+OLS) under two stratum de�nitions,
clustered standard errors, attrition correction, unobserved confounding, global multiple test-
ing, and balance veri�cation within gender subgroups.

Alternative Matching Speci�cation

Our pre-registered matching procedure exact-matches on union, sex, and four coarsened
age categories within the non-attrited sample. Because the sample contains roughly twice
as many recipients as non-recipients, some cells contain no control units, leaving treated
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observations unmatched; the 0.2 SD caliper excludes additional units. To assess whether
results generalize beyond the 74% of treated who are matched, we re-estimate e�ects using
an alternative speci�cation that exact-matches only on union and sex, moving age categories
into the propensity score model. This retains 2,112 treated (87%). This is a deviation from
the pre-analysis plan, which speci�ed four-category exact matching on age, but it directly
tests sensitivity to the unmatched subpopulation.

Results are largely reassuring (Table C.1): 17 of 22 signi�cant outcome-sample combina-
tions remain signi�cant at the 5% level, with a mean absolute change in point estimates of
0.05 SD. The �ve outcomes that lose signi�cance are hunger (pooled), depression (female),
deciding on own money (male), respected by family (pooled), and ADL score (female), all
of which remain in the expected direction with borderline p-values. Core autonomy results
and food security e�ects are fully robust. These results suggest that excluding unmatched
treated observations does not substantially bias our main �ndings.

Fixed-E�ects Speci�cation

As additional robustness, we estimate treatment e�ects with a �xed-e�ects regression that
absorbs the exact-matching strata directly, which is equivalent to coarsened exact matching
combined with OLS regression adjustment (CEM+OLS) (Ho et al. (2011)). For unit i in
stratum s, we estimate

Yis = τ Dis +X′
isβ + αs + εis, (1)

where Yis is the outcome, Dis is OAA receipt, Xis is the vector of baseline covariates,
and αs is a stratum �xed e�ect. Strata that do not contain both a treated and a control
unit are absorbed by the �xed e�ects and drop from identi�cation. Standard errors are
heteroskedasticity-robust. Two speci�cations are estimated, di�ering in how �nely strata are
de�ned: (1) strata de�ned by union × sex × age category, with Xis containing the remaining
baseline covariates; and (2) strata de�ned by union × sex only, with age category entering
Xis.

These speci�cations retain substantially more observations than PSM, 3,193 observations
(Speci�cation 1) and 3,580 (Speci�cation 2), compared to 2,381 under PSM, because they
avoid caliper-based pruning and only drop strata lacking both treated and control units.
Point estimates are highly correlated with the main PSM speci�cation (pooled r > 0.95),
and the two �xed-e�ects speci�cations are nearly identical to each other (r > 0.99). Core
autonomy results remain highly signi�cant across all speci�cations (Table C.2).

Clustered Standard Errors

Since matching was exact on union, we re-estimate all 22 signi�cant outcomes using
cluster-robust standard errors at the union level (Pustejovsky (2023)). Clustered SEs are
on average similar to heteroskedasticity-robust SEs. Of 22 outcome-sample combinations,
20 retain statistical signi�cance at the 5% level. The two that become marginally insigni�-
cant are respected by family (pooled, p=0.094) and log per-capita consumption for females
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(p=0.069), both borderline. Core autonomy and food security results are fully robust to
clustering.

Attrition Correction

Di�erential attrition (control: 12.0%; treatment: 6.4%; di�erential: 5.6pp) could bias
estimates. Because attrited observations are excluded before matching, the attrition models
use the full baseline sample while estimation uses the matched non-attrited sample. We assess
robustness using inverse probability weighting (IPW) and Lee bounds for all 22 signi�cant
outcome-sample combinations (p<0.05).

IPW. Following Wooldridge (2007), we predict attrition using baseline covariates on
the full sample, construct inverse probability weights (trimmed at 99th percentile), and
combine with matching weights on the matched sample. Point estimates and signi�cance
remain substantively unchanged across all outcomes, suggesting attrition bias is minimal
when modeled using observables.

Lee Bounds. We calculate Lee bounds (Lee (2009)) to assess robustness under worst-case
attrition scenarios. Table 1 shows results for all 22 outcome-sample combinations. A critical
pattern emerges: autonomy and food deprivation e�ects are robust, 19 of 22 bounds exclude
zero, including all autonomy outcomes (both female and pooled), food security (hunger,
FIES) for females, female ADL score, and male labor supply. However, three outcome-
sample combinations are not robust: depression for females ([−0.181, 0.042]), respected by
family for the pooled sample ([−0.049, 0.212]), and log per-capita consumption for females
([−0.036, 0.095]).

Interpretation. Core �ndings on autonomy and empowerment, our most robust results,
survive worst-case attrition, as do food deprivation e�ects (hunger, FIES), female functional
health (ADL), and male labor supply reduction. Female depression and female consumption-
level e�ects, while robust under IPW, are vulnerable to extreme attrition scenarios. This
justi�es greater con�dence in autonomy and food security impacts than in depression or
consumption aggregates.

Sensitivity to Unobserved Confounding

Although matching captures o�cial selection criteria, unobserved factors (political con-
nections, committee discretion) could in�uence selection. We assess robustness using two
complementary approaches reported in Table 2.

E-values. E-values (VanderWeele and Ding (2017)) quantify the minimum strength of
association, expressed as a risk ratio, that an unmeasured confounder would need to have
with both treatment and outcome simultaneously to fully explain away the observed e�ect.
An E-value of 2, for instance, means that a confounder would have to at least double the
odds of both OAA receipt and the outcome to account for the �nding; higher values indicate
greater robustness.

19



Table 1: Lee Bounds for Di�erential Attrition: Signi�cant Treatment E�ects

Outcome / Sample Point Est. Lower Bound Upper Bound Robust

Log per capita consumption (Female) 0.028 -0.036 0.095 No
Experienced hunger (Pooled) -0.104 -0.144 -0.080 Yes
Experienced hunger (Female) -0.128 -0.166 -0.107 Yes
Food insecure (FIES) (Female) -0.072 -0.111 -0.052 Yes
Depression index (Female) -0.073 -0.181 0.042 No

Life satisfaction (Pooled) 0.290 0.173 0.392 Yes
Life satisfaction (Female) 0.252 0.146 0.347 Yes
Financial satisfaction (Pooled) 0.207 0.098 0.318 Yes
Financial satisfaction (Female) 0.221 0.124 0.326 Yes
Contribute �nancially (Pooled) 0.444 0.324 0.528 Yes

Contribute �nancially (Female) 0.667 0.577 0.763 Yes
Decide on own money (Pooled) 0.538 0.369 0.617 Yes
Decide on own money (Male) 0.361 0.182 0.434 Yes
Decide on own money (Female) 0.673 0.527 0.758 Yes
Reg. buy for oneself (Pooled) 0.602 0.450 0.685 Yes

Reg. buy for oneself (Male) 0.367 0.203 0.437 Yes
Reg. buy for oneself (Female) 0.778 0.657 0.872 Yes
Live independently (Pooled) 0.300 0.129 0.367 Yes
Live independently (Female) 0.378 0.214 0.451 Yes
Respected by family (Pooled) 0.160 -0.049 0.212 No

ADL score (Female) -0.119 -0.224 -0.036 Yes
Works for pay (Male) -0.073 -0.115 -0.038 Yes

Note: Lee bounds provide worst-case bounds on treatment e�ects under di�erential attri-
tion, without parametric assumptions. Attrition rates are computed from the full sample;
bounds trim the outcome distribution in the matched non-attrited sample. 'Robust' indi-
cates whether the treatment e�ect remains distinguishable from zero even under worst-case
attrition (bounds exclude zero). Only outcomes showing signi�cant treatment e�ects (one-
sided p < 0.05) are included. Overall attrition rates: Control = 11.5%, Treated = 6%.

E-values range from 1.52 to 2.86. Autonomy outcomes are most robust: contributing
�nancially (1.98�2.69), buying for oneself (2.13�2.86), deciding on own money (1.76�2.54),
and living independently (1.96�2.35). Food deprivation also shows moderate-to-high values
(hunger: 1.57�1.99; FIES: 1.59 for females). Female depression (1.66), male labor supply
(1.88), and respected by family (1.52, pooled) show more modest but still meaningful values.

Oster δ. Oster's δ (Oster (2019)) measures how large selection on unobservables would
need to be, relative to selection on observables, to reduce the estimated treatment e�ect to
zero (under R2

max = 1.3 × R2
long). A value |δ| > 1 is the standard robustness benchmark:

it requires that unobservables drive selection more strongly than all observable covariates
combined. Negative δ indicates that selection on unobservables would need to operate in
the opposite direction to that on observables, an implausible scenario when the direction of
selection is clear.
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All 22 outcome-sample combinations exceed |δ| = 1. Core autonomy outcomes show very
large values: deciding on own money (pooled: 292; female: 25.0), buying for oneself (male:
326; pooled: 30.3), contributing �nancially (female: 23.1), and living independently (female:
26.6). Negative δ values for food security (hunger: −41.7; FIES: −40.1) and female ADL
(−15.3) are particularly favorable: since OAA targeting selects poorer individuals who would,
if anything, be more food insecure and functionally limited absent the pension, confounding
would need to run counter to the observable selection pattern to explain these e�ects away.

Both methods consistently identify autonomy and food security e�ects as most robust
to unobserved confounding, while depression and satisfaction results, though robust by the
δ benchmark, are more sensitive by E-values. Given that we match on the complete o�-
cial targeting criteria, any remaining confounder would operate entirely outside the formal
selection process.

Global Multiple Testing Correction

Beyond domain-speci�c Benjamini-Hochberg corrections, we apply a global BH correction
across all 22 outcomes. Key autonomy results remain highly signi�cant: buying for oneself
(q<0.001), deciding on own money (q<0.001), contributing �nancially (q<0.001), and liv-
ing independently (q<0.001). Life satisfaction (q=0.038), hunger (q=0.067), and �nancial
satisfaction (q=0.067) also remain signi�cant or marginally signi�cant. Pooled depression
(q=0.30) and respected by family (q=0.12) no longer survive global correction. Physical
health and pooled consumption outcomes exceed conventional thresholds, consistent with
domain-speci�c corrections.

Balance Within Gender Subgroups

Since we analyze treatment e�ects separately by gender, we verify that covariate balance
holds not only in the full matched sample but also within each gender subgroup. Love
plots (which display the absolute standardized mean di�erence for each covariate before and
after matching) for the male and female subsamples con�rm that balance after matching is
satisfactory within both groups, with all standardized mean di�erences remaining close to
zero (see Figures D.3 and D.4 in the Appendix).
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Table 2: Sensitivity to Unobserved Confounding: E-values and Oster δ

Outcome / Sample β̂ E-value Oster δ

(Food) Consumption
Log per capita consumption (Female) 0.070 1.55 −5.83

Food Security
Experienced hunger (Pooled) −0.077 1.57 −15.10
Experienced hunger (Female) −0.155 1.99 31.85
Food insecure (FIES) (Female) −0.069 1.59 12.87

Mental Health & Well-Being
Depression index (Female) −0.192 1.66 4.06
Life satisfaction (Pooled) 0.179 1.64 1.66
Life satisfaction (Female) 0.209 1.73 1.54
Financial satisfaction (Pooled) 0.137 1.53 1.65
Financial satisfaction (Female) 0.205 1.71 2.15

Autonomy
Contribute �nancially (Pooled) 0.303 1.98 −133
Contribute �nancially (Female) 0.563 2.69 26.99
Decide on own money (Pooled) 0.353 2.17 −23.60
Decide on own money (Male) 0.186 1.76 −2.74
Decide on own money (Female) 0.503 2.54 −159
Reg. buy for oneself (Pooled) 0.457 2.49 −683
Reg. buy for oneself (Male) 0.280 2.13 −60.72
Reg. buy for oneself (Female) 0.621 2.86 18.92
Live independently (Pooled) 0.294 1.96 −39.19
Live independently (Female) 0.464 2.35 169
Respected by family (Pooled) 0.132 1.52 −6.25

Physical Health
ADL score (Female) −0.176 1.65 −6.35

Labor Supply
Works for pay (Male) −0.136 1.88 4.40

Note: Only outcomes with signi�cant treatment e�ects (one-sided p
< 0.05) are included. β̂: OLS point estimate from the main matching
speci�cation. E-value: minimum strength of association (as a risk
ratio) that an unmeasured confounder would need with both treatment
and outcome simultaneously to fully explain away the e�ect; computed
following VanderWeele and Ding (2017).
Oster δ: ratio of selection on unobservables to selection on observ-
ables required to reduce the treatment e�ect to zero, computed under
R2

max = 1.3×R2
long following Oster (2019). Values δ > 1 (or δ < −1)

exceed the standard robustness benchmark. Negative δ indicates that
selection on unobservables would need to operate in the opposite direc-
tion to selection on observables to explain away the e�ect.
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6. Conclusion

This paper provides the �rst quasi-experimental evaluation of Bangladesh's Old Age Al-
lowance using pre-treatment data on the complete set of o�cial targeting criteria. Our central
�nding is that pooled estimates mask pronounced gender di�erences in program impacts.
For female recipients, the OAA generated substantial, robust improvements in autonomy
and empowerment, feeling able to contribute �nancially, decide on their own money, and
live independently, alongside reduced hunger and food insecurity, with suggestive evidence
of improved functional health (ADL) that is borderline after within-domain multiple testing
correction. Female recipients also reported higher life and �nancial satisfaction, increased
per-capita and food consumption, and reduced depression, though the consumption-level and
depression estimates are less robust to worst-case attrition scenarios. For male recipients,
who face a higher eligibility threshold and are thus older, the pension's primary bene�t is
not captured by standard well-being measures: it enables them to exit physically demanding
work. We �nd only limited autonomy improvements and no consumption, food security,
or mental health gains, but a substantial reduction in labor-force participation. Given the
heavy manual labor dominant in rural Bangladesh and the advanced ages of male recipients
(65+), this labor withdrawal represents a substantial improvement in living standards, even
if not re�ected in consumption or happiness scores, and a core function of social pensions,
enabling older persons to exit the labor force without falling deeper into poverty.

These patterns are consistent with evidence that cash transfers to women generate larger
household welfare e�ects (Du�o (2000)), but our �ndings reveal mechanisms speci�c to older
populations in South Asia. The OAA appears to provide older women, who, despite often
engaging in agricultural and household work, rarely control independent cash income, their
�rst regular access to �nancial resources under their own control. This explains the large
autonomy e�ects: the transfer transforms their economic position within households. For
men, who more commonly earn income through physically demanding work well into old
age, the pension enables labor withdrawal, a meaningful welfare gain for older individuals,
even though it does not manifest in improved subjective well-being scores. While many
positive e�ects for women rely on self-reported measures, the food security �ndings provide
objective validation. Moreover, our robustness analysis demonstrates that autonomy and
food security e�ects survive worst-case attrition scenarios and are con�rmed by alternative
estimators (�xed-e�ects speci�cations), while depression e�ects are more vulnerable.

Our �ndings carry speci�c policy implications for social pension design in South Asia.
First, the pronounced gender di�erences suggest that uniform transfer amounts may be
ine�cient if policymakers seek to maximize well-being impacts per dollar spent. Targeting
a larger share of bene�ts to older women could amplify program e�ectiveness, though this
must be weighed against equity and political economy considerations. Second, since 54%
of recipients receive transfers via a relative's account, sometimes outside the household,
rather than on their own mobile money accounts, establishing systems for direct delivery to
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recipients' own mobile accounts could enhance autonomy e�ects. A small RCT could test
this low-cost intervention. Third, while the pension enables older men to withdraw from
labor, a core objective of social pensions, complementary interventions (e.g., health services
or social engagement programs) could amplify well-being e�ects beyond income replacement.

More broadly, our results demonstrate the value of disaggregating treatment e�ects by
gender in social protection evaluations. The gender di�erences we document would remain
invisible in standard pooled analyses, yet they fundamentally alter conclusions about pro-
gram e�ectiveness. As Bangladesh and neighboring countries confront rapid population aging
with social pensions consuming 0.5-0.6% of GDP, understanding which recipients bene�t and
through what mechanisms becomes essential for e�cient resource allocation.

Several questions remain for future research. First, do these gender-di�erential e�ects
generalize to other South Asian contexts, or do they re�ect Bangladesh-speci�c gender norms
and labor market structures? Comparative studies across countries would clarify scope
conditions. Second, what are the longer-term trajectories of these e�ects? Physical health
impacts might emerge over longer horizons, while autonomy gains could compound or fade.
Third, how do intra-household bargaining dynamics mediate program impacts, and do female
recipients' autonomy gains translate to changes in household decision-making? Qualitative or
anthropological research could illuminate these mechanisms and how transfers reshape power
relations within older households. Addressing these questions would deepen understanding
of how social pensions can most e�ectively support rapidly aging populations in low- and
middle-income countries.
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Appendix A. Pre-Analysis Plan

This study was pre-registered on OSF Registries on May 5, 2024, prior to data collection
(https://doi.org/10.17605/OSF.IO/B28FV). The pre-registration speci�ed our hypothe-
ses, sampling strategy, matching procedure, outcome variables, and statistical inference ap-
proach. Key elements of the pre-registered plan are summarized below.

Pre-Registered Hypotheses

The pre-analysis plan speci�ed four directional hypotheses to be tested with one-sided
tests:

1. Receipt of the Old Age Allowance leads to higher household consumption of households
with recipients compared to comparable households without a recipient.

2. Receipt of the Old Age Allowance leads to improved mental health in recipients com-
pared to non-recipients.

3. Receipt of the Old Age Allowance leads to improved physical health in recipients
compared to non-recipients.

4. Receipt of the Old Age Allowance increases trust in local institutions. (for another
paper)

Pre-Registered Design and Sampling

Study Type: Observational study using pre-treatment eligibility data collected before
OAA selection.

Existing Data: The pre-registration speci�ed that we would sample from 7,956 indi-
viduals for whom Eligibility Information Cards (EICs) were �lled in January-February 2020,
shortly before bene�ciary selection. This data captured all eligibility and priority criteria
prescribed by the government for selecting bene�ciaries.

Sample Size: Target of 4,000 households (8,000 interviews: one with the older person,
one with another household member knowledgeable about consumption). Based on pilot
phone interviews with 51 respondents (43% contact rate), we anticipated approximately
50% attrition.

Sampling Strategy: Strati�ed random sampling by union (administrative unit), with
randomization at the ward level within unions.
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Pre-Registered Variables

Baseline Matching Variables (collected via EIC in 2020):

1. Location (division, district, upazila, union)

2. Sex of respondent

3. Age of respondent

4. Annual per capita household income

5. Physical condition (completely unable)

6. Destitute status

7. Homeless status

8. Childless status

9. Land amount (in decimals)

10. Separated from family

11. Asset ownership (fridge, cement wall, TV, cement �oor, electric fan, electricity, wardrobe,
bank account)

Primary Outcome Variables (pre-registered):

1. Per capita consumption: Household per capita consumption based on the Bangladesh
Integrated Household Survey 2019 methodology (7-day food recall, 30-day and 365-day
non-food recall, education and health expenditures, asset consumption �ows).

2. Mental health: CES-D 10 depression scale score.

3. Physical health: Average grip strength measured by highest attempt on both hands
using grip strength device.

4. Trust in local institutions: Con�dence in local union government (4-point scale adapted
from World Value Survey). (for another paper)
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Pre-Registered Statistical Approach

Matching Procedure: Combination of coarsened exact matching (CEM) and nearest-
neighbor propensity score matching (PSM) with replacement:

� Exact matching on: union, sex, and coarsened age categories relative to eligibility
threshold (below threshold; 0-5 years above; 5-10 years above; >10 years above)

� Propensity score estimation within exact-matched cells using remaining baseline vari-
ables

� Nearest-neighbor matching with replacement within 0.2 SD caliper

� Implementation using R's MatchIt package

Estimation: Sample average treatment e�ect on the treated (SATT).
Inference: The pre-analysis plan speci�ed: "We will conduct one-sided tests. In addition

to the standard p-values, we will report the sharpened q-values that control for the False
Discovery Rate, as well as corrected p-values, which control for the Family Wise Error Rate.
We will follow the approach by Anderson (2008)."

Deviations from Pre-Registration

Multiple Testing Correction: While the pre-analysis plan speci�ed Anderson's (2008)
approach for controlling family-wise error rate and the false discovery rate, we instead im-
plemented Benjamini-Hochberg (BH) false discovery rate correction. This deviation was
motivated by computational considerations. Anderson's procedure with matching weights is
extremely computationally expensive, requiring resampling with matching weights for thou-
sands of permutations. The BH procedure is computationally feasible while being more

conservative than Anderson's FDR correction. We report BH q-values both within outcome
domains and globally across all outcomes.

One-Sided Tests: As pre-registered, we conduct one-sided tests for all outcomes with
a clear expected direction. Three outcomes with genuinely ambiguous expected directions
(treatment for health issues received, living alone, household size) are tested two-sided.

Additional Outcomes: Beyond the four pre-registered primary outcomes, we analyzed
additional outcomes to provide a comprehensive assessment of program impacts, including:
food consumption, health expenditure, �nancial satisfaction, hunger, food insecurity (FIES),
life satisfaction, autonomy indicators, ADL index, illness incidence, labor force participation,
living arrangements, and child schooling. All analyses account for multiple testing.

Exploratory Analyses Not Conducted: The pre-analysis plan included mediation
analysis for mental health pathways (respect, �nancial contribution, economic agency) fol-
lowing Heckman et al. (2013, 2015). We did not conduct this formal mediation analysis
because there was no signi�cant pooled treatment e�ect on the Depression Index (though
the gender-disaggregated analysis reveals a signi�cant reduction for female recipients). In-
stead, we examine the autonomy mediators as outcomes in their own right.
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Appendix B. Results Tables

Table B.1: Overview of all e�ects

Group Outcome N Coe�cient 95% CI p-value q-value

(Food) Consumption Log of per capita consumption 2,377 0.04 -0.03, 0.11 0.15 0.27
Log of per capita food consumption (7 days) 2,380 0.02 -0.05, 0.09 0.27 0.27
Log of per capita health consumption (1 year) 2,380 0.07 -0.10, 0.23 0.21 0.27
Experienced hunger last year 1,846 -0.08 -0.15, 0.00 0.020 0.10
Mod. likel. food insecure (FIES) 2,381 -0.02 -0.08, 0.04 0.24 0.27

Mental health (Std.) Depression index (CESD-10) 1,846 -0.09 -0.26, 0.07 0.14 0.14
(Std.) Life satisfaction 1,846 0.18 0.03, 0.33 0.009 0.014
(Std.) Financial satisfaction 1,846 0.14 0.00, 0.27 0.021 0.029
(Std.) Contribute �nancially 1,846 0.30 0.15, 0.46 <0.001 <0.001
(Std.) Decide on own money 1,846 0.35 0.21, 0.50 <0.001 <0.001
(Std.) Reg. buy for onseself 1,846 0.46 0.30, 0.61 <0.001 <0.001
(Std.) Live independently 1,846 0.29 0.14, 0.44 <0.001 <0.001
(Std.) Respected by family 1,846 0.13 -0.02, 0.28 0.043 0.049

Physical health (Std.) Hand grip index 2,381 -0.07 -0.23, 0.08 0.82 0.99
Ill the past 30 days 2,381 -0.03 -0.10, 0.04 0.18 0.92
(Std.) number days ill the past 30 days 1,371 0.16 0.02, 0.30 0.99 0.99
Treatment for health issue received 1,371 -0.01 -0.04, 0.03 0.60 0.99
(Std.) Activities of daily living (ADL) score 2,370 0.01 -0.12, 0.15 0.57 0.99

Work and household Older person works for pay 2,357 -0.05 -0.11, 0.01 0.063 0.25
Person 60+ living alone 2,360 0.01 -0.03, 0.06 0.62 0.81
Number of people living in household 2,381 -0.11 -0.39, 0.16 0.42 0.81
Household has at least one child aged 6 - 15 years not in school 2,360 0.01 -0.01, 0.03 0.81 0.81

Note: This table presents the complete set of treatment e�ects across all outcome domains: consumption, mental health, physical health, and secondary
outcomes. Treatment is de�ned as receiving the Old Age Allowance (OAA). Estimates based on the full matched sample (both male and female recipients).
Matching uses coarsened exact matching (CEM) on union, sex, and age category, plus propensity score matching (PSM) on all baseline covariates.
All regressions use OLS with HC3 robust standard errors and matching weights.
Q-values adjust for multiple testing using the Benjamini-Hochberg procedure within each outcome domain separately (false discovery rate correction).
Abbreviation: CI = Con�dence Interval.
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Table B.2: Overview of all e�ects, male recipients only

Group Outcome N Coe�cient 95% CI p-value q-value

(Food) Consumption Log of per capita consumption 942 -0.01 -0.14, 0.12 0.58 0.85
Log of per capita food consumption (7 days) 943 -0.04 -0.17, 0.08 0.77 0.85
Log of per capita health consumption (1 year) 943 0.21 -0.09, 0.52 0.084 0.42
Experienced hunger last year 820 0.01 -0.10, 0.13 0.59 0.85
Mod. likel. food insecure (FIES) 943 0.05 -0.05, 0.15 0.85 0.85

Mental health (Std.) Depression index (CESD-10) 820 0.02 -0.21, 0.25 0.56 0.56
(Std.) Life satisfaction 820 0.15 -0.09, 0.39 0.11 0.22
(Std.) Financial satisfaction 820 0.06 -0.13, 0.25 0.27 0.37
(Std.) Contribute �nancially 820 0.01 -0.17, 0.19 0.46 0.52
(Std.) Decide on own money 820 0.19 0.02, 0.35 0.012 0.050
(Std.) Reg. buy for onseself 820 0.28 0.10, 0.46 0.001 0.009
(Std.) Live independently 820 0.11 -0.07, 0.28 0.11 0.22
(Std.) Respected by family 820 0.06 -0.11, 0.24 0.24 0.37

Physical health (Std.) Hand grip index 943 -0.29 -0.58, 0.00 0.97 >0.99
Ill the past 30 days 943 -0.03 -0.13, 0.08 0.32 0.80
(Std.) number days ill the past 30 days 528 0.23 0.01, 0.46 0.98 >0.99
Treatment for health issue received 528 -0.03 -0.06, 0.00 0.088 0.44
(Std.) Activities of daily living (ADL) score 939 0.29 0.10, 0.49 >0.99 >0.99

Work and household Older person works for pay 941 -0.14 -0.24, -0.03 0.005 0.019
Person 60+ living alone 941 0.00 -0.01, 0.01 0.83 0.83
Number of people living in household 943 -0.24 -0.68, 0.20 0.28 0.37
Household has at least one child aged 6 - 15 years not in school 941 -0.02 -0.05, 0.02 0.17 0.34

Note: This table presents treatment e�ects for male OAA recipients only across all outcome domains. Sample restricted to matched male respondents.
Matching procedure same as main analysis. All regressions use OLS with HC3 robust standard errors and matching weights.
Q-values adjust for multiple testing using the Benjamini-Hochberg procedure within each outcome domain separately (false discovery rate correction).
Abbreviation: CI = Con�dence Interval.
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Table B.3: Overview of all e�ects, female recipients only

Group Outcome N Coe�cient 95% CI p-value q-value

(Food) Consumption Log of per capita consumption 1,434 0.07 -0.01, 0.15 0.044 0.072
Log of per capita food consumption (7 days) 1,436 0.07 -0.02, 0.15 0.057 0.072
Log of per capita health consumption (1 year) 1,436 -0.03 -0.21, 0.15 0.63 0.63
Experienced hunger last year 1,026 -0.16 -0.24, -0.07 <0.001 0.002
Mod. likel. food insecure (FIES) 1,437 -0.07 -0.14, 0.00 0.022 0.054

Mental health (Std.) Depression index (CESD-10) 1,026 -0.19 -0.42, 0.03 0.047 0.051
(Std.) Life satisfaction 1,026 0.21 0.03, 0.39 0.012 0.019
(Std.) Financial satisfaction 1,026 0.21 0.02, 0.39 0.015 0.019
(Std.) Contribute �nancially 1,026 0.56 0.35, 0.78 <0.001 <0.001
(Std.) Decide on own money 1,026 0.50 0.28, 0.72 <0.001 <0.001
(Std.) Reg. buy for onseself 1,026 0.62 0.40, 0.84 <0.001 <0.001
(Std.) Live independently 1,026 0.46 0.24, 0.69 <0.001 <0.001
(Std.) Respected by family 1,026 0.20 -0.04, 0.44 0.051 0.051

Physical health (Std.) Hand grip index 1,437 0.07 -0.04, 0.18 0.12 0.29
Ill the past 30 days 1,437 -0.03 -0.12, 0.05 0.22 0.37
(Std.) number days ill the past 30 days 842 0.11 -0.06, 0.29 0.89 0.93
Treatment for health issue received 842 0.00 -0.05, 0.06 0.93 0.93
(Std.) Activities of daily living (ADL) score 1,430 -0.18 -0.34, -0.02 0.015 0.076

Work and household Older person works for pay 1,416 0.01 -0.03, 0.06 0.72 0.99
Person 60+ living alone 1,418 0.02 -0.05, 0.09 0.63 0.99
Number of people living in household 1,437 -0.03 -0.38, 0.33 0.88 0.99
Household has at least one child aged 6 - 15 years not in school 1,418 0.02 0.00, 0.05 0.99 0.99

Note: This table presents treatment e�ects for female OAA recipients only across all outcome domains.
Sample restricted to matched female respondents. Matching procedure same as main analysis. All regressions use OLS with HC3 robust standard errors
and matching weights. Q-values adjust for multiple testing using the Benjamini-Hochberg procedure within each outcome domain separately (false discovery
rate correction). Abbreviation: CI = Con�dence Interval.
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Table B.4: Overview of all e�ects, only receipts 3 years and longer

Group Outcome N Coe�cient 95% CI p-value q-value

(Food) Consumption Log of per capita consumption 2,161 0.02 -0.04, 0.07 0.28 0.47
Log of per capita food consumption (7 days) 2,164 0.02 -0.03, 0.07 0.19 0.47
Log of per capita health consumption (1 year) 2,164 -0.05 -0.19, 0.09 0.76 0.76
Experienced hunger last year 1,679 -0.06 -0.12, 0.00 0.027 0.13
Mod. likel. food insecure (FIES) 2,165 0.00 -0.05, 0.04 0.43 0.53

Mental health (Std.) Depression index (CESD-10) 1,679 -0.06 -0.18, 0.06 0.17 0.17
(Std.) Life satisfaction 1,679 0.12 0.01, 0.23 0.020 0.023
(Std.) Financial satisfaction 1,679 0.13 0.02, 0.24 0.010 0.017
(Std.) Contribute �nancially 1,679 0.19 0.07, 0.31 <0.001 0.002
(Std.) Decide on own money 1,679 0.28 0.17, 0.40 <0.001 <0.001
(Std.) Reg. buy for onseself 1,679 0.26 0.16, 0.36 <0.001 <0.001
(Std.) Live independently 1,679 0.30 0.16, 0.43 <0.001 <0.001
(Std.) Respected by family 1,679 0.13 0.01, 0.25 0.016 0.021

Physical health (Std.) Hand grip index 2,165 0.01 -0.10, 0.12 0.40 0.83
Ill the past 30 days 2,165 -0.03 -0.08, 0.02 0.15 0.73
(Std.) number days ill the past 30 days 1,271 0.12 0.00, 0.24 0.98 0.98
Treatment for health issue received 1,271 0.00 -0.03, 0.03 0.85 0.98
(Std.) Activities of daily living (ADL) score 2,161 0.00 -0.11, 0.11 0.50 0.83

Work and household Older person works for pay 2,137 -0.04 -0.08, 0.01 0.067 0.27
Person 60+ living alone 2,138 0.00 -0.03, 0.04 0.89 0.89
Number of people living in household 2,165 0.03 -0.20, 0.26 0.78 0.89
Household has at least one child aged 6 - 15 years not in school 2,138 0.01 -0.01, 0.03 0.74 0.89

Note: This table presents treatment e�ects for respondents who have received the OAA for at least 3 years (long-term recipients).
Treatment rede�ned as receiving OAA for 3+ years vs. non-recipients. Separate matching conducted for this treatment de�nition. Estimates re�ect long-
term impacts of sustained OAA receipt on all outcome domains. All regressions use OLS with HC3 robust standard errors and matching weights.
Q-values adjust for multiple testing using the Benjamini-Hochberg procedure within each outcome domain separately (false discovery rate correction).
Abbreviation: CI = Con�dence Interval.
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Appendix C. Robustness Tables

Table C.1 compares the main PSM speci�cation with the alternative matching speci�ca-
tion (exact matching on union and sex only, with age categories entering the propensity score
model). Table C.2 reports CEM+OLS estimates for all outcomes and samples under two
exact-matching speci�cations, providing double-robust alternatives to the main estimator.

Table C.1: Alternative Matching Speci�cation: Signi�cant E�ects

Main (PSM) Alt. spec

Outcome / Sample Main spec β̂ Main spec p Alt. spec β̂ Alt. spec p Sig. changed

Log per capita consumption (Female) 0.070 0.044 0.071 0.029 No
Experienced hunger (Pooled) -0.077 0.020 -0.047 0.109 Yes
Experienced hunger (Female) -0.155 <0.001 -0.151 <0.001 No
Food insecure (FIES) (Female) -0.069 0.022 -0.112 <0.001 No

Depression index (Female) -0.192 0.047 -0.139 0.108 Yes

Life satisfaction (Pooled) 0.179 0.009 0.223 <0.001 No
Life satisfaction (Female) 0.209 0.012 0.266 0.002 No
Financial satisfaction (Pooled) 0.137 0.021 0.147 0.021 No
Financial satisfaction (Female) 0.205 0.015 0.209 0.011 No
Contribute �nancially (Pooled) 0.303 <0.001 0.326 <0.001 No

Contribute �nancially (Female) 0.563 <0.001 0.589 <0.001 No
Decide on own money (Pooled) 0.353 <0.001 0.284 <0.001 No
Decide on own money (Male) 0.186 0.012 0.124 0.087 Yes
Decide on own money (Female) 0.503 <0.001 0.430 <0.001 No
Reg. buy for oneself (Pooled) 0.457 <0.001 0.407 <0.001 No

Reg. buy for oneself (Male) 0.280 0.001 0.271 0.010 No
Reg. buy for oneself (Female) 0.621 <0.001 0.535 <0.001 No
Live independently (Pooled) 0.294 <0.001 0.193 0.003 No
Live independently (Female) 0.464 <0.001 0.309 0.002 No
Respected by family (Pooled) 0.132 0.043 0.107 0.067 Yes

ADL score (Female) -0.176 0.015 -0.055 0.260 Yes

Works for pay (Male) -0.136 0.005 -0.125 0.011 No

Note: Main speci�cation: CEM+PSM matching on union, sex, and four coarsened age categories, with 0.2
SD PSM caliper. Alternative speci�cation: exact matching on union and sex only, with age categories entered
into the propensity score model; retains 87% of treated units. Both speci�cations use OLS with HC3 robust
standard errors. Only outcomes with signi�cant treatment e�ects in the main speci�cation (one-sided p <
0.05) are shown. �Sig. changed� = Yes if the outcome-sample combination loses or gains signi�cance at the
5% level under the alternative speci�cation.

37



Table C.2: CEM+OLS Robustness: All Outcomes

Spec 1: CEM (union+sex+age) Spec 2: CEM (union+sex)

Outcome Sample Spec 1 β̂ Spec 1 q Spec 2 β̂ Spec 2 q

(Food) Consumption
Log per capita consumption Pooled 0.038** 0.067 0.041**† 0.041
Log per capita consumption Male 0.032 0.261 0.047* 0.135
Log per capita consumption Female 0.045* 0.101 0.040* 0.123
Log food consumption Pooled 0.037** 0.067 0.039**† 0.042
Log food consumption Male 0.007 0.568 0.022 0.330
Log food consumption Female 0.059**† 0.029 0.052**† 0.038
Log health consumption Pooled 0.058 0.243 0.064 0.188
Log health consumption Male 0.135* 0.209 0.131* 0.157
Log health consumption Female 0.001 0.571 0.005 0.573
Experienced hunger Pooled -0.073***† 0.005 -0.074***† 0.002
Experienced hunger Male -0.044 0.241 -0.048* 0.157
Experienced hunger Female -0.099***† 0.004 -0.093***† 0.003
Food insecure (FIES) Pooled -0.025* 0.137 -0.035**† 0.042
Food insecure (FIES) Male 0.010 0.734 0.012 0.729
Food insecure (FIES) Female -0.050**† 0.034 -0.066***† 0.003

Mental Health & Well-Being
Depression index Pooled -0.076* 0.103 -0.098**† 0.040
Depression index Male -0.106* 0.171 -0.109** 0.121
Depression index Female -0.060 0.276 -0.087* 0.147
Life satisfaction Pooled 0.267***† <0.001 0.288***† <0.001
Life satisfaction Male 0.267***† 0.003 0.309***† <0.001
Life satisfaction Female 0.265***† <0.001 0.272***† <0.001
Financial satisfaction Pooled 0.205***† <0.001 0.240***† <0.001
Financial satisfaction Male 0.167** 0.060 0.185***† 0.022
Financial satisfaction Female 0.231***† <0.001 0.282***† <0.001
Contribute �nancially Pooled 0.383***† <0.001 0.397***† <0.001
Contribute �nancially Male 0.197***† 0.011 0.197***† 0.004
Contribute �nancially Female 0.546***† <0.001 0.565***† <0.001
Decide on own money Pooled 0.403***† <0.001 0.408***† <0.001
Decide on own money Male 0.296***† <0.001 0.283***† <0.001
Decide on own money Female 0.499***† <0.001 0.517***† <0.001
Reg. buy for oneself Pooled 0.439***† <0.001 0.457***† <0.001
Reg. buy for oneself Male 0.298***† <0.001 0.320***† <0.001
Reg. buy for oneself Female 0.565***† <0.001 0.579***† <0.001
Live independently Pooled 0.226***† <0.001 0.214***† <0.001
Live independently Male 0.140** 0.065 0.134**† 0.049
Live independently Female 0.303***† <0.001 0.280***† <0.001
Respected by family Pooled 0.086* 0.103 0.098**† 0.048
Respected by family Male 0.126** 0.111 0.131** 0.058
Respected by family Female 0.051 0.370 0.066 0.249

Physical Health
Hand grip index Pooled -0.000 0.584 0.008 0.459
Hand grip index Male -0.060 0.854 -0.030 0.729
Hand grip index Female 0.047 0.203 0.035 0.238
Ill past 30 days Pooled -0.017 0.282 -0.020 0.229
Ill past 30 days Male -0.003 0.598 -0.009 0.537
Ill past 30 days Female -0.028 0.247 -0.026 0.230
Days ill past 30 days Pooled 0.045 0.767 0.048 0.799
Days ill past 30 days Male 0.008 0.645 0.038 0.729
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Table C.2: CEM+OLS Robustness: All Outcomes (continued)

Outcome Sample Spec 1 β̂ Spec 1 q Spec 2 β̂ Spec 2 q

Days ill past 30 days Female 0.076 0.875 0.064 0.855
Treatment received Pooled -0.009 0.619 -0.017 0.268
Treatment received Male 0.002 0.932 0.000 0.988
Treatment received Female -0.016 0.547 -0.029 0.219
ADL score Pooled -0.008 0.522 -0.013 0.431
ADL score Male 0.088 0.932 0.046 0.794
ADL score Female -0.080* 0.143 -0.057 0.219

Work & Household
Works for pay Pooled -0.034** 0.064 -0.027** 0.077
Works for pay Male -0.084***† 0.028 -0.073***† 0.036
Works for pay Female 0.008 0.744 0.005 0.715
Living alone Pooled 0.028** 0.067 0.025** 0.056
Living alone Male -0.008 0.535 -0.006 0.567
Living alone Female 0.059***† 0.013 0.053***† 0.014
Household size Pooled -0.113 0.243 -0.098 0.268
Household size Male -0.179 0.261 -0.197* 0.164
Household size Female -0.087 0.547 -0.048 0.715
Child not in school Pooled 0.002 0.645 0.002 0.645
Child not in school Male -0.015 0.261 -0.013 0.245
Child not in school Female 0.013 0.920 0.013 0.926

Note: Spec 1: exact matching on union, sex, and coarsened age category (strata �xed e�ects); OLS
controls for all baseline covariates.
Spec 2: exact matching on union and sex only; coarsened age category enters the OLS regression.
Both speci�cations use HC3 heteroskedasticity-robust standard errors. No caliper-based pruning.
β̂: treatment coe�cient. Stars: ***p<0.01, **p<0.05, *p<0.10. †: survives BH correction within domain
(q<0.05). Q-values apply BH correction within each outcome domain separately.
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Appendix D. Attrition and Balance

Figure D.1: Sample Selection Process

Attempted interviews =
4,802

Found, but not available
right now = 188

Not found = 67

Found, but refused = 54

Older person moved far
away = 66

Older person passed away
= 561

Multiple household mem-
bers in EIC = 178

Information Missing =
224

Received before death =
169

Did not receive before
death = 168

Completed interviews =
3,688

Completed interviews +
attrition = 4025

Data cleaning (missing val-
ues etc.) = 47

Analytical data set = 3,978
Died with known receipt
(retained for attrition
analyses) = 332

Matching-eligible sample =
3,646

Exact-match cells without
control units = 404

Match outside 0.2 SD
caliper = 185

No common support (dis-
carded) = 71

Unused controls (ATT
with replacement) = 605

Matched data set = 2,381

Note. This �gure shows the construction of the analytical sample, including exclusions due to attrition,
missing data, and matching restrictions.
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Table D.1: Predictors of Attrition: Average Marginal E�ects

Variable Marginal E�ect Std. Error t-statistic p-value

Owns wardrobe -0.0590 0.0180 -3.27 0.001**

Has bank account 0.0869 0.0324 2.69 0.007**

Has cemented �oor 0.0637 0.0261 2.44 0.015*

Has cemented walls -0.0147 0.0174 -0.85 0.396

Childless 0.1053 0.0656 1.61 0.108

Destitute 0.0634 0.0386 1.64 0.100

Owns electric fan 0.0013 0.0194 0.07 0.946

Has electricity 0.0373 0.0239 1.56 0.119

Female -0.0735 0.0127 -5.77 < 0.001***

Owns fridge -0.0223 0.0261 -0.85 0.393

Homeless 0.0231 0.0647 0.36 0.721

Log(Income) -0.0223 0.0074 -3.02 0.003**

Sqrt(Land amount) 0.0001 0.0016 0.04 0.967

Has disability 0.1518 0.0188 8.09 < 0.001***

Separated from family -0.0282 0.0292 -0.97 0.334

Owns TV -0.0174 0.0168 -1.03 0.301

-0.0051 0.0168 -0.30 0.762

0.0468 0.0195 2.39 0.017*

0.0808 0.0206 3.92 < 0.001***

Note: This table shows average marginal e�ects (AMEs) from a logistic regres-

sion predicting attrition (not being observed at follow-up).

Marginal e�ects represent the change in probability of attrition associated with a

one-unit change in each predictor, holding other variables constant.

All predictors are measured at baseline from the Eligibility Information Collection

(EIC) survey. Standard errors are heteroskedasticity-robust (HC3). Signi�cance:

*** p<0.001, ** p<0.01, * p<0.05, � p<0.10.
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Figure D.2: Covariance plot before and after matching

Notes: This covariate balance plot shows the (absolute) standardized mean di�erence between
the variables used for matching before matching (unadjusted) and after matching (adjusted). The
di�erence after matching is 0 for those variables that are included in the list of coarsened exact
matching variables (union, sex, coarsened exact age).
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Table D.2: Summary of Balance - All Data

Means Treated Means Control Std. Mean Di�. eCDF Mean eCDF Max

Propensity score 0.761 0.474 1.461 0.318 0.502

Male 0.440 0.412 0.057 0.028 0.028

Female 0.560 0.588 -0.057 0.028 0.028

Age cat.: Younger than OAA age threshold 0.095 0.325 -0.783 0.230 0.230

Age cat.: <5 years older than OAA age threshold 0.452 0.384 0.136 0.067 0.067

Age cat.: 5 - 10 years above OAA age threshold 0.242 0.167 0.176 0.075 0.075

Age cat.: 10+ years above OAA age threshold 0.211 0.124 0.213 0.087 0.087

log(Income) 9.176 9.200 -0.034 0.019 0.036

sqrt(Amount of land) 2.820 2.967 -0.036 0.009 0.025

Has disability 0.134 0.138 -0.014 0.005 0.005

Is destitute 0.032 0.022 0.055 0.010 0.010

Is homeless 0.010 0.010 0.005 0.000 0.000

Is childless 0.009 0.011 -0.025 0.002 0.002

Is separated from family 0.035 0.052 -0.093 0.017 0.017

Owns fridge 0.064 0.082 -0.075 0.018 0.018

Owns TV 0.195 0.220 -0.065 0.026 0.026

Owns electric fan 0.775 0.830 -0.131 0.055 0.055

Owns wardrobe 0.116 0.147 -0.097 0.031 0.031

Has cemented walls 0.224 0.200 0.059 0.024 0.024

Has cemented �oor 0.098 0.122 -0.080 0.024 0.024

Has electricity 0.893 0.919 -0.084 0.026 0.026

Has bank account 0.040 0.057 -0.082 0.016 0.016

Union: Binodpur 0.016 0.001 0.121 0.015 0.015

Union: Atmul 0.025 0.090 -0.421 0.065 0.065

Union: Maricha 0.040 0.011 0.146 0.029 0.029

Union: Bhadraghat 0.016 0.069 -0.411 0.052 0.052

Union: Ganguria 0.015 0.033 -0.148 0.018 0.018

Union: Damodarpur 0.030 0.007 0.131 0.022 0.022

Union: Durgahata 0.043 0.020 0.111 0.022 0.022

Union: Boragari 0.033 0.016 0.093 0.017 0.017

Union: Aranagar 0.018 0.019 -0.008 0.001 0.001

Union: Chanduria 0.016 0.020 -0.032 0.004 0.004

Union: Harirampur 0.030 0.022 0.047 0.008 0.008

Union: Tulshigonga 0.021 0.005 0.111 0.016 0.016

Union: Faridpur 0.020 0.069 -0.345 0.049 0.049

Union: Mirzapur 0.036 0.018 0.098 0.018 0.018

Union: Palsa 0.023 0.001 0.147 0.022 0.022

Union: Hapania 0.030 0.014 0.093 0.016 0.016

Union: Kamat Kajal Dighi 0.010 0.002 0.078 0.008 0.008

Union: Kola 0.031 0.042 -0.060 0.010 0.010

Union: Kusha Raniganj 0.034 0.007 0.152 0.028 0.028

Union: Talam 0.028 0.007 0.127 0.021 0.021

Union: Tentulia 0.028 0.015 0.081 0.013 0.013

Union: Nagar 0.013 0.056 -0.382 0.043 0.043

Union: Shibnagar 0.031 0.020 0.060 0.010 0.010

Union: Nandanpur 0.014 0.075 -0.533 0.062 0.062

Union: Tebaria 0.014 0.067 -0.462 0.054 0.054

Union: Sughat 0.027 0.027 -0.001 0.000 0.000

Union: Ahsanganj 0.027 0.043 -0.100 0.016 0.016

Union: Bhandara 0.024 0.007 0.115 0.018 0.018

Union: Amarpur 0.039 0.012 0.139 0.027 0.027

Union: Alampur 0.033 0.003 0.168 0.030 0.030

Union: Chapila 0.027 0.026 0.006 0.001 0.001

Union: Kishoregari 0.031 0.005 0.149 0.026 0.026

Union: Duosuo 0.036 0.013 0.122 0.023 0.023

Union: Mahamudpur 0.033 0.016 0.091 0.016 0.016

Union: Parshadanga 0.019 0.026 -0.053 0.007 0.007

Union: Nizampur 0.019 0.038 -0.137 0.019 0.019

Union: Rani Pukur 0.035 0.011 0.134 0.025 0.025

Union: Dhurail 0.035 0.066 -0.163 0.030 0.030

Note: eCDF (Empirical Cumulative Distribution Function) statistics assess balance across the entire covariate distribution, not just

means. eCDF Mean: Average absolute di�erence in empirical CDFs between treated and control groups.

eCDF Max: Maximum absolute di�erence (Kolmogorov-Smirnov statistic).
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Table D.3: Summary of Balance - Matched Data

Means Treated Means Control Std. Mean Di�. eCDF Mean eCDF Max

Propensity score 0.733 0.733 0.000 0.005 0.029

Male 0.396 0.396 0.000 0.000 0.000

Female 0.604 0.604 0.000 0.000 0.000

Age cat.: Younger than OAA age threshold 0.094 0.094 0.000 0.000 0.000

Age cat.: <5 years older than OAA age threshold 0.511 0.511 0.000 0.000 0.000

Age cat.: 5 - 10 years above OAA age threshold 0.230 0.230 0.000 0.000 0.000

Age cat.: 10+ years above OAA age threshold 0.166 0.166 0.000 0.000 0.000

log(Income) 9.183 9.153 0.043 0.024 0.059

sqrt(Amount of land) 2.513 2.444 0.017 0.007 0.022

Has disability 0.127 0.111 0.046 0.016 0.016

Is destitute 0.026 0.018 0.041 0.007 0.007

Is homeless 0.006 0.001 0.044 0.004 0.004

Is childless 0.009 0.016 -0.070 0.007 0.007

Is separated from family 0.038 0.038 0.000 0.000 0.000

Owns fridge 0.059 0.051 0.032 0.008 0.008

Owns TV 0.187 0.177 0.025 0.010 0.010

Owns electric fan 0.765 0.792 -0.064 0.027 0.027

Owns wardrobe 0.105 0.125 -0.062 0.020 0.020

Has cemented walls 0.232 0.209 0.056 0.023 0.023

Has cemented �oor 0.098 0.100 -0.007 0.002 0.002

Has electricity 0.889 0.900 -0.036 0.011 0.011

Has bank account 0.028 0.013 0.073 0.014 0.014

Union: Binodpur 0.008 0.008 0.000 0.000 0.000

Union: Atmul 0.033 0.033 0.000 0.000 0.000

Union: Maricha 0.044 0.044 0.000 0.000 0.000

Union: Bhadraghat 0.019 0.019 0.000 0.000 0.000

Union: Ganguria 0.014 0.014 0.000 0.000 0.000

Union: Damodarpur 0.031 0.031 0.000 0.000 0.000

Union: Durgahata 0.057 0.057 0.000 0.000 0.000

Union: Boragari 0.035 0.035 0.000 0.000 0.000

Union: Aranagar 0.015 0.015 0.000 0.000 0.000

Union: Chanduria 0.007 0.007 0.000 0.000 0.000

Union: Harirampur 0.028 0.028 0.000 0.000 0.000

Union: Tulshigonga 0.017 0.017 0.000 0.000 0.000

Union: Faridpur 0.025 0.025 0.000 0.000 0.000

Union: Mirzapur 0.028 0.028 0.000 0.000 0.000

Union: Palsa 0.002 0.002 0.000 0.000 0.000

Union: Hapania 0.038 0.038 0.000 0.000 0.000

Union: Kamat Kajal Dighi 0.004 0.004 0.000 0.000 0.000

Union: Kola 0.036 0.036 0.000 0.000 0.000

Union: Kusha Raniganj 0.034 0.034 0.000 0.000 0.000

Union: Talam 0.021 0.021 0.000 0.000 0.000

Union: Tentulia 0.019 0.019 0.000 0.000 0.000

Union: Nagar 0.017 0.017 0.000 0.000 0.000

Union: Shibnagar 0.036 0.036 0.000 0.000 0.000

Union: Nandanpur 0.018 0.018 0.000 0.000 0.000

Union: Tebaria 0.018 0.018 0.000 0.000 0.000

Union: Sughat 0.019 0.019 0.000 0.000 0.000

Union: Ahsanganj 0.031 0.031 0.000 0.000 0.000

Union: Bhandara 0.021 0.021 0.000 0.000 0.000

Union: Amarpur 0.047 0.047 0.000 0.000 0.000

Union: Alampur 0.018 0.018 0.000 0.000 0.000

Union: Chapila 0.034 0.034 0.000 0.000 0.000

Union: Kishoregari 0.024 0.024 0.000 0.000 0.000

Union: Duosuo 0.042 0.042 0.000 0.000 0.000

Union: Mahamudpur 0.032 0.032 0.000 0.000 0.000

Union: Parshadanga 0.023 0.023 0.000 0.000 0.000

Union: Nizampur 0.019 0.019 0.000 0.000 0.000

Union: Rani Pukur 0.040 0.040 0.000 0.000 0.000

Union: Dhurail 0.044 0.044 0.000 0.000 0.000

Note: eCDF (Empirical Cumulative Distribution Function) statistics assess balance across the entire covariate distribution, not just

means. eCDF Mean: Average absolute di�erence in empirical CDFs between treated and control groups. eCDF Max: Maximum

absolute di�erence (Kolmogorov-Smirnov statistic). Categorical variables (union, age categories) shown without t-statistics/p-values.

Good balance indicated by: Std. Mean Di�. < 0.1, low eCDF values, and high p-values.
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Figure D.3: Covariate balance after matching, male subsample

Notes: This �gure shows covariate balance for the male subsample after matching. Standardized
mean di�erences between treated and control groups are displayed for matching variables, demon-
strating balance achieved within the male subgroup.
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Figure D.4: Covariate balance after matching, female subsample

Notes: This �gure shows covariate balance for the female subsample after matching. Standard-
ized mean di�erences between treated and control groups are displayed for matching variables,
demonstrating balance achieved within the female subgroup.
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Appendix E. Consumption Aggregate

This section describes in detail the construction of the consumption measure used in
the paper. In general, the consumption aggregate is based on recommendations by Deaton
and Zaidi (Deaton and Zaidi (2002)). Speci�cally, it is based on the Bangladesh Integrated
Household Survey 2019 (both in the questions as well as the construction of the consumption
aggregate), which in itself has an improved copy of the �o�cial� standard consumption mea-
surement of the Bangladesh Bureau of Statistics in the Household Income and Expenditure
Survey. It has been slightly adjusted in phrasing of questions to improve the handling of the
questionnaire for the enumerators and improve data quality.

It is an extensive module with over 300 questions on di�erent consumption items and took
about one hour to complete per household, on average. To ensure data quality, we asked not
the older person, but another person knowledgeable about household (food) consumption (if
there was one present) to answer the questions on consumption.

Appendix E.1. Food Consumption

The food consumption section was the longest and most complex section of the question-
naire. While it is based on the BIHS questionnaire, it makes slight adjustments to make it
easier for enumerators and analysts who work with the data.

The sequence for each group of food items is the following: "Has your household consumed
any of [group]? If yes, which food item of [group] has your household consumed?" For each
selected item, the enumerator then asks each household : "How much of [food item] has the
household consumed? Please add the [measurement consumed]." Then it asks: "How much
of [food item] has been bought, and with which [measurement bought]? What was the price
for each [food item] and which [price] has been paid for which [measurement paid]?" 17

In order to overcome some limitations of the data collection, some adjustments had to be
made. First, we converted some smaller amounts of liquids into grams (we lacked millilitres,
so for some liquids some enumerators apparently used litres instead, massively in�ating the
amounts). Also, the detail with which we collected the data allowed us to identify many
cases where enumerators accidentally switched the measurement with which they recorded
but did not update the entered amount accordingly correctly (300 kg of rice, for example, or
0.3 grams of rice) and we updated some of those cases "by hand" (about 150 cases) where the
mistake was obvious by comparing [amount consumed], [measurement consumed], [amount
purchased], [measurement purchased] and [price paid per unit bought] for each speci�c [food
item].

17This is a �gurative representation of the questions, slightly shortened for brevity and adjusted syntax to
aide understanding. The actual questions in the questionnaire are slightly more separate and self-contained
for the purpose of enumeration. Please refer to the questionnaire for those.
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One issue is also that in rural Bangladesh, a lot of people produce much of their own food.
Therefore, the purchase prices for many consumed items may not be known. In order to
estimate monetary value of own produced food items, we need to calculate a median price per
[food item] and [measurement consumed]. To do so, we converted all weights into grams to
increase the number of included [food item] for the basis of the calculation, �rst. Thereafter,
we calculate the median price for each [food item] for each [measurement consumed] and
each administrative level, as long as there are at least 10 responses within those respective
parameters. Whenever a household consumes a [food item] but did not purchase anything, we
estimate the [price purchased] per [food item] and [measurement consumed] by multiplying
the [amount consumed] with the respective median price of the lowest administrative level
that contains at least 10 responses.

Afterwards, extensive visual and distribution checks were conducted to con�rm that
the price per unit distribution within each [measurement consumed] and [food item] was
reasonably normally distributed.

To limit the in�uence of extreme outliers driven by data-entry or unit-conversion errors
that survived the manual cleaning described above, expenditure on each food item is win-
sorized at the 99th percentile within food item: values above the item-speci�c 99th percentile
of seven-day consumption expenditure are replaced with that threshold. After aggregation
across all components, the resulting total per-capita household consumption is winsorized
once more at its 99th percentile.

Appendix E.2. Non-Food Consumption

After extensive visual inspection and con�rmation of approximate normality of each
item's log-transformed distribution in the monthly and annual consumption groups, all non-
food consumption items were added up per household and - after adjusting for the recall
period of each item to one month - summed up as all non-food consumption. This also
includes all health and education expenditures of the household over the last year.

Appendix E.3. Rent

Rent was collected either as actual rent spent (only three households) and how much
people would estimate their rent to be, if they did not own their home. The responses on
estimated rents mapped reasonably well on the three responses, as far as one can derive
meaningful information from three responses. The distribution of estimated rent was also
approximately normal. Therefore, estimated rent and actual rent over the past month were
combined into rental expenditure.

Appendix E.4. Asset Consumption

All asset names in the "other" category were cleaned as best as possible and re-distributed
to the correct existing asset code numbers. Also, some additional asset code numbers were
created. Then, the average original cost and average current value per single item was
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calculated. All responses of 0 years of ownership were increased to 0.3 years, because this
year number will be used in the denominator thereafter and hence cannot be 0. For the
same reason, all original value and current value entries of 0 Taka were changed to 1 Taka,
next to no value. The annual interest rate was assumed to be 15% based on the general
annual interest rate in Bangladesh during 2024. Finally, the following formula - also used
for the derivation of consumption from assets in the original BIHS - was used to calculate
the consumption derived from each asset in the past 30 days:

Consumptionasset = Pricecurrent ∗
Depreciationasset + Interestrate

1−Depreciationasset

∗ 30

365

where the depreciation rate of each asset for each household is calculated the following
way:

Depreciationasset =

Priceoriginal−Pricecurrent

Y ears

Priceoriginal

The sum of all consumption from all assets is then the asset consumption component of
the total household consumption.

Appendix E.5. Per-Capita Household Consumption

The per capita (total) household consumption is then a sum of all the above-mentioned
separate components: food items (7 days recall), non-food items (smaller items with a 30 day
and larger items with a 365 day recall), education and health expenditures. It also estimates
consumption �ows from larger household assets, as they do for the BIHS. All consumption
has been standardized to the last 30 days, added up and the total household consumption
has been divided by the number of usual household members to arrive at the per capita
consumption.

Below, you can see a �gure of the (log) distribution of the three consumption variables
used as outcome variables in the paper.
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Figure E.1: Distribution of (log) consumption for three consumption outcome variables

Notes: This �gure shows the density distributions of log-transformed consumption variables: total
per capita consumption, food per capita consumption, and health per capita expenditure. The
distributions are based on data from the follow-up survey.
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Appendix F. Data Quality

Data quality as a central issue in the data collection for this project. In order to improve
data quality, the researchers together with the data collection team from ARCED foundation
used multiple tools to make sure the data collection was of the highest standard. Those tools
included:

� thoroughly tested survey tool programd in SurveyCTO with consistency checks on
many questions

� pilot half a year before the data collection in a rural area to test the questionnaire and
logistics

� selection of enumerators with mostly prior experience in similar surveys and aiming
for gender parity among enumerators

� �ve-day long interactive training of all enumerators and supervisors

� small teams of enumerators (5 per supervisor) with large �eld support team (7 people
in total)

� Back-check interviews of sections of the questionnaire over the phone with randomly
selected interviews (10% of interviews)

� Audio audits of interviews (most were recorded) randomly selected (10% of interviews)
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