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1 Introduction

This document amends and augments the analysis plan for child mortality data collected between 2014 -
2024 (Baseline, Endline 1, Endline 2, Endline 3), as part of the General Equilibrium Effects (GE) project,
a randomized controlled trial of an unconditional cash transfer program by the NGO GiveDirectly (GD).
We omit a discussion of the intervention since it is described in detail in the original PAP document
(Egger et al., 2023) and elsewhere.

This analysis is primarily focused on data related to child mortality collected in Endline 3 (about 9 years
after the transfer) although where appropriate, we will make use of earlier rounds of data as well. As such,
this document draws heavily on previously filed pre-analysis plans and existing working papers and
published papers, updating earlier regression specifications and outcomes. These earlier plans are
described in the original child mortality PAP.

Broadly, there are three components to this analysis:
i.  Studying the impacts of cash transfers on child mortality on recipient households (and their
neighbors) present in the study area at the time of the intervention,

ii.  Identifying the impacts of cash transfers on the causes of child deaths using machine learning
methods on verbal autopsy data,

iii.  Exploring the mechanisms (economic and non-economic) through which cash transfers affect
child mortality.

The original PAP focused on the first two points. This amendment focuses on how we aim to use newly
collected data since the original PAP to explore the (economic) mechanisms through which cash transfers
affect mortality. This is driven by preliminary analysis of the original PAP outcomes using data from the
Endline 3 (EL3) household census which suggest sizable reductions in child and infant mortality among
households that received cash at the time of transfer receipt, but does not show evidence of reductions
among non-recipients or in the long run.

The primary data source for this analysis of mechanisms is a new round of household surveys in all study
villages (the Endline 3 (EL3) Household Survey) and data from health facilities in Siaya County, in
particular surveys that we are completing with operational facilities. As described in the initial PAP, we
make use of the EL3 Household Census to estimate the core treatment effects on mortality. The EL3
household surveys are from a representative sample of households in study villages. The survey of health
facilities visits currently operational health facilities to measure the services that they offer, their staff, and
whether they were open during the cash transfer period. We append several administrative and GIS
datasets to this survey data, which we describe in Section 2.5.

We will also consider data collected as part of previous survey rounds. The representative household
sample includes households that were residents in the study area at baseline, as well as some households
that moved into the study area after the intervention (‘new households’). We carefully track and survey
households that have remained in the area and those that have moved away. We describe the sample to be
used to measure the effects of cash transfers on child mortality in detail in the initial PAP (see Section ‘5.2



Econometric specification of impact analysis’ in Egger et al., 2023). We further discuss how we reach a
representative subset of this sample below in Section 2.4.

Endline 3 household survey data collection began in June 2024. We are filing this amendment shortly
after the launch, with about 44% of villages from wave 1 surveyed (wave 1 is the first half of two
representative waves). We have yet to complete revisits and long-distance tracking, so this represents
under 20% of total expected observations. Moreover, to date, no member of the research team has linked
the data to treatment indicators nor estimated any treatment effects; the only examination of the data has
been to check for missingness, outliers and other data collection or processing issues. We also have not
yet examined whether all of our primary outcomes (described below) have suitable variation, in part
because we need to complete health facility visits before we can construct some measures. If we discover
that some outcomes have minimal variation, we plan to drop them from consideration (and exclude them
from multiple hypothesis corrections).

After filing this plan, we will begin estimating pre-registered effects for the mechanisms. We will file a
separate PAP covering analysis of outcomes not related to child mortality effects or mechanisms, and as
such we will only examine effects in the EL3 survey data on the outcomes specified in this amendment
until the other PAP is filed.

1.1 Relation to previous work

This amendment builds on the original child mortality PAP filed in 2023 (Egger et al., 2023) and a series
of earlier pre-analysis plans filed for the GE project as part of data collection in previous rounds (i.e.,
short-term/Endline 1: Haushofer et al. 2016, Haushofer et al. 2017a, Haushofer et al. 2017b, Haushofer et
al. 2018, Walker 2017; Endline 2: Egger et al. 2021a, b, Orkin and Walker 2021, Egger et al 2022).
Moreover, it builds on analyses published in Egger et al. (2022), as well as ongoing analyses of Endline 2
data, which suggests there is some persistence in economic gains for household consumption and assets,
among other effects. In this amendment, we err on the side of brevity to avoid repetition, as much of the
detail and thought development can be found in these earlier documents and this document is not intended
to be read independently from the original PAPs or papers.

2 Research Design

2.1 Sampling and treatment assignment

The GE project takes place in Siaya County, Kenya, a rural area in western Kenya bordering Lake
Victoria. Siaya County is predominantly Luo, the second largest ethnic group in Kenya. GD selected both
Siaya County and a region within Siaya County based on its high poverty levels and identified target
villages for expansion; in practice, these were all villages within the region that a) were not located in
peri-urban areas and b) were not part of a previous GD campaign. This gives a final sample of 653
villages, spread across 84 administrative sublocations (the unit above a village), and 3 constituencies.

We use a two-level randomization in order to generate variation that can be used to identify spillover
effects. We randomly assigned sublocations (or in some cases, groups of sublocations) to high or low



saturation status. Then, within high saturation groups, we assigned 2/3 of villages to treatment status,
while within low saturation groups, we assigned 1/3 of villages to treatment status. As noted above,
within treatment villages, all eligible households received a cash transfer.

At baseline, we censused about 65,000 households. At endline 3 we tracked almost 80,000 households
and completed censuses with over 62,000 permanent households and 5,000 holiday homes (i.e.,
residences that are not inhabited regularly but typically only during holiday periods). A random sample of
households were drawn for detailed household surveys at baseline; these households were followed up at
Endline 1, Endline 2 and will be followed up with at Endline 3. Additionally, at Endline 2, we added a
random sample of new households to the sampling frame. We will survey all of these households at
endline 3, and also include a random sample of households that were first identified in the Endline 3
census. The addition of new randomly chosen households will allow us to maintain a representative
sample of households in the study area.

2.2 Intervention

GD provides unconditional cash transfers to poor households in rural Kenya, targeting (for villages in the
study) households living in homes with thatched roofs, a basic means-test for poverty. In treatment
villages, GD enrolls all households in treatment villages meeting its thatched-roof eligibility criteria
(“eligible" households); approximately one-third of all households are eligible. No households in control
villages receive transfers. Eligible households enrolled in GD's program receive a series of 3 transfers
totaling about USD 1,000 via the mobile money system M-Pesa®. This is a one-time program and no
additional financial assistance is provided to these households after their final large transfer. For details on
the intervention, see Egger el al. (2022) and Haushofer et al. (2017a).

2.3 Data and Instrument

The analyses outlined in this document will be primarily based on a new round of data collected in
2023-25 (Endline 3), roughly 8-11 years after the GD cash transfers went out, as highlighted in the
approximate timeline below:

e 2014 - 2015: Baseline (pre-intervention, BL)

e 2014 - 2016: Intervention (distribution of cash transfers)
e 2014 -2017: Midline

e 2016-2017: Endline 1 (EL1)

e 2019 -2022: Endline 2 (EL2)

e 2023 -2025: Endline 3 (EL3)

Activities for Endline 3 will include a household census, enterprise census, household surveys, and
enterprise surveys. The household and enterprise censusing activities were conducted at the same time,

2 The total transfer amount is 87,000 Kenyan Shillings (KES). The average exchange rate from 9/1/14 to 4/30/16
was 97 KES/USD.



and lasted from April 2023 to November 2023. The survey activities will also be conducted concurrently
with each other. They began in June 2024 and we expect them to conclude in mid-2025.

We randomly assigned half of households within each village to be visited in wave 1, projected to last
from June 2024 through approximately November 2024, or wave 2, projected to last from roughly
November 2024 to mid-2025. This ensures that the data from each wave is representative, so we may in
the future present initial results using data from wave 1, then add in wave 2 data when data collection is
complete.

The child mortality analysis we originally pre-specified primarily made use of data from the household
census in our study area, although as mentioned in other parts of the original PAP, we also bring in
information from EL2 household surveys. We also stated in the original PAP that we planned to bring in
information from the EL3 household surveys, especially to fill in child mortality and verbal autopsy data
from households that moved away from the study area (who are not covered in the local household census
activities). We encourage readers to examine the original child mortality PAP for a detailed discussion of
these components. This amendment focuses on additional analysis that we plan to conduct with the EL3
household surveys, namely analysis of mechanisms generating treatment effects, and also fills in details
of the sampling strategy used for the EL3 household survey.

The EL3 household survey has two modules that are focused on child mortality. First, for households
missed during the census (such as those that moved out of study villages), we include the full EL3
household census module that captures all births, records under-5 deaths, and conducts verbal autopsies.
The original PAP details this component. Second, for all surveyed households from Baseline, we include
questions about antenatal, delivery and postnatal care and spending designed to shed light on changes in
behavior that could rationalize a treatment effect on child mortality. These questions were added since the
original PAP, and this amendment focuses on the outcomes that we plan to construct with those survey
questions.

2.4 Endline 3 household survey sample

The EL3 household survey reaches a representative sample of households present in the study area as of
the EL3 household census and a representative sample of households present in the study area at baseline.
Either of these representative samples may be obtained via appropriate inverse probability weights as
described below. We consider the following categories of households present in the endline 3 census:

a) Baseline households: ~70% of EL3 censused households
1)  Households that were eligible (for transfers) at Baseline

m  Stayers: Still living in the study area

m  Movers: Now living outside the study area. (These are not covered in the census,
but will be tracked as part of the survey activity, allowing us to augment our
census-based estimates of infant and child mortality effects).

m  Movers since Endline 2: Now living outside the study area, but moved after
Endline 2. As with above, they are not covered in the census since they are no
longer living locally.



m Endline 2 movers that returned to the study area: Households that moved out of
the study area between baseline and Endline 2, but then moved back to the study
area between Endline 2 and endline 3.

i)  Households that were ineligible (for transfers) at Baseline
m  Stayers: Still living in the study area
m  Movers: Now living outside the study area
m  Movers since Endline 2: Same as for eligibles
m  Endline 2 movers that returned to the study area: Same as for eligibles

b) Endline 2 households: ~10% of EL3 censused households
i)  Endline 2 movers into the study area: Households that lived outside of the study area at
baseline, but moved into the study area by the Endline 2 census.

i)  Split-off households between BL and EL2: Households where children of baseline
households established new households prior to the Endline 2 census, or where the
primary male or female established separate / additional households by the Endline 2
census.

iii)  “Ghost” households captured at Endline 2: These are defined as households that reported
being present in the study area at baseline during the Endline 2 census, but they were not
surveyed during the Baseline or Endline 1 data we collected. We will use the same
“ghost” term below to refer to households that were missed through Endline 2 but
reported being present in the study area by Baseline, Endline 1, or Endline 2, and were
not surveyed until the Endline 3 census.

c) Newly surveyed Endline 3 households: ~20% of EL3 censused households
1)  “Ghost” households captured at Endline 3: These are defined as households that reported
being present in the study area at Baseline or Endline 2 during the Endline 3 census, but
they were not surveyed during Baseline, Endline 1, or Endline 2.

ii)  Split-off households after EL2: Households that split off from Baseline households after
Endline 2 (category b part ii captures those that split off before Endline 2, whereas this
category captures those that split off after). We define any household as split-off where
children of Baseline households established new households, or where the primary male
and female established separate / additional households. This is separated from category b
part ii since households that split off before EL2 are included in the panel sample, but
those that split off after EL2 are being targeted for surveys for the first time.

iii)  New households: Households that moved into our study area after Endline 2 (i.e., were
established AFTER Endline 2, but not split off from existing households and are not
“ghost” households).



We then consider these categories of households present at Endline 3 plus information from prior rounds
to construct the Endline 3 household survey sample. We begin by including all households included in the
targeted sample for the Endline 2 household survey. As detailed in the Endline 2 PAPs, this contains a
representative sample of households present in the study area at Baseline and at Endline 2 (including
households that moved out of the study area between Baseline and the EL2 household survey). The panel
data on Baseline households surveyed in each round is the basis of the majority of the analysis in this
PAP, while the other categories ensure that we obtain a representative sample of the 2024 population of
the study area.

We then draw a representative sample of household types that were newly captured in the EL3 census:
Baseline and EL2 ghost households (i.e., those that were not censused at EL2 but claim that they were
resident in the area at Baseline or EL2), split-off households since EL2, and new households since EL2.
The current project budget allowed us to include 1,500 households from these household types (ghost,
split-off households, and new households) in the EL3 household survey sample,, We draw a
representative sample of these household types (ghost, split-off or new), stratified by sublocation, by
multiplying the share of each household type within the sublocation by the number of additional surveys
our budget affords within the sublocation. This ensures that we sample each of the household types that
were not included in the EL2 survey with equal probability within a sub-location. The share of ghost,
split-off and new households sampled within each sub-location varies since some areas may be more
prone to certain types (e.g. migrants), so we wanted to ensure that no types were not undersampled within
sublocations where they are prevalent.

We then randomly sort all households of each type (ghost, split-off or new) within the sublocation from
the Endline 3 household census and include the first N observations in the sample, where N is the number
of households of that type within the sublocation targeted for household surveys. The number of
households targeted from each category is listed in the following paragraph.

This approach yields the following overall sampling strategy for the Endline 3 survey:
a) Baseline households: N = 8,409
i.  Households that were eligible at Baseline (stayers & movers): N = 5,663
m Households per village (average): 8.67
ii.  Households that were ineligible at Baseline (stayers & movers): N = 2,746
m  Households per village (average): 4.2

We targeted all Baseline households in the target sample for household surveys at Endline 1,
unless they withdrew consent during the Endline 2 survey. This includes all households targeted
but not surveyed at Endline 1, and households that moved outside the study area since Baseline
(more details can be found in Haushofer et al. 2017a).

If households had both a primary male and female, we randomly selected either the male or
female to be the “target” respondent; if we could not reach the target respondent, but the
spouse/partner was available, we surveyed the spouse/partner. For households that had previously
been surveyed (either at Baseline or Endline), we targeted the respondent last (i.e., most recently)
surveyed.



We conducted extensive tracking of moved-away households, sending team members across
Kenya. For those moving to other countries, or to a few counties within Kenya where the security
situation did not permit travel, we attempted to follow-up over the phone.

b) Endline 2 households: N =2,098
i.  New households established by Endline 2: N = 629
(a) Households per village (average): 0.96

We targeted a random sample of max(1, 24%) of households newly established between Baseline
and EL2 in each village for the EL2 household survey.

ii.  Split households (eligible & ineligible) censused at Endline 2: N = 894
(a) Households per village (average): 1.37

We targeted all households split-off from an eligible or ineligible household in our Endline 1
target sample at the time of the Endline 2 survey. Since the Endline 1 target sample is
representative of all Baseline households, this yields a representative sample of households that
split-off as of Endline 2.

iii.  Ghost households reached at Endline 2: N =575
(a) Households per village (average): 0.88

We targeted a random sample of max(1, 24%) of ghost households reached at Endline 2 in each
village for the EL2 household survey.

¢) Endline 3 households: N = 1,494
i.  Households newly established after EL2: N=373
m  Households per village (average): 0.57

See the details of the sampling protocol in the prior section (for this and following groups).

ii.  Endline 3 ghost households: N=599
m  Households per village (average): 0.91

ili.  Endline 3 split households: N=522
m  Households per village (average): 0.80

Most of our analysis of child mortality will focus on a representative sample of households present at
Baseline. We only ask the questions related to child mortality to households that have been tracked since
Baseline, so “ghost” households are excluded from most analysis. Since our focus is on the period
immediately following the distribution of cash transfers, we also do not ask the questions from “split-off”



households since they were likely part of the original Baseline household during the relevant timeframe,
so we focus on the survey of the Baseline household to prevent double counting or data quality issues.

2.5 Data About Health Facilities

In addition to the EL3 household survey, we plan to make use of original data collected about health
facilities in Siaya County, Kenya combined with administrative data sources. In 2023, we scraped data
from the Kenya Master Health Facility List on all registered facilities operating in Siaya County. We have
begun visiting all facilities Level 3 or higher, which covers health clinics and hospitals, including all
facilities likely to offer antenatal or delivery services. We collect data on the services related to births that
are offered plus information about the staff that work at the facility, and especially if it is staffed by a
medical doctor (physician). We also record when the facility opened so we may exclude those which
began operating after the period of analysis.

This list of facilities is then populated into the EL3 household survey so that we can identify the specific
facilities where individuals received care. We also allow respondents to enter other facilities beyond those
on this list and will attempt to survey any that are commonly mentioned but not found in our initial roster
of clinics.

Travel times to clinics will be estimated using the GPS location of a facility combined with information
about travel speeds. We are currently attempting to track travel speeds on every trip made by our study
field team for EL3 data collection to accurately estimate travel times under real-world conditions.
However, we may also use OpenStreetMap data, or a shapefile of documented roads before the UCT
period, to construct these measures.

We may also complement this data with public information about clinic locations in some instances (e.g.
from the WHO or KEMRI) to check for robustness to clinic locations just outside of Siaya County, or to
bring in additional information about clinics for exploratory analysis. This data is not used for the primary
or secondary outcomes below, so we do not include a detailed discussion here.

3 Refinements to the empirical strategy

In the original PAP (Egger et al., 2023), we discussed that we may make refinements to our empirical
specifications to keep up with trends in the econometrics literature. We discuss several such refinements
that we plan to make here. All of our empirical strategies are broadly similar, so we view these as
relatively minor modifications to improve efficiency rather than departures from the overall pre-specified
empirical strategy.

First, we planned to report spatial HAC standard errors with a 10 km uniform kernel (Conley, 1998,
2008). A known limitation of the uniform kernel is that it is not positive definite, so sometimes yields
complex standard errors. We found that this happened with some frequency, giving us ill defined test
statistics for some outcomes. As a result, we plan to focus on the positive definite kernel
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where 1() is the indicator function and dl,j is the distance in kilometers between observations i and j. We

found in practice that this typically produces similar or slightly larger standard errors than the uniform
kernel, but we will verify that results are not highly sensitive to this choice. The other advantage of this
kernel is that we may use the same kernel to conduct inference with the spatial wild bootstrap introduced
in Conley et al. (2023), so this allows us to report standard errors in a more consistent manner across
methods.

Second, Equations (2) - (4) in the original child mortality PAP indicated that we planned to instrument for
the per capita amount of cash received in a village or r-km band with the share of eligible households at
baseline that were treated within that village or r-km band. If treatment effects are homogeneous, the
efficient vector of instruments includes both the share of eligible households treated and this value times
the share of households that were eligible in each village or r-km band, controlling for the share of
households that were eligible at baseline. The share of households that were eligible is endogenous, but
this value interacted with the share of eligible households treated is exogenous conditional on the control
variable being included and this allows us to efficiently model the first stage, generally yielding statistical
power gains. Hence, we plan to report results with this vector of instruments, which we call the
“interacted” set of instruments for convenience, alongside the original vector. This essentially uses the
same experimental variation while better accounting for first stage heterogeneity. The logic is similar to
that in Abadie et al. (2023) which shows that similar instruments often yield better asymptotic mean
squared error.

Third, we wrote a Python package, called geGMM, which allows for flexible GMM analysis to estimate
Equation (4) in the initial PAP.? As a result, we may report estimates with efficient GMM in some cases
alongside those using two-stage least squares.

We may consider additional methodological refinements in the coming years to keep up with state of the
art econometric techniques, but we aimed to highlight these three improvements (since the filing of the
original PAP last year) that are likely to be used in the primary analysis.

We plan to report reduced-form effects and instrumental variable estimates on both eligibles and
ineligibles, and pooled instrumental variable estimates as outlined in equations (1) - (4) of the original
PAP across the outcomes we define below, subject to the refinements discussed in this section. We omit a
full discussion of these equations for brevity and refer readers to the original PAP for details (Egger et al.,
2023). We may also consider effects over time as outlined in section 5 of the original child mortality PAP.

? Instructons for installing and using the code are available at
https://github.com/gkilleen33/gkilleen33.github.io/tree/master/packages/geGMM

10



11

4 Outcomes of interest

The main measures of interest, as detailed in the initial PAP, are infant mortality and child mortality. In
addition, the VA tool employed in this study primarily leads to two distinct outcomes: a determined cause
of death for each individual and the cause-specific mortality fraction (CSMF), and we will also use these
two measures. These outcomes as detailed in the original PAP remain the core focus of the analysis, and
we do not replicate discussion of them here. This amendment discusses the new outcomes that we plan to
examine. The outcomes in this amendment are being specified after we have already estimated effects on
the outcomes specified in the original PAP, with preliminary results showing large reductions in infant and
child mortality among cash transfer recipient households during the period in which cash was distributed,
but little in the way of persistent impacts. This has motivated us to add household survey questions and
collection of health clinic data regarding potential mechanisms. This amendment discusses the outcomes
we plan to construct with this data plus the data about health facilities that we have collected.

The following outcomes will primarily stem from Endline 3 household survey data and the survey of
health facilities, although we plan to to integrate this with some aspects of previously collected data. In all
cases, due to the focus of this analysis on assessing potential mechanisms behind infant and child
mortality impacts, the population to be analyzed in this measure consists of children who were born at
least 1 year before the start of Endline 3 census data collection in order to have a consistent population for
both the numerator (children who have died) and the denominator (children who have died plus children
who have survived until the age of 1) of the infant mortality calculation. As our preliminary results from
the Endline 3 census indicate steep declines in infant mortality during the period contemporaneous with
the release of cash transfers (2015-17) but negligible reductions in mortality following the release of the
transfers (2018-21), we plan to examine the mechanism outcomes below separately for each of these
distinct periods, as well as for the pre-period (2011-14) as a falsification check.

4.1 Primary outcomes of interest

The six primary outcomes of interest are largely based on prenatal, delivery, and postnatal care
recommendations from the World Health Organization (WHO). As the overwhelming majority of women
even in low-resource settings such as rural Kenya receive at least some antenatal and postnatal care (and a
substantial majority today deliver in a health facility as opposed to at home), we focus on assessing
whether mothers were able to receive enough quality care to align with global health recommendations.
We also aim to assess the impact of the transfers on total household spending on the birth, an
intensive-margin outcome that may correlate with the quality of care the child received in-utero, during
delivery, and postpartum.

We view these outcomes as a distinct family from those filed in the original mortality analysis PAP (Egger
et al. 2023) since they examine specific mechanisms, rather than the headline mortality effects. In
addition, we have already estimated effects from the original PAP and view these outcomes as designed to
test the mechanisms driving mortality reductions that we observe from the census data. We therefore plan
to apply multiple hypothesis corrections across the primary and secondary outcomes filed here separately
from those in the original PAP.

11
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4.1.1 Receipt of at least four (4) antenatal care visits: Birth-level variable that takes the value 1 if the
mother received at least four (4) antenatal care (ANC) visits, and 0 otherwise. Receipt of at least 4 ANC
visits is the recommendation of the World Health Organization’s (WHO) Focused Antenatal Care Model
(FANC), which was designed to promote quality antenatal care in resource-constrained settings where the
traditional ANC model (comprising 7-16 visits) would be a challenge to implement (Mchenga et al.
2019). While the WHO has since updated its ANC guidelines to recommend 8 visits, only 5% of women
in Kenya currently meet that standard and the new WHO standard has been considered by some health
professionals as infeasible in many low-resource settings (Jiwani et al. 2020, Mchenga et al. 2019). We
thus designate the receipt of at least 8 ANC visits as a secondary outcome.

4.1.2 Postpartum length of stay in health facility of >24 hours: Birth-level variable that takes the value
1 if the mother delivered the birth in a health facility and stayed in the facility for >24 hours, and 0
otherwise. This variable accords with the WHO’s 2022 Recommendations on Maternal and Newborn
Care for a Positive Postnatal Experience. Monitoring of the mother and newborn by health professionals
throughout the day following birth is imperative as postpartum complications, many of which cannot be
immediately anticipated, are most likely to occur in this period (Campbell et al. 2016).

4.1.3 Receipt of at least three (3) postnatal care visits within the first six weeks of birth: At least three
(3) postnatal visits within the first 6 weeks of birth for mothers delivering in a facility (and at least 4
postnatal visits within the first 6 weeks of birth for mothers delivering at home) is recommended by the
WHOQ’s 2022 Recommendations on Maternal and Newborn Care for a Positive Postnatal Experience. For
mothers delivering in a facility, this birth-level variable therefore takes the value 1 if the mother received
at least 3 postnatal care visits within the first 6 weeks of birth, and 0 otherwise. For mothers delivering at
home, this birth-level variable takes the value 1 if the mother received at least 4 postnatal care visits
within the first 6 weeks of birth, and 0 otherwise.

4.1.4 Delivery in a hospital: Birth-level variable equal to 1 if the birth was delivered in a hospital and
equal to 0 otherwise. Delivery in a clinic or dispensary, which typically do not possess the same level of
physical resources and skilled professionals as hospitals, would set this variable equal to 0. We include
delivery in any health facility, a less stringent standard of care met by a considerable majority of Kenyans
but nevertheless considered as a priority indicator for neonatal health, as a secondary outcome of interest.

4.1.5 Visit to a facility staffed by a medical doctor (physician): Birth-level variable equal to 1 if the
mother visited a health facility that employs a doctor for antenatal care, delivery or postnatal care. This
variable is constructed by matching the facility the respondent reports visiting to our surveys of health
facilities.* Recent research, including by Okeke (2023) in a rural Nigerian setting, indicates that health
facilities assigned a doctor subsequently saw substantial declines in infant mortality, suggesting that the
presence of a doctor may be important for child survival.

*# One potential limitation of this approach is that we miss any facilities that may have closed prior to 2024.
However, doctors are typically employed at large facilities like hospitals that are unlikely to have closed (based on
our discussions with health professionals in Kenya). We therefore plan to code this variable to 0 if the facility the
respondent visited has closed unless we find information suggesting they had employed a doctor during the relevant
time period.
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4.1.6 Total household spending on antenatal, delivery, and postnatal care: Birth-level variable equal
to the sum of the household expenditure oncost of antenatal care for the pregnancy, cost of the child’s
delivery, and cost of postnatal care for the child. While higher spending on care is not unambiguously a
positive outcome (since it could endogenously reflect medical complications or other factors), it is likely
generally indicative of better care in a resource-constrained context like the study setting. The variable
includes the cost of transportation and all payments to staff and other personnel, but not the cost of health
insurance payments. Total household spending on antenatal, delivery, and postnatal care are separately
included as three secondary outcomes. (As noted, a potential concern with this outcome measure is that
improvements in nutrition, maternal health, or housing quality in treated areas could reduce the likelihood
of medical complications, leading to less spending on maternal and infant care. Since expenditures on
antenatal care appear more likely to occur prior to the development of any medical complications, we may
focus on antenatal expenditures if we see any evidence of this trend.)

4.2 Secondary outcomes of interest

Some secondary outcomes were mentioned above and we re-list them here for completeness, together
with several additional secondary outcomes.

Secondary Family 1: Amount and quality of care received
4.2.1 Receipt of at least eight antenatal care visits: Birth-level variable that takes the value 1 if the
mother received at least 8 antenatal care (ANC) visits, and 0 otherwise.

4.2.2 Delivery in a health facility: Birth-level variable equal to 1 if the birth was delivered in a health
facility and equal to 0 otherwise. Over 87% of mothers in our Endline 2 survey gave birth in a health
facility, so institutional delivery is widespread in our setting. However, institutional delivery is a priority
indicator for maternal and child health, and it is possible the transfers enabled some remaining mothers to
deliver in an institution.

4.2.3 Antenatal care at a facility staffed by a medical doctor: Primary outcome 4.1.5 but restricted to
antenatal care.

4.2.4 Delivery at a facility staffed by a medical doctor: Primary outcome 4.1.5 but restricted to
delivery.

4.2.5 Postnatal care at a facility staffed by a medical doctor: Primary outcome 4.1.5 but restricted to
postnatal care.

4.2.6 Delivery at a facility capable of performing a cesarean section (C-section): Similar to primary
outcome 4.1.4, the survey of clinics will allow us to determine if the respondent gave birth in a facility

that can perform a cesarean section.

Secondary Family 2: Investment in healthcare access
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4.2.7 Health insurance coverage: Birth-level variable equal to 1 if the mother possessed health insurance
coverage when pregnant with the child and 0 otherwise.

4.2.8 Travel time to receive care: Total travel time to receive care across antenatal, delivery and
postnatal services. Estimated by combining information on facility locations with estimates of travel
times, then summing over all visits.

4.2.9 Total spending on care excluding delivery: Birth-level variable equal to the sum of the household
expenditure oncost of antenatal care for the pregnancy and cost of postnatal care for the child. The
variable includes the cost of transportation and all payments to staff and other personnel, but not the cost
of insurance payments. We include this outcome as a secondary check on the primary outcome 4.1.6, as
deliveries are sometimes subsidized by government programs and antenatal/postnatal care may hold
outsized importance for child health outcomes relative to their share of total spending on care.

4.2.10 Total spending on antenatal care: Birth-level variable equal to the sum of the cost of antenatal
care for the pregnancy. In addition to user fees and the cost of drugs and tests purchased, the variable
includes the cost of transportation and all payments to staff and other personnel, but the variable does not
include the cost of insurance payments.

4.2.11 Total spending on delivery: Birth-level variable equal to the sum of the cost of delivery for the
child. In addition to the out-of-pocket cost of care, the variable includes the cost of transportation and all
payments to staff and other personnel, but the variable does not include the cost of insurance payments.

4.2.12 Total spending on postnatal care: Birth-level variable equal to the sum of the cost of postnatal
care for the child. In addition to the out-of-pocket cost of care, the variable includes the cost of
transportation and all payments to staff and other personnel, but the variable does not include the cost of
insurance payments.

4.3 Exploratory outcomes

We will further examine several other potentially important outcomes, which we view as exploratory.

4.3.1 Miscarriage outcomes: In the Endline 3 household survey, we expanded the miscarriage module
primarily to examine whether miscarriages rates rose (or fell) substantially in cash transfer treatment
areas, and/or in places where infant mortality fell. As such, we plan on examining the number of
miscarriages, the miscarriage rate, and the survival rate from conception as exploratory outcomes. One
note is that measurement issues may exist with tabulating miscarriages, particularly when asking
respondents other than the pregnant woman of interest. We thus treat this as an exploratory aspect of the
analysis to generate suggestive evidence on a potential confound.

4.3.2. Travel time to receive antenatal care: Similar to secondary outcome 4.2.8 but only for antenatal
care.
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4.3.3. Travel time to receive delivery care: Similar to secondary outcome 4.2.8 but only for delivery
care.

4.3.4. Travel time to receive postnatal care: Similar to secondary outcome 4.2.8 but only for postnatal
care.

4.3.5. Delivery at a publicly-run (vs. privately-owned) facility: In addition to studying the primary and
secondary outcomes of hospital and facility delivery, we intend to examine whether shifts occurred in the
public versus private composition of where institutional deliveries occurred.

4.3.6. Delivery outside of Siaya County: We intend to explore whether the share of births delivered
outside of Siaya County (the study region) changed, with a focus on examining whether more births were
delivered in larger cities/towns with more sophisticated health facilities, such as in Kisumu or Busia
Town.

4.3.7. Number of distinct facilities from which care was received: We intend to explore whether the
total number of facilities from which antenatal, delivery, and postnatal care was received changed in
treatment areas.

4.3.8 Total spending on care for deceased vs. non-deceased births: We intend to examine total
spending on care separately for children who passed away (as neonates, within the first year of birth, and
within the first 5 years of birth) and for children who remained alive. It is possible that spending rose
differentially within the categories of healthy births and less-healthy births, and that the composition of
healthy versus less-healthy births also changed due to treatment (i.e., the treatment may have increased
the share of healthy births, which could require less expenditure for health care). As a result, we may
examine total health spending while re-weighting healthy versus less-healthy births as a way of
accounting for the composition of births when assessing impacts on spending.

4.3 Outcomes of interest from other data sources

The aim of the outcomes presented in Sections 4.1-4.2 is broadly to test whether the cash transfers
improved access to healthcare near the time of birth. We view this as an important channel through which
cash may have affected infant mortality and child mortality, as well as the cause of death. However, we
also plan to test for the presence of other mechanisms that could help to explain mortality reductions.

We have already begun to examine, or plan to examine, the role of maternal and infant nutrition (as
measured in consumption and food security questions), mother’s labor supply during pregnancy (by
trimester, from the labor module in the household survey), and housing quality measures as potential
channels through which the cash transfers also affected infant and child mortality. These mechanisms are
being assessed using Baseline, Endline 1 and Endline 2 household survey data (due to the proximity of
these earlier surveys to the period in which cash transfers were distributed), plus administrative data
sources in some instances. We may also explore additional channels beyond those already listed here, and
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when we do so will attempt to discipline our approach and the number of mechanisms examined by
focusing on those with a strong basis in existing medical or public health research.

We view outcomes outside of the clinic and health care access measures detailed above as distinct from
those in Sections 4.1-4.2, so plan to treat them as a separate family when applying corrections for multiple
hypothesis testing. The measures mentioned above in this subsection (i.e., mother’s labor supply) also
employ data that we have already been examining —rather than a prospective survey with new data
designed to explore pre-specified mechanisms, and this is an important distinction. We do not yet know
the full set of outcomes that we may examine or how each measure will be constructed, and as such,
outcomes in this section are inherently more exploratory. However, we do not view them as less
conceptually important or likely to explain the central infant and child mortality results, and plan to
prominently include them in the discussion of findings.

5 Analysis

Other than the relatively minor refinements to the empirical strategy documented in Section 3 above, the
proposed econometric analysis follows the approach specified in our initial child mortality PAP, which
itself largely follows Egger et al. (2022). As in the original PAP, our examination of potential mechanisms
will focus on households that were present at Baseline and that remain present at Endline 3, and we
consider effects on eligible recipient households to be the primary effects of interest. We will utilize the
primary specifications from our original PAP (i.e., Equations (1), (2), and (3)) as our primary
specifications for the analyses here (incorporating the refinements noted above). For more details on these
specifications as well as additional details on our econometric approach (such as on balance and attrition
and the computation of pooled effects), we encourage readers to examine the original child mortality PAP.

5.1 Multiple inference adjustments

Several of the primary outcomes discussed above (mechanisms underlying infant and child mortality
effects) are likely to be correlated. To account for multiple inference for the primary outcomes, we will
make use of the Romano-Wolf multiple testing correction, which asymptotically controls the Family-wise
Error Rate (FWER). We plan to use a resampling based approach, rather than an analytic approach to
limit the FWER, because it is able to mimic the dependence structure between the primary outcomes that
we expect to see in the data, yielding better statistical power.

For secondary outcomes, we will follow Haushofer et al. (2017a) for the treatment of multiple inference
adjustment, namely calculating sharpened g-values (i) across primary and secondary outcomes (as defined
in section 4) following Benjamini, Krieger, and Yekutieli (2006) to control the false discovery rate (FDR)
within each family of secondary outcomes (the two families listed in Section 4.2, plus the two families
defined in Egger et al., 2023). The FDR controls for the proportion of false positives, which is relevant if
one is interested in the proportion of all outcomes affected by treatment. Rather than specifying a single q,
we report the minimum g-value at which each hypothesis is rejected, following Anderson (2008). We will
report both standard p-values and minimum g-values. We will apply the correction separately for each
hypothesis test described in Section 4.1 of Haushofer et al. (2017a). We note that norms around multiple
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testing are still evolving in economics, and through the above methods seek to follow current best
practices.

As discussed earlier, we view the outcomes in this amendment as a distinct family from those filed in
Egger et al. (2023). We therefore plan to apply corrections for multiple hypothesis testing separately for
the families of outcomes (mechanisms) included in this amendment. Furthermore, we view the outcomes
in Section 4.3 as distinct from those defined in Section 4.1, so we will also apply corrections separately
for those outcomes.

5.2 Heterogeneity analysis

Egger et al. (2023) pre-specifies heterogeneity analyses based on child gender, maternal age, and child
birth order. In addition to these three dimensions, we will likely examine heterogeneity with respect to the
saturation (the share of villages treated) in the sub-location where the child was born. This dimension of
heterogeneity, which is exploratory, is designed to test whether spillovers are distinct for those receiving
cash in an area that is receiving different amounts of cash transfers overall. This would be relevant if, as
one illustrative example, making many households in an area richer improved the quality of healthcare in
local clinics, but health care costs prevented all agents from equally accessing the improved services. Of
course, there are many other ways in which local cash transfer treatment saturation could affect household
outcomes in health or other dimensions.
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