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Abstract

Delays in aid delivery are common, yet their impacts on households and markets

are theoretically ambiguous and empirically understudied. Models with financial

constraints or present bias predict sharp consumption declines, while the Permanent

Income Hypothesis predicts consumption smoothing. We test these predictions

using high-frequency data and random interview timing in a large refugee camp in

Kenya. Households smooth consumption under regular aid cycles, but delays reduce

food consumption and food security. Informal credit through shops mitigates short-

term impacts, but entails higher prices (+17%). Prices also respond to the timing

of aid. Results support credit constraint models.
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1 Introduction

Income delays are a pervasive and understudied friction that may distort household con-

sumption, behavior, and market dynamics. Previous research has examined how income

shocks affect consumption and other outcomes e.g, following cash transfers (Gentilini

2024), weather shocks (Dell et al. 2014), or seasonal fluctuations (Fink et al. 2020). Less

is known about the impact of unexpected shifts in the timing of income, holding its level

constant. We study this question in the context of humanitarian aid, a vital but often

delayed income source for millions.

In 2023, 339 million people required humanitarian assistance, a fourfold increase since

2015 (Development Initiatives 2023). However, only 68% received aid due to insufficient

donor contributions. Aid delivery is also frequently delayed due to conflict, logistical

barriers, and bureaucracy. In war-affected regions such as Gaza, DR Congo, Ethiopia,

and Sudan, blockades, looting, and insecurity cause severe disruptions. Even outside

conflict zones, delays are common due to administrative and logistical constraints. From

a policy perspective, understanding the impacts of humanitarian aid delays is critical,

as they affect millions of highly vulnerable individuals and are likely to become more

frequent amid ongoing budget cuts by major donors, including the US, UK, and several

European countries.

From an academic perspective, delays in humanitarian aid offer an opportunity to

test competing models of intertemporal choice. Classical models such as the Permanent

Income Hypothesis (PIH) predict that households smooth consumption by allocating re-

sources based on expected lifetime income, implying minimal impact of temporary fluctu-

ations such as aid delays (Friedman 1957; Hall 1978). In contrast, behavioral models with

high discounting, temptation, or limited attention predict limited consumption smooth-

ing even in the absence of shocks (Strotz 1956; Laibson 1997; Gul and Pesendorfer 2001;

Banerjee and Mullainathan 2010; Gabaix and Laibson 2017), with the most extreme case

corresponding to hand-to-mouth behavior where households consume resources immedi-

ately as they arrive (Kaplan and Violante 2022; Gelman 2022). Between these extremes

lie models with credit or savings constraints, where consumption smoothing during shocks

is partial and depends on access to credit or precautionary reserves (e.g., Deaton 1991;

Carroll 1997).

We test these theories by assessing the impact of humanitarian aid delays in one of the

world’s largest refugee camps, in Kenya.1 Kenya hosted about 600,000 refugees in October

2022, when data collection began. The vast majority of these refugees (86%) resided in

the Kakuma and Dadaab refugee camps, the two largest refugee camps in Africa. All

camp-based refugees in Kenya received food assistance from the World Food Programme

(WFP) in the form of monthly cash or in-kind transfers, valued at approximately USD

1We study the impact of aid cuts in a companion paper, see Bruni and Sterck (2025).
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17 per refugee per month at the start of the study. Most refugees fully depend on these

transfers to survive. However, cash transfers were delayed by an average of 11 days during

the study period because of bureaucratic happenstance, with significant variation across

months (s.d. = 7, min. = 0, max. = 23).

We study consumption smoothing in the presence of transfer delays by exploiting

high-frequency data collected in Kakuma over the course of one year, between October

2022 and September 2023.2 Our identification strategy leverages three unique features of

the data. First, ten waves of panel data were collected for a representative sample of 622

South-Sudanese households (6,220 interviews in total), enabling us to track socioeconomic

variables over time while controlling for household fixed effects. Second, aid transfers were

frequently delayed because of bureaucratic procedures that are independent of refugee and

market outcomes. Third, interview dates were randomly assigned, creating experimental

variation in whether and to what extent households were impacted by delays at the time of

their interviews. Our study exploits this experimental variation together with household

fixed effects to study the impact of delays and, more broadly, how the monthly aid cycle

affects consumption smoothing and the socioeconomic outcomes of recipients.

During the data collection year, we also gathered longitudinal data on the prices

of 70 food and beverage items in different markets in the camp. This high-frequency

dataset allows us to study the market effects of aid delays and, more broadly, how prices

fluctuate throughout the monthly aid cycle. The quantitative data are supplemented by

over 250 qualitative interviews conducted with refugees, wholesalers, food retailers, and

humanitarian workers, both before and after the data collection period.

We highlight three key findings from our study. First, we identify large negative

impacts of aid delays on refugees’ consumption and food security. Delays reduce caloric

intake, dietary diversity, food security, and the value of consumption, contradicting the

predictions of the PIH. Our regression model predicts that daily calorie intake falls by

about 137 calories (7%) following an average delay of 12 days, and by about 286 calories

(15%) after the longest observed delay of 23 days. At the same time, we find that refugees

are generally able to smooth consumption during a “normal” aid cycle, when transfers are

received on time, contrary to the predictions of behavioral and hand-to-mouth models,

which typically imply overconsumption upon receipt.

Second, we find strong heterogeneity in the effects of aid delays based on households’

place of residence, providing suggestive evidence that credit and liquidity constraints drive

our results. Kakuma comprises two distinct sites—the Kakuma camp and the Kalobeyei

settlement—each with its own modalities of aid delivery. In Kalobeyei, humanitarian

aid is provided as cash transfers via ATM or SIM cards. Refugee households use these

cards—and the promise of future cash transfers—as collateral to secure food on credit

2Data collection was not conducted in Dadaab due to security concerns. Our research covers the
Kakuma site, which comprises the four Kakuma camps and the three villages of the Kalobeyei settlement.
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when aid is delayed. As a result, they can better smooth consumption during delays.

This comes at a steep cost, however, as prices for purchases on credit are 17% higher

on average, reflecting an implicit interest rate. By contrast, in the Kakuma camp, aid is

delivered as a mix of in-kind transfers (about 60% of transfer value) and cash transfers

(about 40%), limiting households’ ability to use cash transfers as collateral to access

credit. Facing both liquidity and credit constraints, households in Kakuma struggle to

smooth consumption during aid delays.

Finally, we document general-equilibrium effects in local markets. The prices of staple

goods purchased with aid cards fall when transfers are delayed, reflecting weaker demand,

while the prices of goods purchased with hard cash rise, as cash becomes the only avail-

able means of payment. These findings highlight how market dynamics in humanitarian

settings are impacted by the timing of aid.

Our paper makes several contributions to the literature. First, it provides causal evi-

dence on the effects of delays in regular income payments, highlighting the welfare costs

of frictions in transfer timing. It adds to research on how the timing (Parker et al. 2013;

Brune et al. 2021) and frequency (Aguila et al. 2017; Casaburi and Macchiavello 2019;

Brune and Kerwin 2019) of payments shape household outcomes.3 Whereas these studies

exploit randomized variation in payment schedules that are subsequently predictable, we

examine unexpected, exogenous disruptions to the timing of payments, which generate

temporary liquidity constraints without reducing the overall transfer amount. It comple-

ments studies that exploit bureaucratic failures in cash transfer delivery to assess program

impacts (e.g., Gilligan et al. 2013, Bazzi et al. 2015).4 We show that unexpected shocks

to transfer timing have large negative effects on refugee households, suggesting that the

predictability of aid may be as important for welfare as the amount transferred.

Second, we contribute to the literature on consumption smoothing and intra-cycle

consumption dynamics by testing competing models of intertemporal choice in a context

of extreme vulnerability, where these theories are arguably most relevant. An impor-

tant literature examines how households smooth consumption and expenditures between

regular payments. In high-income settings, studies document payday-driven expenditure

spikes, consistent with models of hyperbolic discounting and present bias (e.g., Stephens

2003, 2006; Shapiro 2005; Mastrobuoni and Weinberg 2009; Hastings and Washington

2010; Gelman et al. 2014; Goldin et al. 2022).5 In low-income contexts, evidence remains

more limited. Aubery and Buisson (2024) find that refugees in Chad do not fully smooth

consumption across the aid cycle, though their data do not capture behavior immediately

3A burgeoning literature also examines how impacts persist or fade over time (Blattman et al. 2020;
Balboni et al. 2022; Altındağ and O’Connell 2023).

4Gilligan et al. (2013) study delays in cash transfers to demobilized combatants in Burundi, while
Bazzi et al. (2015) examine delays in the rollout of a social transfer program in Indonesia. Both focus
on temporary programs and disruptions during early implementation. In contrast, our study examines
delays in the delivery of regular and ongoing payments.

5Carvalho et al. (2016) also finds evidence of present bias.
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before or after disbursements, while Angelucci et al. (2024) find evidence consistent with

smoothing among PROSPERA beneficiaries in Mexico. This literature faces several em-

pirical challenges. First, existing studies cannot usually distinguish between smoothing

over regular, anticipated income cycles and responses to unexpected shocks in timing.

Second, transfer dates typically coincide with other predictable payments, confounding

causal inference (Gelman et al. 2014; Goldin et al. 2022). Third, most studies focus

on expenditures, even though smoothing theories make predictions about consumption

(Aguiar and Hurst 2005; Angelucci et al. 2024). Our study addresses these challenges

by combining high-frequency panel data with detailed consumption measures (rather

than expenditure proxies), randomly assigned interview dates (as in Stephens 2003), and

quasi-random variation in aid delays, capturing both the regular aid cycle and unexpected

timing shocks. We find that households smooth consumption under normal aid timing,

contradicting behavioral and hand-to-mouth models, but struggle to do so when aid is

delayed, in contradiction to the PIH. These results highlight the central role of liquidity,

credit, and savings constraints in shaping responses to shocks in transfer timing.

Third, our study advances the literature on seasonality, poverty dynamics, and food

insecurity. A large literature studies seasonality and consumption smoothing in agrarian

economies, where predictable fluctuations in income and prices generate recurrent cycles

of food insecurity and borrowing (e.g., Paxson 1993; Devereux et al. 2012; Kaminski et al.

2016), with households only partially adapting (e.g., Basu and Wong 2015; Fink et al.

2020). A related strand of work analyzes the dynamics of poverty (Christiaensen and

Shorrocks 2012; Addison et al. 2009) and food insecurity (Barrett 2010), with recent

evidence highlighting the importance of short-term (monthly) variations (Merfeld and

Morduch 2022). Our data allow us to go a step further by analyzing high-frequency

fluctuations in food consumption, food insecurity, and other outcomes within the monthly

aid cycle. Unlike the seasonality literature, which focuses on anticipated patterns, we

isolate the impact of unexpected and quasi-random shifts in the timing of income, holding

its level constant.

Fourth, our findings contribute to the growing literature on the link between cash

transfers and credit. Angelucci (2015) and Gazeaud et al. (2023) examine theoretically

and empirically how future cash transfers can be used as a collateral to finance migration.

On the supply side, Torkelson (2020) shows how microfinance institutions in South Africa

targeted the recipients of government-guaranteed cash transfers to offer credit, using

transfers as a collateral to secure credit. Our results demonstrate that refugees leverage

cash transfers as collateral to cope with idiosyncratic shocks. However, this strategy

comes at a high cost, as indebted households must accept higher prices from shopkeepers,

who also act as their credit providers. More generally, our study contributes to the

literature on shocks and coping strategies (Dercon 2002) by examining how households

cope with liquidity shocks within a humanitarian economy.
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Finally, our study contributes to the growing literature on the market effects of cash

transfers, which documents spillover effects on businesses (Egger et al. 2022; Delius and

Sterck 2024) and prices (D’Aoust et al. 2018; Cunha et al. 2019; Filmer et al. 2023). It

also complements the literature on the short-term effects of food stamps on US prices

(Hastings and Washington 2010; Goldin et al. 2022). While most of these studies focus

on the effects of changes in the amount or coverage of transfers, we show how variation in

the timing of cash delivery, without changes in value, affects local prices. More generally,

our study offers insights into how market dynamics evolve within the monthly aid cycle

in a humanitarian economy.

The paper is structured as follows. Section 2 provides background on humanitar-

ian assistance and the living conditions of refugees in Kakuma and Kalobeyei. Section

3 introduces the data sources and survey design. Section 4 presents the analysis of

household-level data, while Section 5 examines price dynamics. Section 6 discusses the

welfare implications of our findings, and Section 7 concludes.

2 Context

Kakuma town is located in Turkana County, an arid area in north-western Kenya bor-

dering Uganda, South-Sudan, and Ethiopia. The Kakuma camp was established there

in 1992 due to the arrival of South-Sudanese refugees escaping the civil war (Jansen

2018). Over the years, recurrent violence and climatic shocks in the region have driven

tens of thousands of additional refugees to the camp. To address this growing influx,

UNHCR together with the Kenyan Government have expanded the camp multiple times

and, in 2016, they opened the Kalobeyei settlement a few kilometers away from Kakuma

(MacPherson and Sterck 2021).

The Kakuma camp and Kalobeyei settlement are often regarded as a single large

camp due to their close proximity, shared environment, and joint administration by the

same UN and government offices. By the end of our fieldwork, in late October 2023, the

combined population of Kakuma camp and Kalobeyei settlement reached 270,000 people,

making the camp the third largest in the world and the second in Africa (UNHCR 2023).

Almost one in two refugee households in Kakuma camp and Kalobeyei settlement were

from South Sudan (49%). The camp also hosted a significant number of Somali (16%)

and Congolese (10%) households. In October 2022, 81 percent of the refugee population

lived in the Kakuma camp, while 19 percent resided in the Kalobeyei settlement.

The refugee population across both sites faces significant socioeconomic challenges,

including a high dependency ratio, low employment rates, and a heavy reliance on human-

itarian aid (Bruni et al. 2024). Households are typically large, averaging 7.3 members,

with children accounting for approximately 60% of the population. Kenya’s encampment

policy restricts refugee freedom of movement and access to formal employment. Only 40%
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of households in Kakuma and Kalobeyei have at least one adult earning an income, and

the few adults who work earn less than USD 50 per month on average. The majority of

households depend on humanitarian assistance—food assistance in particular—to survive.

Food assistance represents approximately 68% of total income per capita in Kakuma and

Kalobeyei.

In both sites, the World Food Programme (WFP) oversees the distribution of food

assistance, aiming to provide 2100 calories per person per day. However, funding shortfalls

often result in reduced food assistance. Between October 2022 and June 2023, food

assistance provided about 80% of the target level of 2100 calories per person per day.

From July 2023 onward, humanitarian assistance was further reduced by approximately

20%. We study the impact of this aid cut in Bruni and Sterck (2025).

The modalities of food distribution vary between sites.6 During our study, households

registered in Kakuma received a mix of in-kind food assistance (∼60% of total value)

and cash transfers (∼40% of of total value). A typical in-kind food basket included 6.51

kilograms of grains (such as maize, sorghum, wheat, or rice), 1.86 kilograms of pulses

(beans or split peas), and 1 liter of oil. In-kind distributions in Kakuma consistently oc-

curred during the first week of each month. In addition, households registered in Kakuma

received monthly cash transfers that are delivered via SIM cards and are restricted. The

money can only be used to purchase food items from WFP-contracted shops (Siu et al.

2023; Delius and Sterck 2024).7

Households registered in Kalobeyei received cash transfers only. For most households,

transfers are delivered via bank cards and are unrestricted, allowing households to spend

the money in any shop and on any items. The system also enables cash withdrawals for

purchases with hard cash. A smaller subset of households, mainly those without adults,

received restricted cash transfers on SIM cards.8

Cash transfers in Kakuma and Kalobeyei were consistently delayed during our study,

often by several days (Figure 1). According to WFP’s Standard Operating Procedures

(SoPs), restricted cash transfers in Kakuma were scheduled to be distributed on the

23rd of each month. However, delays occurred in ten out of the twelve months, with an

average delay of five days and a maximum delay of 15 days (s.d. = 4.2). In Kalobeyei,

cash transfers were supposed to be distributed on the 11th of each month as per the SoPs.

Despite this, delays were recorded every month for both cash transfer programs. For the

6Due to mobility between the sites after registration, a number of households receive assistance
modalities that do not align with their current place of residence. In Kakuma, 83% of households
received a combination of in-kind food rations and restricted cash transfers, while 17% received cash
transfers only. In Kalobeyei, 94% of households received cash transfers exclusively, while the remaining
6% also received in-kind food rations.

7The cash transfer amount in Kakuma was KES 850 (USD 7.1) per person per month from October
2022 to June 2023, and KES 450 (USD 3.8) per person per month from July 2023.

8In October 2022, the cash transfer amount in Kalobeyei was KES 2,000 (USD 17) per refugee per
month. By July 2023, this amount was reduced to KES 1,600 (USD 13) per refugee per month.
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unrestricted cash program, the average delay was 12 days (min. = 5, max. = 22, s.d.

= 5.3). For the program of restricted transfers, the average delay was even longer, at 16

days (min. = 5, max. = 23, s.d. = 4.3).

The primary reason for delays in cash transfers is that bureaucratic procedures are

taking longer than planned, making them unpredictable for households. Each month,

four steps involving various UN agencies and NGOs must be completed before transfers

are delivered. The first step, referred to as “proof of life”, involves the UNHCR and WFP

sub-offices in Kakuma, along with their partners managing food distribution. They verify

whether beneficiaries are still alive and residing in either the Kakuma refugee camp or

the Kalobeyei settlement, requiring the fingerprints of at least one household member.

The proof of life is conducted during in-kind distribution in Kakuma and during the

last week of each month in Kalobeyei. The main output of this step is the generation

of a distribution list containing all beneficiaries, which is then submitted to the WFP

office in Nairobi. According to SoPs, this first step is supposed to take between 1 and 4

days; however, during our study, it took an average of 9 days. The second step involves

cross-checking the submitted distribution list, creating a payment list, and submitting it

to WFP’s Programme team. This task, carried out by the WFP Supply Chain team in

Nairobi, is expected to take one working day. On average, it took 1.3 days during the study

period. In the third step, WFP’s Programme team reviews the payment list, releases the

down payment, and finalizes a new list to submit to the finance team. According to SoPs,

this step should also take one day, but it averaged 2.7 days during our study. Finally, the

fourth step requires the finance team and business partners at Equity Bank and Safaricom

to disburse funds to beneficiaries, a process that should take three days according to SoPs.

However, the average time for this step extended to 6.2 days. According to SoPs, in the

worst-case scenario, all four steps combined should take no more than 9 days. Yet, during

our data collection year, the process lasted nearly 20 days on average (19.6), a timeline

consistent with previous years.

Importantly, the delays we study are neither unique to Kakuma nor limited to the

period of our data collection. Aid delays were already widespread before our research

began and continue to affect refugee populations in Kenya and beyond. Across Kenya,

more than half a million refugees are affected by delayed assistance. Globally, aid delays

have been widely documented in both refugee and non-refugee settings (Lentz et al. 2013;

Nikulkov et al. 2016).

3 Data

Between September 2022 and November 2023, we conducted three complementary data

collection activities: (1) a high-frequency household survey, (2) a high-frequency price

survey, and (3) in-depth qualitative research.
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Figure 1: Cash transfer delays in Kakuma and Kalobeyei
Data source: WFP distribution dates.

First, we aimed to collect high-frequency data from a representative sample of 622

South-Sudanese households.9 Our objective was to collect 10 waves of data for each

household, totaling 6220 interviews. Data collection started on the 6th of October 2022

and finished on the 27th of September 2023. To ensure the highest data quality on

consumption and food security, interviews were conducted with the household member

responsible for meal preparation. The data were collected by trained refugee enumerators

on survey tablets.

Each wave lasted exactly four weeks and was divided into eight three-day intervals,

with Sundays excluded from the survey protocol. Before the first wave, households were

randomly assigned to one of these intervals, which determined their interview schedule

for all subsequent waves. We employed two strategies to maximize variation in survey

days for each household across waves. First, each wave spanned 28 days, while a typical

month averages 30.4 days. Second, throughout the data collection period, we scheduled

four two-week breaks and one one-week break. These two factors introduced variation in

interview timing. For example, households assigned to the first three-day window were

interviewed around October 6-8 (Wave 1), November 17-19 (Wave 2), December 15-17,

January 26-28, March 2-4, April 13-15, May 11-13, June 22-24, July 20-22, and August

31 to September 1 (Wave 10). Our analysis leverages this exogenous variation in survey

days for each household across waves. Overall, 91% of the interviews were conducted

within the assigned three-day windows, while 9% fell outside of them. In the analysis, we

address this non-compliance using instrumental variable regression (see Section 4.1 for

details).

Attrition was minimal in this study, with only 34 out of 622 households (5.4%) either

refusing to participate or relocating from Kakuma during the data collection period.

Attrition is not correlated with the random assignment of interview dates (p-value =

0.52). When households dropped out, they were replaced by their nearest neighbor, who

9In the first wave, we also collected data on representative samples of Congolese and Somali house-
holds (see Bruni et al. 2024 for details).
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was assigned a new identifier and is treated as a distinct household in the analysis. In

total, our full sample includes 656 households, of which 588 completed all 10 waves, 34

attrited during the one-year survey period, and 34 are replacements. The results remain

consistent even when excluding attrited or replacement households from the analysis (see

Appendix Table A.8).

In parallel with the household survey, we conducted a high-frequency price survey

of food, beverages, and non-food items in both Kakuma refugee camp and Kalobeyei

settlement. Data collection started on the 27th of October 2022 and finished on the

27th of September 2023. Price data were collected weekly from shopkeepers in the main

market areas of the four camps of Kakuma and the three villages of Kalobeyei. The survey

covered 70 different types of food items.10 A full assessment took a week to complete.

The data are used to analyze the market effects of aid distribution and aid delays, and

more generally, to study how prices evolve throughout the monthly aid cycle.

Finally, we also conducted more than 250 in-depth interviews before and after the

quantitative surveys, which offer insights into the broader economic challenges faced by

refugee communities and their coping strategies. The qualitative work was organized in

two phases. In September 2022, we conducted 70 semi-structured interviews with refugees

and shop owners to explore economic activities, resources, consumption patterns, and cop-

ing strategies. These interviews, along with focus group discussions with our enumerators

informed the development of the quantitative surveys. In October and November 2023,

we followed up with 134 one-off interviews with refugees, shopkeepers, wholesalers, and

key informants. In the same period, we also conducted a food security journaling com-

ponent with six South-Sudanese households from Kakuma and Kalobeyei, interviewing

them two to three times per week over a month to understand how they manage food

supplies. We use the qualitative data to triangulate results, examine perceptions, and

explore mechanisms of impact.

4 Analysis of Household Data

4.1 Identification Strategy

The analysis of high-frequency household data focuses on two key questions: (1) Can

households effectively smooth their consumption and other outcomes throughout the aid

cycle? (2) Do delays in cash transfer delivery affect households’ ability to smooth their

consumption and other outcomes?11 To address these questions, we estimate the following

10Different quantities of the same product are considered separately. For instance, maize is typically
sold per kg or in bags of 45kg. These are considered as separate goods in the analysis.

11Because all households in our sample are sometimes affected by aid delays, we cannot compare
counterfactual worlds with and without delays. Instead, using household fixed effects, we study how
consumption smoothing is affected when aid is delayed.
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regression equation:12

Yi,t = β0 + β1Daysi,t + β2Cash delayi,t + δT Xi,t + γHHi + ϵi,t, (1)

where Yi,t represents the outcome of interest for household i at time t.

The variable Daysi,t denotes the number of days since the last transfer was received,

either cash or in-kind. It is set to zero on the distribution day and increases by one unit

each subsequent day until the next distribution day. Figure 3 shows the distribution of

this variable by location.13 The coefficient β1 measures households’ ability to smooth

consumption and other outcomes between transfers.14

The variable Cash delayi,t measures the number of days by which a cash transfer is

overdue. It takes the value zero before the expected delivery date, equals one on the first

day after the due date if the transfer has not yet arrived, and increases by one for each

additional day until the transfer is delivered.15 The coefficient β2 captures whether the

outcome variables are specifically impacted during delays.

The coefficients β1 of the smoothing variable and β2 of the delay variable should be

interpreted jointly, as illustrated in Figure 2. Mechanically, there is indeed a strong

correlation between these variables. As aid delays increase, the number of days since the

last transfer should also rise. In our data, the correlation coefficient between Daysi,t and

Cash delayi,t is 0.57. As such high correlation between explanatory variables of interest

could create a problem of multicollinearity, we perform robustness checks by re-estimating

regressions where smoothing and delay variables are included separately. To avoid omitted

variable bias, the results of these regressions should only be interpreted if the coefficients

of the excluded variables are close to zero and insignificant in the full specification.

Figure 2 illustrates key scenarios for an outcome variable such as consumption, which

is expected to decrease over the aid cycle and in response to delays. If β1 < 0 but β2 = 0,
households are unable to smooth consumption over the aid cycle, but aid delays do not

have a distinct impact. Importantly, delays still matter indirectly, as each additional

day without aid further reduces consumption. If β1 = 0 but β2 < 0, households are

able to smooth consumption over the aid cycle, except when aid is delayed, which leads

to a progressive drop in consumption. If β1 < 0 and β2 < 0, households face two

12We did not register a pre-analysis plan (PAP) because data on delays, our key source of identifying
variation, only became available after data collection was completed.

13Food consumption indicators and the measures of sleep quality and moods relate to the day preceding
the survey. For these outcomes, Daysi,t is set to zero if distribution occurred the day before the survey.
In our main specification, we exclude the few observations recorded on transfer days, as it is unclear
whether they belong to the delay period. The results remain similar when these observations are included
(Appendix Table A.9).

14For simplicity, this specification implicitly assumes that consumption smoothing is similar after cash
and in-kind transfers. We test this assumption and find supporting evidence in Appendix Table A.10.

15As a robustness check, we also test a specification where Cash delayi,t is a binary variable, finding
similar results (Appendix Table A.13).
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challenges: an inability to smooth consumption over the aid cycle and an additional

decline in consumption due to aid delays. In the most optimistic scenario, consistent

with the Permanent Income Hypothesis, β1 = β2 = 0, indicating that households fully

smooth consumption and are unaffected by delays (not shown in the figure).

The two variables of interest depend on two sources of variation: aid distribution

dates and survey dates. We exploit the randomization of survey dates and quasi-random

variation in distribution dates to estimate regression coefficients.

Aid distribution dates are plausibly exogenous to the outcomes of interest. A total of

36 different cash transfers were organized by WFP and its partners during the one-year

study period.16 Importantly, the timing of cash distributions was not tailored to indi-

vidual households and did not depend on the socioeconomic conditions in the camp. As

detailed in Section 2, cash transfer dates are set in WFP’s standard operating procedures

but subject to bureaucratic contingencies. This makes the occurrence of delays plausibly

exogenous to household-level outcomes. In Appendix Table A.1, we also provide evidence

that delays are uncorrelated with the time of the year, weekends or holiday periods,

weather data, or the KES-USD exchange rate.

Randomly assigned interview dates are also exogenous. To be sure, actual interview

dates may be endogenous. For instance, the poorest households might be more likely to

postpone interviews during delays if they feel too weak or stressed to participate. Con-

versely, they might prioritize participation to receive the study compensation. To address

this potential endogeneity concern, we exploit the random assignment of interview dates.

As detailed in Section 3, each survey wave was organized over four weeks, divided into

eight blocks of three consecutive days, with Sundays excluded. Households were ran-

domly assigned to one of these 3-day blocks at the start of the fieldwork. Appendix Table

A.2 demonstrates that treatment assignment is orthogonal to 21 baseline variables, with

an F -test of joint orthogonality yielding a p-value of 0.96 using randomization inference

(Kerwin et al. 2024). This confirms that the randomization process successfully generated

exogenous variation. Consequently, the assigned interview day—defined as the midpoint

of the 3-day block—is an exogenous variable which we use to construct exogenous instru-

ments for our two variables of interest, denoted DaysIV
i,t and Cash delayIV

i,t .
17 We use these

variables as instruments to estimate Equation (1). The compliance rate with random as-

signment was very high, with 91% of interviews conducted within the randomly assigned

3-day windows. As a result, the first-stage regressions are strong, with Kleibergen-Paap

F -statistics exceeding 100 in most specifications (Lee et al. 2022). Results are consistent

16There are three cash transfer modalities (restricted cash transfers in Kakuma, unrestricted cash
transfers in Kalobeyei, and restricted cash transfers in Kalobeyei) and 12 transfers per year per modality.

17For instance, while Daysi,t measures the number of days between the actual interview date and

the most recent aid distribution, DaysIV
i,t measures the number of days between the randomly-assigned

interview date and the most recent aid distribution. Similarly, Cash delayIV
i,t measures the number of

days by which the cash transfer was overdue on the randomly-assigned interview date.
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Time

Yi,t
Transfer Transfer

Delay

(a) β1 < 0, β2 = 0. Consumption decreases linearly over the aid cycle.

Time

Yi,t
Transfer Transfer

Delay

(b) β1 = 0, β2 < 0. Decline when aid is delayed.

Time

Yi,t
Transfer Transfer

Delay

(c) β1 < 0, β2 < 0. Consumption decreases linearly over the aid cycle, with
additional decline when aid is delayed.

Figure 2: Smoothing and delays for different values of β1 and β2.
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Figure 3: Distribution of the number of days since the last transfer

when using the reduced form, as shown in Appendix Table A.14.

Benchmark regressions include a vector Xi,t of control variables that are expected

to predict the outcomes.18 All regressions also include household fixed effects. While

the inclusion of control variables and fixed effects is not necessary to obtain unbiased

coefficients, they are added to the regressions to improve precision. As shown in Appendix

Tables A.6 and A.7, the results remain virtually unchanged when controls or fixed effects

are omitted.

We cluster standard errors at two levels. First, the household level, which is the unit of

observation repeatedly surveyed over time and the level at which serial correlation in the

error term is most likely to arise. Second, the survey date by camp of registration, because

households registered in the same camp and interviewed the same day will have the same

treatment status. Conclusions are similar if we consider only one level of clustering or

use robust standard errors (Appendix Tables A.15 and A.16).

The main analysis focuses on 23 outcome variables, organized into four categories (see

18The control variables include household size, the number of adults, the number of children in school
(to account for potential effects of free school meals on consumption measures), the number of jobs per
capita, the value of the harvest during the four weeks preceding the survey, a dummy variable indicating
whether the household experienced a shock in the four weeks preceding the survey, a dummy variable for
whether behavioral games were conducted at the end of the survey, the number of individuals registered
on the household’s ration cards, the per capita value of in-kind assistance received during the most recent
distribution, and binary and running variables identifying observations before and after the 3th of July
2023 (a significant aid cut occurred on that day, see Bruni and Sterck (2025) for details). See Table A.3
for a detailed description of these variables.
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Section 4.2). To address concerns about multiple testing, we report sharpened q-values in

the main analysis to control for the false discovery rate (Benjamini et al. 2006; Anderson

2008). All p-values of the regression coefficients shown in the main analysis of household

data are considered together when estimating q-values.

We examine heterogeneous treatment effects based on the camp where households

resided and the type of aid they received at baseline. In Kakuma, most households receive

humanitarian assistance twice per month—once in-kind and once in cash. By contrast,

households in Kalobeyei typically receive cash transfers once per month. Indebtedness

is significantly higher in Kalobeyei, as households use the SIM or ATM cards on which

they receive aid as collateral to access credit. Since cash assistance amounts are higher in

Kalobeyei, the value of the collateral is also greater, enabling shopkeepers to grant higher

levels of debt. Consequently, we re-estimate Equation (1) separately for households in

Kakuma and Kalobeyei, as well as for those receiving in-kind rations versus cash transfers

only at baseline.

We conduct multiple tests to assess the robustness and consistency of benchmark re-

sults. Specifically, we re-estimate Equation (1) without control variables, without fixed

effects, excluding both attrited households and replacement households, including trans-

fer days, and considering smoothing and delay variables separately. Additionally, we test

extended specifications that account for potential differences in consumption smoothing

following cash and in-kind transfers, and for non-linearities in consumption smoothing

and in the impact of delays. We consider an alternative definition of the delay variable,

as a dummy. We also estimate reduced-form regressions. We compare standard errors

obtained with different levels of clustering, and with heteroskedasticity robust standard

errors. The results across these various specifications are largely consistent and are pre-

sented in the Appendix. Instances where results are less robust are highlighted and

discussed in Section 4.5.

4.2 Outcome Variables

Humanitarian assistance in refugee camps is typically distributed on a monthly cycle, and

our objective is to capture significant changes occurring within this short time frame.

To this end, our questionnaire was specifically designed to track daily fluctuations in

consumption patterns, coping strategies, and well-being. The effects of aid delays are

expected to be short-lived, with households experiencing particular hardship for a few

days during the delay but generally returning to their baseline conditions once aid is

delivered. Consequently, our analysis focuses on variables with a recall period of no more

than one day.

In the main analysis, we consider 23 outcome variables, which are classified in four

categories. The construction of these variables is described in details in Appendix Table
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A.4, with descriptive statistics provided in Appendix Table A.5.

1. Food consumption: We collected detailed data on food consumption during the day

prior to the survey, including food eaten at home, away from home, and school meals,

which we use to construct six outcome variables. To measure food consumption, we use

daily calories per capita, the value of food consumption per capita, and a binary variable

equal to one if the household ate two or more meals and zero otherwise. To measure

dietary diversity, we use FAO’s Household Dietary Diversity Score (HDDS) (Kennedy

et al. 2011). The score counts the number of types of food that a household ate the

day before the survey, out of 12 different categories. Building on the work of Kraay

et al. (2024) and Sterck (2024), we also consider the number of days that households

need to consume 2100 calories per capita—WFP’s daily target. This latter indicator is

a distribution-sensitive measure of caloric intake, giving more weight to households with

low consumption levels. Finally, we use FAO’s Household Food Insecurity Access Scale

(HFIAS) with a one-day recall period to measure food insecurity (Coates et al. 2007).19

2. Stocks, debts, and assets: Common strategies to cope with shocks include using

food stocks, taking up debt, and using savings or reselling assets. Our questionnaire

included questions on food stocks related to maize, sorghum, rice, wheat, pasta, and

oil. We aggregate the weight of these stocks in kilograms (kg) and their value in USD.

Previous research highlights that debt is a particularly prevalent coping strategy in the

Kakuma camp and Kalobeyei settlement (Bruni et al. 2024; Siu et al. 2023). The primary

sources of debt are food retailers, who often provide food on credit but typically hold the

household’s SIM or ATM card used for receiving food assistance as collateral. In our

analysis, we examine both the per capita value of debt provided by food retailers and the

total per capita value of debt, including from other sources. Using savings or reselling

assets are also common strategies in case of shocks. We measure the value of assets and

savings by aggregating the value of 24 types of physical assets (e.g., televisions, mobile

phones, tables, chairs, cooking pots), animals (mainly chickens, ducks, and doves), and

self-reported savings.

3. Mental well-being, time and risk preferences: We analyze six variables to inves-

tigate the effects of aid distribution and delays on mental well-being, time preferences,

and risk preferences.20 Mental well-being is assessed through self-reported measures of

life satisfaction and sleep quality, both rated on a Likert scale from 1 to 5. Additionally,

19In the first survey wave, the recall period for the HFIAS was 28 days; consequently, this wave is
excluded from analyses involving this indicator.

20This module, as per the rest of the survey, was administer to the household member responsible for
meal preparation.
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we compute a “mood score” based on nine questions from the World Health Organiza-

tion’s Study on global AGEing and adult health (WHO-SAGE). These questions inquire

whether participants experienced various moods on the day prior to the survey, such as

enjoying activities or feeling worried, rushed, or calm (Kowal et al. 2012). Responses

are binary and aggregated to create a score ranging from 0 (poor mood) to 9 (excellent

mood) (Taquet et al. 2020).

We measure time and risk preferences using incentivized games. Time preferences are

captured by estimating respondents’ Required Rate of Return (RRR) through five trade-

off questions, where participants choose between receiving 500 Kenyan Shillings (KES) in

two months or a smaller amount in one month (Cohen et al. 2020; Andreoni and Sprenger

2012). The RRR measures preference of the present, and is proportional to the discount

rate under specific assumptions. Additionally, we examine a binary choice between re-

ceiving KES 200 immediately or KES 300 in one month.21 To measure risk preferences,

participants responded to three questions involving a choice between a guaranteed pay-

ment of KES 200 or a larger amount with a 50% probability of payout (Dave et al. 2010).

Based on their responses, we categorize participants into four groups according to their

level of risk tolerance.

4. Mathematics, memory, and cognitive abilities: We used five games to assess partici-

pants’ abilities in mathematics, memory, and cognitive tasks. In each wave, mathematical

ability was tested using three arithmetic questions related to common market transac-

tions.22 The number of correct responses is used as the outcome variable.

The remaining four games were played directly on the tablet, and the outcome vari-

ables are the number of correct responses for each game. Memory was assessed using an

adaptation of the Simon memory game, following Carvalho et al. (2016). Participants

were shown sequences of colored shapes of increasing length and were asked to replicate

the sequence from memory. Selective attention and inhibitory control were measured

using the Flanker Task (Eriksen and Eriksen 1974). Participants were presented with a

series of five arrows pointing either left or right and had to indicate the direction of the

central arrow. Sustained attention was assessed using the Psychomotor Vigilance Task

(PVT), where participants were shown sequences of letters (H, O, X, or L) on the screen

and had to click as quickly as possible when the letter “O” appeared (Dinges and Powell

1985). Finally, the Hearts and Flowers Task (HFT) was used to measure participants’

ability to process congruent and incongruent information (Davidson et al. 2006). This

21For logistical reasons, the incentive payment was based on this specific question. Respondents
preferring the immediate payment received it on the spot, while those opting for the larger amount were
paid during the next survey wave. Although the questionnaire script did not reveal that this question
determined the incentive payment, participants may have inferred this over time as the survey was
repeated multiple times. Results are therefore likely more salient with this variable.

22For example: “One bag of rice costs KES 2800, and one fish costs KES 250. You buy one bag of
rice and three fish. How much do you have to pay?”
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game consists of three parts:

1. Congruent Information: Participants were shown an “O” on either the left or right

side of the screen and had to click the corresponding button (10 rounds).

2. Incongruent Information: Participants were shown an “X” on either side of the

screen and had to click the opposite button (10 rounds).

3. Mixed Condition: Participants responded to both congruent and incongruent stim-

uli in a sequence (20 rounds).

The PVT and HFT were only introduced in the sixth wave and, as a result, the number

of observations and statistical power are reduced.

4.3 Results

Benchmark results for consumption outcomes are presented in Table 1. Panel A estimates

Equation (1), including both smoothing and delay variables into the regressions. Panels

B and C explore the effects of smoothing and delay variables separately. These short

specifications reduce multicollinearity but introduce a risk of omitted variable bias if

excluded variables impact the outcomes. The results in Panels B and C should only be

interpreted if the coefficients of the excluded variables are statistically insignificant and

close to zero in Panel A.

Overall, regression results indicate that delays have a substantial negative impact

on food consumption and food security. In Panel A, the regression coefficients for the

smoothing variable are close to zero, much smaller in magnitude than those for the delay

variable, and statistically insignificant based on sharpened q-values. This null result

suggests that households successfully smooth consumption between aid transfers in the

absence of delays. Consequently, the results in Panel C for consumption outcomes can

be interpreted with confidence. The coefficients for the delay variables in Panels A and C

have similar signs and magnitudes but are estimated with greater precision in Panel C.

When aid is delayed, refugees are forced to reduce consumption. Each additional day

of delay reduces calorie intake by about 12 calories per person per day. Although this

effect may appear modest, the consequences for households are substantial because the

impact accumulates with each passing day, and average calorie intake is already low in

the absence of delays: only 1,962 calories per person per day. To illustrate the magnitude

of impacts, we report the predicted effects of both the average delay (11 days) and the

longest observed delay (23 days). Our regression model predicts that by the end of the

average delay, calorie consumption falls by 137 calories, or 7 percent. During the longest

observed delay, the model predicts a decline of 286 calories, or 15 percent.
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These results align with the second example in Figure 2, which depicts relatively stable

consumption and food security outcomes during the aid cycle, except when aid is delayed.

This pattern is inconsistent with both the PIH and behavioral models of intertemporal

choice, but consistent with the presence of binding credit and saving constraints.

The effects of delays are consistent across other food consumption indicators. The

average delay reduces the average value of daily consumption by approximately USD

0.06 (9%), while the longest observed delay lowers it by about USD 0.12 (18%). The

percentage of households eating fewer than two meals per day increases by 4 percentage

points with an average delay, and 8 percentage points with the longest delay.

Delays also significantly worsen dietary diversity and food insecurity. Delays increase

the average number of days that households need to consume 2100 calories per capita. Our

data show that, in the absence of delay, refugee households require 1.6 days on average

to reach WFP’s objective of having 2100 calories per member per day. This increases by

0.14 days (9%) with an average delay and 0.29 days (19%) with the maximum delay.

The comparison of results across Panels A, B, and C underscores the importance

of accounting for disruptions in program delivery when assessing households’ ability to

smooth consumption. Ignoring aid delays, as in Panel B, suggests that refugees struggle to

smooth consumption throughout the aid cycle. However, when aid delays are considered

(Panels A and C), we find that refugee households generally manage to smooth consump-

tion effectively, except when transfers are delayed. Theoretical and policy implications

are very different, as discussed in the conclusion of this article.

The inability of refugees to smooth consumption when facing aid delays was frequently

reported during qualitative interviews. When asked about the main challenge linked to

aid, a male refugee from Ethiopia living in Kalobeyei reported: “The major challenge is

the delay of aid money, people are dependent on the cash assistance.” When asked the

same question, a female refugee from DRC and living in Kakuma reported: “the main

issue that I can say is the aid delays.” When asked about the most difficult time of

the month, a male refugee living in Kalobeyei and of Congolese origin told us: “This

is mainly when our aid money delays. When this happens we face difficulty in getting

food. I remember last month for example the money was delayed by many days, up to the

extent where the shopkeeper did not want to give us food. It was really hard for me and

my family to get food but we thank God we managed to survive.” Perhaps most strikingly,

a male Ethiopian refugee living in Kalobeyei told us: “There were many people, families,

who were almost to die because of the delay of cash transfers. They should release the

money at the right time. Many children could die if the money delays.”

Table 2 presents the estimated effects of aid delays on food stocks, debt, and assets.

For food stocks, the regression coefficients of the smoothing variable are statistically sig-

nificant both when stocks are expressed in kilos and in USD. By contrast, the coefficients

of the delay variable are small and statistically insignificant once the smoothing variable
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Table 1: Impacts of aid distribution and aid delays on food indicators

Food consumption p.c. Food insecurity
Calories USD > 2 meals Dietary days/ HFIAS
(kcal) diversity 2100 kcal score
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 1.159 0.000368 -0.000471 0.0000653 -0.000107 0.00793

(2.610) (0.000903) (0.00106) (0.00279) (0.00440) (0.00505)
[0.933] [0.933] [0.933] [1] [1] [0.318]

# days of delay -13.78∗∗∗ -0.00578∗∗∗ -0.00291∗ -0.0114∗∗ 0.0127∗ 0.0114
(4.445) (0.00150) (0.00171) (0.00470) (0.00757) (0.00849)
[0.016] [0.002] [0.26] [0.069] [0.261] [0.381]

Kleibergen-Paap F-statistic 221.3 221.3 221.3 221.3 218.1 179.1

Panel B: Smoothing only
# days since last transfer -3.457∗ -0.00157∗∗ -0.00144∗ -0.00375∗ 0.00417 0.0119∗∗∗

(1.850) (0.000679) (0.000842) (0.00208) (0.00292) (0.00395)
[0.218] [0.086] [0.26] [0.235] [0.368] [0.018]

Kleibergen-Paap F-statistic 502.9 502.9 502.9 502.9 500.9 533.7

Panel C: Delay only
# days of delay -12.43∗∗∗ -0.00535∗∗∗ -0.00345∗∗ -0.0113∗∗∗ 0.0126∗∗∗ 0.0206∗∗∗

(3.082) (0.00110) (0.00136) (0.00342) (0.00488) (0.00673)
[0.001] [0.001] [0.057] [0.009] [0.055] [0.016]

Kleibergen-Paap F-statistic 681.7 681.7 681.7 681.7 677.7 566.9

Household fixed effects Yes Yes Yes Yes Yes Yes
N 6178 6178 6178 6178 6158 5557
Mean if no delay 1962.4 0.675 0.536 4.789 1.560 4.522

Notes: Instrumental Variable (IV) regressions estimating Equation (1). Outcome variables are de-
fined in Appendix Table A.4. All regressions include household fixed effects and control variables,
as specified in Appendix Table A.3. Variables that depend on the actual interview dates are in-
strumented using their counterparts constructed based on the randomly-assigned interview dates.
Standard errors are clustered at the household level, and at the survey date by camp of registration
level. Anderson (2008) sharpened q-values are shown in square brackets. Statistical significance
levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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is included (Panel A). These results are consistent with the first example in Figure 2.23

Each additional day without receiving food assistance reduces food stocks by about 0.5

kg or USD 0.6 per capita. This implies that food stocks fall by roughly 25 percent after

two weeks and by 50 percent after four weeks, illustrating the steady depletion of stocks

over the aid cycle.

Results show that households rely on debt to cope with delays (Table 2, Columns

3 and 4). The coefficient of the smoothing variable is insignificant and close to zero in

Panel A, indicating that debt levels remain relatively stable throughout the monthly aid

cycle in the absence of delays. However, when cash assistance is delayed, households

increase their borrowing from shopkeepers by an average of USD 2.3 per person (6%)

after an average delay (11 days) and USD 4.9 per person (13%) after the longest delay.

These amounts are substantial relative to the monthly value of food assistance (USD 17

per person at baseline). Food retailers are the main provider of credit in Kakuma and

Kalobeyei, with 95% of households in our sample having contracted a debt with their

shopkeeper and 93% of total household debt originating from food retailers.

Households do not seem to rely on assets and savings to cope with aid delays. Based

on sharpened q-values, regression coefficients of the smoothing and delay variables are

statistically insignificant in all specifications.

Qualitative data also indicate that aid delays are a key driver of widespread indebt-

edness. Many households reported falling into a debt trap during qualitative interviews.

When asked why she had gone into debt, a Somali refugee living in Kalobeyei explained:

“The debt I have is only for food, and my debt amounts to almost fifty thousand [KES]. It

is because of the delay of aid. That is the major reason for my debt.” Similarly, a female

refugee from DR Congo living in Kalobeyei shared: “When I came in the camp, my aid

card was in my hands, but I needed food because of delays and there was no way for the

shopkeeper to give me food unless I gave my card as guarantee. Unfortunately, I was

not able to repay the debt because I do not have any other source of income.” The link

between aid delays and indebtedness was repeatedly emphasized and, when discussing

ways to alleviate debt burdens, improving aid delivery was frequently mentioned as a

solution. A Somali female refugee living in Kalobeyei told us that to alleviate debts, UN

agencies should be: “Improving on the issue of aid delays. If there is an improvement

on the delay, it would address some of the problems. The delay of the money partly con-

tributes to the suffering of refugees.” In an interview, a Congolese male refugee residing

in Kalobeyei linked the issue of aid delays not only to food scarcity and indebtedness, but

also to limited dietary diversity: “I eat the same food because the fund is always sent late,

when we have already borrowed [...]. For example, last month, the July fund was sent in

August, imagine how people survived for the full of July. This delay is making us to have

23For food stocks, we therefore focus on Panel A, as interpreting the results in Panels B and C would
risk omitted variable bias.
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many debts at the shops.” Instances of credit rationing were consistently reported. As

put by a female South Sudanese refugee living in Kakuma: “Having a lot of debts is not

good, sometimes the shopkeeper will refuse to give you more credit because of high debts,

even if you are in need.”

Table 2: Impacts of aid distribution and aid delays on debt, assets and savings

Food stocks Debt p.c. (USD) Assets & savings
(kg) (USD) Food retailer Total (USD)
(1) (2) (3) (4) (5)

Panel A: Smoothing and delay
# days since last transfer -0.544∗∗∗ -0.595∗∗∗ -0.0217 -0.0371 -0.353

(0.107) (0.117) (0.0532) (0.0572) (0.652)
[0.001] [0.001] [0.845] [0.668] [0.791]

# days of delay 0.133 0.147 0.235∗∗ 0.249∗∗ 2.290∗

(0.176) (0.180) (0.108) (0.119) (1.295)
[0.611] [0.594] [0.105] [0.119] [0.23]

Kleibergen-Paap F-statistic 170.4 170.4 170.4 170.4 170.4

Panel B: Smoothing only
# days since last transfer -0.506∗∗∗ -0.553∗∗∗ 0.0456 0.0343 0.303

(0.0811) (0.0892) (0.0414) (0.0447) (0.815)
[0.001] [0.001] [0.508] [0.611] [0.853]

Kleibergen-Paap F-statistic 200.7 200.7 200.7 200.7 200.7

Panel C: Delay only
# days of delay -0.478∗∗∗ -0.521∗∗∗ 0.211∗∗ 0.207∗∗ 1.895

(0.129) (0.132) (0.0830) (0.0914) (1.605)
[0.003] [0.002] [0.054] [0.085] [0.471]

Kleibergen-Paap F-statistic 302.6 302.6 302.6 302.6 302.6

Household fixed effects Yes Yes Yes Yes Yes
N 6178 6178 6178 6178 6178
Mean if no delay 28.31 28.50 37.15 40.12 763.0

Notes: Instrumental Variable (IV) regressions estimating Equation (1). Outcome variables are de-
fined in Appendix Table A.4. All regressions include household fixed effects and control variables,
as specified in Appendix Table A.3. Variables that depend on the actual interview dates are in-
strumented using their counterparts constructed based on the randomly-assigned interview dates.
Standard errors are clustered at the household level, and at the survey date by camp of registration
level. Anderson (2008) sharpened q-values are shown in square brackets. Statistical significance
levels: * p < 0.1, ** p < 0.05, *** p < 0.01.

Tables 3 and 4 report the effects of aid delays on sleep quality, mood, happiness, time

and risk preferences, and various tests of math, memory, and cognitive abilities. Based

on sharpened q-values, most regression coefficients are statistically insignificant. Overall,

we find no evidence that these variables are impacted by delays.

Yet, during our qualitative research, refugee respondents frequently described the

severe impact of food insecurity and high debt levels on their mental well-being. When
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asked about the main consequences of food scarcity and indebtedness, one refugee female

from South Sudan living in Kalobeyei shared: “To me, sometimes I lock myself inside, and

I don’t sleep. Sometimes from 11pm, 12am to 3am I don’t sleep. I just keep thinking: what

kind of life is this?” Another female refugee from South Sudan but living in Kalobeyei

described the mental toll of hunger: “Sometimes you think until your mind is running

short of things to think. Sometimes you’re just silent [...] Sometimes you think to a point

when you find KES 50 and you just think of getting local alcohol and drink so that you

can sleep without thinking.” One refugee mother from South Sudan living in Kakuma

explained the impacts on her children: “When children sleep hungry, it might bring stress

to them [...] They get sick, and the sickness is of hunger because they lack energy in the

body and get weak due to hunger.” A male South Sudanese refugee residing in Kalobeyei

expressed high level of stress because of debt: “I can’t sleep well at night because I am

just thinking of a way to pay this debt. It has been something frustrating and I am

working hard because I want to clear all this debt.” For some, the psychological toll of

debt was overwhelming. When asked how she felt after accumulating a large amount of

debt, another female refugee from South Sudan and living in Kalobeyei responded: “The

months are stressful because I have debt at the shop and I never cleared that. This affects

me a lot. When I think about it I feel like finishing myself.”

Several factors may explain the discrepancy between quantitative and qualitative re-

sults related to sleep and mental well-being. The null findings from regression analysis

could reflect a genuine absence of impact, while qualitative reports may be anecdotal.

Alternatively, the lack of quantitative impacts may result from measurement error, lead-

ing to attenuation bias (Hausman 2001). A third possibility is that our specification,

which focuses on short-term dynamics within the monthly cycle, cannot capture effects

that accumulate over time. For instance, aid delays cause debt to build up over months

or years, which qualitative evidence suggests may generate stress in the longer term, even

if short-term regressions fail to detect it.

Taken together, the analysis of household data shows that refugees are generally able

to smooth consumption between regular transfers, but delays have severe and widespread

effects: reducing food consumption, worsening food security, and increasing reliance on

debt. While our quantitative analysis cannot identify downstream impacts on mental

health and cognition, qualitative evidence indicates that food insecurity and unsustainable

debt burdens may translate into heightened stress and hardship.

4.4 Heterogeneous Effects

We examine heterogeneous effects across Kakuma and Kalobeyei to better understand

the mechanisms behind households’ inability to smooth consumption during aid delays.

Although the total monthly value of assistance is similar across sites, the modalities dif-
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Table 3: Impacts of aid distribution and aid delays on mental health, time and risk
preferences

Mental well-being Time preferences Risk pref.
Sleep quality Good mood Happiness Required Rate Payment Risk loving
Likert (1-5) score (0-9) Likert (1-5) of Return now (dummy) score (1-4)

(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.00265 0.00737 0.00288 0.000173 0.000210 -0.00103

(0.00181) (0.00545) (0.00181) (0.00113) (0.000677) (0.00116)
[0.356] [0.381] [0.314] [1] [0.98] [0.653]

# days of delay -0.000118 -0.00800 -0.00516 0.00176 0.000994 0.00184
(0.00337) (0.00982) (0.00370) (0.00208) (0.00124) (0.00228)

[1] [0.653] [0.379] [0.653] [0.653] [0.653]

Kleibergen-Paap F-statistic 221.3 221.3 169.3 171.0 170.4 170.4

Panel B: Smoothing only
# days since last transfer 0.00261∗ 0.00469 0.00141 0.000677 0.000495 -0.000502

(0.00144) (0.00412) (0.00148) (0.00101) (0.000599) (0.00101)
[0.235] [0.546] [0.614] [0.71] [0.653] [0.929]

Kleibergen-Paap F-statistic 502.9 502.9 199.3 201.2 200.7 200.7

Panel C: Delay only
Delayed cash transfer 0.00297 0.000579 -0.00193 0.00195 0.00123 0.000683

(0.00272) (0.00750) (0.00305) (0.00187) (0.00111) (0.00199)
[0.546] [1] [0.729] [0.576] [0.546] [0.951]

Kleibergen-Paap F-statistic 681.7 681.7 301.3 299.1 302.6 302.6

Household fixed effects Yes Yes Yes Yes Yes Yes
N 6178 6178 6173 6122 6178 6178
Mean if no delay 3.023 4.843 2.716 1.839 0.879 1.343

Notes: Instrumental Variable (IV) regressions estimating Equation (1). Outcome variables are de-
fined in Appendix Table A.4. All regressions include household fixed effects and control variables,
as specified in Appendix Table A.3. Variables that depend on the actual interview dates are in-
strumented using their counterparts constructed based on the randomly-assigned interview dates.
Standard errors are clustered at the household level, and at the survey date by camp of registration
level. Anderson (2008) sharpened q-values are shown in square brackets. Statistical significance
levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 4: Impacts of aid distribution and aid delays on memory and cognitive abilities

Math Memory Flanker Psychomotor Hearts &
test test task vigilance task flowers task

score (0-3) score (0-36) score (0-10) score (0-30) score (0-40)
(1) (2) (3) (4) (5)

Panel A: Smoothing and delay
# days since last transfer 0.000178 0.0109 -0.0000683 -0.00338 -0.0391∗∗

(0.00197) (0.0124) (0.00333) (0.00827) (0.0162)
[1] [0.653] [1] [0.933] [0.069]

# days of delay -0.00302 -0.00461 -0.00116 0.0218 -0.0105
(0.00353) (0.0234) (0.00560) (0.0148) (0.0270)
[0.653] [1] [1] [0.356] [0.941]

Kleibergen-Paap F-statistic 170.4 170.4 170.4 86.22 86.22

Panel B: Smoothing only
# days since last transfer -0.000687 0.00953 -0.000401 0.00211 -0.0418∗∗∗

(0.00160) (0.0100) (0.00288) (0.00694) (0.0155)
[0.933] [0.614] [1] [0.98] [0.045]

Kleibergen-Paap F-statistic 200.7 200.7 200.7 90.57 90.57

Panel C: Delay only
# days of delay -0.00282 0.00756 -0.00124 0.0187 -0.0462∗

(0.00287) (0.0187) (0.00494) (0.0124) (0.0265)
[0.614] [0.933] [1] [0.343] [0.254]

Kleibergen-Paap F-statistic 302.6 302.6 302.6 180.1 180.1

Household fixed effects Yes Yes Yes Yes Yes
N 6178 6178 6178 3069 3069
Mean if no delay 2.085 19.24 8.613 28.29 35.24

Notes: Instrumental Variable (IV) regressions estimating Equation (1). Outcome variables are de-
fined in Appendix Table A.4. All regressions include household fixed effects and control variables,
as specified in Appendix Table A.3. Variables that depend on the actual interview dates are in-
strumented using their counterparts constructed based on the randomly-assigned interview dates.
Standard errors are clustered at the household level, and at the survey date by camp of registration
level. Anderson (2008) sharpened q-values are shown in square brackets. Statistical significance
levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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fer: Kakuma households receive two smaller transfers per month—one in-kind and one

in cash—while Kalobeyei households receive a single monthly cash transfer. These differ-

ences likely shape impacts and coping strategies. In both sites, the ATM and SIM cards

used for cash transfers serve as collateral to secure credit from food retailers. Because

cash transfers are larger in Kalobeyei, this collateral has higher value, giving households

greater access to debt to cope with delays.

We replicate our benchmark analysis separately for households registered in Kakuma

and Kalobeyei in Appendix Tables A.17 and A.18. We obtain similar results if we instead

focus on actual place of residency (Appendix Tables A.19 and A.20) or on households

receiving in-kind and cash transfers versus those receiving cash transfers only (Appendix

Tables A.21 and A.22).24

We emphasize that the results of this analysis should be interpreted with caution as

households’ place of residence was not randomly assigned. While our knowledge of the

context and qualitative evidence suggest the modality of assistance is the main factor

driving differences between the two sites, we cannot rule out that other factors may also

play a role.

We find important differences in how refugee households registered in the two sites

cope with delays. The effects of cash transfer delays on nutrition are observed in both

sites, but they are significantly larger in magnitude for households registered in Kakuma,

where households receive a mix of in-kind and cash assistance. For daily calorie intake, the

estimated regression coefficient of delays is 3.7 times larger in Kakuma than in Kalobeyei.

In Kakuma, the regression model predicts a reduction of 347 calories (16%) after 11

days of delay and 725 calories (34%) after 23 days, compared to 93 calories (4%) and

195 calories (8%) in Kalobeyei.25 Similar patterns emerge for other nutrition and food

security outcomes.

By contrast, impacts on debt are much larger for households registered in Kalobeyei,

indicating they rely much more on credit secured with their ATM or SIM cards to cope

with aid delays. In Kalobeyei, regressions predict that a 11-day delay increases total debt

per capita by USD 3.4 (5%) and a 23-day delay by USD 7.2 (10%). Regression coefficients

are much smaller and statistically insignificant in Kakuma. Consistent with these results,

average household debt per capita in Kalobeyei is approximately five times higher than

in Kakuma.

These findings highlight the central role of credit and liquidity constraints in shaping

households’ ability to cope with delays. Access to debt linked to cash transfers allows

households to buffer shocks. Yet this coping strategy comes at a cost: households that

borrow face significantly higher prices when purchasing goods on credit from their primary

24Regressions with interaction terms are shown in Appendix Tables A.23 to A.25.
25Delays were on average shorter in Kakuma during our study period, partly attenuating these differ-

ences (Figure 1).
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food retailers. Our price data indicate that goods bought on credit are, on average, 17%

more expensive, effectively functioning as an implicit interest rate. Assessing the welfare

implications of delays thus requires weighing the consumption-smoothing benefits of credit

against its borrowing costs. We examine these trade-offs in Section 6, comparing scenarios

with and without access to debt.

4.5 Robustness Tests

We assess the robustness of our main specification against various modifications in Ap-

pendix Tables A.6 to A.16.

Appendix Tables A.6 and A.7 show that results remain consistent when excluding

control variables or household fixed effects. Similarly, results are similar after excluding

the 34 households that attrited during the study period along with their replacements,

or including observations on transfer dates (Appendix Table A.8 and A.9).

In Appendix Table A.10, we use an extended specification that accounts for potential

differences in consumption smoothing following cash and in-kind transfers. Consistent

with benchmark results, the coefficients of both smoothing variables are statistically in-

significant and close to zero with most outcomes. The main exception is food stocks,

which decline with the number of days since aid distribution. This decline is more pro-

nounced for in-kind aid, which is likely due to the fact that households receive in-kind

rations in a single installment, whereas cash transfers offer greater flexibility in usage

throughout the aid cycle. The coefficients of the delay variables remain consistent with

our benchmark results.

To test for potential non-linearities, quadratic terms were added for the smoothing

and delay variables (Appendix Tables A.11 and A.12). In both cases, the coefficients of

the quadratic terms are usually statistically insignificant, which is why we focus on linear

regressions in our main specification.

In Appendix Table A.13, we also consider an alternative definition of delay variables,

as a dummy variable equal to one when aid is delayed and zero otherwise. The coefficients

of the smoothing variables remain statistically insignificant and close to zero for most

outcomes, except for food stocks. Cash delays lead to lower food consumption, higher

food insecurity, and increased indebtedness. Reduced-form regressions also yield similar

results (Appendix Table A.14).

In our main specification, standard errors are clustered at the household level and the

survey date by camp of registration. Conclusions are similar if we consider only one level

of clustering or use robust standard errors (Appendix Tables A.15 to A.16).
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5 Analysis of Price Data

5.1 Identification Strategy

We use high-frequency market data to study how food prices fluctuate across the aid cycle

and assess whether aid delays impact prices. We estimate a regression model analogous

to the one used in the analysis of household data:

Log(Pjkt) =β0 + β1Dayskt + β2Cash delaykt + δT Xjkt + Productj + Marketk + ϵjkt, (2)

where Pjkt represents the price of product j in market k at time t.

The variable Dayskt is the number of days since the last transfer and Cash delaykt

measures the number of days a cash transfer is overdue.26 The coefficient β1 captures

how prices fluctuate following aid transfers, while β2 isolates the additional effect of delays

in cash transfers.

As in the analysis of household data, the variables Dayskt and Cash delaykt are highly

correlated (coefficient of correlation = 0.70), raising concerns about multicollinearity. To

address this, we also estimate specifications with each variable included separately, noting

that the results of these short specifications should only interpreted if the coefficient of

the omitted variable is close to zero and statistically insignificant in the full specification.

Explanatory variables of interest depend on the distribution and survey dates. The

variation in distribution dates is assumed to be quasi-random, determined by the WFP

and its partners independently of market dynamics. Price data were collected weekly

across various markets, and all regressions include market fixed effects to account for un-

observable market characteristics that remain constant over time.27 Additionally, product

fixed effects are included to control for differences in average price levels between prod-

ucts. Prices are expressed in logarithm to interpret regression coefficients in percentage

terms.28 Benchmark regressions also incorporate a vector Xi,t of control variables, which

capture the content of in-kind rations and the market impacts of an aid cut that occurred

during the data collection period (see Bruni and Sterck 2025).29 Results are robust if we

26In Kakuma, Dayskt is defined as the number of days since the most recent transfer, cash or in-kind,
whichever occurred more recently. In Kalobeyei, it is the number of days since the last cash transfer.
Because cash and in-kind transfers could plausibly have different effects on prices (Cunha et al. 2019),
we also estimate a specification that distinguishes between the two modalities, but find no significant
differences (Annex Tables A.34 and A.35).

27Market fixed effects are defined at the level of the four Kakuma camps and the three Kalobeyei
villages.

28The logarithmic transformation reduces the importance of outliers at the top of the distribution and
magnifies differences at its bottom. We obtain similar results if we instead express prices in percentage
of the mean or median for each product (Appendix Tables A.36 to A.39).

29To capture dynamics specific to in-kind distributions, the vector of controls includes a binary indi-
cator for the staple cereal provided in the most recent distribution. For example, this variable equals 1
for rice between October 3, 2022, and November 6, 2022, when rice was the main staple distributed. We
also control for the number of days since that cereal was distributed. In addition, the vector of controls

28



exclude market fixed effects or control variables (Appendix Tables A.26 to A.29).

Standard errors are two-way clustered. The first dimension is the product–market

level, which is the unit of observation repeatedly surveyed over time. The second is

survey date by camp, since all prices observed in the same camp on the same day have

the same treatment status. Results are robust to using only one clustering dimension or

heteroskedasticity-robust standard errors (Appendix Tables A.32 and A.33).

To address concerns regarding multiple testing, we also include sharpened q-values,

which are calculated using all p-values from the price analysis (Benjamini et al. 2006;

Anderson 2008).

We assess the robustness and consistency of benchmark results with multiple robust-

ness tests. Specifically, we re-estimate Equation (2) without control variables (Annex

Tables A.26 and A.27), and without fixed effects (Annex Tables A.28 and A.29). We

compare standard errors obtained with only one way clustering (Annex Tables A.30 and

A.31), and with heteroskedasticity robust standard errors (Annex Tables A.32 and A.33).

Additionally, we test a specification accounting for potential differences in prices following

cash and in-kind transfers (Annex Tables A.34 and A.35). We also consider specifications

where the outcome variable is the price divided by the mean or median price of each prod-

uct (Annex Tables A.36 to A.39). The results of our main specification remain virtually

unchanged across these robustness tests.

5.2 Outcome Variables

We analyze two different measures of prices.

1. Cash prices: Cash prices refer to the amounts refugees pay when purchasing goods

using banknotes and coins. We collected weekly data on the prices of 70 commonly traded

food and beverage items in the different markets of Kakuma and Kalobeyei. This includes

staples such as maize, rice, and oil, as well as other items like tomatoes or milk. For the

analysis, we examine the prices of all goods collectively and the prices of staple foods

separately.30

2. Aid-card prices: Previous research shows that the law of one price does not con-

sistently hold in Kakuma and Kalobeyei, even within individual shops (Siu et al. 2023;

Delius and Sterck 2024). Customers paying with SIM cards linked to restricted cash

transfers are often charged significantly higher prices for the same goods. Refugees re-

ceiving unrestricted cash transfers also often face higher prices if they pay using their

includes binary and continuous variables identifying observations before and after the aid cut of July 3,
2023.

30Staples include maize (kg or bag), maize flour (kg or bag), sorghum (kg or bag), sorghum flour (kg
or bag), wheat flour (kg or bag), corn-soya blend, rice (kg or bag), pasta (500g), oil (1L, 3L, or 5L),
sugar (kg), beans (kg), lentils (kg), cowpeas (kg), and potatoes (kg).
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ATM aid cards. These customers usually have outstanding debts to their shopkeepers

and are charged inflated prices as an implicit interest rate. Shopkeepers justify these

higher prices as necessary to cover transaction costs and default risks.

The practice of overcharging customers who pay with SIM or ATM cards is explicitly

prohibited by the WFP. As a result, our price survey initially focused on cash prices only.

Starting from June 2023, we also asked shopkeepers to report aid-card prices.31 A simple

regression with market-week fixed effects shows that aid-card prices are approximately

15% higher than cash prices.32 The difference is 14% in Kakuma and 17% in Kalobeyei.

The slightly larger markup in Kalobeyei is likely driven by higher levels of indebtedness in

that area. While we use this data in the analysis, we note that miss-reporting is possible

and only three months of data were collected. Results with this variable should therefore

be interpreted with caution.

We analyze price data for Kakuma and Kalobeyei both jointly and separately. The

impact of cash transfer delays may differ in Kalobeyei, where transfer amounts are larger

but debt is more commonly used as a coping mechanism for shocks. However, given the

close proximity of the two sites, we anticipate differences to be relatively small.

5.3 Results

Table 5 reports the results for cash prices. Panel A includes both variables of interest in

the regression. Based on sharpened q-values, none of the coefficients are statistically sig-

nificant, a null result could reflect multicollinearity between the two variables (correlation

coefficient = 0.7). A different pattern emerges in Panels B and C, where the variables are

introduced separately. Panel B shows that cash prices rise with the number of days since

the last transfer, while Panel C shows that prices are higher when aid is delayed. These

effects are concentrated in staple foods, with no meaningful differences between Kakuma

and Kalobeyei. The results in Panels B and C reflect the same underlying dynamic: when

aid is delayed, the number of days since the last transfer is higher, and cash prices tend

to rise. The estimates in Panel C imply that an average 11-day delay raises staple prices

by about 3%, while a maximal 23-day delay raises them by about 6%.

Table 6 reports the results for aid-card prices. Delays in cash transfers tend to reduce

these prices, particularly for staple foods. Panel C implies that staple prices fall by about

5% following an average 11-day delay, and by about 11% following a 23-day delay. The

estimated coefficients are larger in Kakuma, where assistance is provided as a mix of

in-kind and cash. A plausible explanation is that market effects are more pronounced in

31In some markets, our enumerator recorded these prices as aid-card prices while in others, she
recorded them as debt prices. For a few places and weeks, we have both sets of prices and find that
differences between both sets of prices are small, less than 2%. We group these prices together in the
analysis and include a dummy identifying differences in how these prices were labeled.

32Such markup is consistent with previous evidence from Siu et al. (2023) and Delius and Sterck
(2024), who find price differences ranging from 16% to 33% based on household expenditure data.
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Kakuma, where demand fluctuates more with delays because households are less likely

to use debt to cope with the shock.

The contrasting effects of delays on cash and aid-card prices can be explained by

the substitutability between hard cash and cash-transfer money. Immediately after cash-

transfer distribution, households rely mainly on the cash transfers they just received,

which keeps aid-card prices high and cash prices low. As the distribution date recedes,

households increasingly use hard cash to fill consumption gaps. Just before the expected

delivery of cash transfers, shops typically replenish stocks in anticipation of higher de-

mand. However, if cash transfers are delayed, supply is high as stocks are full but demand

with cash-transfer money is low as transfers are yet to be delivered. This causes aid-card

prices to fall. At the same time, households use hard cash to bridge the gap, driving cash

prices up.

These dynamics illustrate how aid transfers shape market outcomes. On average,

aid-card prices are about 15% higher than cash prices, yet both fluctuate over the aid

cycle. Immediately after cash transfers are delivered, aid-card prices peak as households

use cash-transfer money to buy food. As the cycle progresses, and especially when trans-

fers are delayed, aid-card prices fall below their average level, while cash prices rise as

households rely more on hard cash until transfers are delivered.
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Table 5: Impacts of aid distribution and aid delays on cash prices (log)

Dependent variable: log prices (cash)
Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000450 0.000914∗ 0.000168 0.00117 0.000416 0.000497

(0.000312) (0.000517) (0.000459) (0.000721) (0.000626) (0.000728)
[0.24] [0.162] [0.561] [0.189] [0.426] [0.426]

# days of delay 0.00109 0.00125 -0.000235 0.00211∗ 0.00169 0.00174
(0.000661) (0.00116) (0.00141) (0.00116) (0.00114) (0.00178)
[0.189] [0.3] [0.657] [0.158] [0.235] [0.333]

Panel B: Smoothing only
# days since last transfer 0.000748∗∗∗ 0.00125∗∗∗ 0.000149 0.00134∗ 0.00106∗∗∗ 0.00115∗∗

(0.000267) (0.000395) (0.000478) (0.000734) (0.000324) (0.000432)
[0.026] [0.015] [0.566] [0.158] [0.015] [0.038]

Panel C: Delay only
# days of delay 0.00177∗∗∗ 0.00262∗∗∗ -0.000130 0.00282∗ 0.00242∗∗∗ 0.00262∗∗

(0.000557) (0.000926) (0.00135) (0.00164) (0.000505) (0.00105)
[0.015] [0.026] [0.678] [0.178] [0.001] [0.046]

Market and Product FE Yes Yes Yes Yes Yes Yes
Observations 16760 5458 9841 3189 6919 2269

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome
variable is the logarithm of cash prices. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns (2),
(4), and (6) consider staple goods only. All regressions include product and market fixed effects, and
control variables that account for the ration cut implemented on July 3, 2023. Standard errors are
two-way clustered, at the product–market and survey-date-by-camp levels. Statistical significance
levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 6: Impacts of aid distribution and aid delays on aid-card prices (log)

Dependent variable: log prices (aid card)
Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000151 -0.000121 -0.000232 0.000829 0.000244 -0.000847

(0.000480) (0.00107) (0.000842) (0.00177) (0.000263) (0.00109)
[0.566] [0.678] [0.58] [0.549] [0.37] [0.396]

# days of delay -0.00138 -0.00450∗∗ -0.00612∗∗ -0.0196∗∗∗ -0.000557 -0.00178
(0.00106) (0.00201) (0.00230) (0.00512) (0.000474) (0.00177)
[0.273] [0.079] [0.046] [0.015] [0.3] [0.333]

Panel B: Smoothing only
# days since last transfer -0.000214 -0.00130 -0.00101 -0.00172 0.0000643 -0.00142∗

(0.000325) (0.000806) (0.000821) (0.00199) (0.000175) (0.000731)
[0.426] [0.189] [0.3] [0.382] [0.561] [0.158]

Panel C: Delay only
# days of delay -0.00110 -0.00473∗∗∗ -0.00686∗∗∗ -0.0169∗∗∗ -0.000122 -0.00331∗∗

(0.000676) (0.00144) (0.00187) (0.00351) (0.000327) (0.00115)
[0.189] [0.015] [0.015] [0.004] [0.561] [0.044]

Market and Product FE Yes Yes Yes Yes Yes Yes
Observations 6949 2996 4084 1768 2865 1228

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome vari-
able is the logarithm of aid-card prices. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns
(2), (4), and (6) consider staple goods only. All regressions include product and market fixed ef-
fects, and control variables that account for the ration cut implemented on July 3, 2023. Standard
errors are two-way clustered, at the product–market and survey-date-by-camp levels. Statistical
significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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6 Welfare Impacts

Our analysis shows that aid delays significantly affect households, with notable differences

between sites. In Kakuma, where assistance is provided as a mix of cash and in-kind,

refugees respond to delays by temporarily reducing consumption. In Kalobeyei, where

aid consists only of cash, households rely on debt to cope with delays and, as a result,

the impact on consumption is smaller.

In this section, we propose back-of-the-envelope calculations to estimate the welfare

costs of delays. This exercise requires making different assumptions as we do not observe

a group of refugees who never face delays. All refugees are affected by delays and our

identification strategy can only capture how consumption and other indicators fluctuate

within households as a function of aid distribution dates and delays.

We construct counterfactual scenarios that are based on regression results, separately

for Kakuma and Kalobeyei. Our analysis of welfare impacts focuses on the value of food

consumption as our data does not allow us to measure short-term variation in other

types of expenditure (we estimate that food expenditures represent about 83% of total

expenditures). We use an Atkinson Social Welfare Function with a degree of inequality

aversion equal to 2, in line with Sterck (2024). We express daily consumption per capita

in 2017 PPP$ and bottom-code the data at PPP$ 0.25 per day to prevent very low values

from dominating our estimates (Kraay et al. 2024).

In Kakuma, we construct a counterfactual scenario without delays in three steps.

First, we re-estimate Equation (1) with daily consumption in 2017 PPP$. Second,

we “cancel” the effect of cash transfer delays by adding the predicted effect of delays

(β2Cash delayi,t) to the value of daily consumption. Finally, we rescale the resulting

variable down so that each household’s average in the counterfactual scenario equals its

observed average daily consumption.

Results are summarized in Table 7. On average, refugees require 1.09 days to consume

just PPP$ 1 when delays occur, compared to 1.07 days in the absence of delays. Atkinson’s

Equally Distributed Equivalent Income (EDEI)—which measures the level of per capita

income that, if equally distributed across all individuals, would generate the same level

of social welfare as the observed unequal distribution—is PPP$ 0.92 per person per day

with delays and PPP$ 0.93 without delays. Delays in Kakuma imply a welfare loss of

approximately 1.5%.

We estimate the monetary value of this loss for the 400,000 refugees in Kenya who

relied on a combination of in-kind and cash transfers in October 2022, when our research

began.33 We estimate that the cost of delays is equivalent to PPP$ 2.1 million per year,

or USD 1.1 million at market exchange rates.

These losses affect one of the poorest populations in the world. A reduction of just

33This includes refugees in Kakuma and Dadaab camps.
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a few cents per day has far greater welfare consequences for refugees in Kakuma than

it would for individuals in higher-income countries such as the United States, where the

average per capita income is approximately 80 times higher. To illustrate the scale of

these losses, we estimate that the welfare impact of delays in Kakuma is equivalent, in

welfare terms, to reducing everyone’s income in the United States by about 0.02%—a loss

of approximately USD 2 billion from the US economy. While this comparison may seem

extreme, it underscores how even small shocks can have disproportionately large welfare

impacts when they affect the most vulnerable populations.

Table 7: Measured and counterfactual welfare indicators

Kakuma Kalobeyei
Delays No delays Delays No delays

Debt No debt
(1) (2) (3) (4) (5)

Average poverty, in days/PPP$ 1.09 1.07 1.12 1.10 0.95

EDEI, in PPP$/day 0.92 0.93 0.89 0.91 1.05

Welfare impact, in % 1.5 1.75 15
Welfare impact, in million PPP$ 2.1 0.28 2.5
Welfare impact, in million USD 1.1 0.15 1.4

Notes: Counterfactual scenarios are described in the text. Average poverty is average number
of days needed to consume $1 (Sterck 2024). Atkinson’s Equally Distributed Equivalent Income
(EDEI) is the inverse of average poverty; it is the level of per capita income that—if equally
distributed across all individuals—would generate the same level of social welfare as the observed
unequal distribution. The Social Welfare Function (SWF) is an Atkinson SWF with a degree of
inequality aversion of 2. The estimates of welfare losses compare the EDEI in different scenarios.
We use UNHCR population data to estimate welfare losses for the entire camp populations.

In Kalobeyei, households cope with delays primarily through debt, with two main

implications. First, direct impacts on consumption are smaller. Using the same counter-

factual approach as in Kakuma, we estimate a regression coefficient less than half as large.

However, because delays were typically longer in Kalobeyei during the study period, the

overall welfare impacts are similar. On average, refugees require 1.12 days to obtain PPP$

1 when delays occur, compared to 1.10 days in the absence of delays. Atkinson’s EDEI is

PPP$ 0.89 per person per day with delays and PPP$ 0.91 without delays. Delays imply

a welfare loss of about 1.8%.

Second, reliance on debt exposes households to higher prices. Indebted households

face an implicit interest rate through higher markups on goods purchased on credit. Using

price data, we estimate that aid-card prices are 17% higher than cash prices in Kalobeyei,

consistent with previous estimates by Delius and Sterck (2024) and MacPherson and

Sterck (2021). Nearly all households in our sample (97%) reported borrowing from their

main food retailer and are therefore likely to face these higher prices. Since about 89%

of household income in Kalobeyei comes from cash transfers, this mechanism has a large
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impact.

To incorporate this into the counterfactual, we assume that debt is primarily caused by

delays and that, in the absence of delays, households would not be indebted and would

therefore avoid these implicit interest costs. We adjust the counterfactual measure of

consumption for indebted households upward, assuming that without delays, the portion

of consumption financed by cash transfers would be 17% cheaper. The welfare effects on

businesses are assumed negligible relative to those on households. As shown by Delius

and Sterck (2024), only a limited number of food retailers operate in Kalobeyei, benefiting

from significant market power and high revenues. Consequently, welfare effects on these

few businesses are expected to be of secondary importance.34

When accounting for debt, we estimate that refugees would need 0.95 days on av-

erage to consume PPP$ 1 in the absence of delays, compared to 1.12 days with delays.

Atkinson’s EDEI is PPP$ 1.05 in the counterfactual scenario without delays and debt.

The welfare loss due to delays and debt in Kalobeyei is 15%, which is substantially larger

than in Kakuma. This shows that debt may not be an optimal coping strategy in the

long run, even if it helps smooth consumption in the short run.

The monetary value of the welfare loss for the 47,000 refugees living in Kalobeyei as

of October 2022 amounts to roughly PPP$ 2.7 million per year, or USD 1.4 million at

market exchange rates. In welfare terms, delays impose a cost equivalent to reducing

everyone’s income in the United States by about 0.02%, a loss of approximately USD

2.3 billion. Again, this extreme comparison underscores the importance of studying and

addressing aid frictions that impact most vulnerable populations.

7 Conclusion

More than 300 million people worldwide require humanitarian assistance (Humanitarian

Action 2023). However, growing funding shortfalls, logistical obstacles, and security

threats often force essential programs to be cut, scaled back, or delayed. News and images

from Gaza, DR Congo, Ethiopia, Sudan, and other crises suggest these disruptions are

likely to have dramatic consequences.

Our paper assessed the welfare and market impacts of delays in humanitarian assis-

tance in Kenya, where refugees living in camps receive a combination of in-kind and cash

transfers every month. Cash transfers were almost always delayed during our one-year

high-frequency survey, sometimes by several weeks. To study the impact of delays, we

exploited high-frequency household data, combined with random variation in interview

34During qualitative interviews, businesses in Kalobeyei reported struggling with extreme levels of
indebtedness. Many rely on credit from wholesalers to purchase stock when aid is delayed, while cus-
tomers frequently buy goods on credit (see also Bruni et al. 2024). As a result, reducing indebtedness is
expected to have mixed welfare effects on businesses—potentially lowering profits in the short term but
enhancing long-term financial sustainability.
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dates and quasi-random variation in aid delays. We also used high-frequency price data

to document how prices vary within the monthly aid cycle in response to the timing of

transfers.

Our setting, where the value of aid is predictable but its timing is uncertain, allows

us to test competing models of intertemporal choice: from classical models such as the

PIH, which predict smooth consumption, to behavioral models and models with liquidity,

savings, or credit constraints, which predict limited smoothing and, in extreme cases,

hand-to-mouth behavior.

We summarize our findings around two fundamental questions. First, can refugee

households effectively smooth consumption across the regular aid cycle? Second, do

delays in aid delivery affect their ability to do so? The PIH predicts a yes to both: con-

sumption should track expected lifetime income, not temporary fluctuations. In contrast,

behavioral models with high discounting, temptation, or limited attention predict a no

to both: households should overspend transfers and fail to plan ahead, leading to cyclical

consumption even when aid is predictable. Our results support a third possibility: yes to

the first and no to the second.

Indeed, we find that households are generally able to smooth consumption over the

course of a regular aid cycle. However, when transfers are delayed, we observe sharp de-

clines in food consumption and food security, along with increased indebtedness. These

results highlight the importance of incorporating program disruptions into impact evalu-

ations. An analysis that would ignore delays would misleadingly suggest that households

struggle to smooth consumption, pointing to present bias, temptation, or poor planning

as the problem. In reality, when aid is delivered on time, refugees do smooth consumption

well. The problem lies in unpredictable shocks, not behavioral frictions. This distinction

has direct implications for policy and program design, discussed below.

Our analysis identifies credit constraints as a key mechanism underlying households’

inability to smooth consumption during aid delays. Households with better access to

credit—particularly in Kalobeyei where future cash transfers are widely used as collateral—

are able to smooth consumption when aid is delayed, consistent with the predictions of

the PIH. By contrast, tighter credit constraints—as in Kakuma where only a portion of

aid is delivered cash—limit households’ ability to cope with delays. While debt helps

refugees smooth consumption during delays, it comes at a significant welfare cost, as pur-

chasing goods on credit increases prices by approximately 17%, reflecting implicit interest

rates.

Our results show that addressing delays is of primary importance. First, because de-

lays have significant impacts on household welfare. Second, because aid delays—and more

generally disruptions in humanitarian assistance—are widespread, affecting the poorest

and most vulnerable segments of the world populations. Third, because addressing aid

delays may be a low-hanging fruit in a context of reduced aid budgets.
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We propose different policy measures to address aid delays. First, since multiple hu-

manitarian agencies and teams within these organizations are involved in aid distribution,

strengthening coordination mechanisms is crucial. This is not merely a management is-

sue. Given the significant funding constraints these organizations face, donors must ensure

they are adequately resourced and incentivized to deliver aid efficiently and effectively.

Second, humanitarian agencies should commit to disbursing a portion of cash transfers on

time, even if beneficiary lists are not fully finalized, to prevent disruptions in household

consumption. Most refugee crises are protracted, with households remaining in camps

for several years. Consequently, the proof-of-life verification process—one of the primary

causes of delays—rarely results in dramatic changes to distribution lists. Third, stagger-

ing aid transfers within refugee camps could help reduce collective financial strain and

enable traditional coping mechanisms through support networks to function more effec-

tively. Finally, addressing over-indebtedness and its consequences should be a priority to

prevent long-term financial vulnerabilities, especially in Kalobeyei. Research to identify

effective approaches to prevent and reduce indebtedness is much needed (Garz et al. 2021;

Karlan et al. 2019). These policy implications are expected to be not only relevant for

the nearly 600,000 refugees in Kenya but also for the 300 million people worldwide who

depend on humanitarian assistance.
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Online Appendix

A Balance Tests and Variables

Table A.1: Balance table for delays

Delay dummy
(1) (2) (3) (4)

Date 0.104 0.124 0.123 0.203
(0.120) (0.122) (0.129) (0.151)

Date sq. -0.00000225 -0.00000269 -0.00000266 -0.00000447
(0.00000259) (0.00000264) (0.00000280) (0.00000328)

Weekend dummy 0.0387 0.0367 0.0297 0.0240
(0.0593) (0.0596) (0.0601) (0.0822)

Holiday dummy 0.0807 0.0923 0.0850 0.147∗

(0.0734) (0.0757) (0.0780) (0.0811)

Precipitation 0.00335 0.0290 0.0307
(0.00638) (0.0227) (0.0261)

Highest temperature -0.00769 -0.00684 0.0182
(0.0134) (0.0167) (0.0217)

Lowest temperature 0.0124 0.0138 0.00373
(0.00959) (0.0170) (0.0210)

Precipitation (sq. dev.) -0.000745 -0.000842
(0.000632) (0.000712)

Highest temperature (sq. dev.) -0.00000807 0.00247
(0.00281) (0.00318)

Lowest temperature (sq. dev.) 0.000122 -0.0000355
(0.000888) (0.00107)

Exchange rate 0.0459∗

(0.0263)

Exchange rate, growth 2.763
(4.241)

Constant -1201.4 -1436.2 -1416.9 -2312.3
(1384.2) (1408.5) (1492.8) (1735.2)

Observations 366 366 366 308
R2 0.006 0.013 0.017 0.036
Fri 0.688 0.700 0.801 0.552

Notes: The p-values for the F -test are calculated using randomization inference, following
the recommendation of Kerwin et al. (2024). The dependent variable is a dummy variable
equal to one if restricted or unrestricted cash transfers were delayed and zero otherwise.
Weather variables are taken from Climate Prediction Center of the U.S. National Oceanic
and Atmospheric Administration. Exchange rate data is taken from Google Finance.
Regressions consider days between the 1st of October 2022 and the 1st of October 2023.
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Table A.2: Balance tests for randomly assigned interview date

Dependent variable:
Randomly-assigned

interview date
(1)

Household size 0.0194
(0.0419)

Nr of adults in hh -0.0365
(0.0596)

Child headed household 1.278
(1.073)

Respondent is the household head 0.296
(0.249)

Respondent gender 0.0617
(0.293)

Respondent age -0.000564
(0.0110)

Respondent education 0.00930
(0.0289)

Respondent speaks Dinka -0.0615
(0.456)

Respondent speaks Juba Arabic -0.315
(0.318)

Respondent speaks Nuer -0.271
(0.446)

registration date -0.00832
(0.0235)

household has electricity 0.355
(0.285)

Kakuma 1 -0.413
(0.466)

Kakuma 2 -0.886
(0.616)

Kakuma 3 -0.395
(0.479)

Kalobeyei 1 -0.776
(0.750)

Kalobeyei 2 -0.833
(0.752)

Kalobeyei 3 -0.599
(0.756)

Number of ration cards 0.0762
(0.0994)

Ration card total size 0.00148
(0.0360)

Bamba chakula beneficiary 0.471
(0.661)

Observations 622
R2 0.019
F-test p-value (OLS, randomization inference) 0.955
Chi2-test p-value (mlogit, randomization inference) 0.643

Notes: The p-values for the F -test and Chi2-test of
joint orthogonality are calculated using randomization in-
ference, following the recommendation of Kerwin et al.
(2024). The dependent variable represents the 3-day
intervals randomly assigned to households at baseline,
which determine target interview dates across all survey
waves.
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Table A.3: List of control variables used in the analysis of household data

Variable Variable description

Children in school Count variable representing the number of children aged 6
or older who attended school on the day of the interview.

Shock dummy Binary variable which takes the value of one if the household
faced a shock (theft, ceremony, having to pay bribes, natural
hazards, or other shocks) in the four weeks preceding the
interview and zero otherwise.

Jobs per capita Number of jobs per household member (only adult employ-
ment).

Harvest value Value of the food harvested during the four weeks preceding
the interview, estimated using prices collected at baseline,
and expressed in Kenyan Shillings.

Random order behav-
ioral module

Each questionnaire had a behavioral module, which was ran-
domly assigned to appear at the beginning or end of the
questionnaire. This variable is a binary variable taking the
value of one if the behavioral module appeared at the end
of the questionnaire and zero otherwise.

Household size Count variable indicating the number of people living in the
household.

Adults Count variable indicating the number of adults living in the
household.

Size of ration cards Count variable indicating the total number of individuals
listed on the household ration cards.

In-kind basket value Per capita value of last in-kind basket, estimated using prices
collected at baseline (equal to zero if the household does not
receive in-kind aid).

Ration cut, dummy Dummy variable equal to one for interviews done after the
3rd of July 2023, when a ration cut of about 20% was im-
plemented.

Ration cut, running
variable

Running variable identifying interview dates, equal to zero
on the 3rd of July 2023.

Ration cut, interaction Interaction variable between the ration cut dummy and the
running variable.
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Table A.4: List of outcome variables used for the regressions with household data

Variable Variable construction
Food consumption per
capita: calories, value,
and >2 meals

The food consumption module collected data on all food and beverages consumed, whether pre-
pared at home or eaten outside. To estimate calorie intake per capita (kcal), we converted each
food item to kilograms using the 2012 FAO density database (version 2.0) and multiplied it by
its calorie content per kilogram. Total household calorie intake was then aggregated and adjusted
for household size. Similarly, to estimate the per capita value of food consumption (USD), we
converted the quantity of each item to kilograms, applied unit prices estimated at baseline, aggre-
gated the total value, and divided by household size. Using the same data, we also constructed a
binary variable taking the value of one if the household had two or more meals the day before the
interview and zero otherwise.

Dietary diversity We used data from the food consumption module to construct the Household Dietary Diversity
Score (HDDS) for the day preceding the survey, following the methodology and food group clas-
sifications of (Kennedy et al. 2011).

Days/2100 kcal Following Sterck (2024), we construct a distribution-sensitive measure of calorie intake by inverting
per capita calorie intake and multiplying the result by 2100, yielding the number of days required
to reach 2100 kcal.

HFIAS score The Household Food Insecurity Access Scale (HFIAS) score measures household food insecurity.
We constructed this variable following the 2007 FAO HFIAS methodology but adapted it to a
one-day recall period (Coates et al. 2007). From wave 2, the questionnaire asked whether the
household experienced nine specific symptoms of food insecurity on the day before the survey,
ranging from concerns about food scarcity to going an entire day and night without eating. The
score reflects the number of symptoms experienced, ranging from 0 to 9.

Food stocks (kg and USD) For seven staple goods—maize, sorghum, wheat flour, rice, pasta, and oil—our questionnaire
asked households to report their stock quantities in kilograms. We then aggregated these weights
to determine the total food stock in kilograms. Using baseline unit prices, we also estimated the
total value of food stocks.

Debt per capita (USD) The questionnaire asked households whether they owed debt to one or more food retailers and, if
so, to report the amount in Kenyan Shillings. Additionally, households reported debts to family
and friends (in goods or money), formal debts to banks, microfinance institutions, or NGOs, and
debts to informal savings groups (such as merry-go-rounds). We express debt per capita and
distinguish between debt from food retailers and total debt from all sources.

Value of assets and savings
(KES)

This variable represents the total value of a household’s physical assets, livestock, and savings
at the time of the interview, expressed in KES, both at the household level and per capita. The
questionnaire collected data on ownership of 24 asset types (e.g., televisions, mobile phones, tables,
chairs, cooking pots) and 10 types of animals (primarily chickens, ducks, and doves). Savings
amounts were self-reported. Asset values were calculated by multiplying the quantity owned by
baseline market prices from our price survey.

Sleep quality Likert (1-5) Sleep quality is assessed using answers to the following question, taken from the World Health
Organization’s Study on global AGEing and adult health (WHO-SAGE): “Please rate the quality
of your sleep last night. Was it very good, good, moderate, poor or very poor?” Answers are
coded from 1 “very poor” to 5 “very good”.

Good mood score (0-9) We compute a “mood score” based on nine questions from the WHO-SAGE study. These questions
inquire whether participants experienced various moods on the day prior to the survey, such as
enjoying activities or feeling worried, rushed, or calm (Kowal et al. 2012). Responses are binary
and aggregated to create a score ranging from 0 (poor mood) to 9 (excellent mood) (Taquet et al.
2020).

Happiness Likert (1-5) Happiness is assessed using answers to the following question, taken from World Values Survey:
“All things considered, how satisfied are you with your life as a whole today?” Answers are coded
from 1 “very unhappy” to 5 “very happy”.

Required Rate of Return The questionnaire included five trade-off questions in which participants chose between receiving
500 Kenyan Shillings (KES) in two months or a smaller amount in one month. We calculate
the Required Rate of Return (RRR) in two steps (Cohen et al. 2020). First, we determine the
indifference point—the amount xx at which the respondent switches their choice. Second, we
estimate the RRR using the formula: RRR = log(500/x).

Payment now (dummy) The questionnaire included a binary choice question: receive KES 200 immediately or KES 300
in one month. For logistical reasons, the incentive payment was based on this specific question.
Respondents who chose the immediate payment received it on the spot, while those who opted
for the delayed payment received it during the next survey wave. We treat responses as a binary
variable.

Risk loving score (1-4) To assess risk preferences, participants answered three questions, each offering a choice between a
guaranteed KES 200 and a larger amount (KES 300, 400, or 500) with a 50% probability of payout
(Dave et al. 2010). Based on their choices, we classify participants into four risk tolerance groups.

Math test score (0-3) In each wave, mathematical ability was tested using three arithmetic questions related to common
market transactions. One example of question was: “One bag of rice costs KES 2800, and one fish
costs KES 250. You buy one bag of rice and three fish. How much do you have to pay?” Due to a
coding error in one survey wave, six questions were included instead of three. For consistency, we
divided the number of correct answers by 2 in that wave to ensure the variable ranged between 0
and 3. The number of correct responses is used as the outcome variable.

Memory test score (0-36) Memory was assessed using an adaptation of the Simon memory game, following Carvalho et al.
(2016). Participants were shown sequences of colored shape (red O,blue $, yellow +, or green
∆) of increasing length. They were then asked to replicate the sequence from memory. Each
respondent first completed four practice trials with sequences of one to four symbols, followed by
eight test trials with sequences of one to eight symbols. The outcome variable is the number of
correct responses.

Flanker task score (0-10) Selective attention and inhibitory control were assessed using the Flanker Task (Eriksen and Erik-
sen 1974). Participants were shown sequences of five arrows pointing either left or right and had to
identify the direction of the central arrow. Each respondent completed 10 practice trials followed
by 10 test trials, which were used to construct the outcome variable. The outcome is the number
of correct responses.

Psychomotor vigilance
task score (0-30)

”Sustained attention was measured using the Psychomotor Vigilance Task (PVT) (Dinges and
Powell 1985). Participants were shown sequences of letters (H, O, X, or L) on the tablet screen
and instructed to click as quickly as possible when the letter ’O’ appeared. Each respondent first
completed a practice trial with 20 symbols, followed by a test trial with 30 symbols. This task
was introduced in the sixth wave of the panel survey.

Hearts & flowers task score
(0-40)

The Hearts and Flowers Task (HFT) was used to assess participants’ ability to process congruent
and incongruent information (Davidson et al. 2006). The task consists of three parts: (1) Con-
gruent Condition: Participants saw an “O” on either the left or right side of the screen and had to
click the corresponding button (10 rounds). (2) Incongruent Condition: Participants saw an “X”
on either side of the screen and had to click the opposite button (10 rounds). (3) Mixed Condition:
Participants responded to both congruent and incongruent stimuli in a sequence (20 rounds). The
outcome variable is the number of correct responses. This task was introduced in the sixth wave
of the panel survey.
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Table A.5: Descriptive statistics

Variable Observations Mean Std. dev. Median

Calories (kcal) 6220 1905.9 1072.5 1647.5
Food consumption (USD) 6220 0.665 0.382 0.598
2 meals or more 6220 0.559 0.497 1
Dietary Diversity (HDDS) 6220 4.758 1.337 5
Days to get 2100 kcal 6200 1.586 1.540 1.272
Food insecurity (HFIAS) 5598 4.341 2.524 5
Food stocks (kg) 6220 24.59 29.94 14
Food stocks (USD) 6220 23.96 30.41 13.50
Debt per capita, food retailer (USD) 6220 44.20 46.24 31.29
Debt per capita, total (USD) 6220 46.98 47.59 36.17
Assets, household level (USD) 6220 755.5 639.9 588.5
Sleep quality (Likert 1-5) 6220 3.095 1.071 3
Good mood score (0-9) 6220 5.152 3.589 6
Happiness (Likert 1-5) 6215 2.766 1.016 3
Required Rate of Return 6164 1.814 0.725 2.303
Payment now (dummy) 6220 0.877 0.329 1
Risk loving score (1-4) 6220 1.400 0.990 1
Math test score (0-3) 6220 2.010 1.184 3
Memory test score (0-36) 6220 19.12 6.595 19
Flanker task score (0-10) 6220 8.598 1.810 9
PVT score (0-30) 3104 28.33 3.076 30
HFT score (0-40) 3104 34.97 5.902 37
# days since last transfer 6220 13.03 9.705 12
Delayed cash transfer (dummy) 6220 0.389 0.487 0
Household size 6220 9.329 5.472 8
Nr of adults in hh 6220 3.516 2.680 3
registration date 6220 16.05 4.590 16
Where is the household living? 6220 0.585 0.493 1
Number of ration cards 6220 1.953 1.414 2
Bamba chakula beneficiary 6220 0.588 0.492 1

Observations 6220
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Table A.26: Impacts of aid distribution and aid delays on cash prices (log), no control
variables

Dependent variable: log prices (cash)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000317 0.000720 0.000949 0.00196∗∗ -0.000447 -0.000305

(0.000444) (0.000597) (0.000624) (0.000834) (0.000710) (0.000938)

# days of delay 0.00246∗∗ 0.00309∗∗ 0.00263 0.00554∗∗∗ 0.00356∗∗ 0.00370∗

(0.000950) (0.00146) (0.00163) (0.00113) (0.00146) (0.00219)

Panel B: Smoothing only
# days since last transfer 0.00101∗∗∗ 0.00159∗∗∗ 0.00125∗∗ 0.00258∗∗ 0.000881∗∗ 0.00107∗∗

(0.000315) (0.000485) (0.000564) (0.000990) (0.000383) (0.000456)

Panel C: Delay only
# days of delay 0.00294∗∗∗ 0.00417∗∗∗ 0.00341∗∗∗ 0.00712∗∗∗ 0.00278∗∗∗ 0.00317∗∗∗

(0.000628) (0.00116) (0.000963) (0.00210) (0.000778) (0.00114)

Observations 16760 5458 9841 3189 6919 2269
R2 0.987 0.988 0.987 0.988 0.987 0.989

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome
variable is the logarithm of cash prices. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns
(2), (4), and (6) consider staple goods only. All regressions include product and market fixed
effects. Control variables are excluded from regressions. Standard errors are two-way clustered, at
the product–market and survey-date-by-camp levels. Statistical significance levels: * p < 0.1, **
p < 0.05, *** p < 0.01.
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Table A.27: Impacts of aid distribution and aid delays on aid-card prices (log), no control
variables

Dependent variable: log prices (Bamba Chakula)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000521 0.000454 0.000974 0.00282 0.000400 -0.000465

(0.000836) (0.00145) (0.00207) (0.00303) (0.000449) (0.00123)

# days of delay -0.00147 -0.00532∗ -0.00568 -0.0214∗ -0.000857 -0.00273
(0.00170) (0.00283) (0.00666) (0.0102) (0.000756) (0.00195)

Panel B: Smoothing only
# days since last transfer 0.000120 -0.00100 0.000235 0.00000393 0.000112 -0.00138

(0.000459) (0.000949) (0.00138) (0.00249) (0.000297) (0.000879)

Panel C: Delay only
# days of delay -0.000449 -0.00443∗∗∗ -0.00254 -0.0122∗∗∗ -0.000125 -0.00359∗∗

(0.000633) (0.00148) (0.00212) (0.00336) (0.000518) (0.00138)

Observations 6949 2996 4084 1768 2865 1228
R2 0.989 0.988 0.989 0.987 0.989 0.990

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome vari-
able is the logarithm of aid-card prices. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns
(2), (4), and (6) consider staple goods only. All regressions include product and market fixed ef-
fects. Control variables are excluded from regressions. Standard errors are two-way clustered, at
the product–market and survey-date-by-camp levels. Statistical significance levels: * p < 0.1, **
p < 0.05, *** p < 0.01.
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Table A.28: Impacts of aid distribution and aid delays on cash prices (log), without
market fixed effects

Dependent variable: log prices (cash)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000367 0.000895∗ 0.000233 0.00117 0.000407 0.000482

(0.000280) (0.000517) (0.000444) (0.000730) (0.000615) (0.000719)

# days of delay 0.000987 0.00124 -0.000303 0.00210∗ 0.00170 0.00175
(0.000662) (0.00116) (0.00147) (0.00117) (0.00113) (0.00175)

Panel B: Smoothing only
# days since last transfer 0.000645∗∗∗ 0.00124∗∗∗ 0.000209 0.00134∗ 0.00105∗∗∗ 0.00114∗∗

(0.000215) (0.000381) (0.000465) (0.000738) (0.000321) (0.000435)

Panel C: Delay only
# days of delay 0.00161∗∗∗ 0.00275∗∗∗ -0.000158 0.00281∗ 0.00241∗∗∗ 0.00260∗∗

(0.000478) (0.000889) (0.00136) (0.00164) (0.000508) (0.00105)

Observations 16760 5458 9841 3189 6919 2269
R2 0.987 0.989 0.987 0.988 0.987 0.989

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome
variable is the logarithm of cash prices. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns
(2), (4), and (6) consider staple goods only. All regressions include product fixed effects, and control
variables that account for the ration cut implemented on July 3, 2023. Standard errors are two-way
clustered, at the product–market and survey-date-by-camp levels. Statistical significance levels: *
p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A.29: Impacts of aid distribution and aid delays on aid-card prices (log), without
market fixed effects

Dependent variable: log prices (Bamba Chakula)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000533 0.000906 -0.000172 0.000932 0.000242 -0.000819

(0.000643) (0.00140) (0.000855) (0.00230) (0.000262) (0.00116)

# days of delay -0.000913 -0.00341 -0.00646∗∗ -0.0199∗∗ -0.000580 -0.00191
(0.00131) (0.00273) (0.00253) (0.00846) (0.000486) (0.00175)

Panel B: Smoothing only
# days since last transfer 0.000284 -0.0000178 -0.000988 -0.00166 0.0000557 -0.00143∗

(0.000391) (0.000909) (0.000926) (0.00248) (0.000169) (0.000773)

Panel C: Delay only
# days of delay 0.000168 -0.00154 -0.00701∗∗∗ -0.0169∗∗∗ -0.000147 -0.00338∗∗

(0.000646) (0.00159) (0.00167) (0.00420) (0.000317) (0.00118)

Observations 6949 2996 4084 1768 2865 1228
R2 0.989 0.988 0.990 0.989 0.990 0.990

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome vari-
able is the logarithm of aid-card prices. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns
(2), (4), and (6) consider staple goods only. All regressions include product fixed effects, and control
variables that account for the ration cut implemented on July 3, 2023. Standard errors are two-way
clustered, at the product–market and survey-date-by-camp levels. Statistical significance levels: *
p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A.30: Impacts of aid distribution and aid delays on cash prices (log), only prod-
uct–market level clustering

Dependent variable: log prices (cash)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000450∗∗ 0.000914∗∗∗ 0.000168 0.00117∗∗∗ 0.000416 0.000497

(0.000212) (0.000293) (0.000254) (0.000384) (0.000373) (0.000438)

# days of delay 0.00109∗∗ 0.00125∗∗ -0.000235 0.00211∗∗ 0.00169∗∗ 0.00174∗∗

(0.000438) (0.000572) (0.000723) (0.000891) (0.000688) (0.000848)

Panel B: Smoothing only
# days since last transfer 0.000748∗∗∗ 0.00125∗∗∗ 0.000149 0.00134∗∗∗ 0.00106∗∗∗ 0.00115∗∗∗

(0.000166) (0.000228) (0.000249) (0.000379) (0.000217) (0.000249)

Panel C: Delay only
# days of delay 0.00177∗∗∗ 0.00262∗∗∗ -0.000130 0.00282∗∗∗ 0.00242∗∗∗ 0.00262∗∗∗

(0.000344) (0.000448) (0.000709) (0.000886) (0.000399) (0.000479)

Observations 16760 5458 9841 3189 6919 2269
R2 0.987 0.989 0.987 0.988 0.987 0.989

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome
variable is the logarithm of cash prices. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns
(2), (4), and (6) consider staple goods only. All regressions include product fixed effects, and control
variables that account for the ration cut implemented on July 3, 2023. Standard errors are clustered
by product and market. Statistical significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A.31: Impacts of aid distribution and aid delays on aid-card prices (log), only
product–market level clustering

Dependent variable: log prices (Bamba Chakula)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000151 -0.000121 -0.000232 0.000829 0.000244 -0.000847

(0.000359) (0.000452) (0.000556) (0.000764) (0.000485) (0.000596)

# days of delay -0.00138 -0.00450∗∗∗ -0.00612∗ -0.0196∗∗∗ -0.000557 -0.00178
(0.00102) (0.00119) (0.00318) (0.00427) (0.00115) (0.00116)

Panel B: Smoothing only
# days since last transfer -0.000214 -0.00130∗∗∗ -0.00101∗∗ -0.00172∗∗ 0.0000643 -0.00142∗∗∗

(0.000270) (0.000384) (0.000500) (0.000669) (0.000327) (0.000471)

Panel C: Delay only
# days of delay -0.00110 -0.00473∗∗∗ -0.00686∗∗ -0.0169∗∗∗ -0.000122 -0.00331∗∗∗

(0.000764) (0.00102) (0.00278) (0.00367) (0.000776) (0.000987)

Observations 6949 2996 4084 1768 2865 1228
R2 0.989 0.989 0.990 0.989 0.990 0.990

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome vari-
able is the logarithm of aid-card prices. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns
(2), (4), and (6) consider staple goods only. All regressions include product fixed effects, and control
variables that account for the ration cut implemented on July 3, 2023. Standard errors are clustered
by product and market. Statistical significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A.32: Impacts of aid distribution and aid delays on cash prices (log), robust stan-
dard errors

Dependent variable: log prices (cash)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000450∗ 0.000914∗∗∗ 0.000168 0.00117∗∗∗ 0.000416 0.000497

(0.000233) (0.000317) (0.000310) (0.000440) (0.000411) (0.000563)

# days of delay 0.00109∗∗ 0.00125∗ -0.000235 0.00211∗∗ 0.00169∗∗ 0.00174
(0.000520) (0.000677) (0.000809) (0.00107) (0.000848) (0.00113)

Panel B: Smoothing only
# days since last transfer 0.000748∗∗∗ 0.00125∗∗∗ 0.000149 0.00134∗∗∗ 0.00106∗∗∗ 0.00115∗∗∗

(0.000181) (0.000242) (0.000304) (0.000437) (0.000232) (0.000304)

Panel C: Delay only
# days of delay 0.00177∗∗∗ 0.00262∗∗∗ -0.000130 0.00282∗∗∗ 0.00242∗∗∗ 0.00262∗∗∗

(0.000405) (0.000518) (0.000793) (0.00108) (0.000478) (0.000604)

Observations 16760 5458 9841 3189 6919 2269
R2 0.987 0.989 0.987 0.988 0.987 0.989

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome
variable is the logarithm of cash prices. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns
(2), (4), and (6) consider staple goods only. All regressions include product fixed effects, and control
variables that account for the ration cut implemented on July 3, 2023. Heteroskedasticity-robust
standard errors are reported in parentheses. Statistical significance levels: * p < 0.1, ** p < 0.05,
*** p < 0.01.
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Table A.33: Impacts of aid distribution and aid delays on aid-card prices (log), robust
standard errors

Dependent variable: log prices (Bamba Chakula)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000151 -0.000121 -0.000232 0.000829 0.000244 -0.000847

(0.000353) (0.000443) (0.000566) (0.000748) (0.000461) (0.000570)

# days of delay -0.00138 -0.00450∗∗∗ -0.00612∗∗ -0.0196∗∗∗ -0.000557 -0.00178
(0.000981) (0.00115) (0.00302) (0.00386) (0.00115) (0.00133)

Panel B: Smoothing only
# days since last transfer -0.000214 -0.00130∗∗∗ -0.00101∗∗ -0.00172∗∗∗ 0.0000643 -0.00142∗∗∗

(0.000257) (0.000315) (0.000457) (0.000607) (0.000316) (0.000378)

Panel C: Delay only
# days of delay -0.00110 -0.00473∗∗∗ -0.00686∗∗∗ -0.0169∗∗∗ -0.000122 -0.00331∗∗∗

(0.000713) (0.000816) (0.00242) (0.00306) (0.000781) (0.000883)

Observations 6949 2996 4084 1768 2865 1228
R2 0.989 0.989 0.990 0.989 0.990 0.990

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome vari-
able is the logarithm of aid-card prices. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns
(2), (4), and (6) consider staple goods only. All regressions include product fixed effects, and control
variables that account for the ration cut implemented on July 3, 2023. Heteroskedasticity-robust
standard errors are reported in parentheses. Statistical significance levels: * p < 0.1, ** p < 0.05,
*** p < 0.01.
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Table A.34: Impacts of aid distribution and aid delays on cash prices (log), with two
smoothing variables

Dependent variable: log prices (cash)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last cash transfer 0.000312 0.000321 0.000262 0.000152 0.000416 0.000497

(0.000286) (0.000550) (0.000309) (0.000674) (0.000626) (0.000728)

# days since last in-kind transfer 0.0000785 0.000861 0.0000296 0.000679
(0.000348) (0.000541) (0.000318) (0.000556)

# days of delay 0.00119 0.00200 -0.000691 0.00240 0.00169 0.00174
(0.000776) (0.00139) (0.00151) (0.00186) (0.00114) (0.00178)

Observations 16760 5458 9841 3189 6919 2269
R2 0.987 0.989 0.987 0.988 0.987 0.989

Panel B: Smoothing only
# days since last cash transfer 0.000602∗∗∗ 0.000807∗∗ 0.000170 0.000471 0.00106∗∗∗ 0.00115∗∗

(0.000210) (0.000363) (0.000265) (0.000533) (0.000324) (0.000432)

# days since last in-kind transfer 0.000154 0.000976∗ 0.00000188 0.000776
(0.000346) (0.000533) (0.000333) (0.000559)

Observations 16760 5458 9841 3189 6919 2269
R2 0.987 0.989 0.987 0.988 0.987 0.989

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome vari-
able is the logarithm of cash prices, and including two smoothing variables differentiating between
restricted and unrestricted cash transfers. Columns (1) and (2) include both Kakuma and Kalobeyei
markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5) and (6) focus on
Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods, whereas Columns
(2), (4), and (6) consider staple goods only. All regressions include product and market fixed ef-
fects, and control variables that account for the ration cut implemented on July 3, 2023. Standard
errors are two-way clustered, at the product–market and survey-date-by-camp levels. Statistical
significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A.35: Impacts of aid distribution and aid delays on aid-card prices (log), with two
smoothing variables

Dependent variable: log prices (Bamba Chakula)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last cash transfer 0.0000148 -0.000174 -0.000177 0.000663 0.000244 -0.000847

(0.000375) (0.000796) (0.000492) (0.00116) (0.000263) (0.00109)

# days since last in-kind transfer -0.000493 -0.00117 -0.000633 -0.00108
(0.000603) (0.00122) (0.000631) (0.00143)

# days of delay -0.00100 -0.00410∗∗ -0.00472∗ -0.0175∗∗ -0.000557 -0.00178
(0.000895) (0.00179) (0.00234) (0.00641) (0.000474) (0.00177)

Observations 6949 2996 4084 1768 2865 1228
R2 0.989 0.989 0.990 0.989 0.990 0.990

Panel B: Smoothing only
# days since last cash transfer -0.000173 -0.000960 -0.000531 -0.000708 0.0000643 -0.00142∗

(0.000274) (0.000673) (0.000481) (0.00111) (0.000175) (0.000731)

# days since last in-kind transfer -0.000570 -0.00149 -0.000884 -0.00204
(0.000599) (0.00119) (0.000570) (0.00125)

Observations 6949 2996 4084 1768 2865 1228
R2 0.989 0.989 0.990 0.989 0.990 0.990

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome
variable is the logarithm of aid-card prices, and including two smoothing variables differentiating
between restricted and unrestricted cash transfers. Columns (1) and (2) include both Kakuma
and Kalobeyei markets, while Columns (3) and (4) focus on Kakuma markets, and Columns (5)
and (6) focus on Kalobeyei markets. Regressions in Columns (1), (3), and (5) include all goods,
whereas Columns (2), (4), and (6) consider staple goods only. All regressions include product and
market fixed effects, and control variables that account for the ration cut implemented on July
3, 2023. Standard errors are two-way clustered, at the product–market and survey-date-by-camp
levels. Statistical significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A.36: Impacts of aid distribution and aid delays on cash prices, normalized by the
mean price of each product

Dependent variable: price normalized by mean price (cash)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000283 0.000874∗ 0.000218 0.00144∗∗ -0.0000417 0.000191

(0.000343) (0.000499) (0.000481) (0.000688) (0.000765) (0.000714)

# days of delay 0.00124∗ 0.00108 -0.000136 0.00215∗ 0.00232∗ 0.00194
(0.000667) (0.00113) (0.00139) (0.00110) (0.00131) (0.00175)

Panel B: Smoothing only
# days since last transfer 0.000623∗∗ 0.00117∗∗∗ 0.000207 0.00161∗∗ 0.000836∗∗ 0.000922∗∗

(0.000285) (0.000389) (0.000494) (0.000705) (0.000392) (0.000425)

Panel C: Delay only
# days of delay 0.00166∗∗∗ 0.00239∗∗ 4.46e-08 0.00302∗ 0.00225∗∗∗ 0.00228∗∗

(0.000557) (0.000922) (0.00129) (0.00173) (0.000542) (0.00103)

Observations 16760 5458 9841 3189 6919 2269
R2 0.083 0.097 0.095 0.101 0.083 0.109

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome
variable is the cash price divided by the mean price of each product. Columns (1) and (2) include
both Kakuma and Kalobeyei markets, while Columns (3) and (4) focus on Kakuma markets, and
Columns (5) and (6) focus on Kalobeyei markets. Regressions in Columns (1), (3), and (5) include
all goods, whereas Columns (2), (4), and (6) consider staple goods only. All regressions include
product and market fixed effects, and control variables that account for the ration cut implemented
on July 3, 2023. Standard errors are two-way clustered, at the product–market and survey-date-
by-camp levels. Statistical significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A.37: Impacts of aid distribution and aid delays on aid-card prices, normalized by
the mean price of each product

Dependent variable: price normalized by mean price (Bamba Chakula)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer -0.000113 -0.000289 -0.000356 0.000673 -0.000313 -0.00122

(0.000527) (0.00116) (0.000885) (0.00189) (0.000436) (0.00121)

# days of delay -0.000731 -0.00448∗∗ -0.00433 -0.0194∗∗∗ 0.000351 -0.00145
(0.00121) (0.00217) (0.00268) (0.00574) (0.000929) (0.00206)

Panel B: Smoothing only
# days since last transfer -0.000305 -0.00147∗ -0.000904 -0.00185 -0.000200 -0.00169∗

(0.000313) (0.000861) (0.000804) (0.00204) (0.000214) (0.000789)

Panel C: Delay only
# days of delay -0.000947 -0.00504∗∗∗ -0.00546∗∗ -0.0172∗∗∗ -0.000208 -0.00365∗∗

(0.000727) (0.00154) (0.00234) (0.00392) (0.000491) (0.00132)

Observations 6949 2996 4084 1768 2865 1228
R2 0.213 0.207 0.201 0.232 0.280 0.209

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome
variable is the aid-card price divided by the mean price of each product. Columns (1) and (2) include
both Kakuma and Kalobeyei markets, while Columns (3) and (4) focus on Kakuma markets, and
Columns (5) and (6) focus on Kalobeyei markets. Regressions in Columns (1), (3), and (5) include
all goods, whereas Columns (2), (4), and (6) consider staple goods only. All regressions include
product and market fixed effects, and control variables that account for the ration cut implemented
on July 3, 2023. Standard errors are two-way clustered, at the product–market and survey-date-
by-camp levels. Statistical significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A.38: Impacts of aid distribution and aid delays on cash prices, normalized by the
median price of each product

Dependent variable: price normalized by median price (cash)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer 0.000252 0.000875∗ 0.000201 0.00145∗∗ -0.0000519 0.000200

(0.000358) (0.000503) (0.000498) (0.000691) (0.000809) (0.000718)

# days of delay 0.00124∗ 0.00113 -0.0000119 0.00227∗∗ 0.00226∗ 0.00197
(0.000668) (0.00115) (0.00139) (0.00112) (0.00134) (0.00176)

Panel B: Smoothing only
# days since last transfer 0.000593∗∗ 0.00118∗∗∗ 0.000200 0.00163∗∗ 0.000802∗ 0.000942∗∗

(0.000291) (0.000391) (0.000506) (0.000710) (0.000411) (0.000428)

Panel C: Delay only
# days of delay 0.00162∗∗∗ 0.00245∗∗∗ 0.000113 0.00315∗ 0.00217∗∗∗ 0.00232∗∗

(0.000543) (0.000928) (0.00129) (0.00172) (0.000533) (0.00104)

Observations 16760 5458 9841 3189 6919 2269
R2 0.186 0.152 0.186 0.151 0.202 0.170

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome
variable is the cash price divided by the median price of each product. Columns (1) and (2) include
both Kakuma and Kalobeyei markets, while Columns (3) and (4) focus on Kakuma markets, and
Columns (5) and (6) focus on Kalobeyei markets. Regressions in Columns (1), (3), and (5) include
all goods, whereas Columns (2), (4), and (6) consider staple goods only. All regressions include
product and market fixed effects, and control variables that account for the ration cut implemented
on July 3, 2023. Standard errors are two-way clustered, at the product–market and survey-date-
by-camp levels. Statistical significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A.39: Impacts of aid distribution and aid delays on aid-card prices, normalized by
the median price of each product

Dependent variable: price normalized by median price (Bamba Chakula)

Both sites Kakuma Kalobeyei

All goods Staple All goods Staple All goods Staple
(1) (2) (3) (4) (5) (6)

Panel A: Smoothing and delay
# days since last transfer -0.000331 -0.000258 -0.000266 0.000717 -0.000794 -0.00122

(0.000649) (0.00117) (0.000983) (0.00192) (0.000731) (0.00122)

# days of delay 0.000227 -0.00459∗∗ -0.00377 -0.0197∗∗∗ 0.00172 -0.00149
(0.00166) (0.00221) (0.00307) (0.00583) (0.00166) (0.00206)

Panel B: Smoothing only
# days since last transfer -0.000271 -0.00147 -0.000743 -0.00185 -0.000240 -0.00170∗

(0.000335) (0.000871) (0.000915) (0.00207) (0.000381) (0.000795)
Panel C: Delay only
# days of delay -0.000407 -0.00509∗∗∗ -0.00461 -0.0174∗∗∗ 0.000303 -0.00368∗∗

(0.000907) (0.00156) (0.00318) (0.00400) (0.000791) (0.00133)

Observations 6949 2996 4084 1768 2865 1228
R2 0.455 0.275 0.430 0.301 0.516 0.281

Notes: Ordinary Least Squares (OLS) regressions estimating Equation (2), where the outcome
variable is the aid-card price divided by the median price of each product. Columns (1) and (2)
include both Kakuma and Kalobeyei markets, while Columns (3) and (4) focus on Kakuma markets,
and Columns (5) and (6) focus on Kalobeyei markets. Regressions in Columns (1), (3), and (5)
include all goods, whereas Columns (2), (4), and (6) consider staple goods only. All regressions
include product and market fixed effects, and control variables that account for the ration cut
implemented on July 3, 2023. Standard errors are two-way clustered, at the product–market and
survey-date-by-camp levels. Statistical significance levels: * p < 0.1, ** p < 0.05, *** p < 0.01.
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